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Supplementary Table S1.�&ODVVLÀFDWLRQ�UHVXOWV�IRU�ELRORJLFDO�SURFHVV�E\�*2�DQDO\VLV�

7HUP� &RXQW� p�YDOXH

LPPXQH�UHVSRQVH� ��� ����(���
LQÁDPPDWRU\�UHVSRQVH� ��� ����(���
FHOOXODU�UHVSRQVH�WR�OLSRSRO\VDFFKDULGH� ��� ����(���
UHVSRQVH�WR�GUXJ� ��� ����(���
SODWHOHW�GHJUDQXODWLRQ� ��� ����(���
SRVLWLYH�UHJXODWLRQ�RI�7�FHOO�SUROLIHUDWLRQ� �� ����(���
IROLF�DFLG�PHWDEROLF�SURFHVV� �� ����(���
F\WRNLQH�PHGLDWHG�VLJQDOOLQJ�SDWKZD\� ��� ����(���
DFXWH�SKDVH�UHVSRQVH� �� ����(���
UHVSRQVH�WR�HVWURJHQ� �� ����(���
SRVLWLYH�UHJXODWLRQ�RI�RVWHRFODVW�GLIIHUHQWLDWLRQ� �� ����(���
SRVLWLYH�UHJXODWLRQ�RI�JHQH�H[SUHVVLRQ� ��� ����(���
WXPRU�QHFURVLV�IDFWRU�PHGLDWHG�VLJQDOOLQJ�SDWKZD\� �� ����(���
OHXNRF\WH�PLJUDWLRQ� �� ����(���
SRVLWLYH�UHJXODWLRQ�RI�-$.�67$7�FDVFDGH� �� ����(���
SRVLWLYH�UHJXODWLRQ�RI�QLWULF�R[LGH�ELRV\QWKHWLF�SURFHVV� �� ����(���
SRVLWLYH�UHJXODWLRQ�RI�FHOO�SUROLIHUDWLRQ� ��� ����(���
DSRSWRWLF�SURFHVV� ��� ����(���
OHXNRF\WH�FHOO�FHOO�DGKHVLRQ� �� ����(���
UHVSRQVH�WR�HWKDQRO� �� ����(���
VLJQDO�WUDQVGXFWLRQ� ��� ����(���
QHJDWLYH�UHJXODWLRQ�RI�LQÁDPPDWRU\�UHVSRQVH� �� ����(���
FHOO�VXUIDFH�UHFHSWRU�VLJQDOOLQJ�SDWKZD\� ��� ����(���
FHOOXODU�SURWHLQ�PHWDEROLF�SURFHVV� �� ����(���
KXPRUDO�LPPXQH�UHVSRQVH� �� ����(���
JOXFRVH�WUDQVSRUW� �� ����(���
SRVLWLYH�UHJXODWLRQ�RI�WUDQVFULSWLRQ�IURP�51$�SRO\PHUDVH�,,�SURPRWHU� ��� ����(���
QHJDWLYH�UHJXODWLRQ�RI�H[WULQVLF�DSRSWRWLF�VLJQDOOLQJ�SDWKZD\�LQ�DEVHQFH�RI�OLJDQG� �� ����(����
SRVLWLYH�UHJXODWLRQ�RI�W\URVLQH�SKRVSKRU\ODWLRQ�RI�6WDW��SURWHLQ� �� ����(���
UHVSRQVH�WR�JOXFRFRUWLFRLG� �� ����(���
SRVLWLYH�UHJXODWLRQ�RI�SKRVSKDWLG\OLQRVLWRO���NLQDVH�VLJQDOOLQJ� �� ����(���
QHJDWLYH�UHJXODWLRQ�RI�DSRSWRWLF�SURFHVV� ��� ����(���
SRVLWLYH�UHJXODWLRQ�RI�%�FHOO�SUROLIHUDWLRQ� �� ����(���
JOXFRVH�PHWDEROLF�SURFHVV� �� ����(���
UHJXODWLRQ�RI�LPPXQH�UHVSRQVH� �� ����(���
SRVLWLYH�UHJXODWLRQ�RI�'1$�UHSOLFDWLRQ� �� ����(���
LQWHUIHURQ�JDPPD�PHGLDWHG�VLJQDOOLQJ�SDWKZD\� �� ����(���
SRVLWLYH�UHJXODWLRQ�RI�VHTXHQFH�VSHFLÀF�'1$�ELQGLQJ�WUDQVFULSWLRQ�IDFWRU�DFWLYLW\� �� ����(���
EORRG�FRDJXODWLRQ� �� ����(���
QHJDWLYH�UHJXODWLRQ�RI�FDWDO\WLF�DFWLYLW\� �� ����(���
SKDJRF\WRVLV� �� ����(���
SRVLWLYH�UHJXODWLRQ�RI�SHSWLG\O�W\URVLQH�SKRVSKRU\ODWLRQ� �� ����(���
QHJDWLYH�UHJXODWLRQ�RI�HQGRSHSWLGDVH�DFWLYLW\� �� ����(���
DJLQJ� �� ����(���
SRVLWLYH�UHJXODWLRQ�RI�ÀEUREODVW�SUROLIHUDWLRQ� �� ����(���
0$3.�FDVFDGH� ��� ����(���
FHOOXODU�GHIHQVH�UHVSRQVH� �� ����(���
LQWHJULQ�PHGLDWHG�VLJQDOOLQJ�SDWKZD\� �� ����(���
QHXWURSKLO�FKHPRWD[LV� �� ����(���
DGDSWLYH�LPPXQH�UHVSRQVH� �� ����(���
H[WUDFHOOXODU�PDWUL[�RUJDQLVDWLRQ� �� ����(���
FHOOXODU�UHVSRQVH�WR�PHFKDQLFDO�VWLPXOXV� �� ����(���
FLUFDGLDQ�UK\WKP� �� ����(���
FHOOXODU�UHVSRQVH�WR�'1$�GDPDJH�VWLPXOXV� �� ����(���
QHJDWLYH�UHJXODWLRQ�RI�WUDQVFULSWLRQ�IURP�51$�SRO\PHUDVH�,,�SURPRWHU� ��� ����(���
FHOOXODU�UHVSRQVH�WR�LQVXOLQ�VWLPXOXV� �� ����(���
UHVSRQVH�WR�OLSRSRO\VDFFKDULGH� �� ����(���
GHIHQVH�UHVSRQVH�WR�YLUXV� �� ����(���
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7HUP� &RXQW� p�YDOXH

YLUDO�HQWU\�LQWR�KRVW�FHOO� �� ����(���
ZRXQG�KHDOLQJ� �� ����(���
QHJDWLYH�UHJXODWLRQ�RI�WUDQVFULSWLRQ��'1$�WHPSODWHG� ��� ����(���
SRVLWLYH�UHJXODWLRQ�RI�SURWHLQ�NLQDVH�%�VLJQDOOLQJ� �� ����(���
GHIHQVH�UHVSRQVH�WR�*UDP�SRVLWLYH�EDFWHULXP� �� ����(���
UHVSRQVH�WR�HVWUDGLRO� �� ����(���
UHJXODWLRQ�RI�FHOO�SUROLIHUDWLRQ� �� ����(���
WUDQVIRUPLQJ�JURZWK�IDFWRU�EHWD�UHFHSWRU�VLJQDOOLQJ�SDWKZD\� �� ����(���
FHOO�F\FOH�DUUHVW� �� ����(���
YLUDO�SURFHVV� �� ����(���
GHIHQVH�UHVSRQVH�WR�EDFWHULXP� �� ����(���
*��6�WUDQVLWLRQ�RI�PLWRWLF�FHOO�F\FOH� �� ����(���
DFWLYDWLRQ�RI�0$3.�DFWLYLW\� �� ����(���
FHOO�F\FOH� �� ����(���
QHJDWLYH�UHJXODWLRQ�RI�FHOO�SUROLIHUDWLRQ� ��� ����(���
SRVLWLYH�UHJXODWLRQ�RI�DQJLRJHQHVLV� �� ����(���
FHOO�DGKHVLRQ� ��� ����(���
DQJLRJHQHVLV� �� ����(���
UHVSRQVH�WR�K\SR[LD� �� ����(���
SRVLWLYH�UHJXODWLRQ�RI�SURWHLQ�SKRVSKRU\ODWLRQ� �� ����(���
UHFHSWRU�PHGLDWHG�HQGRF\WRVLV� �� ����(���
FHOO�SUROLIHUDWLRQ� �� ����(���
LQQDWH�LPPXQH�UHVSRQVH� ��� ����(���
SRVLWLYH�UHJXODWLRQ�RI�1)�NDSSD�%�WUDQVFULSWLRQ�IDFWRU�DFWLYLW\� �� ����(���
QHJDWLYH�UHJXODWLRQ�RI�JHQH�H[SUHVVLRQ� �� ����(���
FHOO�FHOO�VLJQDOOLQJ� �� ����(���
WUDQVFULSWLRQ�IURP�51$�SRO\PHUDVH�,,�SURPRWHU� ��� ����(���
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Supplementary Table S3.�&ODVVLÀFDWLRQ�UHVXOWV�IRU�PROHFXODU�IXQFWLRQ�E\�*2�DQDO\VLV�

7HUP� &RXQW� p�YDOXH

F\WRNLQH�DFWLYLW\� ��� ����(���
SURWHDVH�ELQGLQJ� ��� ����(���
HQ]\PH�ELQGLQJ� ��� ����(���
JO\FRSURWHLQ�ELQGLQJ� �� ����(���
SURWHLQ�ELQGLQJ� ���� ����(���
JURZWK�IDFWRU�DFWLYLW\� �� ����(���
LGHQWLFDO�SURWHLQ�ELQGLQJ� ��� ����(���
SURWHLQ�SKRVSKDWDVH�ELQGLQJ� �� ����(���
YLUXV�UHFHSWRU�DFWLYLW\� �� ����(���
5DV�JXDQ\O�QXFOHRWLGH�H[FKDQJH�IDFWRU�DFWLYLW\� �� ����(���
WUDQVPHPEUDQH�VLJQDOOLQJ�UHFHSWRU�DFWLYLW\� �� ����(���
UHFHSWRU�DFWLYLW\� �� ����(���
WUDQVFULSWLRQ�IDFWRU�ELQGLQJ� �� ����(���
SURWHLQ�W\URVLQH�NLQDVH�DFWLYLW\� �� ����(���
WUDQVFULSWLRQDO�DFWLYDWRU�DFWLYLW\��51$�SRO\PHUDVH�,,�FRUH�SURPRWHU�SUR[LPDO�� �� ����(���
���UHJLRQ�VHTXHQFH�VSHFLÀF�ELQGLQJ�
51$�SRO\PHUDVH�,,�FRUH�SURPRWHU�SUR[LPDO�UHJLRQ�VHTXHQFH�VSHFLÀF�'1$�ELQGLQJ� ��� ����(���
VHULQH�W\SH�HQGRSHSWLGDVH�LQKLELWRU�DFWLYLW\� �� ����(���
FDUERK\GUDWH�ELQGLQJ� �� ����(���
KLVWRQH�GHDFHW\ODVH�ELQGLQJ� �� ����(���
SURWHLQ�FRPSOH[�ELQGLQJ� �� ����(���
UHFHSWRU�ELQGLQJ� �� ����(���
NLQDVH�DFWLYLW\� �� ����(���
K\GURODVH�DFWLYLW\� �� ����(���
SURWHLQ�KRPRGLPHULVDWLRQ�DFWLYLW\� ��� ����(���

Supplementary Table S2.�&ODVVLÀFDWLRQ�UHVXOWV�IRU�FHOOXODU�FRPSRQHQW�E\�*2�DQDO\VLV�

7HUP� &RXQW� p�YDOXH

H[WUDFHOOXODU�VSDFH� ��� ����(���
H[WHUQDO�VLGH�RI�SODVPD�PHPEUDQH� ��� ����(���
H[WUDFHOOXODU�UHJLRQ� ��� ����(���
H[WUDFHOOXODU�H[RVRPH� ��� ����(���
SODVPD�PHPEUDQH� ��� ����(���
LQWHJUDO�FRPSRQHQW�RI�SODVPD�PHPEUDQH� ��� ����(���
FHOO�VXUIDFH� ��� ����(���
SODWHOHW�DOSKD�JUDQXOH�OXPHQ� �� ����(���
PHPEUDQH� ��� ����(���
F\WRVRO� ��� ����(���
FROODJHQ�WULPHU� �� ����(���
FDYHROD� �� ����(���
EORRG�PLFURSDUWLFOH� �� ����(���
SURWHLQDFHRXV�H[WUDFHOOXODU�PDWUL[� �� ����(���
UHFHSWRU�FRPSOH[� �� ����(���
EDVRODWHUDO�SODVPD�PHPEUDQH� �� ����(���
IRFDO�DGKHVLRQ� ��� ����(���
LQWHUPHGLDWH�ÀODPHQW� �� ����(���
SHULQXFOHDU�UHJLRQ�RI�F\WRSODVP� ��� ����(���
SURWHLQ�FRPSOH[� �� ����(���
F\WRSODVP� ��� ����(���
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Supplementary Table S4.�*HQH�SDWKZD\�HQULFKPHQW�DQDO\VLV�

7HUP� &RXQW� p�YDOXH

&\WRNLQH�F\WRNLQH�UHFHSWRU�LQWHUDFWLRQ� ��� ����(���
-DN�67$7�VLJQDOOLQJ�SDWKZD\� ��� ����(���
2VWHRFODVW�GLIIHUHQWLDWLRQ� ��� ����(���
+DHPDWRSRLHWLF�FHOO�OLQHDJH� ��� ����(���
3HUWXVVLV� ��� ����(���
7XEHUFXORVLV� ��� ����(���
/HLVKPDQLDVLV� ��� ����(���
5KHXPDWRLG�DUWKULWLV� ��� ����(���
,QÁXHQ]D�$� ��� ����(���
0HDVOHV� ��� ����(���
,QÁDPPDWRU\�ERZHO�GLVHDVH��,%'�� ��� ����(���
0DODULD� �� ����(���
71)�VLJQDOOLQJ�SDWKZD\� ��� ����(���
1RQ�DOFRKROLF�IDWW\�OLYHU�GLVHDVH��1$)/'�� ��� ����(���
&KDJDV�GLVHDVH��$PHULFDQ�WU\SDQRVRPLDVLV�� ��� ����(���
7ROO�OLNH�UHFHSWRU�VLJQDOOLQJ�SDWKZD\� ��� ����(���
7UDQVFULSWLRQDO�PLVUHJXODWLRQ�LQ�FDQFHU� ��� ����(���
6DOPRQHOOD�LQIHFWLRQ� �� ����(���
$PRHELDVLV� ��� ����(���
+HSDWLWLV�&� ��� ����(���
3URODFWLQ�VLJQDOOLQJ�SDWKZD\� �� ����(���
2QH�FDUERQ�SRRO�E\�IRODWH� �� ����(���
+HSDWLWLV�%� ��� ����(���
(SVWHLQ�%DUU�YLUXV�LQIHFWLRQ� ��� ����(���
7�FHOO�UHFHSWRU�VLJQDOOLQJ�SDWKZD\� �� ����(���
+HUSHV�VLPSOH[�LQIHFWLRQ� ��� ����(���
&RORUHFWDO�FDQFHU� �� ����(���
7R[RSODVPRVLV� �� ����(���
3,�.�$NW�VLJQDOOLQJ�SDWKZD\� ��� ����(���
3URVWDWH�FDQFHU� �� ����(���
+7/9�,�LQIHFWLRQ� ��� ����(���
)F�HSVLORQ�5,�VLJQDOOLQJ�SDWKZD\� �� ����(���
$GLSRF\WRNLQH�VLJQDOOLQJ�SDWKZD\� �� ����(���
1DWXUDO�NLOOHU�FHOO�PHGLDWHG�F\WRWR[LFLW\� �� ����(���
3KDJRVRPH� ��� ����(���
$IULFDQ�WU\SDQRVRPLDVLV� �� ����(���
6WDSK\ORFRFFXV�DXUHXV�LQIHFWLRQ� �� ����(���
1)�NDSSD�%�VLJQDOOLQJ�SDWKZD\� �� ����(���
&HOO�DGKHVLRQ�PROHFXOHV��&$0V�� �� ����(���
%ODGGHU�FDQFHU� �� ����(���
7\SH�,�GLDEHWHV�PHOOLWXV� �� ����(���
3DQFUHDWLF�FDQFHU� �� ����(���
6SKLQJROLSLG�VLJQDOOLQJ�SDWKZD\� �� ����(���
5,*�,�OLNH�UHFHSWRU�VLJQDOOLQJ�SDWKZD\� �� ����(���
0$3.�VLJQDOOLQJ�SDWKZD\� ��� ����(���
(QGRPHWULDO�FDQFHU� �� ����(���
/HJLRQHOORVLV� �� ����(���
12'�OLNH�UHFHSWRU�VLJQDOOLQJ�SDWKZD\� �� ����(���
(UE%�VLJQDOOLQJ�SDWKZD\� �� ����(���
3DWKZD\V�LQ�FDQFHU� ��� ����(���
1HXURWURSKLQ�VLJQDOOLQJ�SDWKZD\� �� ����(���
6KLJHOORVLV� �� ����(���
*OLRPD� �� ����(���
+,)���VLJQDOOLQJ�SDWKZD\� �� ����(���
%LOH�VHFUHWLRQ� �� ����(���
3URWHRJO\FDQV�LQ�FDQFHU� �� ����(���
0HODQRPD� �� ����(���
)R[2�VLJQDOOLQJ�SDWKZD\� �� ����(���
&KURQLF�P\HORLG�OHXNDHPLD� �� ����(���
5DS��VLJQDOOLQJ�SDWKZD\� �� ����(���


