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.H åH�GHULYiW\�V~�Y�SRGVWDWH�VWiYN\�QD�FHQX�XQGHUO\LQJ�LQVWUXPHQWX�Y�EXG~FQRVWL�

QHPi� ]P\VHO� SRXåtYD � DNR� XQGHUO\LQJ� LQVWUXPHQW� QLHþR�� þRKR� EXG~FX� FHQX� YLHPH

GHWHUPLQLVWLFN\�XUþL ��.H �VL�SR]ULHPH�YêYRM�FLHQ�DNFLt�DOHER�YêãN\�~URNRY��]LVWtPH��åH�QD

PRGHORYDQLH�SRWUHEXMHPH�VWRFKDVWLFNp�QiVWURMH�

,,���� &HQ\�DNFLt

&HQ\�DNFLt�VD�PHQLD�Y�þDVH�WDN��åH�QLH�VPH�VFKRSQt�V�LVWRWRX�Y\VWLKQ~ �SRK\E�FHQ\

DNFLH� Y�EXG~FQRVWL�� 2� KRFDNHM� SUHPHQQHM�� NWRUHM� KRGQRWD� VD� PHQt� Y�þDVH� QiKRGQH�

KRYRUtPH�� åH� MH� VWRFKDVWLFNê� SURFHV�� 3UHVQHMãLH�� VWRFKDVWLFNê� SURFHV� MH� GHILQRYDQê� DNR

SRVWXSQRV � ( ){ }
7W

W;
�
�� NGH� ( )W; � MH� QiKRGQi� SUHPHQQi�� NWRUi� P{åH� E\ � GLVNUpWQD� DOHER

VSRMLWi�� 7� MH� SRGPQRåLQD� �5 �� 3URFHV� P{åH� E\ � WLHå� VSRMLWê� �DN� 7� MH� LQWHUYDO�� DOHER

GLVNUpWQ\� �DN�7� MH� VSRþLWDWH Qi�PQRåLQD��Y�þDVH�� 3UH� RFH RYDQLH� DNFLt� VD� SRXåtYD� SURFHV

WYRUHQê�VSRMLWRX�QiKRGQRX�SUHPHQQRX��NWRUê� MH� VSRMLWê�Y�þDVH� � DOHM� OHQ� VSRMLWê�SURFHV��

7R�]QDPHQi��åH�DNFLD�P{åH�Y� XERYR QRP�þDVH�QDGREXGQ~ � XERYR Q~�KRGQRWX��9�SUD[L

VD�YãDN�FHQ\�DNFLt��Y�86$��XGiYDM~�Y�QiVRENRFK�RVPLQ\�GROiUD�D�]PHQ\�FLHQ�PRåQR�]LVWL

SUL�RWYRUHQt�EXU]\��1DSULHN�WRPX�VD�VSRMLWê�SURFHV�XND]XMH�E\ �QDMOHSãtP�PRGHORP�FHQ\

DNFLH�

&HQ\� DNFLt� VD� RE\þDMQH� PRGHOXM~� DNR� W]Y��0DUNRYRY� SURFHV�� þR� MH� VWRFKDVWLFNê

SURFHV�� NGH� LED� V~þDVQi� KRGQRWD� MH� UHOHYDQWQi� SUH� RGKDG� EXG~FQRVWL�� 9êYRM� KRGQ{W

Y�PLQXORVWL��DNR�DM�VS{VRE��DNêP�VD�GRVLDKOD�V~þDVQi�KRGQRWD��V~�QHSRGVWDWQp��SUH�SUHVQ~

GHILQtFLX�0DUNRYRYKR� SURFHVX� YL � SUtORKX�$���$SOLNRYDQp� QD� DNFLH� WR� ]QDPHQi�� åH� SUH

XUþHQLH�EXG~FHKR�SRK\EX�FHQ\�DNFLH�MH�QHSRGVWDWQi�MHM�PLQXORV ��DOH�OHQ�V~þDVQi�KRGQRWD�

3UHGSRYH � EXG~FHM� FHQ\� MH� QHLVWi� D� MH� Y\MDGUHQi� DNR� UR]GHOHQLH� SUDYGHSRGREQRVWL�

0DUNRYRYD�YODVWQRV �KRYRUt��åH�WRWR�UR]GHOHQLH�]iYLVt� OHQ�RG�V~þDVQHM�FHQ\�DNFLH��QLH�RG

FHQ\�SUHG�PHVLDFRP�DOHER�URNRP�

âSHFLiOQ\P� SUtSDGRP�0DUNRYRYKR� SURFHVX� MH� W]Y��:LHQHURY� SURFHV�� NWRUê� MH� YR

I\]LNH�SRXåtYDQê�DNR�PRGHO�SRK\EX�þDVWLFH��GR�NWRUHM�QDUiåD�YH D�LQêFK�þDVWtF��ýDVWR�VD

WHQWR�SURFHV�QD]êYD� WLHå�%URZQRY�SRK\E� �YL �SUtORKX�$�SUH�GHILQtFLX���0RåQp� SULHEHK\

:LHQHURYKR�SURFHVX�V~�]Qi]RUQHQp�QD�QDVOHGXM~FLFK�REUi]NRFK�
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7DNWR�GHILQRYDQê�SURFHV�YãDN� QLH� MH� YKRGQê� QD�PRGHORYDQLH� FHQ\� DNFLH�� SUHWRåH

MHKR�VWUHGQi�KRGQRWD�MH�YåG\�URYQi�MHKR�]DþLDWRþQHM�KRGQRWH��NWRUi�VD�QLHNHG\�GHILQXMH�DNR

��� D� YDULDQFLD� MH� ~PHUQi� þDVX� V�NRQãWDQWRX� ��� 3UL� SRK DGH� QD� GOKRGREê� YêYRM� FLHQ� DNFLt

�QDSU��]D�SROVWRURþLH��MH�YLGLH �UDVW�FLHQ��7DNWLHå�UR]SW\O�FLHQ�VD�OtãL�SUH�MHGQRWOLYp�DNFLH��þR

UHSUH]HQWXMH�PLHUX�ULVNX�]�GUåDQLD�GDQHM�DNFLH��3UHWR�ERO�:LHQHURY�SURFHV�]RYãHREHFQHQê

QD� SURFHV� [�� NWRUê� MH� GHILQRYDQê� DNR��
W

G:EGWDG[ += �� =R� Y] DKX� YLGQR�� åH� SURFHV� VD

VNODGi� ]�GHWHUPLQLVWLFNHM� D� VWRFKDVWLFNHM� ]ORåN\�� $N� E\� QDSU�� �=E �� SURFHV� E\� VD� GDO

Y\MDGUL � DNR� DW[[ +=
�

�� 3tVPHQR� D� UHSUH]HQWXMH� W]Y�� GULIW� �Y� SUtSDGH� DNFLH� MH� WR

RþDNiYDQê�YêQRV���StVPHQR�E�W]Y��YRODWLOLWX��Y�SUtSDGH�DNFLH�VPHURGDMQi�RGFKêOND�YêYRMD

FHQ\���$N�SUHGSRNODGiPH��åH�D�DOHER�E�VD�P{åX�Y�SULHEHKX�þDVX�PHQL ��GRVWDQHPH�,W{RY

SURFHV�� ( ) ( )
W

G:W[EGWW[DG[ �� += �� NGH�D� DM�E� V~� VSRMLWp� IXQNFLH� RERFK� DUJXPHQWRY��1D

REUi]NRFK� MH� SUtNODG� PRåQêFK� SULHEHKRY� SURFHVX�
W

[G:[GWG[ ������� += � SRURYQDQêFK

V�GHWHUPLQLVWLFNêP�SULHEHKRP��NH �MH�E�[��W�� ����
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9�SUtSDGH�DNFLt�VD�RþDNiYDQê�YêQRV�DM�UR]SW\O�FLHQ�XGiYD�Y�SHUFHQWiFK�QH]iYLVOH�RG

DNWXiOQHM� FHQ\� DNFLH� 6�� ( ) ( )
W

6G:W6GWWG6 sm += �� NGH� ( )Wm � MH� QiYUDWQRV � DNFLH

Y�SHUFHQWiFK� FHQ\�� ( )Ws � MH� YRODWLOLWD� QiYUDWQRVWL� DNFLH� �DOHER� WLHå� VPHURGDMQi� RGFKêOND�

Y�SHUFHQWiFK��ýDVWR�VD�WLHå�SUHGSRNODGi��åH�YRODWLOLWD�DM�GULIW�V~�NRQãWDQWQp��3RG D�Y] DKX

YLGtPH��åH�G6�MH�,W{RY�SURFHV��7HQWR�]iSLV�VD�WLHå�Y\VN\WXMH�Y�WYDUH�
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6 � Pi� ORJQRUPiOQH

UR]GHOHQLH�� 1D� REUi]NX� GROH� MH� JUDI� KXVWRW\� UR]GHOHQLD� QiKRGQHM� SUHPHQQHM

V�ORJQRUPiOQ\P�UR]GHOHQtP�SUH� ���=m �D� ����=s �
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,,���� &HQ\�FXG]tFK�PLHQ

'HILQXMPH�
W

6 � DNR� KRGQRWX� Y\EUDQHM� FXG]HM� PHQ\� Y�NRUXQiFK� Y�þDVH� W� �VSRW

H[FKDQJH�UDWH���'UåLWH �FXG]HM�PHQ\�MX�P{åH�]KRGQRWL �V�EH]UL]LNRYêP�~URNRP� IU �QDSU�

QD� GHYt]RYRP� ~þWH�� =D� SUHGSRNODGX�� åH� FXG]LX� PHQX� P{åHPH� YR QH� SUHGiYD � D

QDNXSRYD �� VD� WiWR� VSUiYD� SUHVQH� DNR� DNFLD� Y\SOiFDM~FD� VSRMLWê� GLYLGHQGRYê� ~URN�

2NDPåLWê� NXU]� ]YROHQHM� FXG]HM� PHQ\� ]RGSRYHGi� SRWRP� DNWXiOQHM� FHQH� DNFLH� D� ~URN� UI

GLYLGHQGiP���3UHWR� MH�PRGHO� VSUiYDQLD� VD� NXU]X� FXG]HM�PHQ\� ]KRGQê� V�PRGHORP�YêYRMD

FHQ\�DNFLH�

,,���� 9êYRM�~URNRYêFK�PLHU

3UH�NUiWNRGREê�~URN��UHVS��YêYRM�MHKR�KRGQRW\��VD�WLHå�SRXåtYD�URYQDNê�PRGHO�DNR

SUH�DNFLH��9R�YãHREHFQRVWL� ( ) ( )
W

G:UVGWUPGU += ��1D�UR]GLHO�RG�DNFLt�DOHER�FXG]HM�PHQ\

������������������������������������������������
��.H åH�~URN�]�GUåDQLD�FXG]HM�PHQ\�MH�Y\SOiFDQê�Y�GDQHM�FXG]HM�PHQH��KRGQRWD�]iURENX�Y�NRUXQiFK

MH�SURSRUFLRQiOQD�N�DNWXiOQHPX�NXU]X��þR�SUHVQH�]RGSRYHGi�SURSRUFLRQiOQHPX�GLYLGHQGRYpPX�~URNX�
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Pi�NUiWNRGREê�~URN� WDN~�YODVWQRV �� åH�GOKRGRER� VD�XGUåLDYD�RNROR� XUþLWHM� KRGQRW\� �W]Y�

UHYHUVLRQ�OHYHO���7HQWR�MDY�VD�QD]êYD�PHDQ�UHYHUVLRQ�

5HYHUVLRQ�OHYHO

7HGD� DN� MH� U� SUtOLã� PDOp�� Pi� WHQGHQFLX� UiV �� D� QDRSDN�� 0HDQ� UHYHUVLRQ

]DNRPSRQRYDO�GR�YêYRMD�~URNX�YR�VYRMRP�PRGHOL�9DVLFHN�

( )
W

G:GWUEDGU s+-= �

NGH� D� MH� ÄUêFKORV � NRQYHUJHQFLH³� D� E� MH� UHYHUVLRQ� OHYHO�� )OXNWXiFLD� MH� Y\WYiUDQi

VWRFKDVWLFNêP�þOHQRP��1HYêKRGRX�WRKWR�PRGHOX�MH��åH�~URN�P{åH�QDGREXGQ~ �DM�]iSRUQp

KRGQRW\��3UHWR�&R[��,QJHUVROO�D�5RVV�QDYUKOL�DOWHUQDWtYX�

( )
W

G:UGWUEDGU s+-=

þtP� ]QtåLOL� YRODWLOLWX� SUH� Qt]NH� ~URN\� D� ]YêãLOL� SUH� Y\VRNp�� 1D� REUi]NX� GROH� V~� PRåQp

UHDOL]iFLH�WDNpKRWR�YêYRMD��DN�D� ����E� ����s � �����D�SRþLDWRþQê�~URN�MH�����
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