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$%675$&7
$�VWXG\�ZDV�FRQGXFWHG�WR�FRPSDUH�KHDOWK�VWDWXV�RI�PDOH�DGXOW�:LVWDU�UDWV�IURP�WZR�([SHULPHQWDO�$QLPDO�+RXVHV�RI�8)0*�ZLWK�OLWHUDWXUH�GDWD�RI�63)��IUHH�IURP�VSHFLILF�SDWKRJHQV��DQG�FRQYHQWLRQDO�UDWV��7KH DQLPDOV�ZHUH�GLYLGHG�LQWR�WZR�JURXSV��*URXS�,��Q �����UDWV�IURP�WKH�H[SHULPHQWDO�DQLPDO�KRXVHV�RI�)$),&+�DQG�*URXS�,,��Q ����IURP�,&%�DQG� IROORZLQJ�DVSHFWV�ZHUH�VWXGLHG��D��HYLGHQW FOLQLFDO�VLJQV��EHKDYLRU�PRGLILFDWLRQ��KDLU� ORVV��DORSHFLD���E��OHXNRF\WH�FRXQWV��F��IHFHV�H[DP�DQG�G��KLVWRORJLFDO�VWXG\�RI�WKH�OXQJV��7KH�UDWV�GLG�QRW�VKRZ�FOLQLFDO�VLJQV��+RZHYHU��ZKHQ� FRPSDUHG� ZLWK� 63)� DQG� FRQYHQWLRQDO� UDWV�� ERWK� WKH� JURXSV� VKRZHG� D� VLJQLILFDQW� LQFUHDVH� �S������� RI�OHXNRF\WH� FRXQW�� 2Q� IHFHV� H[DP� ZH� GHWHFWHG� VRPH� SDUDVLWHV� DQG� RQ� OXQJ� KLVWRORJLFDO� H[DP�ZH� REVHUYHG� IXQJXV��*URXS�,��DQG�EDFWHULD��*URXS�,,���7KHVH�UHVXOWV�VKRZHG�WKDW�WKH�KHDOWK�VWDWXV�RI�WKH�UDWV�ZDV�QRW�VDWLVIDFWRU\�DQG�UHTXLUHG�LPSURYHPHQWV�LQ�WKH�FRQGLWLRQV�RI�WKH�DQLPDO�KRXVHV�
.H\ZRUGV�:LVWDU�UDWV��DQLPDO�KRXVHV��FHOOXODU�FRXQW

 $XWKRU�IRU�FRUUHVSRQGHQFH
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7KH� FRQWURO� RI� KHDOWK� VWDWXV� RI� DQ\� DQLPDO� LQ� DQ�H[SHULPHQW�LV�HVVHQWLDO� WR�DYRLG�PLVXQGHUVWDQGLQJ�WKH� UHVXOWV�� 7KLV� VKRXOG� EH� REWDLQHG� E\� SHUVRQDO�DQG� HQYLURQPHQWDO� K\JLHQH�� FRQWURO� RI�HQYLURQPHQWDO� FRQGLWLRQV� VXFK� DV� YHQWLODWLRQ��WHPSHUDWXUH�� KXPLGLW\�� OLJKW�� VRXQGV�� DQG� URXWLQH�PLFURELRORJLF� PRQLWRUL]DWLRQ� �9DOHUR�� ������+DUG\��������7KHRULHV� DERXW� HQYLURQPHQWDO� FRQWDPLQDWL RQ� DQG�ZLGHVSUHDG�GLVHDVHV�ZHUH�HVWDEOLVKHG�IRU� WKH�ILUVW�WLPH� E\�+\SRFULWHV� �������� D�&�� �9DOHUR�� ������EXW� OLWWOH� LPSURYHPHQW�ZDV� GRQH� XQWLO� WKH� HQG� RI�WKH� ��¶V� DQG� WKH�EHJLQQLQJ�RI� WKH���¶V��ZKHQ� WKH�FRQFHSW� RI� EDUULHUV� ZHUH� FUHDWHG� �+DQVHQ�� ������

*ROGVWHLQ�� ������ *DQDZD\� DQG� $OOHQ�� ������� LQ�RUGHU� WR�NHHS� WKHP�IUHH�IURP�GLVHDVH��6LQFH� WKHQ��PDQ\� DQLPDOV� FODVVLILFDWLRQ� KDYH� EHHQ� XVHG� WR�VHSDUDWH� LQ� DFFRUGDQFH�ZLWK� WKHLU� VDQLWDU\�TXDOLW\�DQG� WR� JXDUDQWHH� WKH�PRGHO� TXDOLW\��:H�XVHG� WKH�VDPH� FODVVLILFDWLRQ�� L�� FRQYHQWLRQDO�� DQLPDOV�ZLWKRXW�KHDOWK�FRQWURO��LL��FRQWUROOHG��UDWV�IURP�DQ�DQLPDO�KRXVH�ZLWK�FRPSOH[�EDUULHU�V\VWHP��DEOH�WR�GHILQH� KHDOWK\� FRORQLHV�� &RQWUROOHG� DQLPDOV� DUH�FDWHJRUL]HG� LQ� DFFRUGDQFH� ZLWK� PRQLWRUL]DWLRQ�VXFK� DV� D[HQLF�� ZLWKRXW� PLFURELD O� IORUD��JQRWRELRWLFV��GHILQHG�IORUD��63)��VSHFLILF�SDWKRJHQ�IUHH���&2%6��FHVDUHDQ�REWDLQHG�EDUULHUV��DQG�9$)��YLUDO� DQWLERGLHV� IUHH� �3HUVRQDO� &RPPXQLFDWLRQ�&(0,%�8QLFDPS��������
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7KH�SUHVHQW�VWXG\�ZDV�XQGHUWDNHQ� WR�HYDOXDWH� WKH�KHDOWK� VWDWXV� RI�PDOH� DGXOW :LVWDU� UDWV� IURP� WZR�H[SHULPHQWDO�DQLPDO�KRXVHV�RI�8)0*��FRPSDULQJ�LW� ZLWK� OLWHUDWXUH� GDWD� RI� 63)� DQG� FRQYHQWLRQDO�DQLPDOV� IURP� DQLPDO� KRXVHV� RI� RWKHU� UHVHDUFK�FHQWHUV�� $OO� DQLPDOV� LQFOXGHG� LQ� WKLV� VWXG\� ZHUH�IURP� WKH� DQLPDO� KRXVH� &(%,2� � ,&%� �&(%,2� �&HQWUR� GH� %LRWHULVPR� GR� ,QVWLWXWR� GH� &LrQFLDV�%LROyJLFDV� � 8)0*��DQG�ZHUH�NHSW�IRU�PRUH�WKHQ��� PRQWKV� LQ� WZR� H[SHULPHQWDO� DQLPDO� KRXVHV� RI�8)0*�� )$),&+� �)DFXOGDGH� GH� )LORVRILD� H�&LrQFLDV� +XPDQDV�� DQG� ,&%� � �,QVWLWXWR� GH�&LrQFLDV� %LROyJLFDV� � &�� SDYLOLRQ��� ,Q� WKLV� VWXG\�ZH� XVHG� WKH� IROORZLQJ� FULWHULD� DV� SDUDPHWHUV�� D��HYLGHQW� FOLQLFDO� VLJQV� �EHKDYLRU� PRGLILFDWLRQ��VQHH]LQJ�� FRXJKLQJ�� KDLU� ORVV� RU� DORSHFLD� DUHD��DEQRUPDO� JURZWK�� GLDUUKHD�� E�� OHXNRF\WH� PDQXDO�FRXQW�� F�� IHFHV� H[DP�DQG�G��KLVWRORJLFDO� VWXG\�RI�WKH�OXQJV��
0$7(5,$/6�$1'�0(7+2'6
$QLPDOV7ZHQW\��PDOH�:LVWDU�UDWV���PRQWK �ROG��DSSDUHQWO\�KHDOWK\�� ZHUH� NHSW� LQ� WZR� LQGHSHQGHQW� DQLPDO�KRXVHV� ORFDWHG� LQ� GLIIHUHQW� EXLOGLQJV�� $QLPDOV�IURP� )$),&+�� JURXS� ,� �Q ���� ZHUH� NHSW� LQ�LQGLYLGXDO�FDJHV�VLQFH�ELUWK�DQG� DQLPDOV�IURP�,&%��JURXS� ,,� �Q ���� ZHUH� WDNHQ� IURP� GLIIHUHQW� FDJHV�ZLWK� DW� OHDVW� �� UDWV�� WKHQ� NHSW� IRU� WZR�PRQWKV� LQ�LQGLYLGXDO�FDJH�
6DPSOH�FROOHFWLRQ�DQG�FOLQLFDO�VLJQV$OO� DQLPDOV� ZHUH� VDFULILHG� LQ� WKH� PRUQLQJ� E\�GHFDSLWDWLRQ�DQG�EORRG�VDPSOHV�ZHUH�LPPH GLDWHO\�FROOHFWHG� IURP� WKH� FHUYLFDO� OHVLRQ� LQ� D� V\ULQJH�SUHYLRXVO\� KXPLGLILHG� ZLWK� KHSDULQ� �OLTXHPLQH�������8,�PO��� $� VNLQ� DQG� WRRWK� H[DP� ZDV�SHUIRUPHG�� IROORZHG� E\� RSHQLQJ� DEGRPLQDO� DQG�WKRUDFLF� FDYLWLHV� DQG� UHVHFWLRQ� RI� ERWK� OXQJV� DQG�WKH� ODUJH� DQG� VPDOO LQWHVWLQHV�� $W� WKLV� WLPH� ERWK�FDYLWLHV� ZHUH� FKHFNHG� IRU� DQ\� SRVVLEOH�PDFURVFRSLF�ILQGLQJV�
&OLQLFDO�H[DP3UHVHQFH� RU� DEVHQFH� RI� DQ\� FOLQLFDO� VLJQ� LQ� WKH�DQLPDO�ZDV�IHVWHU��XVLQJ�WKH�IROORZLQJ�FULWHULD��� EHKDYLRU�PRGLILFDWLRQ� �SURVWUDWLRQ�� DJLWDWLRQ��OHWKDUJ\�DQG�DJJUHVVLYHQHVV���� VNLQ� OHVLRQV�� KDLU� ORVV�� UDUHILHG� KDLU�� DUHDWD�DORSHFLD�DQG�HDV\�KDLU�UHPRYDO�

�� UHVSLUDWRU\� DEQRUPDOLWLHV� �FRXJK�� VQHH]H��ZKHH]H��KHPRSW\VLV����� GLDUUKHD���� ZHLJKW�YDULDWLRQ��
'LIIHUHQWLDO� FRXQW�� PRQRQXFOHDU� FHOOV� DQG�JUDQXORF\WHV0RQRQXFOHDU�FHOOV�DQG�JUDQXORF\WHV�ZHUH�LVRODWHG�E\� )LFROO�+\SDTXH� JUDGLHQW� DFFRUGLQJ� WR� %LFDOKR�HW� DO�� �������� ZLWK� VOLJKW� PRGLILFDWLRQV�� 7KH�YLDELOLW\� RI� HDFK� VDPSOH�ZDV� KLJKHU� WKDQ� ����DV�GHWHUPLQHG� E\� WKH� 7\SDQ� %OXH� H[FOXVLRQ� WHVW��%ORRG� VDPSOH� �����PO�� ZDV� DGGHG� VORZO\� DQG�FDUHIXOO\� RQ� ����PO� RI� )LFROO�+\SDTXH� �GHQVLW\������ DQG� ����� UHVSHFWLYHO\��� $OO� WXEHV� ZHUH�FHQWULIXJHG� DW� ���J �)$1(1� ± ���� 1�� IRU� ���PLQXWHV�� UHVXOWLQJ� LQ� D� PRQRQXFOHDU� FHOOV� ULQJ�ZKLFK�ZDV�FROOHFWHG�E\�3DVWHXU¶V�SLSHWWHV�DQG�KHOG�LQ DQRWKHU� WXEH�� 3ODVPD� ZDV� VHOHFWHG� DQG�GLVFKDUJHG��7KH� UHVW� RI� WKH� YROXPH� ZDV� FHQWULIXJHG� IRU� WKH�VHFRQG� WLPH� DW� ���J� IRU� ��� PLQXWHV� LQ� RUGHU� WR�REWDLQ�JUDQXORF\WH�FHOOV��7KH�JUDQXORF\WH�ULQJ�ZDV�FROOHFWHG�DQG�WUDQVIHUUHG�WR�DQRWKHU�WXEH��DV�GRQH�ZLWK� PRQRQXFOHDU� FHOOV��� 7R� HDFK� WXEH� RI� ERWK�JURXSV�RI�FHOOV��PO�RI�1D&O������ZDV�DGGHG�DQG�FHQWULIXJHG� IRU� WKH� WKLUG� WLPH� DW� ��J� IRU� ���PLQXWHV��7KH� VXSHUQDWDQW�ZDV�GLVFKDUJHG�DQG� WKH�SHOOHW� UH�VXVSHQGHG� ZLWK� 1D&O� ����� WR� D� ILQDO�YROXPH� RI� �PO�� 0RQRQXFOHDU� FHOOV DQG�JUDQXORF\WHV�ZHUH�PDQXDOO\�FRXQWHG�LQ�DQ�RSWLFDO�PLFURVFRSLF� �[���� LQ�1HXEDXHU
V� FDPDUD�� 5HVXOWV�ZHUH�H[SUHVVHG�LQ�FHOOV�PO�
3DUDVLWRORJLFDO�H[DP�$IWHU� VDFULILFLQJ� WKH� DQLPDOV�� WKHLU� ERZHOV� ZHUH�WDNHQ� RXW� ZLWK� LWV� FRQWHQWV�� FRQVHUYHG� LQ� IRUPRO����� DQG� REVHUYHG� LQ� DQ� RSWLFDO� PLFURVFRSH� E\�GLUHFW�H[DP�
+LVWRORJLFDO�OXQJ�H[DP%RWK� OXQJV� RI� HDFK� UDW� ZHUH� WDNHQ� DQG� IL[HG� LQ�IRUPRO������MXVW�DIWHU�GHFDSLWDWLRQ��7KH�RUJDQ�ZDV�VKRSSHG� DQG� SURFHVVHG� E\� KLVWRWHFQLFDO� 2PD� IRU����PLQXWHV�DQG�LQFOXGHG�LQ�SDUDII LQ�EORFNV��6OLFHV�RI���P�ZHUH�WDNHQ�IURP�WKH�EORFNV�E\�PLFURWRPH�DQG�IL[HG�RQ�VOLGHV��6OLFHV�RI�WLVVXH�ZHUH�NHSW�LQ�D�VWRYH� IRU� ��� PLQXWHV� DQG� VWDLQHG� XVLQJ�+HPDWR[LOLQH�(RVLQH��*UDP��*RPRU\�DQG�0DVVRQ�6WDLQLQJ� �*06�� PHWKRGV� IRU� HDFK� VLGH� RI� WKH�OXQJV�� $OO VOLGHV� ZHUH� H[DPLQHG� RQ� DQ� RSWLFDO�PLFURVFRSH� �[���� ��� DQG� ���� IROG�� ZLWK� *UDP�6WDLQHG�VOLGHV�REVHUYHG�XQGHU�RLO�LPPHUVLRQ��
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,Q�ERWK�JURXSV��,�DQG�,,���QR�FOLQLFDO�DEQRUPDOLWLHV�ZHUH� IRXQG�� L�H��� WKH\�ZHUH� DVV\QWRPDWLF��ZLWKRXW�DQ\ HYLGHQFH� RI� GLVHDVH�� 7KH� H[DPLQDWLRQ� IRU�SDUDVLWHV�IURP�DQLPDOV�RI�JURXS�,�VKRZHG�HJJV�DQG�ODUYD� RI� 6\SKDFLD� REYHOODWD� UDQJLQJ� IURP� D�GLVFUHHW� DPRXQW� WR� VHYHUH� LQIHFWLRQ�� (JJV� RI�$VSLFXOXULV�WHWUDSWHUD ZHUH�IRXQG�LQ�WZR�DQLPDOV��+LVWRORJLFDOO\�� WKH� OXQJV� VKRZHG� DQ� HQODUJHPHQW�RI�DOYHRODU�VSDFHV�GXH�WR�QHXWURSKLOO �ULFK�H[VXGDQW��DVVRFLDWHG� WR� QHFURWLF� DUHDV� RI� VXSXUDWLYH�GHVWUXFWLRQ� RI� OXQJ� SDUHQFK\PD�� VXJJHVWLQJ�SQHXPRQLWH� DQG� SOHXULWLV�� ,Q� WKHVH� DUHDV�� *06�UHYHDOHG�IXQJXV�LQIHFWLRQ��PDGH�E\�PXOWLSOH�VPDOOJURXSHG� VHSWDWHG� K\IDV� DQG� VRPH� VSRURV�� 7KH�RWKHU�VWDLQLQJ�WHFKQLTXHV�GLG�QRW�VKRZ�HYLGHQFH�RI�EDFWHULDO�LQIHFWLRQ��*UDP��RU�ILEURVLV��*06� � 'XH�WR� WHFKQLFDO� OLPLWDWLRQV�� WKH� UHDO� HWLRORJ\� RI� WKH�

LQIHFWLRQ� FRXOG� QRW� EH� FODULILHG� E\� WKH� FXOWXUH��+RZHYHU�� ZH� REVHUYHG� SURSRUWLRQDO� LQFUHDVH� RI�FHOO� IRU� JUDQXORF\WHV� DQG� PRQRQXFOHDU�� KLJKHU�FRPSDUHG� WR� OLWHUDWXUH�GDWD��5LQJOHU�������+DUG\�������� *RUGRQ�� ������� LQ� D� WRWDO� RI� OHXNRF\WHV� RI������[������O��6WRRO�WHVW�LQ�DQLPDOV�RI�JURXS�,,�UHYHDOHG�HJJV�DQG�ODUYD�RI�6\SKDFLD�REYHOODWD� OHVV�LQWHQVH�WKHQ�JURXS�,��(JJV�RI�+\PHQROHSLV�VS ZHUH�SUHVHQW�LQ���RI�WKH���� DQLPDOV� IURP� WKH� JURXS� ,�� ,Q� WKH� OXQJ� H[DP�FKURQLF� EURQFKRSQHXPRQLD� LQ� GLIIHUHQW� VWDJHV� RI�HYROXWLRQ�ZHUH�QRWLFHG��VKRZLQJ� LQ�VRPH�DQLPDOV�VXSXUDWLYH� LQWUDEURQFKLDO� QHXWURSKLOLF� H[XGDQW ��FOHDUO\� VKRZLQJ� VHYHUH� OHVLRQV�� DEOH� WR� VHULRXVO\�DIIHFW�WKH�OLIH�DQG�KHDOWK�VWDWXV�RI�WKHVH�DQLPDOV��,Q�WKLV� JURXS�� *06� �IRU� IXQJXV�� ZDV� QHJDWLYH��+HQFH�� WKH� HWLRORJ\� RI� WKLV� SURFHVV� FRXOG� QRW� EH�GHILQHG��7KH�UHVXOWV�DUH�VKRZQ�LQ�7DEOH���
7DEOH���� 6XPPDU\�RI�FOLQLFDO�VLJQ�REVHUYDWLRQ�DQG�ODERUDWRU\�HYDOXDWLRQ�RI�PDOH�DGXOWV�:LVWDU�UDWV�IURP���XQLWV�RI�8)0*��*URXSV�,�DQG�,,��3$5$0(7(56 2%6(59$7,216*5283�, *5283�,,&OLQLFDO�VLJQV 1RQH 1RQH6WRRO�H[DP 6\SKDFLD�REYHOODWD$VSLFXOXULV�WHWUDSWHUD 6\SKDFLD�REYHOODWD�+\PHQROHSLV�VS/XQJV�H[DP &KURQLF�%URQFKRSQHXPRQLD� &KURQLF�%URQFKRSQHXPRQLD�/HXNRF\WH�FRXQW /HXNRF\WRVLV /HXNRF\WRVLV
%RWK� JURXSV� VKRZHG� HYLGHQFH� RI� LQIHFWLRQ�� 7KH�UHVXOW� RI� OHXNRF\WH� FRXQW� LV� VKRZQ� LQ� 7 DEOH� ���7KHVH� ILQGLQJV� ZHUH� LQ� DJUHHPHQW� ZLWK� +DQVHQ�������ZKR�DOVR�VKRZHG�WKDW�WKH�DEVHQFH�RI�FOLQLFDO�VLJQV� FRXOG� QRW� EH� LQWHUSUHWHG� DV� QR� LQIHFWLRQ��/HXNRF\WH� FHOOV�ZHUH� LQFUHDVHG� LQ� ERWK� JURXSV� �,�DQG� ,,��� &RPSDULQJ� WR� *RUGRQ¶V� �*RUGRQ�� ������DQG�+DUG\¶V� GDWD� �+DUG\�� ������ IRU� FRQYHQWLRQDO�PDOH� DGXOW� :LVWDU� UDWV�� RXU� GDWD� VKRZHG� D�VLJQLILFDQW� LQFUHDVH� RI� OHXNRF\WH� FHOOV� �S������6WXGHQW� ³W´� WHVW��� �DSSUR[LPDWHO\���� DQG����� IRU�JURXSV� ,� DQG� ,,�� UHVSHFWLYHO\���&RPSDULQJ� WR�63)�DQLPDOV� �*RUGRQ�� ������ WKLV� LQFUHDVH� ZDV� HYHQ�KLJKHU������DQG��������FRQILUPLQJ�OHXNRF\WRVLV�LQ�DQLPDOV� IURP� JURXS� ,� DQG� ,,�� +RZHYHU�� WKLV�LQFUHDVH� ZDV� QRW� VLJQLILFDQW� ZKHQ� FRPSDUHG� WR�&ROHPDQ¶V� GDWD� �&ROHPDQ� HW� DO��� ������ IRU�FRQYHQWLRQDO� DGXOW� :LVWDU� UDWV� ZLWK� PLOG�SQHXPRQLD�� 7KH� OXQJV� KLVWRORJLFDO� UHVXOWV�FRQILUPHG� FKURQLF� SQHXPRQLD� LQ� DQLPDOV�� ZKLFK�

FRXOG� FRUURERUDWH� WKH� HYLGHQFH� RI� LQFUHDVH� LQ� WKH�OHXNRF\WH� FRXQW�� 1RQH� RI� WKH� ERZHO� SDUDVLWHV�IRXQG� LQ� WKHVH� DQLPDOV� VKRZHG� SXOPRQDU\� F\FOH��VR�QR�GLUHFW�UHODWLRQVKLS�EHWZHHQ�ERWK�SDWK RORJLHV�FRXOG�EH�VHHQ��+RZHYHU��DQ\�SDUDVLWH�FRXOG�LQGXFH�RU�WUDQVPLW�EDFWHULDO�DQG�YLUDO�GLVHDVH��GHFUHDVH�RU�LQFUHDVH� LPPXQRORJLFDO� UHVSRQVH� RI� WKH� KRVW��)DUUDU�HW�DO����������ZKLFK�FRXOG�SRVVLEO\� MXVWLI\�WKH�DVVRFLDWLRQ�RI�ERWK�LQIHFWLRQV�2XU�UHVXOWV�VKRZHG�WKDW�WKH�KHDOWK�FRQGLWLRQ�RI�WKH�DQLPDOV� ZDV� QRW� VDWLVIDFWRU\� DQG� WKDW� FRXOG�VWURQJO\� LQWHUIHUH� LQ� H[SHULPHQWDO� GDWD� REWDLQHG�XVLQJ� WKHVH� DQLPDOV� DV� PRGHOV�� 2QH� RI� WKH�SRVVLELOLWLHV�IRU�WKLV�FRXOG�EH�WKH�SUHVHQW�FRQGLWLRQ�RI� WKH� DQLPDO� KRXVHV�� 6WXGLH V� KDYH� VKRZQ� WKDW�ODERUDWRU\� DQLPDOV� VHYHUHO\� LQIHFWHG� E\� 6\SKDFLD�REYHOODWD�SURGXFHG�D�ORZHU�ELRORJLFDO�SURGXFW�DQG�ZHUH�QRW�UHOLDEOH�H[SHULPHQWDO�PRGHOV�
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7DEOH���� &RPSDULVRQ�RI�QXPEHUV�RI�OHXNRF\WHV�REWDLQHG�IURP�PDOH�DGXOW�:LVWDU�UDWV�IURP�GLIIHUHQW�DQLPDO�KRXVH

$QLPDO�+RXVH 7\SH *UDQXORF\WHV�[�����O � 0RQRQXFOHDUV�[�����O � /HXNRF\WHV�[�����O)$),&+�8)0*��*5283�,� &RQY ���� ����� ��� ����� ����� � ����
,&%� &��8)0*�*5283�,,� &RQY ���� ����� ���� ����� ����� ������
8QLYHUVLW\�RI�1RWUH�'DPH��*RUGRQ������ 63)�&RQY �������� ���������� ������ ������� ������ �������� � ����3KLODGHOSKLD�+DUG\�HW�DO������� &RQY ���� �� ���� ���� ���� � ����
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