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0RWLYDWLRQ

7KH FRQVWUXFWLRQ DQG XSJUDGLQJ RI SXPSHG VWRUDJH K\GURSRZHU
SODQWV �36+3� ZLOO EH YHU\ EHQHILFLDO LQ WKH \HDUV WR FRPH LQ RUGHU WR
UHJXODWH WKH SRZHU V\VWHPV� 7KH\ DUH YHU\ IOH[LEOH DQG DOORZ FRYHULQJ
SHDN GHPDQGV DQG VWRULQJ HQHUJ\ RQ D ODUJH VFDOH�
,Q WKLV ZRUN� WKH 'XJH 36+3 LQ 1RUZD\ LV XVHG DV D FDVH VWXG\� 7KH
SRZHU SODQW KDV WZR )UDQFLV UHYHUVLEOH SXPS�WXUELQHV �537� ZLWK D
WRWDO LQVWDOOHG FDSDFLW\ RI ��� 0:� ,Q ����� KRZHYHU� WKH WXUELQHV
ZHUH UHIXUELVKHG DQG VLQFH WKHQ� D OLIWLQJ SUREOHP RFFXUV DW WKH URWRU
RI RQH RI WKH WXUELQHV �8QLW �� ZKHQ JHQHUDWLQJ DW D KLJK ORDG� $V D
FRQVHTXHQFH RI WKLV SUREOHP� WKH JHQHUDWLRQ KDV WR EH UHVWULFWHG WR
��� RI WKH PD[LPDO ORDG� L�H� ��� 0:� 7KH DLP RI WKLV ZRUN LV WR
XQGHUVWDQG WKH FDXVHV RI WKH OLIWLQJ DQG WR ILQG D FLYLO HQJLQHHULQJ
VROXWLRQ WR WKLV SUREOHP E\ PRGLI\LQJ WKH ZDWHUZD\ RI WKH SRZHU SODQW�

6ROYLQJ RI D�/LIWLQJ�3UREOHP�LQ�D�3XPSHG 6WRUDJH�3RZHU�3ODQW
'DQLHO�3DFH��*LRYDQQL�'H�&HVDUH��3HGUR�0DQVR��.DVSDU�9HUHLGH��/LYLD�3LWRUDF��/HLI�/LD

(PDLO��GDQLHO�SDFH#DOXPQL�HSIO�FK

'LVFXVVLRQ

$V VKRZHG LQ WKH UHVXOWV� WKH PRGLILFDWLRQV RI WKH SRZHU SODQW LPSURYH
ERWK WKH VWHDG\ DQG XQVWHDG\ VWDWHV DQG DOORZ WKH GRZQVWUHDP
SUHVVXUH DW 8QLW � WR UHPDLQ XQGHU WKH FULWLFDO WKUHVKROG� +RZHYHU� WKH
VROXWLRQV VHHP WR EH GLVSURSRUWLRQDWH� FRQVLGHULQJ WKH WRWDO DPRXQW RI
WKH UHTXLUHG LQYHVWPHQWV DQG FRQVWUXFWLRQ ZRUNV� $ OLPLWDWLRQ RI WKH
HFRQRPLF DQDO\VLV LV WKDW RQO\ WKH WRWDO FRVWV DUH FRQVLGHUHG� EXW QRW
WKH DVVRFLDWHG EHQHILWV RI KDYLQJ PRUH SRZHU DYDLODEOH�
)LQDOO\� WKH 'XJH SRZHU SODQW ZLOO UHFHLYH QHZ UXQQHUV LQ WKH IXWXUH�
ZKLFK PHDQV WKDW WKH SUREOHP PD\ EH VROYHG LQ D IHZ \HDUV�
&RQVLGHULQJ DOO WKHVH FRQFOXVLRQV� LW VHHPV WKDW LW LV SUREDEO\ EHWWHU WR
QRW RSW IRU D FLYLO HQJLQHHULQJ VROXWLRQ WR VROYH WKLV OLIWLQJ SUREOHP�

5HVXOWV

,Q RUGHU WR VROYH WKH OLIWLQJ SUREOHP� WKUHH VROXWLRQV KDYH EHHQ
VHOHFWHG� 7KH ILUVW DLPV WR DYRLG DQ\ SUREOHPV LQ WKH ZRUVW ORDG FDVH
DQG WR EH DEOH WR UXQ WKH SRZHU SODQW DW ��� 0: DJDLQ� 7KH VHFRQG
DLPV WR DYRLG DQ\ SUREOHPV LQ D QRUPDO ORDG FDVH DQG WR UXQ DW ���
0: DV ZHOO� )LQDOO\� WKH WKLUG VROXWLRQ DLPV WR EH OLJKWHU RQ D WHFKQLFDO
DQG HFRQRPLF SRLQW RI YLHZ DQG WR EH DEOH WR UXQ WKH SRZHU SODQW DW
��� 0:� )RU HDFK VROXWLRQ� WKH GRZQVWUHDP SUHVVXUH LV FRPSDUHG WR
WKH XQPRGLILHG SRZHU SODQW�

$IWHU DQ HFRQRPLF DQDO\VLV LV PDGH� WKH ILQDO FRVWV IRU HDFK VROXWLRQ
DUH HVWLPDWHG FRQVLGHULQJ WKH FRQVWUXFWLRQ ZRUNV �QHZ DFFHVV
WXQQHOV� H[FDYDWLRQ� GUDLQLQJ RI WDLOUDFH WXQQHO� HWF�� DQG WKH ORVVHV
GXH WR WKH SRZHU SODQW RXWDJH� 7KH FRVWV DUH JLYHQ LQ GLIIHUHQW
FXUUHQFLHV �� 12.  ������ &+) DQG � 12.  ������ (85�� 5HIHUHQFHV

>�@�6YLQJHQ��%���������/97UDQV PDQXDO��6LQWHI 	�1718��7URQGKHLP
>�@�1RUFRQVXOW��������$NVLDONUHIWHU � PnOHUHVXOWDWHU RJ JMHQQRPJDQJ
DY�WLOWDN��6LUD�.YLQD 3RZHU�&RPSDQ\��UHVWULFWHG�DFFHVV

0HWKRGV�DQG�PDWHULDOV

7KH 'XJH 36+3 KDV D YHU\ ORQJ WDLOUDFH WXQQHO ��� NP� LQ FRPSDULVRQ
WR WKH KHDGUDFH WXQQHO ���� P�� 7KH KLJK IULFWLRQ ORVVHV GXH WR WKH
ORQJ WDLOUDFH JLYH D KLJK GRZQVWUHDP SUHVVXUH ULVH DW WKH 537 XQLWV LQ
JHQHUDWLQJ PRGH�

,Q RUGHU WR SURSRVH PRGLILFDWLRQV RI WKH SRZHU SODQW� D PRGHO LV PDGH
RQ /97UDQV� D QXPHULFDO PRGHOOLQJ IUHHZDUH DOORZLQJ WR FDOFXODWH
WUDQVLHQWV LQ D ORDGHG SLSH V\VWHP >�@� 7R VLPXODWH WKH UHDO EHKDYLRXU
RI WKH SURWRW\SH� WKH PRGHO LV FDOLEUDWHG DJDLQVW GRZQVWUHDP SUHVVXUH
PHDVXUHPHQWV� GRQH DW WKH GUDIW WXEH ZDOO IRU D WXUELQH VKXWGRZQ�

7KH FDOLEUDWLRQ LV FRQVLGHUHG VDWLVIDFWRU\� VLQFH RQO\ WKH ILUVW SUHVVXUH
SHDNV� ZKLFK DUH WKH ZRUVW� DUH RI LQWHUHVW IRU WKH OLIWLQJ SUREOHP� 7KH
OLIWLQJ RI WKH URWRU ���� WRQV� DW 8QLW � RFFXUV ZKHQ WKH UHVXOWLQJ
YHUWLFDO IRUFH DFWLQJ RQ WKH UXQQHU LV GLUHFWHG XSZDUGV� WKH
GRZQVWUHDP SUHVVXUH LV WKHUHIRUH WKH VLJQLILFDQW IDFWRU WR FRQVLGHU�
1RUFRQVXOW� D 1RUZHJLDQ FRQVXOWLQJ FRPSDQ\� FDOFXODWHG WKDW �
>P:&@ GRZQVWUHDP SUHVVXUH FKDQJH  ��� >WRQV@ RI OLIWLQJ IRUFH� 7KLV
LV REWDLQHG E\ PXOWLSO\LQJ WKH SUHVVXUH E\ WKH VXUIDFH RI WKH RXWOHW�
0RUHRYHU� WKH PD[LPDO OLIWLQJ IRUFH DFWLQJ RQ WKH UXQQHU VKRXOG EH QR
PRUH WKDQ �� WRQV >�@� &RQVLGHULQJ WKLV� LW LV SRVVLEOH WR KDYH D
WKUHVKROG WKDW WKH GRZQVWUHDP SUHVVXUH VKRXOG QRW H[FHHG LQ RUGHU WR
VDIHO\ UXQ WKH SRZHU SODQW ZLWKRXW WKH OLIWLQJ SUREOHP�

7UDVK�UDFN�LQ�WKH�'XJH SRZHU�SODQW

/97UDQV PRGHO�RI�WKH�'XJH SRZHU�SODQW��OHIW��DQG�FDOLEUDWLRQ��ULJKW�
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$GGLWLRQ�RI D�GRZQVWUHDP DLU
FXVKLRQ VXUJH WDQN
$GGLWLRQ�RI D���NP�SDUDOOHO�
WXQQHO LQ�WKH WDLOUDFH

,QFUHDVH RI YROXPH LQ�WKH
VXUJH WDQN�XSSHU FKDPEHU
$GGLWLRQ�RI D���NP�SDUDOOHO�
WXQQHO LQ�WKH WDLOUDFH

$GGLWLRQ�RI D���NP�SDUDOOHO�
WXQQHO ZLWK VPDOOHU VHFWLRQ LQ�
WKH WDLOUDFH
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