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&RUUHVSRQGtQJ�$XWKRU��DUtI�DWDN#WDUtP�JRY�WU�

7XUNH\�LV�WKH�JHQH�FHQWUH�RI�PDQ\�SODQW�VSHFLHV�
DQG�DW�WKH�VDPH�WLPH�KDYH�LPSRUWDQW�SODQW�VSHFLHV�
DQG�GLYHUVLW\��7XUNH\�LV�RQH�RI�WKH�FRXQWULHV�ZLWK�
GLIIHUHQW�HFRORJLF�GXH�WR�LWV�JHRJUDSKLFDO�SRVLWLRQ�
DQG� GLIIHUHQW� FOLPDWH� VWUXFWXUHV�� ,W� LV� DOVR�
VXFFHVVIXOO\� FXOWLYDWHG� LQ�PDQ\� IRUHLJQ� VSHFLHV��
��� RI� WKH� ���� VSHFLHV� NQRZQ� LQ� WKH� ZRUOG� DUH�
JURZQ�LQ�7XUNH\��.LZLIUXLW�LV�RQH�RI�WKHVH�SODQWV�
>�@��'HVSLWH�WKH�IDFW�WKDW�WKH�NLZLIUXLW�KRPHODQG�LV�
&KLQD��WKH�¿UVW�EUHHGLQJ�ZRUN�VWDUWHG�LQ������ZLWK�
WKH�LQWURGXFWLRQ�RI�NLZLIUXLW�VHHGV�WR�1HZ�=HDODQG�
DQG�VSUHDG�RYHU�WKH�ZRUOG�IURP�1HZ�=HDODQG����$�
YHU\�ODUJH�SDUW�RI�WKH�NLZLIUXLW�JURZQ�LQ�7XUNH\�LV�
$FWLQLGLD� GHOLFLRVD� FY�� +D\ZDUG�� +RZHYHU�� LQ�
UHFHQW�\HDUV�QHZ�FXOWLYDUV�KDYH�EHHQ�GHYHORSHG�LQ�
FRXQWULHV�VXFK�DV�,WDO\��1HZ�=HDODQG�DQG�&KLQD��

7KHVH�DUH�FXOWLYDUV�RI�$�FKLQHQVLV�DQG�$�GHOLFLRVD�
ZKLFK�KDYH�GLIIHUHQW�IUXLW�ÀHVK��DURPD�DQG�KDUYHVW�
WLPH�

.LZLIUXLW�ZDV�¿UVW�LQWURGXFHG�WR�7XUNH\�LQ������

DQG� IURP� WKLV� GDWH� WR� GDLO\� �DERXW� ��� \HDUV��

SURGXFWLRQ� KDV� LQFUHDVHG� HYHU\� \HDU�� :LWK� WKH�

LQFUHDVLQJ� SURGXFWLRQ�� DOO� RYHU� WKH� ZRUOG�� WKH�

GHPDQGV� RI� WKH� FRQVXPHUV� EHJDQ� WR� FKDQJH��

&RQVXPHUV�VWDUWHG�WR�GHPDQG�GLIIHUHQW�FXOWLYDUV��

DQG�VWDUWHG�WR�ZRUN�RQ�EUHHGLQJ�WR�GHYHORS�QHZ�

NLZLIUXLW� FXOWLYDUV� WR� SURYLGH� DQ� DOWHUQDWLYH� WR�

VLQJOH�FXOWLYDU�>�@�
,Q�WKLV�EUHHGLQJ�SURJUDP��LW�LV�D�SULRULW\�DLP�WR�

GHYHORS�FXOWLYDUV�RI�NLZLIUXLW�ZLWK�D�\HOORZ�DQG�RU�
UHG�ÀHVKHG�WR�WKH�JURZHU�RI�RXU�FRXQWU\��
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5HVHDUFK�$UWLFOH ,QW�-�$JULF�(QYLURQ�)RRG�6FL�����������������

ZZZ�MDHIV�FRP KWWS���GHUJLSDUN�JRY�WU�MDHIV
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$OO�$FWLQLGLD�VSHFLHV�DUH�GLRHFLRXV��PDOH�DQG�IHPDOH�ÀRZHUV�JURZ�RQ�VHSDUDWH�NLZLIUXLW�SODQWV��,Q�EUHHGLQJ�VWXGLHV��LW�LV�
JHQHUDOO\�GHVLUDEOH�WR�REWDLQ�IHPDOH�LQGLYLGXDOV��+RZHYHU��PDOH�SODQWV�DUH�DOVR�RI�JUHDW�LPSRUWDQFH�IRU�SROOLQDWLRQ��
7KHUHIRUH��LW�LV�QHFHVVDU\�WR�H[DPLQH�WKH�ÀRZHU�FKDUDFWHULVWLFV�RI�WKH�JHQRW\SHV�REWDLQHG�E\�EUHHGLQJ�VWXGLHV��7KLV�
UHVHDUFK�ZDV�FRQGXFWHG�LQ�WKH�NLZLIUXLW�EUHHGLQJ�SORW�RI�<DORYD�$WDW�UN�+RUWLFXOWXUDO�&HQWUDO�5HVHDUFK�,QVWLWXWH�IRU�WZR�
\HDUV��*HQRW\SHV�REWDLQHG�IURP�FXOWLYDUV�EHORQJLQJ�WR�$FWLQLGLD�GHOLFLRVD�DQG�$FWLQLGLD�FKLQHQVLV�ZHUH�XVHG�LQ�WKH�
UHVHDUFK��$W�WKH�WLPH�RI�ÀRZHULQJ��SKHQRORJLFDO�REVHUYDWLRQV�RI�PDOH�DQG�IHPDOH�JHQRW\SHV��ZKLFK�DUH�SURPLQHQW�LQ�WKH�
SRSXODWLRQ��KDYH�EHHQ�PDGH�DQG�WKH�GHYHORSPHQWDO�VWDJHV�RI�WKH�ÀRZHUV�KDYH�EHHQ�GHWHUPLQHG��$W�OHDVW����ÀRZHUV�RI�
HDFK�JHQRW\SH�ZHUH�XVHG�WR�GHWHUPLQH�WKH�PRUSKRORJLFDO�FKDUDFWHULVWLFV�

1XPEHU�RI�OHDYHV��QXPEHU�RI�SHWDOV��QXPEHU�RI�PDOH�RUJDQV��QXPEHU�RI�¿ODPHQWV��QXPEHU�RI�IHPDOH�RUJDQV��QXPEHU�RI�

IHPDOH�RUJDQV�DQG�QXPEHU�RI�VW\OXV�ZHUH�H[DPLQHG�LQ�RUGHU�WR�GHWHUPLQH�ÀRZHU�FKDUDFWHULVWLFV��:KHQ�WKH�GDWD�REWDLQHG�

DV�D�UHVXOW�RI�WZR�\HDUV�DUH�HYDOXDWHG��VLJQL¿FDQW�GLIIHUHQFHV�KDYH�EHHQ�REWDLQHG�SDUWLFXODUO\�LQ�WHUPV�RI�ÀRZHULQJ�WLPH��

ÀRZHULQJ�SHULRG��WKH�QXPEHU�RI�VW\OXV��WKH�¿ODPHQW�VL]H��WKH�QXPEHU�RI�IHPDOH�RUJDQV�DQG�WKH�QXPEHU�RI�PDOH�RUJDQV��

)HPDOH�FXOWLYDUV�JHQRW\SHV�WHQG�WR�ÀRZHULQJ�ODWHU�WKDQ�PDOH�FXOWLYDUV�JHQRW\SHV��DQG�IHPDOH�FXOWLYDUV�JHQRW\SHV�KDYH�

VKRUWHU�¿ODPHQW�OHQJWK�WKDQ�PDOH�FXOWLYDUV�JHQRW\SHV��,W�KDV�DOVR�EHHQ�FOHDUO\�REVHUYHG�WKDW�RYDULHV�DUH�QRW�IXQFWLRQDO�LQ�

PDOH�W\SHV�



,Q�DGGLWLRQ��WKH�H[SDQVLRQ�RI�NLZL�SURGXFWLRQ�DUHDV�
LQ� WHUPV� RI� WKH� VXLWDELOLW\� RI� QHZ� FXOWLYDUV� WR�
GLIIHUHQW�HFRORJLFDO�DUHDV��VROYLQJ�WKH�SUREOHP�RI�
HDUO\�KDUYHVW��LW�LV�DOVR�DLPHG�WR�RIIHU�FXOWLYDUV�ZLWK�
GLIIHUHQW� ÀDYRXU� DQG� DURPD� WR� FRQVXPHUV�� ,Q�
DGGLWLRQ� WR� WKHVH�� EHVLGHV� IUHVK� FRQVXPSWLRQ� RI�
NLZLIUXLW�� H[SDQVLRQ� RI� GLIIHUHQW� FRQVXPSWLRQ�
DUHDV� VXFK� DV� FDNH�� IUXLW� MXLFH� DQG� GU\LQJ��
UHGXFWLRQ� RI� NLZLIUXLW� DQG� QXUVHU\� LPSRUWV�� DQG�
UHDFKLQJ� WKH� SRWHQWLDO� RI� RXU� FRXQWU\� WR� H[SRUW�
NLZLIUXLW�DUH�DPRQJ�WKH�DLPV�RI�EUHHGLQJ�SURJUDP�

$OO� $FWLQLGLD� WD[D� DUH� SUREDEO\� IXQFWLRQDOO\�
GLRHFLRXV�� DOWKRXJK� WKLV�KDV�EHHQ�XQHTXLYRFDOO\�
HVWDEOLVKHG�LQ�D�IHZ�WD[D�VXFK�DV�LQ�$�FKLQHQVLV�DQG�
$�SRO\JDPD�� ,Q� DOO� $FWLQLGLD� WD[D� LQ� ZKLFK�
SLVWLOODWH� DQG� VWDPLQDWH�ÀRZHUV� DUH�NQRZQ�KDYH�
EHHQ� GHVFULEHG�� IHPDOH� SODQWV� FDUU\� SLVWLOODWH�
À R Z H U V � Z K L F K � F D Q � E H � G H V F U L E H G � D V�
PRUSKRORJLFDOO\� ³SHUIHFW´� VLQFH� WKH\� KDYH� ERWK�
ZHOO�GHYHORSHG� SLVWLOV� DQG�ZKDW� DSSHDUV� DW� ¿UVW�
VLJKW� WR� EH� QRQ�IXQFWLRQDO� VWDPHQV�ZKHUHDV� WKH�
VWDPLQDWH� ÀRZHUV� RI� PDOH� SODQWV� DUH� FOHDUO\�
XQLVH[XDO�� WKH\� KDYH� VWDPHQV� EXW� RQO\� VPDOO��
UXGLPHQWDU\� RYDULHV� ZKLFK� GRQ
W� FRQWDLQ� YLDEOH�
RYXOHV��0DOH�SODQWV�WKHUHIRUH�GRQ
W�QRUPDOO\�FDUU\�
IUXLW�>�@�

0DOH� DQG� IHPDOH� ÀRZHUV� JURZ� RQ� VHSDUDWH�

NLZLIUXLW�SODQWV�>����@��.LZL�LV�D�GLRHFLRXV�VSHFLHV��

ZLWK�SDOH��VWUDZ�FRORXUHG�ÀRZHUV��DUUDQJHG�VLQJO\�

RU�LQ�JURXSV��DFFRUGLQJ�WR�WKH�FXOWLYDU��7KH�ÀRZHUV�

KDYH�¿YH�VHSDOV�DQG�VL[�SHWDOV�DQG�D�GLDPHWHU�RI�

DERXW�������FP�ZKHQ�RSHQ��7KH�IHPDOH�ÀRZHUV�KDYH�

VHYHUDO�IXQFWLRQDO�VWLJPDWD�LQ�WKH�FHQWUDO�UHJLRQ��

VXUURXQGHG�E\�DQWKHUV�WKDW�SURGXFH�VWHULOH�SROOHQ��

7KH�PDOH� ÀRZHUV� FRQVLVW� RI� D� UXGLPHQWDU\� DQG�

QRQ�IXQFWLRQDO� SLVWLO� DQG� D� ODUJH� QXPEHU� RI�

VWDPHQV�ZLWK�DQWKHUV� WKDW�SURGXFH�YLDEOH�SROOHQ�

JUDLQV�>�@�

'XH�WR�WKH�GLIIHUHQW�ÀRZHU�VWUXFWXUH�RI�NLZLIUXLW�

FRPSDUHG�WR�RWKHU�VSHFLHV��ÀRZHU�SKHQRORJ\�DQG�

PRUSKRORJ\� PXVW� EH� ZHOO� HYDOXDWHG� GXULQJ� WKH�

EUHHGLQJ� SURJUDP�� ,Q� WKLV� VWXG\�� WKH� ÀRZHU�

PRUSKRORJ\� DQG� SKHQRORJ\� RI� WKH� +RUW��$��

-LQWDR�� +D\ZDUG�� 7RSVWDU� DQG� ������ VHHGOLQJV�

ZHUH�HYDOXDWHG�IRU�WZR�\HDUV�

0$7(5,$/6�$1'�0(7+2'6

3ODQW�0DWHULDOV

7KH� UHVHDUFK� ZDV� FDUULHG� RXW� LQ� $WDW�UN�

+RUWLFXOWXUDO� &HQWUDO� 5HVHDUFK� ,QVWLWXWH� LQ�

NLZLIUXLW� EUHHGLQJ� SORW�� 7KH� $�GHOLFLRVD� FY��

+D\ZDUG� ZKLFK� LV� ��� \HDUV� ROG� ZDV� XVHG� DV� D�

URRWVWRFN��+\EULG�JHQRW\SHV�ZHUH�JUDIWHG�RQ�WKLV�

FXOWLYDU��$OO�K\EULG�JHQRW\SHV�ZHUH�REWDLQHG�ZLWK�

RSHQ� SROOLQDWLRQ�� )ORZHU� FKDUDFWHULVWLFV� ZHUH�

HYDOXDWHG�LQ�WKH��WK�DQG��WK�\HDUV�DIWHU�JUDIWLQJ��

*HQRW\SHV�XVHG�LQ�WKH�UHVHDUFK��

6HHGOLQJV� RI� +RUW� ���$��+2�$����� +2������

+2�,����� +2������ +2���� +2�'����� +2�+�����

+2�����+2������+2�����

6HHGOLQJV�RI��������%�����%�����%�����%�����%�

����%�����%�����%���

6HHGOLQJV�RI�-LQWDR��-������-������-������-����

&URVV� RI� +D\ZDUG� DQG�7RSVWDU�� 7+����� 7+�����

7+�����7+���

$OVR�0DWXD��7RPXUL�DQG�+D\ZDUG�XVHG�DV�FRQWURO�

FXOWLYDUV�

0HWKRGV

)ORZHULQJ� GDWHV� ZHUH� IROORZHG� GXULQJ�$SULO�

DQG� 0D\� WR� LGHQWLI\� SKHQRORJ\� RI� NLZLIUXLW�

JHQRW\SHV� GXULQJ� WKH� WZR� JURZLQJ� VHDVRQ�� 7KH�

ÀRZHU� VDPSOHV� XVHG� LQ� WKH� UHVHDUFK�ZHUH� WDNHQ�

ZKHQ� ���� ÀRZHULQJ� LQ� HDFK� JHQRW\SH�� ,W� ZDV�

EURXJKW�WRJHWKHU�ZLWK�WKH�ÀRZHU�VWDON�DQG�EURXJKW�

WR�WKH�ODERUDWRU\�WR�EH�H[DPLQHG��0HDVXUHPHQWV�

ZHUH�PDGH�ZLWK�GLJLWDO�FDOOLSHUV�

1XPEHU�RI�VHSDO��QXPEHU�RI�SHWDO��QXPEHU�RI�

VWDPHQ��¿ODPHQW�OHQJWK��PP��DQG�ZLGWK�RI�RYDU\�

�PP�� ZHUH� GHWHUPLQHG� LQ� PDOH� JHQRW\SHV�� ,Q�

DGGLWLRQ� WR� WKHVH� ÀRZHU� FKDUDFWHULVWLFV�� WKH�

QXPEHU� RI� VW\OXV� DQG� VW\OXV� OHQJWK� �PP�� LQ� WKH�

IHPDOH�JHQRW\SHV�ZHUH�DOVR�GHWHUPLQHG��$W�OHDVW�

���ÀRZHUV�IURP�HDFK�JHQRW\SH�ZHUH�DQDO\VHG�

5(68/76�$1'�',6&866,21

$V�WKH�JHQRW\SHV�RI�WKH�GLIIHUHQW�VSHFLHV�ZHUH�

H[DPLQHG��QDWXUDOO\�ÀRZHULQJ�YDULHG�LQ�WKH�GDWHV��

$OVR�WKH�FOLPDWH�GDWD�IRU�WKH�\HDUV�RI�WKH�VWXG\�DUH�

JLYHQ�LQ�)LJXUH����7KH�EHJLQQLQJ�RI�ÀRZHULQJ�ZDV�

GHWHUPLQHG� UHVSHFWLYHO\� DV� +RUW��$� �+2��

VHHGOLQJV�� ������ �%�� � VHHGOLQJV�� -LQWDR� �-���

VHHGOLQJV�� DQG� ¿QDOO\� 7RSVWDU�+D\ZDUG� �7+���

VHHGOLQJV��7KH�ÀRZHULQJ�VWDUW�GDWHV�DUH�JLYHQ�LQ�

7DEOH���IRU������DQG�������

7KH�GDWHV�RI�WKH�VWDUW�RI�ÀRZHULQJ�RI�+RUW��$�

VHHGOLQJV� ZHUH� GHWHUPLQHG� DV� WKH� ¿UVW� ZHHN� RI�

0D\�DQG�WKH�ODVW�ZHHN�RI�$SULO��

�
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7KH� ÀRZHULQJ� GDWHV� RI� WKH� -LQWDR� VHHGOLQJV�
ZHUH�GHWHUPLQHG�DV�WKH�VHFRQG�DQG�WKLUG�ZHHN�RI�
0D\��7KH�ÀRZHULQJ�GDWHV�RI�������VHHGOLQJV�ZHUH�
GHWHUPLQHG�DV�WKH�¿UVW�DQG�VHFRQG�ZHHN�RI�0D\��
6HHGOLQJV� RI� +D\ZDUG�� 7RPXUL�� 0DWXD� DQG�
7RSVWDU�+D\ZDUG� �7+�� ZHUH� GHWHUPLQHG� DV� WKH�
WKLUG�DQG�IRXUWK�ZHHN�RI�0D\�WR�EHJLQQLQJ�RI�WKH�
ÀRZHULQJ�

)HPDOH� DQG� PDOH� ÀRZHUV� ZHUH� GHWHUPLQHG�
GXULQJ� WZR� YHJHWDWLRQ� SHULRGV�� 7KH� ÀRZHU�
FKDUDFWHULVWLFV�RI�IHPDOH�DQG�PDOH�JHQRW\SHV�DUH�
JLYHQ�LQ�7DEOH���DQG���DV�DYHUDJH�RI�WZR�\HDUV��7KH�
QXPEHU� RI� PDOH� RUJDQV� �QXPEHU� RI� VWDPHQ�� LQ�
7R P X U L � � 0 D W X D � � 7 + � � � � D Q G � 7 + � � ��
FXOWLYDUV�JHQRW\SHV� ZHUH� KLJKHU� WKDQ� WKH� RWKHU�
JHQRW\SHV��7KH�QXPEHU�RI�PDOH�RUJDQV�ZDV�������
LQ�7RPXUL�������LQ�0DWXD�������LQ�7+����DQG������
LQ�7+����� ,Q�RWKHU�PDOH�JHQRW\SHV�� WKH� DYHUDJH�
QXPEHU�RI�PDOH�RUJDQV�ZDV�������

7KH�QXPEHU�RI�VHSDO�ZDV�IRXQG�WR�EH�FORVH�WR�

HDFK�RWKHU� LQ�DOO�FXOWLYDUV�JHQRW\SHV��DQG� LW�ZDV�

�����RQ�DYHUDJH��7KH�SHWDOV�DUH�WKH�PRVW�EHDXWLIXO�

DQG�JODPRURXV�SDUW�RI�WKH�NLZL�ÀRZHU��7KH�QXPEHU�

R I � S H W D O V � Z D V � F O R V H � W R � � � � � � L Q � D O O�

FXOWLYDUV�JHQRW\SHV��7KH�JHQRW\SHV�LQ�WKH�¿ODPHQW�

VL]H��PP��DQG�WKH�IHPDOH�RUJDQ�VL]H��PP��ZHUH�

IRXQG�FORVH�WR�HDFK�RWKHU��)LJXUH����
7KH�QXPEHU�RI�PDOH�RUJDQV�ZDV� IRXQG� WR�EH�

KLJKHU�WKDQ�RWKHU�JHQRW\SHV�LQ�+D\ZDUG����������
7+������������DQG�7+������������EXW�WKH\�DUH�QRW�
IXQFWLRQDO�� �+D\ZDUG�����PP�DQG�7+��������PP�
ZHUH�IRXQG�WR�EH�ORQJHU�WKDQ�RWKHU�W\SHV�LQ�WHUPV�
RI�OHQJWK�RI�VW\OXV�OHQJWK��PP���)HPDOH�ÀRZHUV�
KDYH� DQ� DYHUDJH�RI� ������ WKH� QXPEHU� RI� VW\OXV��
ZKLOH�PDOH�ÀRZHUV�DUH�QRW�IXQFWLRQDO��7KH�QXPEHU�
RI�VW\OXV�ZDV�IRXQG�WR�EH������LQ�%����DQG������LQ�
%����DQG�LW�ZDV�IRXQG�WKDW�WKH\�KDG�PRUH�VW\OXV�
FRPSDUHG� WR� RWKHU� JHQRW\SHV�� %HFDXVH� RI� WKH�
ÀRZHU� VWUXFWXUH� RI� NLZLIUXLW�� PDOH� DQG� IHPDOH�
SODQWV� PXVW� EORRP� DW� WKH� VDPH� WLPH� ZLWK� HDFK�
RWKHU��7KLV�LV�YHU\�LPSRUWDQW�IRU�EHWWHU�IUXLW�VHW�DOVR�
TXDOLW\��7KH�LPSRUWDQFH�RI�FRUUHFW�LGHQWL¿FDWLRQ�RI�
ÀRZHU�FKDUDFWHULVWLFV�KDV�DOVR�EHHQ�HPSKDVL]HG�LQ�
EUHHGLQJ�VWXGLHV�>�@��7KLV�LV�HVSHFLDOO\�LPSRUWDQW�
IRU� FXOWLYDUV�JHQRW\SHV� EHORQJLQJ� WR� WKH�
$�FKLQHQVLV��ZKLFK�KDYH�PRUH�ÀRZHUV��*HQHUDOO\��
DUWL¿FLDO� SROOLQDWLRQ� DSSOLFDWLRQV� WR� $�FKLQHQVLV�
JHQRW\SHV�LQFUHDVH�\LHOG�DQG�TXDOLW\�>����@��0DOH�
FXOWLYDUV�JHQRW\SHV� KDYH� VLQJOH�� WULSOH�� DQG� ¿YH�
ÀRZHUV�� ZKHUHDV� IHPDOH� ÀRZHUV� XVXDOO\� KDYH�

VLQJOH� DQG� GRXEOH� ÀRZHUV�� ,Q� DGGLWLRQ�� PDOH�
ÀRZHUV� PDNH� LW� HDVLHU� WR� GLVWLQJXLVK� EHWZHHQ�
IHPDOH� DQG�PDOH�ÀRZHUV� GXH� WR� VPDOO� DQG�QRQ�
IXQFWLRQDO� VWUXFWXUHV� RI� WKH� RYDULHV�� ,W� ZDV�
REVHUYHG�WKDW�PDOH�ÀRZHUV�EORRPHG�HDUOLHU�WKDQ�
IHPDOH� ÀRZHUV� DQG� UHPDLQHG� ÀRZHULQJ� IRU� D�
ORQJHU�WLPH�

0DOH� ÀRZHUV� DOVR� VHFUHWH� DQ� DURPDWLF� RGRXU�
WKDW� DWWUDFW� LQVHFWV� >�@�� 7KLV� LQFUHDVHV� WKH�
SROOLQDWLRQ�UDWH��$�VLPLODU�VLWXDWLRQ�ZDV�REVHUYHG�
LQ� WKH� FXOWLYDUV�JHQRW\SHV� XVHG� LQ� WKH� VWXG\��
GLIHUHQW�UHVHDUFKHUV�DUH�PDGH�VLPLODU�FRPPHQWV�LQ�
WKHLU�VWXG\�>������@��,Q�WKH�+D\ZDUG�YDULHW\�� WKH�
IHPDOH�RUJDQ�ZDV�IRXQG�WR�EH�����PP�ZLGH��WKH�
VW\OXV� VL]H�����PP�DQG� WKH� VW\OXV�QXPEHU�������
6LPLODU�WR�WKLV�VWXG\��DOVR�LW�ZDV�UHSRUWHG�WKDW����
���QXPEHU�RI�VW\OXV�ZHUH�FDUULHG�E\�WKH�+D\ZDUG�
FXOWLYDU�>��@�

$V�D�UHVXOW��IHPDOH�FXOWLYDUV�JHQRW\SHV�WHQG�WR�
ÀRZHULQJ�ODWHU�WKDQ�PDOH�FXOWLYDUV�JHQRW\SHV��DQG�
IHPDOH�FXOWLYDUV�JHQRW\SHV�KDYH�VKRUWHU�¿ODPHQW�
OHQJWK�WKDQ�PDOH�FXOWLYDUV�JHQRW\SHV��,W�KDV�DOVR�
EHHQ� FOHDUO\� REVHUYHG� WKDW� RYDULHV� DUH� QRW�
IXQFWLRQDO�LQ�PDOH�W\SHV�

&21&/86,216

.LZLIUXLW� EUHHGLQJ� KDV� JDLQHG�PRPHQWXP� LQ�
UHFHQW�\HDUV�GXH�WR�FKDQJLQJ�FRQVXPHU�GHPDQGV���
'XH�WR�WKH�ÀRZHU�VWUXFWXUH��WKH�PDOH�DQG�IHPDOH�
JHQRW\SHV�RI�WKH�NLZLIUXLW�PXVW�EH�ZHOO�HYDOXDWHG��
6RPH�LPSRUWDQW�JHQRW\SHV�KDYH�EHHQ�H[DPLQHG�LQ�
WKLV�VWXG\�FRQGXFWHG�IRU�WKLV�SXUSRVH��,W�LV�WKRXJKW�
WKDW� WKLV� VWXG\� ZLOO� FRQWULEXWH� WR� VSHHG� XS� WKH�
EUHHGLQJ�VWXGLHV�DQG�FRQWULEXWH�WR�WKH�TXDOLW\�RI�
IUXLW�� � � ,W� VKRXOG� DOVR� EH� UHPHPEHUHG� WKDW� WKH�
TXDOLW\�RI�WKH�IUXLW�LV�DEVROXWHO\�LPSRUWDQW�LQ�WKH�
KDUPRQ\�RI�D�JRRG�PDOH�DQG�IHPDOH�SODQW�
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