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,HGHUHHQ�LV�YRO�YDQ��'�SULQWHQ��9RRU�WRHSDVVLQJHQ�LQ�GH�WDQGWHFKQLHN�ZRUGHQ�HU�YULMZHO�RQEHJUHQVGH�

�
WHLW��FRPSOH[H�JHRPHWULH��JHULQJ�PDWHULDDOYHUOLHV�HQ�VQHOOH�SURGXFWLHWLMGHQ��'DW�LV�GH�PHQLQJ�YDQ�/XG�
ZLJ�6FKXOWKHLVV��+LHUQD�EHVFKULMIW�KLM�GH�DGGLWLHYH�SURGXFWLH�YDQ�JLHWPRGHOOHQ�

-XLVW�ELM�GH�SURGXFWLH�YDQ�SURWKHWL�
VFKH�YRRU]LHQLQJHQ�YDQ�QLHW�HGHO�
PHWDOHQ�OHJHULQJHQ��1(0��ELHGHQ�
JHQHUDWLHYH�SURGXFWLHSURFHVVHQ��
ELMYRRUEHHOG�KHW�ODVHUVLQWHUHQ��
KHW�WDQGWHFKQLVFK�ODERUDWRULXP�
GXLGHOLMNH�YRRUGHOHQ�WHJHQRYHU�
KHW�NODVVLHNH�DQDORJH�JLHWHQ�RI�
GH�YHUVSDQHQGH�&$'�&$0�SUR�
GXFWLHSURFHVVHQ��7RW�QX�WRH�ZRUGW�
GH�DGGLWLHYH�WHFKQRORJLH��ZDDUELM�
KHW�ILMQNRUUHOLJH�NREDOW�FKURRP�

NRUUHOJURRWWH��PHW�EHKXOS�YDQ�
HHQ�ODVHUVWUDDO�ODDJVJHZLMV�ZRU�
GHQ�RSJHVPROWHQ��YRRUDO�JHEUXLNW�
ELM�GH�SURGXFWLH�YDQ�SURWKHWLVFKH�
UHVWDXUDWLHV�DOV�HQNHOH�NURQHQ�
HQ�EUXJJHQ�PHW�JURWH�RYHUVSDQ�
QLQJ��'DDUPHH�NXQQHQ�LQGLYLGXHOH�
UHVWDXUDWLHV�PHW�RYHUWXLJHQGH�
PDVVD�HQ�JRHGH�SDVVLQJ�JURWHQ�
GHHOV�]RQGHU�JURRWYROXPLJH�KROWHV�
LQ�JURWH�DDQWDOOHQ�ZRUGHQ�JHSUR�
GXFHHUG��+HW�PDWHULDDOJHEUXLN�LV�
EXLWHQJHZRRQ�HIILFLsQW��$QGHUV�GDQ�
ELM�YHUVSDQHQGH�SURFHVVHQ��]RDOV�
IUHHVWHFKQRORJLH��ZRUGW�YRRUDO�

�/XGZLJ�6FKXOWKHLVV )RWR����'LJLWDDO�JHFRQVWUXHHUG�JLHWPRGHO�H[RFDG�'HQWDO&DG

)RWR����$GGLWLHYH�SURGXFWLH�±�ODVHUVLQWHUWHFKQRORJLH
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DOOHHQ�SUHFLHV�GDW�PDWHULDDO�JH�
EUXLNW��GDW�GDDGZHUNHOLMN�QRGLJ�LV�
YRRU�GH�LQ�GH�&$'�VRIWZDUH�GLJLWDDO�
YRUPJHJHYHQ�JHRPHWULH�

'LJLWDDO�JHSURGXFHHUG�JLHWPRGHO�
(HQ�DQGHUH�WRHSDVVLQJ��GLH�RSWL�
PDDO�JHVFKLNW�LV�YRRU�KHW�JHEUXLN�
YDQ�KHW�DGGLWLHYH�SURGXFW��LV�GH�
GLJLWDOH�SURGXFWLH�YDQ�GH�NODVVLHNH�
JHJRWHQ�SURWKHVH��+HW�JLHWPRGHO��
GDW�LQ�'XLWVODQG�WRW�GH�FDWHJRULH�
µYHU]HNHULQJVYRRU]LHQLQJHQ¶�EHKRRUW�
HQ�ZHUHOGZLMG�ELM�GHHOSURWKHVHV�DOV�
VWDQGDDUGYRRU]LHQLQJ�JHOGW��ZRUGW�
WHJHQZRRUGLJ�PHHVWDO�QRJ�DQDORRJ�
JHSURGXFHHUG��(U�]LMQ�HFKWHU�YHHO�
HUYDULQJ�HQ�LQWHQVLHYH�KDQGPDWLJH�
DUEHLGVVWDSSHQ�YRRU�QRGLJ�RP�HHQ�
JLHWPRGHO�PHW�YULMZHO�JHHQ�JDWHQ�
WH�YHUYDDUGLJHQ��'H]H�SURFHGXUH�LV�
YDQZHJH�KHW�JURWH�WLMGYHUOLHV�YRRU�
KHW�WDQGWHFKQLVFKH�ODERUDWRULXP�
PHHVWDO�QLHW�EHYUHGLJHQG��'DQN]LM�
GH�GLJLWDOLVHULQJ�LV�KHW�GDDUHQWHJHQ�
HFKWHU�QX�DO�PRJHOLMN�HHQ�JLHWPRGHO�
±�RQGDQNV�GH�FRPSOH[H�JHRPHWULH�±�
UHODWLHI�HHQYRXGLJ�VWDSVJHZLMV�LQ�GH�
JDQJEDUH�&$'�VRIWZDUHSURJUDPPD
V�
�]RDOV�H[RFDG���6KDSH�RI�'HQWVSO\�
6LURQD��YLUWXHHO�YRUP�WH�JHYHQ��1DDVW�
GH�LQGLYLGXDOLWHLW�YDQ�GH�UHVWDXUDWLH�
HQ�GH�HFRQRPLVFKH�GZDQJ�OLJW�GH�
DDQGDFKW�ELM�JLHWPRGHOOHQ�PHW�QDPH�
RS�GH�FRPSOH[LWHLW�HQ�GH�GLYHUVLWHLW�
YDQ�GH�JHRPHWULH��=R�LV�KHW�QLHW�
YHUZRQGHUOLMN�GDW�ELMYRRUEHHOG�HHQ�
VWXGLH�YDQ�6PDUW7HFK�3XEOLVKLQJ�
MXLVW�YRRU�GH�DGGLWLHYH�SURGXFWLH�YDQ�
JLHWPRGHO�WRHSDVVLQJHQ�HHQ�KRJH�
JURHL�YRRUVSHOW�

)RWR����3URJQRVH�YDQ�KHW�DDQWDO�DG�
GLWLHI�YHUYDDUGLJGH�JLHWPRGHOOHQ������
ELV�����

7UHQG�QDDU�&$'�&$67�
SURFHGXUH�±�PHHUZDDUGH�YDQ�
HHQ��'�SULQWHU"
2QGDQNV�GH�JHQRHPGH�YRRUGHOHQ�LV�
VLQGV�GH�RSNRPVW�YDQ�GH�YRRUGHOLJH�
�'�SULQWHUV�LQ�KHW�WDQGWHFKQLVFK�
ODERUDWRULXP�LQ�WRHQHPHQGH�PDWH�
HHQ�K\EULGH�SURGXFWLHPHWKRGH�ZDDU�
WH�QHPHQ��GH�]RJHQDDPGH�&$'�
&$67�SURFHGXUH��ZDDUELM�KHW�GHVLJQ�
ZHOLVZDDU�YLD�GH�SF�ZRUGW�JHPDDNW�
HQ�KHW�UHVXOWDDW�HHUVW�DGGLWLHI�YDQ�
ZDV�ZRUGW�
JHSULQW¶��PDDU�XLWHLQGHOLMN�

WRFK�FRQYHQWLRQHHO�ZRUGW�JHJRWHQ��
'H]H�PHQJHOLQJ�YDQ�GLJLWDOH�HQ�

�
]HQ��LQ�KRHYHUUH�HU�HHQ�EHGULMIVHFR�
QRPLVFKH�PHHUZDDUGH�WH�EHKDOHQ�
YDOW��$OOH�LQWHQVLHYH�DQDORJH�DU�
EHLGVVWDSSHQ�YDQ�GH�JLHWSURFHGXUH�
�PRIIHOYRRUEHUHLGLQJ��YRRUYHUZDU�
PLQJVSURFHV��OHJHULQJHQ�VPHOWHQ��
JLHWHQ��YXOOHQ�YDQ�GH�JLHWYRUP��HQ�
GH�PHFKDQLVFKH�QDGHOHQ�YDQ�GH�
JLHWWHFKQLHN��ULVLFR�RS�KROWHV��EOLMYHQ�
EHVWDDQ�

)RWR��E��&HQWUDDO�JHSURGXFHHUG�JLHWPRGHO�

)RWR��D��0RGHOJLHWHQ�ODVHUJHVLQWHUG�±�PHW�VXSSRUW�VWUXFWXUHQ�HQ�QDEHZHUNW�
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0HHUZDDUGH�YDQ�GH�ODVHUVLQWH�
ULQJVSURFHV
,V�KHW�ODVHUVLQWHULQJVSURFHV�GDDG�
ZHUNHOLMN�EHWHU�JHVFKLNW�YRRU�GH�
SURGXFWLH�YDQ�JLHWPRGHOOHQ"�(HQ�
GXLGHOLMN�MD��'LW�ZRUGW�EHYHVWLJG�
GRRU�HHQ�LQ������JHKRXGHQ�RQ�
GHU]RHN�QDDU�GH�PHFKDQLVFKH�
HLJHQVFKDSSHQ�YDQ�GH�KDDNMHV�
YDQ�ODVHUJHVLQWHUGH�YHUVXV�DQD�
ORRJ�JHSURGXFHHUGH�JLHWPRGHOOHQ��

SROLNOLQLHN�YRRU�WDQGKHHONXQGH�YDQ�
GH�8QLYHUVLWHLW�YDQ�0�QFKHQ�KHHIW�
GLW�RQGHU]RHN�XLWJHYRHUG��'DDUELM�
ZHUGHQ�GH�WUHNNUDFKW�RS�GH�KDDNMHV��
GH�NZDOLWHLW�YDQ�GH�RSERXZ�HQ�GH�
RYHUOHYLQJVSHUFHQWDJHV�YDQ�ODVHUJH�
VLQWHUGH�KDDNMHV�LQ�YHUJHOLMNLQJ�PHW�

)RWR����2QGHU]RHNVUHVXOWDDW��2YHUOHYLQJVSHUFHQWDJH�JLHWPRGHOKDDNMHV�ODVHUV�
LQWHUHQ�YV��JLHWSURFHGXUH�

)RWR����2QGHU]RHNVUHVXOWDDW��9HUJHOLMNLQJ�YDQ�KHW�JHPLGGHOGH�KROWHYROXPH�
KDDNMHV�YDQ�ODVHUJHVLQWHUGH�KDDNMHV�PHW�JHJRWHQ�KDDNMHV�LQ�KHW�ER[�SORW�
GLDJUDP
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FRQYHQWLRQHHO�JHJRWHQ�JLHWPRGHO�
KDDNMHV�RQGHU]RFKW��+HW�RQGHU]RHN�
WRRQGH�DDQ]LHQOLMNH�YRRUGHOHQ�DDQ�
PHW�EHWUHNNLQJ�WRW�FRQVWDQWH�WUHN�
NUDFKW�RS�GH�KDDNMHV��JHHQ�YHUOLHV�
WHQ�DDQ]LHQ�YDQ�GH�UHWHQWLH�YDQ�GH�
KDDNMHV���RYHUOHYLQJVSHUFHQWDJH�
�!����SURFHQW�RYHUOHYLQJ�ELM�VLPX�
ODWLH�RYHU����MDDU��HQ�KRPRJHQLWHLW�
YDQ�GH�RSERXZNZDOLWHLW�LQ�KHW�YRRU�
GHHO�YDQ�GH�DGGLWLHYH�SURGXFWLH�

0HW�QDPH�KHW�ULVLFR�RS�JURRWYROX�
PLJH�KROWHV��GDW�ELM�KHW�JLHWHQ�KHODDV�
DOWLMG�EHVWDDW��LV�ELM�GH�ODVHUVLQWHU�
SURFHGXUH�YHUZDDUORRVEDDU�GDQN]LM�
GH�KRPRJHQH�HLJHQVFKDSSHQ�YDQ�GH�

RSERXZ��+HODDV�LV�KHW�DDQWDO�JHYRQ�
GHQ�KROWHV�LQ�GH�DGGLWLHYH�SURFHGXUH�
KRJHU���PDDU�KHW�JDDW�GDDUELM�HFKWHU�
RP�]XLYHU�RSSHUYODNNLJH�PLFURSR�
ULsQ��ZDDUGRRU�HHQ�UXZHU�RSSHUYODN�
RQWVWDDW�

/DVHUJHVLQWHUGH�SURGXFWLH�YDQ�
JLHWPRGHOOHQ
*HPLGGHOG�NXQQHQ�HU�WRW�JLHWPR�
GHOUHVWDXUDWLHV�RS�HHQ�]RJHQDDPG�
µPLG�IUDPH¶�ODVHUVLQWHUV\VWHHP��(26�
0�����RSERXZSODWIRUP�����[�����PP�
LQ�HHQ�ERXZSURFHV�YDQ����XXU�
ZRUGHQ�JHSURGXFHHUG��'DDUELM�LV�GH�
YLUWXHOH�SRVLWLRQHULQJ�YDQ�GH�FRP�
SRQHQWHQ�ELM�GH�JHJHYHQVEHZHUNLQJ�

HVVHQWLHHO�YRRU�GH�XLWHLQGHOLMNH�SDV�
VLQJ��(U�LV�YHHO�HUYDULQJ�YHUHLVW�RP�
RSWLPDOH�SDVUHVXOWDWHQ�WH�EHKDOHQ��
0HW�QDPH�YRRU�KHW�YLUWXHHO�SODDWVHQ�
YDQ�VXSSRUW�VWUXFWXUHQ�RS�GH�FRP�
SRQHQWHQ��GLH�]RZHO�RS�GH�EDVDOH�
DOV�RUDOH�]LMGH�YDQ�GH�EDVLV�GHIRU�
PDWLH�PRHWHQ�YRRUNRPHQ�RP�HHQ�
RSWLPDOH�SDVVLQJ�YDQ�GH�JHVLQWHUGH�
JLHWPRGHOOHQ�WH�NXQQHQ�JDUDQGHUHQ��
2RN�KHW�GDDURSYROJHQGH�QRRG]DNH�
OLMNH�VSDQQLQJVDUP�JORHLHQ�YDQ�GH�
FRPSRQHQWHQ��HYHQDOV�GH�WKHUPL�
VFKH�QDEHKDQGHOLQJ��YHHUFRQVWDQWH��
RP�GXFWLOLWHLW�YDQ�GH�NOHPPHQ�WH�
YHUNULMJHQ��]LMQ�EHSDOHQG�YRRU�ODWHUH�
SDVVLQJ�

)RWR����9LUWXHOH�JHJHYHQVYHUZHUNLQJ��3RVLWLRQHULQJ�YDQ�JLHWPRGHO��2.�
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,Q�KRXVH�YHUVXV�H[WHUQH�SURGXFWLH
2PGDW�KHW�PRGHOJLHWHQ�PHHVWDO�QLHW�
DOV�GH�PHHVW�SRSXODLUH�WRHSDVVLQJ�
YDQ�KHW�WDQGWHFKQLVFK�ODERUDWRULXP�
ZRUGW�EHVFKRXZG��OLJW�RXWVRXUFHQ�
YRRU�GH�KDQG��2PGDW�HFKWHU�HONH�
YRUP�YDQ�QDEHZHUNLQJ�]RYHHO�PR�
JHOLMN�YHUPHGHQ�PRHW�ZRUGHQ�HQ�GH�
SDVVLQJ�YDDN�QLHW�PHWHHQ�RYHUWXLJGH��
VWDDQ�YHHO�WDQGWHFKQLFL�KHODDV���YROOH�
GLJ�RQWHUHFKW���QRJ�NULWLVFK�WHJHQRYHU�
KHW�RQGHUZHUS�µGLJLWDDO�JHSURGXFHHUG�
JLHWPRGHO¶��2RN�WLMGVRYHUZHJLQJHQ�
±�GH�WRW�GULH�ZHUNGDJHQ�QD�JHJH�
YHQVYHU]HQGLQJ��GLH�HHQ�H[WHUQH�
OHYHUDQFLHU�PHHVWDO�YRRU�GH�GLJLWDOH�
SURGXFWLH�YDQ�JLHWPRGHOOHQ�QRGLJ�
KHHIW�±�YHUHLVHQ�RQGHU�RPVWDQGLJ�
KHGHQ�HHQ�EHSDDOGH�LQVSDQQLQJ�YRRU�
SODQQLQJ�HQ�DIVWHPPLQJ��HQ�HHQ�
QLHXZH�LQGHOLQJ�YDQ�GH�WRW�GDQ�WRH�

DQDORJH�SURFHVVHQ�YDQ�KHW�ODERUDWR�
ULXP�
:DQQHHU�ZH�GH�YRRUGHOHQ�YDQ�SXXU�
GLJLWDOH�YHUVXV�FRQYHQWLRQHOH�SURGXF�
WLH�YDQ�JLHWPRGHOOHQ�PHW�HONDDU�YHU�
JHOMLNHQ��GDQ�NDQ�GH�PHHUZDDUGH�YDQ�
SXXU�GLJLWDOH�SURGXFWLH�JRHG�ZRUGHQ�
YHUGXLGHOLMNW�

9RRU�SXXU�GLJLWDOH�SURGXFWLH�YDQ�JLHW�
PRGHOOHQ��ODVHUVLQWHUSURFHV��

NOHLQHU�DDQWDO�DUEHLGVVWDSSHQ�HQ�
GDDUPHH�HHQ�YHUKRJLQJ�YDQ�GH�
SURGXFWLYLWHLW
YHUNOHLQHQ�YDQ�IRXWEURQQHQ�HQ�JLH�
WULVLFR
V��ODJHU�ULVLFR�RS�KROWHV�
YHUJDDQGH�KRPRJHQH�RSERXZHL�
JHQVFKDSSHQ�JHJDUDQGHHUG
FRQVWDQWH�WUHNNUDFKW��UHWHQWLH��
HQ�JURWHUH�YRUPEDDUKHLG�YDQ�GH�
KDDNMHV

GHVLJQYULMKHLG�HQ�HHQYRXGLJH�FRU�
UHFWLHPRJHOLMNKHLG
UHSURGXFHHUEDDUKHLG

3UR�FRQYHQWLRQHOH�SURGXFWLH�YDQ�JLHW�
PRGHOOHQ��DQDORRJ�SURFHV��

WLMGYRRUGHHO�GRRU�LQ�KRXVH�SURGXF�
WLH
EHNHQG�DQDORRJ�SURGXFWLHSURFHV
ODJHUH�PDWHULDDONRVWHQ�SHU�HHQKHLG

+HW�LV�WH�YHUZDFKWHQ�GDW�GH�GLJLWDOH�
SURGXFWLHPHWKRGHQ�RS�PLGGHOODQJH�
WHUPLMQ�KHW�FRQYHQWLRQHOH�JLHWHQ�XLW�
KHW�WDQGWHFKQLVFK�ODERUDWRULXP�JDDQ�
YHUGULQJHQ��'H�ODVHUVLQWHUWHFKQRORJLH�
]DO�PHW�QDPH�YRRU�KHW�PRGHOJLHWHQ�
GRRU]HWWHQ�DOV�JHVFKLNW�SURGXFWLH�
SURFHV��9DQZHJH�GH�GHHOV�QRJ�KRJH�
LQYHVWHULQJVNRVWHQ�YRRU�LQVWDOODWLHV�
YRRU�GH]H�WHFKQRORJLHNODVVH�OLMNW�KHW�

)RWR����*LHWPRGHO�PHW�VWHXQVWUXFWXUHQ�RS�ERXZSODDW��
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HFKWHU�QLHW�UHDOLVWLVFK�GDW�GH]H�YRRU�
GH�WRHSDVVLQJ�LQ�KHW�PLGGHOJURWH�
µJHQHUDOLVWHQ
�ODERUDWRULXP�UHQGDEHO�
]XOOHQ�]LMQ��'DDURP�LV�GH�DDQNRRS�ELM�
JHVSHFLDOLVHHUGH�DDQELHGHUV�ZDDU�
VFKLMQOLMN�HHQ�NHX]HPRJHOLMNKHLG��
0DDU�MXLVW�KLHU�NXQQHQ�HU�GXLGHOLMNH�
NZDOLWHLWVYHUVFKLOOHQ�ZRUGHQ�YDVW�
JHVWHOG�PHW�EHWUHNNLQJ�WRW�GH�LQ�GH�
PDUNW�RSHUHUHQGH�OHYHUDQFLHUV�YDQ�
DFWLHYH�SURGXFWLHGLHQVWHQ��GLH�QX�
DO�GLJLWDDO�YHUYDDUGLJGH�JLHWPRGHO�
OHQ�DDQELHGHQ��$OOHHQ�ZLH�LQWHQVLHI�
EHWURNNHQ�LV�JHZHHVW�ELM�GH�WRHSDV�

�
UDQFLHU�YDQ�SURGXFWLHVHUYLFHV�HQ�
RYHU�HHQ�KRRJZDDUGLJH�WHFKQRORJLH�
EHVFKLNW��NDQ�EHYUHGLJHQGH�UHVXOWD�
WHQ�OHYHUHQ�ZDW�EHWUHIW�SDVVLQJ��RS�
SHUYODNNHQ�HQ�KDDNYRUPEDDUKHLG�YDQ�
PHW�ODVHU�JHVLQWHUGH�JLHWPRGHOOHQ�HQ�

JHVFKLNWH�XLWJDQJVPDWHULDOHQ�YRRU�
PRGHOJLHWSURWKHVHQ�ELHGHQ��YRRU�]R�
ZHO�GH�RQGHUNDDN�DOV�GH�ERYHQNDDN�

&RQFOXVLH
'H�YRRUGHOHQ�YDQ�GH�SXXU�GLJLWDOH�
SURGXFWLH�YDQ�JLHWPRGHOOHQ�RS�EDVLV�
YDQ�KHW�ODVHUVLQWHUSURFHV�OLMNHQ�WH�
RYHUKHHUVHQ��+HW�LV�]LQYRO�JHVSHFLD�
OLVHHUGH�SURGXFWLHGLHQVWYHUOHQHUV�DOV�
µYHUOHQJGH�ZHUNEDQN¶�LQ�WH�VFKDNHOHQ�
±�LQ�GH�]LQ�YDQ�RSWLPDDO�UHQGHPHQW�

�
ULXP��'DDUQDDVW�KHHIW�KHW�WDQGWHFK�
QLVFK�EHGULMI�RRN�HHQ�GHVNXQGLJH�
DDQVSUHHNSDUWQHU�LQ�KHW�GHVLJQSUR�
FHV��'DDUPHH�LV�RRN�YRRU�KHW�PRGHO�
JLHWHQ�GH�WRHNRPVW�GLJLWDDO�

2YHU�,1),1,'(17�6ROXWLRQV
,1),1,'(17�6ROXWLRQV�EH]LW�PHHU�

GDQ�WLHQ�MDDU�HUYDULQJ�RS�KHW�JH�
ELHG�YDQ�ODVHUVLQWHUWHFKQRORJLH��+HW�
EHGULMI�EHKRRUW�WRW�GH�SLRQLHUV�RS�KHW�
JHELHG�YDQ�GH�DGGLWLHYH�SURGXFWLH�
YRRU�WDQGSURWKHVHV��$O�PHHU�GDQ�GULH�
MDDU�ODQJ�LV�KHW�PRGHOJLHWHQ��,1',�
9,'8$/�3)��HHQ�YDVW�RQGHUGHHO�YDQ�
GH�VHUYLFHSRUWIROLR��1D�RQWYDQJVW�YDQ�
KHW�GHVLJQ�HQ�GH�LQWHUQH�GDWDFKHFN�
NDQ�KHW�ODERUDWRULXP�YROJHQV�GH�DDQ�
ELHGHU�ELQQHQ�VOHFKWV�GULH�ZHUNGDJHQ�
UHNHQHQ�RS�HHQ�UHWRXU]HQGLQJ�YDQ�
KHW�YRRUEHUHLGH�ZHUNVWXN�YRRU�GH�
XLWHLQGHOLMNH�DIZHUNLQJ��'LH�YROWRRLLQJ�
YDQ�GH�SURWKHVH�YLQGW�LQ�KHW�ODERUD�
WRULXP�SODDWV�

)RWR����*LHWPRGHO�PHW�VWHXQVWUXFWXUHQ�QD�VSDQQLQJVDUP�JORHLHQ

0HHU�LQIRUPDWLH�
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