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,QOHLGLQJ�

'LW�LV�HHQ�PHWKRGHEHVFKULMYLQJ�YDQ�GH�VWDWLVWLHN�3ULMVLQGH[FLMIHU�YDQ�GH�%RXZ�
NRVWHQ�YDQ�1LHXZH�:RQLQJHQ��3,1:���'H�EHVFKULMYLQJ�KHHIW�DOOHHQ�EHWUHNNLQJ�
RS�GH�PHWKRGRORJLVFKH�DVSHFWHQ�YDQ�GH�3,1:��'H�IRFXV�]DO�GDDURP�YRRUDO�JH�
ULFKW�]LMQ�RS�HHQ�EHVFKULMYLQJ�YDQ�KHW�UHJUHVVLHPRGHO�HQ�RQGHUGHOHQ�GDDUYDQ�DOV�
GH�XLWELMWHUVHOHFWLHPHWKRGH���

9RRU�HHQ�EHWHU�EHJULS�YDQ�GH�DFKWHUJURQG�YDQ�GH�3,1:�ZRUGW�EHJRQQHQ�PHW�HHQ�
DOJHPHQH�LQOHLGLQJ��+LHULQ�ZRUGW�WRHJHOLFKW�RS�ZHONH�LQIRUPDWLH�KHW�LQGH[FLMIHU�
3,1:�JHEDVHHUG�LV��,Q�GH�YROJHQGH�SDUDJUDDI�ZRUGW�GLHSHU�LQJHJDDQ�RS�KHW�UH�
JUHVVLHPRGHO��'H�YDULDEHOHQ�HQ�IRUPXOHV�ZRUGHQ�KLHU�YHUGHU�XLWJHZHUNW�HQ�EH�
VFKUHYHQ��

$OJHPHHQ�

'H�3,1:�LV�JHEDVHHUG�RS�GH�VWDWLVWLHN�9HUOHHQGH�ERXZYHUJXQQLQJHQ��9E���'H]H�
VWDWLVWLHN�JHHIW�LQIRUPDWLH�RYHU�DOOH�GRRU�GH�JHPHHQWHQ�YHUVWUHNWH�ERXZYHUJXQ�
QLQJHQ�YRRU�QLHXZERXZZRQLQJHQ��(HQ�ERXZYHUJXQQLQJ�EHVWDDW�XLW���ERXZSUR�
MHFW��ZDDUELM�HHQ�GHUJHOLMN�ERXZSURMHFW�XLW�PHHUGHUH�ZRQLQJHQ�NDQ�EHVWDDQ��'LW�
EHWHNHQW�GDW�GH�ZDDUJHQRPHQ�SULMV�EHWUHNNLQJ�KHHIW�RS�KHW�JHKHOH�SURMHFW��(HQ�
SULMV�SHU�ZRQLQJ�NDQ�ZRUGHQ�EHUHNHQG�RPGDW�KHW�DDQWDO�ZRQLQJHQ�ZDDUXLW�HHQ�
SURMHFW�EHVWDDW�RRN�EHNHQG�LV�����

'H�3,1:�LV�HHQ�NZDUWDDOVWDWLVWLHN�HQ�LV�LQ�JHEUXLN�JHQRPHQ�RS���MDQXDUL�������
+HW�SULMVLQGH[FLMIHU�ZRUGW�EHUHNHQG�GRRU�PLGGHO�YDQ�HHQ�UHJUHVVLHPRGHO��ZDW�HHQ�
KHGRQLVFKH�PHWKRGH�ZRUGW�JHQRHPG��,HGHU�NZDUWDDO�ZRUGW�HHQ�JHPLGGHOGH�SULMV�
JHVFKDW�DDQ�GH�KDQG�YDQ�HHQ�DDQWDO�SULMVEHSDOHQGH�YDULDEHOHQ��'H�JHVFKDWWH�SULMV�
ZRUGW�YHUYROJHQV�JHNRSSHOG�DDQ�GH�JHPLGGHOGH�JHVFKDWWH�SULMV�LQ�KHW�EDVLVMDDU�
�]LH�SDUDJUDDI�������2S�GH]H�ZLM]H�ZRUGW�HHQ�SULMVLQGH[FLMIHU�YHUNUHJHQ��

+HW�UHJUHVVLHPRGHO�LV�JHEDVHHUG�RS�YLMI�YHUNODUHQGH�YDULDEHOHQ��WH�ZHWHQ���
� 'H�LQKRXG�SHU�ZRQLQJ�LQ�NXELHNH�PHWHUV�P��
�� +HW�DDQWDO�ZRQLQJHQ�LQ�HHQ�SURMHFW�
�� +HW�W\SH�RSGUDFKWJHYHU�
�� 'H�JURQGVRRUW�
�� +HW�VRRUW�ZRQLQJ���HHQ�KXXUZRQLQJ�RI�HHQ�NRRSZRQLQJ��KXXU�HLJHQ�������

'H�YDULDEHOH�2SGUDFKWJHYHU�LV�RQGHUYHUGHHOG�LQ�GULH�FDWHJRULHsQ��WH�ZHWHQ�µ2YHU�
KHLG�HQ�ZRQLQJERXZFRUSRUDWLHV¶��'2����µ%RXZHUV�YRRU�GH�PDUNW�HQ�LQVWLWXWLRQH�
OH�EHOHJJHUV¶��'2����HQ�µ3DUWLFXOLHUHQ�HQ�RYHULJH¶��'2����'H�YDULDEHOH�*URQG�
VRRUW�LV�GH�HQLJH�YDULDEHOH�GLH�QLHW�UHFKWVWUHHNV�LQ�KHW�EHVWDQG�YDQ�GH�9E�EHNHQG�
LV��9RRU�GH]H�YDULDEHOH�LV�HHQPDOLJ�YDVWJHVWHOG�ZHONH�JURQGVRRUW�LQ�ZHONH�JH�
PHHQWH�KHW�PHHVW�YRRUNRPW��9HUYROJHQV�ZRUGW�GH]H�LQIRUPDWLH�JHNRSSHOG�DDQ�
KHW�RQGHUGHHO�*HPHHQWH�LQ�KHW�9E�EHVWDQG��'H�YDULDEHOH�*URQGVRRUW�LV�RQGHUYHU�
GHHOG�LQ�YLMI�FDWHJRULHsQ��WH�ZHWHQ���

'*����]DQG��ZDGGHQ]HH��KHXYHOODQG�HQ�GXLQHQ�

'*����ODDJYHHQ�

'*����ULYLHUHQJHELHG�
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'*����]HHNOHL�

'*����JHWLMGHQJHELHG��=HHODQG�HQ�DIJHVORWHQ�]HHDUPHQ��

0HWKRGRORJLVFKH�EHVFKULMYLQJ�

,Q�ERYHQVWDDQGH�SDUDJUDDI�LV�HHQ�DOJHPHQH�EHVFKULMYLQJ�JHJHYHQ�YDQ�GH�GDWD�
ZDDURS�GH�3,1:�LV�JHEDVHHUG��1X�NXQQHQ�ZH�RYHUJDDQ�RS�HHQ�QDGHUH�EHVFKULM�
YLQJ�YDQ�KHW�UHJUHVVLHPRGHO�HQ�GH�JHEUXLNWH�YDULDEHOHQ��(HUVW�]DO�HFKWHU�VWDSVJH�
ZLMV�EHVSURNHQ�ZRUGHQ�ZHONH�KDQGHOLQJHQ�ZRUGHQ�XLWJHYRHUG�RP�WH�NRPHQ�WRW�
HHQ�LQGH[FLMIHU���

'H�EHUHNHQLQJ�±�VWDS�YRRU�VWDS�

2P�WRW�HHQ�SULMVLQGH[�WH�NRPHQ��ZRUGHQ�YRRU�LHGHU�NZDUWDDO�YDQ�HHQ�ZLOOHNHXULJ�
MDDU�GH�YROJHQGH�VWDSSHQ�GRRUORSHQ���

$���+HW�UHJUHVVLHPRGHO�ZRUGW�RQJHZRJHQ�EHUHNHQG�RP�GH�UHVLGXHQ�WH�EHUH�
NHQHQ��2S�EDVLV�KLHUYDQ�ZRUGHQ�GH�XLWELMWHUV�EHSDDOG��

$���'H�XLWELMWHUV�ZRUGHQ�YHUZLMGHUG�XLW�KHW�GDWDEHVWDQG��

$���+HW�UHJUHVVLHPRGHO�ZRUGW�QRJPDDOV�RQJHZRJHQ�EHUHNHQG�PHW�KHW�QLHX�
ZH�GDWDEHVWDQG��+LHUXLW�YROJW�SHU�YDULDEHOH�HHQ�UHJUHVVLHFRsIILFLsQW��

$���'H�UHJUHVVLHFRsIILFLsQWHQ�ZRUGHQ�JHNRSSHOG�DDQ�GH�JHPLGGHOGH�ZDDUGHQ�
YDQ�GH�YDULDEHOHQ�LQ�KHW�EDVLVMDDU��VWDS�%����+HW�H[SRQHQW�YDQ�GH]H�RS�
WHOVRP�LV�GH�JHVFKDWWH�SULMV�YRRU�KHW�EHWUHIIHQGH�NZDUWDDO��

$���'H]H�JHVFKDWWH�NZDUWDDOSULMV�ZRUGW�JHGHHOG�GRRU�GH�JHVFKDWWH�SULMV�LQ�KHW�
EDVLVMDDU��L�H��GH�EDVLVSULMV��VWDS�%����9HUPHQLJYXOGLJG�PHW�����OHYHUW�GLW�
HHQ�LQGH[FLMIHU�RS��

9RRU�GH�JHPLGGHOGH�ZDDUGHQ�YDQ�GH�YDULDEHOHQ�LQ�KHW�EDVLVMDDU�HQ�GH�EDVLVSULMV�
ZRUGHQ�YRRU�GH�NZDUWDOHQ�YDQ�KHW�EDVLVMDDU�GH�YROJHQGH�VWDSSHQ�GRRUORSHQ�
�VWDSSHQ�%��HQ�%��]LMQ�JHOLMN�DDQ�GH�VWDSSHQ�$��HQ�$��HQ�VWDSSHQ�%��HQ�%��]LMQ�
JHOLMN�DDQ�GH�VWDSSHQ$��HQ�$�����

%���+HW�UHJUHVVLHPRGHO�ZRUGW�RQJHZRJHQ�EHUHNHQG�RP�GH�UHVLGXHQ�WH�EHUH�
NHQHQ��2S�EDVLV�KLHUYDQ�ZRUGHQ�GH�XLWELMWHUV�EHSDDOG��

%���'H�XLWELMWHUV�ZRUGHQ�YHUZLMGHUG�XLW�KHW�GDWDEHVWDQG��

%���2S� EDVLV� YDQ� KHW� JHZRJHQ� QLHXZH� GDWDEHVWDQG� ZRUGHQ� GH� JHPLGGHOGH�
ZDDUGHQ�YDQ�GH�YDULDEHOHQ�EHUHNHQG��

%���+HW�UHJUHVVLHPRGHO�ZRUGW�QRJPDDOV�RQJHZRJHQ�EHUHNHQG�PHW�KHW�QLHX�
ZH�GDWDEHVWDQG��+LHUXLW�YROJW�SHU�YDULDEHOH�HHQ�UHJUHVVLHFRsIILFLsQW���

%���'H�UHJUHVVLHFRsIILFLsQWHQ�ZRUGHQ�JHNRSSHOG�DDQ�GH�JHPLGGHOGH�ZDDUGHQ�
YDQ�GH�YDULDEHOHQ� LQ�KHW�EDVLVMDDU��XLW� VWDS�%����+HW�H[SRQHQW�YDQ�GH]H�
RSWHOVRP�LV�GH�JHVFKDWWH�SULMV�SHU�NZDUWDDO��
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%���+HW� JHPLGGHOGH� YDQ� GH� JHVFKDWWH� SULM]HQ� YDQ� GH� YLHU� NZDUWDOHQ� XLW� KHW�
EDVLVMDDU�LV�GH�EDVLVSULMV����

'H�YDULDEHOHQ�

,Q�SDUDJUDDI���LV�HHQ�EHVFKULMYLQJ�JHJHYHQ�YDQ�GH�YDULDEHOHQ�GLH�JHEUXLNW�ZRUGHQ�
LQ�GH�UHJUHVVLHYHUJHOLMNLQJ��+LHURQGHU�ZRUGW�YHUGHU�EHVFKUHYHQ�RS�ZHONH�ZLM]H�
GH�DI]RQGHUOLMNH�YDULDEHOHQ�LQ�GH�UHJUHVVLHYHUJHOLMNLQJ�ZRUGHQ�RSJHQRPHQ��

'H�DIKDQNHOLMNH�YDULDEHOH�LQ�GH�YHUJHOLMNLQJ�LV�GH�ORJDULWPH�YDQ�GH�SULMV�SHU�ZR�
QLQJ���

(U�]LMQ�YLMI�RQDIKDQNHOLMNH�YDULDEHOHQ�LQ�GH�YHUJHOLMNLQJ��'H�HHUVWH�YDULDEHOH�LV�GH�
LQKRXG�SHU�ZRQLQJ�P���'H]H�LQKRXG�P��ZRUGW�EHUHNHQG�GRRU�GH�WRWDOH�ZRQLQJLQ�
KRXG�LQ�HHQ�SURMHFW�WH�GHOHQ�GRRU�KHW�DDQWDO�ZRQLQJHQ�LQ�KHW�EHWUHIIHQGH�SURMHFW��
9HUYROJHQV�KLHUYDQ�GH�ORJDULWPH�JHQRPHQ��'H�SURMHFWJURRWWH��L�H��KHW�DDQWDO�ZR�
QLQJHQ�LQ�KHW�SURMHFW�LV�GH�WZHHGH�YDULDEHOH�LQ�KHW�PRGHO��2RN�GH]H�YDULDEHOH�
ZRUGW�RPJHUHNHQG�QDDU�ORJDULWPHQ��'H�GHUGH��YLHUGH�HQ�YLMIGH�YDULDEHOH�ZRUGHQ�
RPJH]HW�LQ�GXPP\YDULDEHOHQ��+LHUWRH�ZRUGHQ�GH�YDULDEHOHQ�7\SH�RSGUDFKWJHYHU�
HQ�*URQGVRRUW�XLWJHVSOLWVW�QDDU�PHHUGHUH�YDULDEHOHQ��DQDORRJ�DDQ�GH�YHUGHOLQJ�
YDQ�GH�YDULDEHOHQ�LQ�FDWHJRULHsQ��9RRU�LHGHU�YDQ�GH]H�WZHH�YDULDEHOHQ�LV�ppQ�YDQ�
GH�GXPPLHV�RYHUERGLJ��PDDNW�QLHW�XLW�ZHONH���,Q�GH�UHJUHVVLHYHUJHOLMNLQJ�]LMQ�
GDDURP�GH�YDULDEHOHQ�'2��W�P�'2��HQ�'*��W�P�'*��WH�YLQGHQ��'H�YDULDEHOH�
KXXU�HLJHQ�ZRUGW�HHQ�GXPP\YDULDEHOH�RPGDW�YRRU�HHQ�KXXUZRQLQJ�HHQ���ZRUGW�
JHQRWHHUG�HQ�YRRU�HHQ�HLJHQ�ZRQLQJ�HHQ������

7RW�VORW�ZRUGW�HU�LHGHU�NZDUWDDO�HHQ�FRQVWDQWH�WRHJHYRHJG�DDQ�GH�YHUJHOLMNLQJ��
'H]H�FRQVWDQWH�LV�GH�FRsIILFLsQW�YDQ�HHQ�NZDUWDDO�GXPP\�GLH�GH�ZDDUGH���DDQ�
QHHPW�YRRU�DOOH�UHFRUGV�YDQ�KHW�GHVEHWUHIIHQGH�NZDUWDDO�HQ�GH�ZDDUGH���YRRU�GH�
UHFRUGV�YDQ�GH�RYHULJH�NZDUWDOHQ��'RRUGDW�HU�H[SOLFLHW�YRRU�LHGHU�NZDUWDDO�HHQ�
FRQVWDQWH�ZRUGW�RSJHQRPHQ�LV�KHW�RYHUERGLJ��HQ�RQPRJHOLMN��RP�RRN�QRJ�HHQ�
DOJHPHQH�FRQVWDQWH�YRRU�DOOH�UHFRUGV�LQ�HHQ�MDDU�RS�WH�QHPHQ��+HW�UHJUHVVLHPRGHO�
ZRUGW�GDDURP�LQ�GH�6366�VHWXS�JHVSHFLILFHHUG�DOV�HHQ�PRGHO�]RQGHU�FRQVWDQWH�
WHUP���

��

+HW�EDVLVMDDU�

%LM�HHQ�EDVLVYHUOHJJLQJ�ZRUGHQ�HHQPDOLJ�GH�EDVLVSULMV�HQ�GH�JHPLGGHOGH�ZDDUGHQ�
YDQ�GH�YDULDEHOHQ�LQ�KHW�EDVLVMDDU�EHSDDOG��

'H�JHPLGGHOGH�ZDDUGHQ�YDQ�GH�YDULDEHOHQ�ZRUGHQ�EHUHNHQG�RS�EDVLV�YDQ�KHW�
JHZRJHQ�MDDUEHVWDQG�]RQGHU�XLWELMWHUV��+HW�]LMQ�GXV�JHPLGGHOGH�ZDDUGHQ�YDQ�KHW�
JHKHOH�EDVLVMDDU��/HW�ZHO��KHW�JDDW�KLHU�QDGUXNNHOLMN�RP�GH�JHPLGGHOGH�ZDDUGHQ�
YDQ�GH�UHJUHVVLHYDULDEHOHQ��GXV�KHW�JHPLGGHOGH�YDQ�GH�ORJDULWPH�YDQ�GH�LQKRXG�
P���YDQ�GH�ORJDULWPH�YDQ�GH�SURMHFWJURRWWH��HQ�YDQ�GH�GXPP\YDULDEHOHQ��=LM�
ZRUGHQ�LHGHU�NZDUWDDO�JHNRSSHOG�DDQ�GH�JHVFKDWWH�UHJUHVVLHFRsIILFLsQWHQ��9RRU�
LHGHU�NZDUWDDO�LV�KHW�JHPLGGHOGH�YDQ�GH�GHVEHWUHIIHQGH�NZDUWDDO�GXPP\�JHOLMN�
DDQ���HQ�YDQ�GH�RYHULJH�NZDUWDDO�GXQQLHV�JHOLMN�DDQ����

'H�EDVLVSULMV�ZRUGW�EHUHNHQG�DOV�HHQ�JHPLGGHOGH�YDQ�GH�JHVFKDWWH�SULM]HQ�YDQ�GH�
YLHU�NZDUWDOHQ�LQ�KHW�EDVLVMDDU��'LW�KRXGW�LQ�GDW�LQ�KHW�EDVLVMDDU�HHUVW�GH�YROOHGLJH�
EHUHNHQLQJ�ZRUGW�GRRUORSHQ�WRW�KHW�SXQW�ZDDU�SHU�NZDUWDDO�GH�SULMV�LV�JHVFKDW��
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+HW�JHPLGGHOGH�YDQ�GH]H�YLHU�SULM]HQ�LV�GH�EDVLVSULMV��,Q�HHQ�IRUPXOH�]LHW�GLW�HU�
DOV�YROJW�XLW���

���� ( ) ��ÖÖÖÖÖ
���� EEEEE 33333 +++= �
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E3
Ö �LV�GH�EDVLVSULMV��L�H��GH�JHPLGGHOGH�JHVFKDWWH�SULMV�LQ�KHW�EDVLVMDDU�

NE3Ö �LV�GH�JHVFKDWWH�SULMV�SHU�NZDUWDDO�LQ�KHW�EDVLVMDDU�

9RRU�GH�XLWOHJ�YDQ�GH�EHUHNHQLQJ�YDQ� NE3Ö �ZRUGW�YHUZH]HQ�QDDU�SDUDJUDDI������

'H]H�EHUHNHQLQJ�LV�QDPHOLMN�LGHQWLHN�DDQ�GH�EHUHNHQLQJ�YDQ�GH�JHVFKDWWH�SULMV�LQ�

HHQ�ZLOOHNHXULJ�NZDUWDDO�YDQ�HHQ�ZLOOHNHXULJ�MDDU� NM3Ö ��

�

'H�EHUHNHQLQJ�

9HUYROJHQV�ZRUGW�LHGHU�NZDUWDDO�KHW�UHJUHVVLHPRGHO�EHUHNHQG��.RUW�JH]HJG�NRPW�
KHW�HURS�QHHU�GDW�HU�YRRU�DOOH�YHUNODUHQGH�YDULDEHOHQ�UHJUHVVLHFRsIILFLsQWHQ�ZRU�
GHQ�EHSDDOG��'H]H�UHJUHVVLHFRsIILFLsQWHQ�ZRUGHQ�YHUYROJHQV�JHNRSSHOG�DDQ�GH�
JHPLGGHOGH�ZDDUGHQ�XLW�KHW�EDVLVMDDU��'LW�OHYHUW�HHQ�WRWDDOFRsIILFLsQW�RS�ZDDUYDQ�
KHW�H[SRQHQW�GH�JHVFKDWWH�SULMV�YDQ�KHW�NZDUWDDO�LV���
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NM3 LV�GH�SULMV�SHU�ZRQLQJ�YRRU�NZDUWDDO�N�LQ�MDDU�M�

[NMβ �LV�GH�UHJUHVVLHFRsIILFLsQW�YDQ�YDULDEHOH�[�YRRU�NZDUWDDO�N�LQ�MDDU�M�

NMF �LV�GH�FRsIILFLsQW�YDQ�GH�EHWUHIIHQGH�NZDUWDDO�GXPP\��

�[ �LV�GH�YDULDEHOH�LQKRXG�P��

�[ �LV�GH�YDULDEHOH�SURMHFWJURRWWH�

�[ � �[ � �[ �HQ� �[ �]LMQ�GXPP\YDULDEHOHQ�YRRU�GH�FDWHJRULHsQ���������HQ���YDQ�GH�
YDULDEHOH�*URQGVRRUW��

�[ �HQ� �[ �]LMQ�GXPP\YDULDEHOHQ�YRRU�GH�FDWHJRULHsQ���HQ���YDQ�GH�YDULDEHOH�
7\SH�RSGUDFKWJHYHU�

�[ �LV�GH�YDULDEHOH�+XXU�HLJHQ�

NMε �LV�GH�VWRULQJVWHUP�

�

+HW�UHJUHVVLHPRGHO�VFKDW�RQJHZRJHQ�GH�FRsIILFLsQWHQ�YDQ�GH�YDULDEHOHQ�SHU�
NZDUWDDO�YRRU�HHQ�KHHO�MDDU�WHJHOLMNHUWLMG��'LW�EHWHNHQW�GDW�YRRU�LHGHU�NZDUWDDO�
DSDUW�UHJUHVVLHFRsIILFLsQWHQ�ZRUGHQ�EHUHNHQG�RS�EDVLV�YDQ�GH�ERXZYHUJXQQLQJHQ�
GLH�LQ�GDW�EHWUHIIHQGH�NZDUWDDO�]LMQ�XLWJHJHYHQ���'H�UHJUHVVLHFRsIILFLsQWHQ�ZRU�
GHQ�YHUYROJHQV�JHNRSSHOG�DDQ�GH�JHPLGGHOGH�ZDDUGHQ�YDQ�GH�YDULDEHOHQ�LQ�KHW�
EDVLVMDDU��2PGDW�GH�ORJDULWPH�YDQ�GH�SULMV�LV�EHUHNHQG��ZRUGW�GH�H[SRQHQW�JHQR�
PHQ�YDQ�KHW�WRWDDO�YDQ�GH�FRsIILFLsQWHQ�PDDO�GH�EDVLVZDDUGHQ��
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NM3Ö �LV�GH�JHVFKDWWH�SULMV�YRRU�NZDUWDDO�N�LQ�MDDU�M�

������������������������������������������������������
��(U�ZRUGW�RQGHUVFKHLG�JHPDDNW�WXVVHQ�HQHU]LMGV�PHOGMDDU�HQ�±�PDDQG�HQ�DQ�
GHU]LMGV�UHNHQMDDU�HQ�±�PDDQG��'H�ERXZYHUJXQQLQJHQ�ZRUGHQ�QDPHOLMN�GRRU�
JHPHHQWHQ�PHHVWDO�LQ�HHQ�DQGHUH�PDDQG�JHPHOG�ELM�KHW�&%6�GDQ�LQ�GH�PDDQG�
ZDDULQ�GH�ERXZYHUJXQQLQJ�LV�DIJHJHYHQ��6LQGV������ZRUGHQ�GH]H�ERXZYHUJXQ�
QLQJHQ�WHUXJJHOHJG��'LW�EHWHNHQW�GDW�GH�ERXZYHUJXQQLQJHQ�LQ�GH�EHUHNHQLQJ�GXV�
QLHW�ODQJHU�ZRUGHQ�PHHJHQRPHQ�LQ�KHW�NZDUWDDO�ZDDUELQQHQ�GH�PDDQG��PHOG�
PDDQG��YDOW�GDW�GH�ERXZYHUJXQQLQJ�ZRUGW�DDQJHPHOG��PDDU�LQ�KHW�NZDUWDDO�
ZDDULQ�GH�YHUJXQQLQJ�LV�DIJHJHYHQ��UHNHQMDDU�PDDQG���
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