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����7KRPDV�3*��,JQRW]�**��%DOO�%$��0LOOHU�3*��%ULQVNR�63��&XUULH�%��,VRODWLRQ��&XOWXUH�DQG�&KDUDFWHUL]DWLRQ�RI�(TXLQH�(SLWKHOLDO�&HOOV�LQ�9LWUR��0RO�5HSURG�'HY�������������� ��������'LFNHQV�&-��6RXWKDJWH�-��/HHVH�--��8VH�RI�3ULPDU\�&XOWXUH�RI�5DEELW�2ULGXFW�(SLWKHOLDO�&HOOV�WR�6WXG\�RI�WKH�,RQLF�%DVLV�RI�7XEDO�)OXLG�)RUPDWLRQ��-�5HSURG�)HUWLO�������������� ��������6WHUXOL�&+��%LVVHO�0-��([SUHVVLRQ�RI�([WUDFHOOXODU�0DWUL[�&RPSRQHQWV�LV�5HJXODWHG�E\�6XEVWUDWXP��-�&HOO�%LRO�������������������������.XULWD�7��<RXQJ�3��%URG\�-5��HW�DO��6WURPDO�3URJHVWURQH�5HFHSWRUV���0GLDWH�WKH�,QKLELWRU\�(IIHFWV�RI�3URJHVWURQH�RQ�(VWURJHQ� ,QGXFHG�8WHULQH�(SLWKHOLDO�&HOO�'HR[\ULERQXFOHLF�$FLG�6\QWKHVLV��(QGRFULQ�������������������������&RRNH�36��%XFKDQDQ�'/��<RXQJ�3��HW�DO��6WURPDO�(VWURJHQ�5HFHSWRUV�0HGLDWH�0LWRJHQLF�(IIHFWV�RI�(VWUDGLRO�RQ�8WHULQH�(SLWKHOLXP��3URF�1DWO�$FDG�6FL�86$��������������� ��������&RPHU�07�/HHVH�+-�6RXWKJDWH�-��,QGXFWLRQ�RI�D�'LIIHUHQWLDWHG�&LOLDWHG�&HOO�3KHQRW\SH�LQ�3ULPDU\�&XOWXUH�RI�)ROORSLDQ�WXEH�(SLWKHOLXP��+XP�5HSURG������������������
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8OWUD�6WUXFWXUH�RI�+XPDQ�8WHULQH�DQG�2YLGXFW�(SLWKHOLDO�&HOOV�
&XOWLYDWHG�8QGHU�WKH�6DPH�&XOWXUH�&RQGLWLRQ

%DJKDEDQ�(VODPL�1H]KDG�0�5��3K�'�� 5H]D]DGHK�9DORMHUGL�0���3K�'���$VKWLDQL��6�.���3K�'���
(IWHNKDU�<D]GL�3�3K�'��$EVWUDFW,QWURGXFWLRQ� ([WUD FHOOXODU PDWUL[� �(&0�� DV� DQ� LPSRUWDQW� FRPSRQHQW� RI� FHOOXODU�PLFURHQYLURQPHQW� KDV� D� NH\�UROH� LQ�PDLQWDLQLQJ� WKH� GLIIHUHQWLDWHG� VWDWH� RI� FHOOV�� (IIHFWV� RI� (&0�RQ�PRUSKRORJLF� GLIIHUHQWLDWLRQ�RI� HSLWKHOLDO�FHOOV� LQFOXGLQJ� WKRVH� IURP� XWHUXV� DQG� RYLGXFW� KDV� EHHQ� VKRZQ� LQ� SDVW� VWXGLHV� LQ� ZKLFK� FHOOXODU� DQG� KRUPRQDO�IDFWRUV� KDYH� EHHQ� XVHG� LQ� DGGLWLRQ� WR� (&0� WR� PDLQWDLQ� HSLWKHOLDO� FHOO� GLIIHUHQWLDWLRQ�� 1RW� PXFK� DWWHQWLRQ� KDV�EHHQ�SDLG��LQ�WKHVH�VWXGLHV��DERXW�WKH�XOWUD�VWUXFWXUH�RI�FXOWXUHG�FHOOV�VSHFLDOO\�WKRVH�IURP�RYLGXFW�

2EMHFWLYH� 7KH�SXUSRVH�RI�SUHVHQW� VWXG\� LV� WR�FXOWLYDWH� WKH�KXPDQ�XWHULQH�DQG�RYLGXFW�HSLWKHOLDO�FHOOV�XQGHU� WKH�VDPH�PLFURHQYLURQPHQW��(&0�*HO�DQG�'0(0�+DP
V�)���PHGLXP��DQG�WR�REVHUYH�DQG�FRPSDUH�XOWUD�VWUXFWXUDO�FKDUDFWHULVWLFV�RI�WKH�FXOWXUHG�FHOOV�E\�WUDQVPLVVLRQ�HOHFWURQ�PLFURVFRS\��7(0��0DWHULDOV� DQG�0HWKRGV��)RU� WKLV� SXUSRVH�� XWHULQH� DQG� RYLGXFW� WLVVXH�ZHUH� REWDLQHG� IURP� SDWLHQWV� XQGHUJRLQJ�WRWDO� K\VWHUHFWRP\� LQ� (PDP� .KRPHLQL� +RVSLWDO�� (SLWKHOLDO� FHOOV�� DIWHU� EHLQJ� LVRODWHG�� ZHUH� FXOWXUHG� RQ� SODVWLF�VXUIDFHV� DQG� WKH� HSLWKHOLDO� QDWXUH� RI� WKH� FHOOV� ZDV� FRQILUPHG� XVLQJ� LPPXQRF\WRFKHPLVWU\�� &HOOV� ZLWK� HSLWKHOLDO�QDWXUH�ZHUH� WU\SVLQL]HG�DQG�FXOWXUHG�RQ�(&0�JHO��$W� WKH�HQG�XOWUD�VWUXFWXUH�RI�FHOOV� LQ�SDUDOOHO�ZLWK�WLVVXH�ZHUH�SUHSDUHG�IRU�7(0�5HVXOWV� 2XU� UHVXOWV� VKRZHG� WKDW� WKH� SODVWLF� FXOWXUHG� FHOOV� KDYH� QR� VLJQV� RI� GLIIHUHQWLDWLRQ� DQG� DSSHDUHG� DV�HORQJDWHG� VSLQGOH� FHOO� LQ� VHFWLRQV�� ZKHUHDV� WKRVH� FXOWXUHG� RQ� (&0� JHO� KDG� KLJKO\� GLIIHUHQWLDWHG� VWUXFWXUH� DQG�REVHUYHG� DV� FROXPQDU� LQ� VKDSH�� ,Q� WKLV� WHUP� WKH\� ZHUH� YHU\� VLPLODU� WR� HSLWKHOLDO� FHOOV� IURP� WLVVXH� IUDJPHQW��(SLWKHOLDO� FHOOV�RI�RYLGXFW�� FXOWXUHG�RQ�(&0�JHO��ZHUH�QRWLFHG�XOWUD�VWUXFWXUDOO\�YHU\�VLPLODU� WR� WKDW� IURP�XWHUXV��7KH�PDLQ�VWUXFWXUDO�GLIIHUHQFH�H[LVWHG�LQ�YLYR�VWDWH��WKH�SUHVHQFH�RI�DEXQGDQFH�FLOLD�RQ�DSLFDO�VXUIDFH�RI�RYLGXFW�HSLWKHOLDO�FHOOV��ZHUH�QRW�REVHUYHG�LQ�YLWUR�&RQFOXVLRQ��$V� D� FRQFOXVLRQ�� LW� VHHPV� WKDW� (&0� JHO� E\� LWVHOI� LV� HQRXJK� WR� LQGXFH�PRUSKRORJLF� GLIIHUHQWLDWLRQ�DQG� VWUXFWXUDO� SRODUL]DWLRQ� RI� HSLWKHOLDO� FHOOV�8XOWUD� VWUXFWXUDOO\� GLIIHUHQW� FHOOV� JURZV� DQG� DFTXLUHV� WKH� VDPH�VWUXFWXUH�ZKHQ�EHLQJ�FXOWXUHG�XQGHU�WKH�VDPH�PLFURHQYLURQPHQW�
.H\�ZRUGV� (SLWKHOLDO�FHOOV��([UDFHOOXODU�PDWUL[
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