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7KH DQWKUDTXLQRQH ULQJ V\VWHP KDV IRUPHG WKH EDVLV RI D

QXPEHU RI FOLQLFDO DQG H[SHULPHQWDO DQWLFDQFHU GUXJV VXFK DV

GR[RUXELFLQ� PLWR[DQWURQH� DQG DQWKUDS\UD]ROHV�� 7KH SODQD�

ULW\ RI DQWKUDTXLQRQH PROHFXOH DOORZV DQ LQWHUFDODWLRQ EHW�

ZHHQ DGMDFHQW '1$ EDVH SDLUV� ZKLFK UHVXOWV LQ IRUPDWLRQ RI

D WHUQDU\ FRPSOH[ ZLWK '1$ WRSRLVRPHUDVH ,, SURGXFLQJ

GRXEOH�VWUDQG EUHDNV LQ WKH '1$ DQG FHOO GHDWK�� 7KH ELR�

ORJLFDO DFWLYLW\ RI DQWKUDTXLQRQH LV JUHDWO\ DIIHFWHG E\ WKH

GLIIHUHQW VXEVWLWXHQWV RI WKH SODQDU ULQJ V\VWHP�� ,W PLJKW EH�

WKHUHIRUH� RI LQWHUHVW WR GHVLJQ DQG V\QWKHVL]H WKH SRWHQWLDO

LQWHUFDODWLQJ DJHQWV� :H FKRVH WKH SODQDU F\FORSHQW>D@DQWKU�

DFHQH������GLRQH� EHDULQJ WKH DPLQRPHWK\O VXEVWLWXHQWV� ZKLFK

LV DQWLFLSDWHG WR H[KLELW '1$ LQWHUFDODWLQJ� 7KLV UHSRUW GH�

VFULEHV WKH V\QWKHVLV RI F\FORSHQW>D@DQWKUDFHQH������GLRQH

ZLWK SLSHULGLQRPHWK\O VXEVWLWXHQW�

:H VSHFXODWHG WKDW WKH F\FORSHQWDQWKUDTXLQRQH ULQJ V\V�

WHP � PLJKW EH IRUPHG E\ WKH 'LHOV�$OGHU UHDFWLRQ RI QDSK�

WKRTXLQRQH � ZLWK WKH GLHQH � DQG WKH VXEVHTXHQW GHK\GUR�

JHQDWLRQ� $V VKRZQ LQ WKH 6FKHPH �� WKH LQLWLDO VWHS ZDV WR

SUHSDUH GLHQH � IURP ��F\FORSHQWHQHDOGHK\GH �� 7UHDWPHQW

RI � ZLWK SLSHULGLQRPHWK\O OLWKLXP JHQHUDWHG IURP SLSHULGL�

QRPHWK\O WULEXW\OVWDQQDQH� � ZLWK Q�%X/L IXUQLVKHG WKH

DOFRKRO �� 7KH NHWRQH � ZDV SUHSDUHG E\ WKH 6ZHUQ R[LGD�

WLRQ� RI DOFRKRO � XVLQJ 7)$$ DQG '062� :LWWLJ UHDFWLRQ�E

RI NHWRQH ZLWK PHWK\OWULSKHQ\OSKRVSKRQLXP LRGLGH DQG V�
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SHUDWXUH IRU DQ DGGLWLRQDO � K� 7KH PL[WXUH ZDV WUHDWHG ZLWK

VDWXUDWHG DTXHRXV 1+�&O VROXWLRQ ��� P/� DQG H[WUDFWHG

ZLWK HWKHU� 7KH FRPELQHG H[WUDFWV ZHUH GULHG� ILOWHUHG� HYDS�
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HQW� HWK\O DFHWDWH� 5I  ���� WR JLYH � ����� J� ��� \LHOG�� �+

105 ���� 0+]� &'&O�� ��������� ��+� P�� ���� ��+� V��

���� ��+� V�� ���� ��+� V�� ��������� ��+� P�� ���� ��+� EW��

��������� ��+� P�� ��������� ��+� P�� ��������� ��+� P��

)LQDOO\� F\FORDGGLWLRQ RI QDSKWKRTXLQRQH � ZLWK WKH GLHQH

� LQ UHIOX[LQJ WROXHQH IRU VHYHUDO KRXUV� ZKLFK ZDV IROORZHG

E\ WUHDWPHQW ZLWK ��� 3G�& LQ UHIOX[LQJ ��RFWHQH SURYLGHG

WKH UHTXLVLWH F\FORSHQWDQWKUDTXLQRQH � LQ JRRG \LHOG� ,WV LQWHU�

PHGLDWH� �D��������D���D�KH[D\GUR��+�F\FORSHQW>D@DQWKUDFHQH�

�����GLRQH ZDV QRW LVRODWHG EXW GLUHFWO\ GHK\GURJHQDWHG WR

WKH FRUUHVSRQGLQJ �� 3UHSDUDWLRQ RI F\FORSHQWDQWKUDTXLQRQH

�ZDV DV IROORZV� $ PL[WXUH RI � ���� J� ��� PPRO� ��� 0��

DQG ����QDSKWRTXLQRQH ���� J� ��� PPRO� ��� 0�� LQ WROX�

HQH ��� P/� ZDV UHIOX[HG IRU �� K� 7R WKH UHDFWLRQ PL[WXUH

ZDV WKHQ DGGHG ��� 3G�& ���� J� DQG ��RFWHQH �� P/��

7KHQ� WKH PL[WXUH ZDV UHIOX[HG IRU DQ DGGLWLRQDO �� K�

6FKHPH �� 5HDFWLRQ FRQGLWLRQV� �D� Q�%X/L� 7+)� ��� R&� � K� ��
�� �E� 7)$$� '062� 7+)� ��� R&� (W�1� UW� ���� �F� 3K�3

�0H,−�
V�%X/L� 7+)� ��� R&�UW� ���� �G� WROXHQH� UHIOX[� �� K� �H� 3G�&� ��
RFWHQH� WROXHQH� UHIOX[� ����



��� %XOO� .RUHDQ &KHP� 6RF� ����� 9RO� ��� 1R� � &RPPXQLFDWLRQV WR WKH (GLWRU

DOORZHG WR FRRO WR URRP WHPSHUDWXUH� ILOWHUHG� DQG ZDVKHG

ZLWK HWKHU� 7KH FRPELQHG ILOWUDWHV ZDV GULHG� ILOWHUHG� HYDSR�

UDWHG� DQG SXULILHG E\ IODVK FROXPQ FKURPDWRJUDSK\ �HOXHQW�

HWK\O DFHWDWH�KH[DQH ���� 5I  ���� WR JLYH � ����� J� ���

\LHOG�� �+ 105 ���� 0+]� &'&O�� ��������� ��+� P�� ����

��+� V�� ��������� ��+� P�� ���� ��+� V�� ���� ��+� W� -  ���

+]�� ���� ��+� W� -  ��� +]�� ���� ��+� EW�� ��������� ��+�

P�� ��������� ��+� P�� ��������� ��+� P�� +506 �(,� FDFG

IRU &��+��12� ��������� IRXQG ���������

$IWHU VXFFHVVIXO GHYHORSPHQW RI WKH PRGHO FRPSRXQG� ZH

DUH DSSO\LQJ WKH VDPH VFKHPH WR WKH SUHSDUDWLRQ RI YDULRXV

F\FORSHQWDQWKUDTXLQRQHV FRQWDLQLQJ GLDON\ODPLQRPHWK\O JURXS

WR VSHFXODWH GHWDLOHG VWUXFWXUH DQG DFWLYLW\ UHODWLRQVKLSV RI

WKH QHZ F\FORSHQWDQWKUDTXLQRQH GHULYDWLYHV�

$FNQRZOHGJPHQW� 7KLV ZRUN ZDV VXSSRUWHG E\ WKH

%UDLQ .RUHD �� SURJUDP RI WKH 0LQLVWU\ RI (GXFDWLRQ� 6SHF�

WURVFRSLF DQDO\VHV ZHUH SHUIRUPHG LQ WKH .RUHD %DVLF 6FL�
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