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SK\VLFDO�FRPSRQHQW�RI�+54/�LQ�FURVV�VHFWLRQDO�DQDO\VHV��+RZHYHU��LQ�ORQJLWXGLQDO�DQDO\VHV��WKLV�LQFUHDVH�ZDV�UHODWHG
WR�PHQWDO�FRPSRQHQWV�>��@��6WXGLHV�DOVR�UHYHDOHG�WKDW�SK\VLFDO�DFWLYLW\�DIIHFWV�+54/�PRUH�GLUHFWO\�WKURXJK�LWV�LPSDFW
RQ�SV\FKRORJLFDO�ZHOO�EHLQJ�RU�HPRWLRQDO�IXQFWLRQ�>��@�

'HVSLWH�NQRZLQJ�WKH�KDUPIXO�FRQVHTXHQFHV�WKDW�ORZ�SK\VLFDO�DFWLYLW\�OHYHOV�PD\�KDYH�RQ�KHDOWK��WKHUH�KDV�EHHQ�D
WHQGHQF\ �WR �GHFUHDVLQJ �OHYHOV �LQ �UHFHQW �\HDUV� �7KLV �SKHQRPHQRQ �KDV �EHHQ �DQ �LPSRUWDQW �ILHOG �RI �LQYHVWLJDWLRQ�
XQGHUVFRULQJ�WKH�SK\VLFDO�DFWLYLW\�OHYHOV�RI�\RXQJ�XQGHUJUDGXDWH�VWXGHQWV�>��@��VLQFH�HQUROOLQJ�LQWR�XQLYHUVLW\�OHDGV�WR
QHZ �VRFLDO �UHODWLRQVKLSV� �ZKLFK� �DGGHG �WR �DFDGHPLF �FRPPLWPHQWV �>��@� �UHVXOWV �LQ �QHZ �EHKDYLRUV� �PDNLQJ �WKHP
YXOQHUDEOH�WR�FLUFXPVWDQFHV�WKDW�SRVH�D�ULVN�WR�KHDOWK�>������@��7KXV��LW�LV�LPSRUWDQW�WR�LQYHVWLJDWH�WKHVH�SDUDPHWHUV�DQG
WKHLU�DVVRFLDWLRQV�LQ�WKLV�SRSXODWLRQ��LQ�RUGHU�WR�JXLGH�WKH�SODQQLQJ�RI�DFWLRQV�DQG�KHDOWK�SURPRWLRQ�SROLFLHV��DLPHG�DW
DFTXLULQJ�DQG�PDLQWDLQLQJ�KHDOWK\�EHKDYLRUV�>������@�

7KXV��GXH�WR�WKH�VFDUFLW\�RI�FRQVLVWHQW�GDWD�UHJDUGLQJ�WKH�DVVRFLDWLRQ�EHWZHHQ�3$/��PHQWDO�KHDOWK�DQG�+54/�LQ
%UD]LO��HVSHFLDOO\�VWXGLHV�ZLWK�XQLYHUVLW\�VWXGHQWV��WKH�SUHVHQW�VWXG\�DLPHG�WR�LGHQWLI\�WKH�UHODWLRQ�EHWZHHQ�3$/�DQG
DQ[LHW\��PRRG�VWDWH�DQG�TXDOLW\�RI�OLIH�RI�XQLYHUVLW\�VWXGHQWV��VLQFH�WKH\�DUH�IXWXUH�H[DPSOHV�DQG�GLVVHPLQDWRUV�RI�WKLV
LQIRUPDWLRQ�WR�VRFLHW\�
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0(7+2'6

6DPSOH

7KLV�LV�D�FURVV�VHFWLRQDO�VWXG\�ZLWK�D�FRQYHQLHQFH�VDPSOH�FRPSRVHG�RI�����SK\VLFDO�HGXFDWLRQ�VWXGHQWV�����ER\V
DQG����JLUOV��IURP�9HLJD�GH�$OPHLJD�8QLYHUVLW\�LQ�5LR�GH�-DQHLUR�VWDWH��89$�5-���([FOXGHG�IURP�WKH�VDPSOH�ZHUH
XQGHUJUDGXDWHV �ZKR� �ZHUH �DEVHQW �IURP �WKH �FODVV �RQ �GDWD �FROOHFWLRQ �GD\V� �GLG �QRW �FRPSOHWH �DOO �WKH �DQWKURSRPHWULF
DVVHVVPHQW �WHVWV� �UHIXVHG �WR �SDUWLFLSDWH� �GLG �QRW �FRUUHFWO\ �ILOO �RXW �WKH �TXHVWLRQQDLUHV� �,QGLYLGXDOV �ZHUH �LQVWUXFWHG
UHJDUGLQJ�WKH�VWXG\�SURFHGXUHV�DQG�JDYH�WKHLU�LQIRUPHG�FRQVHQW�LQ�DFFRUGDQFH�WR�WKH��������5HVROXWLRQ�RI�WKH�1DWLRQDO
+HDOWK�&RXQFLO �DQG�WKH�'HFODUDWLRQ�RI�+HOVLQNL�>������@� �7KH�SURMHFW�ZDV�DSSURYHG�E\�WKH�+XPDQ�5HVHDUFK�(WKLFV
&RPPLWWHH�RI�WKH�8QLYHUVLGDGH�9HLJD�GH�$OPHLGD��89$���5-���QR��&$((�����������������������>��@�

'DWD�&ROOHFWLRQ�3URFHGXUHV

7KH�UHVHDUFKHUV�KHOG�D�PHHWLQJ�ZLWK�SRVVLEOH�YROXQWHHUV�DW�WKH�LQVWLWXWLRQ��7KH\�ZHUH�H[SODLQHG�WKH�JRDOV�DQG�HWKLFDO
SURFHGXUHV �DQG �JDYH �WKHLU �LQIRUPHG �FRQVHQW� �'DWD �FROOHFWLRQ �ZDV �SHUIRUPHG �E\ �WUDLQHG �HYDOXDWRUV �DW �WZR �GLIIHUHQW
PRPHQWV�>��@��2Q�WKH�ILUVW�GD\�WKH�LQGLYLGXDOV�UHVSRQGHG�WR�WKH�LQVWUXPHQWV��67$,��3206��6)����DQG�%$(&.(��DQG
RQ�WKH�VHFRQG�GD\�DQWKURSRPHWULF�YDULDEOHV�ZHUH�FROOHFWHG��:HLJKW�DQG�+HLJKW�� �$OO �LQGLYLGXDOV�UHFHLYHG�WKH�VDPH
YHUEDO �LQVWUXFWLRQV �DQG �DQ\ �GRXEWV �ZHUH �FODULILHG �EHIRUH �WKH �TXHVWLRQQDLUHV �ZHUH �ILOOHG �RXW� �7KH �LQVWUXPHQWV �DOVR
FRQWDLQHG �ZULWWHQ �LQVWUXFWLRQV �RQ �KRZ �WR �FRPSOHWH �WKHP� �'XULQJ �WKH �DSSOLFDWLRQ �RI �WKH �LQVWUXPHQWV� �WKHUH �ZDV �QR
FRPPXQLFDWLRQ�EHWZHHQ�LQGLYLGXDOV�DQG�WKHUH�ZDV�QR�WLPH�OLPLW�LPSRVHG�>��@�

$QWKURSRPHWULF�9DULDEOHV

7KH�IROORZLQJ�DQWKURSRPHWULF�YDULDEOHV�ZHUH�FROOHFWHG��KHLJKW��FP��XVLQJ�D�VWDGLRPHWHU�DFFXUDWH�WR�����FP��6DQQ\m
(6�������%UD]LO��DQG�ZHLJKW�XVLQJ�D�GLJLWDO�VFDOH�DFFXUDWH�WR������.J��)LOL]RODm�3/������%UD]LO���%RG\�PDVV�LQGH[
�%0,��ZDV�FRPSXWHG�XVLQJ�KHLJKW�DQG�ZHLJKW�PHDVXUHV��ZHLJKW�KHLJKW���>������@��$OO�DQWKURSRPHWULF�PHDVXUHPHQWV
ZHUH �PDGH �LQ �DFFRUGDQFH �ZLWK �WKH �UHFRPPHQGDWLRQV �RI �WKH �,QWHUQDWLRQDO �6RFLHW\ �IRU �WKH �$GYDQFHPHQW �RI
.LQDQWKURSRPHWU\ �>��@�

3K\VLFDO�$FWLYLW\�/HYHO

3$/�ZDV�DVVHVVHG�XVLQJ�WKH�LQVWUXPHQW�SURSRVHG�E\�%DHFNH�HW�DO��>��@��ZKLFK�FRQVLVWV�RI����TXHVWLRQV�LQYROYLQJ
WKUHH�KDELWXDO�SK\VLFDO�DFWLYLW\�VFRUHV�UHODWHG�WR�WKH�SUHYLRXV����PRQWKV������GDLO\�SK\VLFDO�DFWLYLWLHV�FDUULHG�RXW�LQ�WKH
XQLYHUVLW\�DQG�RU�DW�ZRUN��RFFXSDWLRQDO�SK\VLFDO�DFWLYLW\���23$���FRQVLVWLQJ�RI�HLJKW�TXHVWLRQV������VSRUWV�DFWLYLWLHV�
SK\VLFDO�H[HUFLVH�SURJUDPV�DQG�DFWLYH�OHLVXUH��OHLVXUH�WLPH�SK\VLFDO�DFWLYLW\���/73$���FRPSRVHG�RI�IRXU�TXHVWLRQV��DQG
����IUHH�WLPH�DQG�PRELOLW\�DFWLYLWLHV��H[FOXGLQJ�SK\VLFDO�H[HUFLVHV��OHLVXUH�DQG�ORFRPRWLRQ�DFWLYLWLHV���//$���FRQVLVWLQJ
RI �IRXU �TXHVWLRQV� �7KH �RSWLRQV �DUH �JUDGHG �RQ �D ���SRLQW �/LNHUW �VFDOH� �H[FHSW �IRU �SURIHVVLRQDO �RFFXSDWLRQ �DQG �VSRUW
PRGDOLW\�>��@��7KH�$LQVZRUWK�&RPSHQGLXP�RI�3K\VLFDO�$FWLYLWLHV�>��@�ZDV�XVHG�WR�FDOFXODWH�WKHVH�H[FHSWLRQV�LQ�RUGHU
WR�GHWHUPLQH�WKH�PHWDEROLF�HTXLYDOHQW��0(7��RI�WKH�VSRUW�RU�SURIHVVLRQ�LQ�TXHVWLRQ��7KH�WRWDO�VFRUH�IRU�KDELWXDO�SK\VLFDO
DFWLYLW\�DQG��FRQVHTXHQWO\��WKH�3$/�RI�WKH�VXEMHFWV�DVVHVVHG��LV�REWDLQHG�E\�DGGLQJ�23$���/73$���//$�VFRUHV�

0RRG�6WDWH

0RRG�VWDWH�ZDV�DVVHVVHG�XVLQJ�WKH�3URILOH�RI�0RRG�6WDWHV�6FDOH�>��@��7KH����LWHPV�RQ�WKH�VKRUW�IRUP�DUH�GLYLGHG
LQWR�VL[�VXEVFDOHV��WHQVLRQ��7�� �GHSUHVVLRQ��'���KRVWLOLW\��+���YLJRU��9���IDWLJXH��)��DQG�PHQWDO�FRQIXVLRQ��&���(DFK
VXEVFDOH�FRQWDLQV�IRXU�LWHPV�UDWHG�XVLQJ�D�/LNHUW�W\SH�VFDOH��QRW�DW�DOO������D�OLWWOH������PRGHUDWHO\������TXLWH�D�ORW�����
H[WUHPHO\�������ZLWK�VXE�VFRUHV�UDQJLQJ�IURP���WR�����6XEVFDOHV�7��'��+��)�DQG�&�DUH�FRQVLGHUHG�QHJDWLYH�IDFWRUV�RI
PRRG��DQG�9�D�SRVLWLYH�IDFWRU��7RWDO�PRRG�GLVWXUEDQFH��70'��LV�FDOFXODWHG�E\�WKH�VXP�RI�QHJDWLYH�IDFWRUV��VXEWUDFWLQJ
WKH�SRVLWLYH�IDFWRU�VFRUH��7KH�QXPEHU�����ZDV�DGGHG�WR�WKH�ILQDO�70'�VFRUH�WR�DYRLG�QHJDWLYH�UHVXOWV�>��@�

6WDWH�7UDLW�$Q[LHW\

$Q[LHW\�ZDV�PHDVXUHG�E\�WKH�VHOI�UDWHG�67$,�VFDOHV��6WDWH�DQG�7UDLW�$Q[LHW\�,QYHQWRU\���7KH�VWDWH�VFDOH��67$,�p�6�
UHTXLUHV�LQGLYLGXDOV�WR�H[SUHVV�KRZ�WKH\�IHHO�qDW�WKH�PRPHQWr�LQ�UHODWLRQ�WR�WKH����LWHPV�FRQWDLQHG�RQ�D���SRLQW�/LNHUW
VFDOH��QRW�DW�DOO������VRPHZKDW������PRGHUDWHO\�VR������YHU\�PXFK�VR�������7KH�WUDLW�VFDOH��67$,�p�7��DOVR�KDV����LWHPV�
EXW�LQGLYLGXDOV�DUH�LQVWUXFWHG�WR�UHVSRQG�KRZ�WKH\�qJHQHUDOO\�IHHOr�RQ�D�GLIIHUHQW���SRLQW�/LNHUW�VFDOH��DOPRVW�QHYHU�����
VRPHWLPHV������RIWHQ������DOPRVW�DOZD\V�������7KH�WRWDO�VFRUH�RI�HDFK�VFDOH�FDQ�YDU\�IURP����WR����SRLQWV��ZLWK�VFRUHV



����&OLQLFDO�3UDFWLFH�	�(SLGHPLRORJ\�LQ�0HQWDO�+HDOWK��������9ROXPH��� /HJH\�HW�DO�

EHORZ����LQGLFDWLQJ�D�ORZ�GHJUHH�RI�DQ[LHW\��������D�PHGLXP�OHYHO�DQG����RU�PRUH�D�KLJK�GHJUHH�>����������@�

+HDOWK�5HODWHG�4XDOLW\�RI�/LIH

7KH�6)����TXHVWLRQQDLUH��0HGLFDO�2XWFRPHV�6WXG\����p�,WHP�6KRUW�)RUP�+HDOWK�6XUYH\��ZDV�XVHG�WR�DVVHVV�TXDOLW\
RI�OLIH��7KLV�LQVWUXPHQW�FRQWDLQV����LWHPV�����RI�ZKLFK�HQFRPSDVV�HLJKW�GRPDLQV��JURXSHG�LQWR�WZR�ODUJH�FRPSRQHQWV�
SK\VLFDO��GRPDLQV��IXQFWLRQDO�FDSDFLW\��SK\VLFDO�DVSHFWV��SDLQ�DQG�RYHUDOO�KHDOWK�VWDWXV��DQG�PHQWDO��GRPDLQV��PHQWDO
KHDOWK��YLWDOLW\��VRFLDO�DVSHFWV�DQG�HPRWLRQDO�DVSHFWV���$�ODVW�LWHP�DVVHVVHV�FKDQJH�LQ�KHDOWK�RYHU�WLPH��(DFK�RI�WKHVH
GRPDLQV�UHFHLYHG�VFRUHV�EHWZHHQ���DQG������ZKHUH�]HUR�FRUUHVSRQGV�WR�WKH�ORZHVW�VFRUH�DQG�����WR�WKH�KLJKHVW��7RWDO
+54/�ZDV�REWDLQHG�IURP�WKH�ZHLJKWHG�PHDQ�RI�WKH�VFRUHV�RI�HLJKW�GRPDLQV�>����������@�

6WDWLVWLFDO�$QDO\VLV

7KH�GDWD�ZHUH�DQDO\]HG�XVLQJ�WKH�6366������VWDWLVWLFDO�SDFNDJH��7KH�VDPSOH�ZDV�FKDUDFWHUL]HG�XVLQJ�GHVFULSWLYH
VWDWLVWLFV��QDPHO\�FHQWUDO�WHQGHQF\��PHDQ��DQG�GLVSHUVLRQ��VWDQGDUG�GHYLDWLRQ��PHDVXUHV��7KH�6KDSLUR�:LON�DQG�/HYHQH
WHVWV�ZHUH�XVHG�WR�YHULI\�VDPSOH�QRUPDOLW\�DQG�KRPRJHQHLW\�RI�YDULDQFHV��UHVSHFWLYHO\�>��@��3HDUVRQsV�FRUUHODWLRQ�ZDV
DSSOLHG�WR�GHWHUPLQH�WKH�DVVRFLDWLRQ�EHWZHHQ�3$/�DQG�WKH�SDUDPHWHUV�RI�PHQWDO�KHDOWK�DQG�TXDOLW\�RI�OLIH��$�S�YDOXH��
�����ZDV�FRQVLGHUHG�VLJQLILFDQW�

5(68/76

$�WRWDO�RI�����XQGHUJUDGXDWH�SK\VLFDO�HGXFDWLRQ�VWXGHQWV��DJHG������o�����\HDUV��SDUWLFLSDWHG�LQ�WKH�VWXG\��0HDQ
ERG\�ZHLJKW��KHLJKW�DQG�%0,�ZHUH������o������NJ��������o�����FP�DQG������o�����NJ�P���UHVSHFWLYHO\�>��@�

7DEOH ���� �VKRZV �WKH �FRUUHODWLRQ �EHWZHHQ �3$/ �DQG �WKH �YDULDEOHV �+54/� �DQ[LHW\ �DQG �PRRG �VWDWH� �7KHUH �ZDV �D
VLJQLILFDQW�FRUUHODWLRQ�EHWZHHQ�VWDWH�DQ[LHW\�DQG�WKH�/73$�GRPDLQ�DQG�WRWDO�3$/�VFRUH��7KHUH�ZHUH�QR�DVVRFLDWLRQV
EHWZHHQ�3$/�DQG�WUDLW�DQ[LHW\�

7DEOH��� �$QDO\VLV �RI �WKH�UHODWLRQ�EHWZHHQ�SK\VLFDO �DFWLYLW\ �OHYHO� �DQ[LHW\� �PRRG�VWDWH �DQG�KHDOWK�UHODWHG�TXDOLW\ �RI �OLIH �LQ
XQGHUJUDGXDWH�SK\VLFDO�HGXFDWLRQ�VWXGHQWV��&DER�)ULR��5-��

9DULDEOHV
23$ /73$ //$ 3$/

U S U S U S U S
67$, 6WDWH ����� ����� ����� ����� ����� ����� ����� �����

7UDLW ����� ����� ������ ����� ����� ����� ����� �����
3206 $QJHU ������ ����� ������ ����� ����� ����� ������ �����

'HSUHVVLRQ ������ ����� ������ ����� ����� ����� ������ �����
+RVWLOLW\ ����� ����� ������ ����� ����� ����� ������ �����
9LJRU ������ ����� ����� ����� ����� ����� ����� �����
)DWLJXH ����� ����� ������ ����� ������ ����� ������ �����

&RQIXVLRQ ����� ����� ����� ����� ����� ����� ����� �����
70' ����� ����� ������ ����� ����� ����� ������ �����

+54/ 7RWDO ����� ����� ����� ����� ����� ����� ����� �����
3K\VLFDO�&DSDFLW\ ����� ����� ����� ����� ����� ����� ����� �����
3K\VLFDO�$VSHFWV ����� ����� ����� ����� ������ ����� ����� �����

3DLQ ����� ����� ����� ����� ����� ����� ����� �����
2YHUDOO�+HDOWK ������ ����� ����� ����� ����� ����� ����� �����

9LWDOLW\ ������ ����� ����� ����� ����� ����� ����� �����
6RFLDO�$VSHFW ����� ����� ����� ����� ����� ����� ����� �����

(PRWLRQDO�$VSHFW ����� ����� ����� ����� ����� ����� ����� �����
0HQWDO�+HDOWK ������ ����� ����� ����� ����� ����� ����� �����

0&6 ������ ����� ����� ����� ����� ����� ����� �����
3&6 ����� ����� ����� ����� ����� ����� ����� �����

23$��2FFXSDWLRQDO�3K\VLFDO�$FWLYLWLHV��/73$��/HLVXUH�WLPH�3K\VLFDO�$FWLYLW\��//$��/HLVXUH�DQG�/RFRPRWLRQ�$FWLYLWLHV��3$/��3K\VLFDO�$FWLYLW\
/HYHO��6�67$,��6WDWH�$Q[LHW\��7�67$,��7UDLW�$Q[LHW\��3206��3URILOH�RI�0RRG�6WDWHV�6FDOH��70'��WRWDO�PRRG�GLVWXUEDQFH��+54/��+HDOWK�UHODWHG
4XDOLW\�RI�/LIH��0&6��0HQWDO�&RPSRQHQW�6XPPDU\��3&6��3K\VLFDO�&RPSRQHQW�6XPPDU\��S��������
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:LWK �UHVSHFW �WR �06� �QHJDWLYH �FRUUHODWLRQV �ZHUH �IRXQG �EHWZHHQ �/73$�DQG �WKH �SDUDPHWHUV �KRVWLOLW\� �IDWLJXH �DQG
70'��%\�FRQWUDVW��WKHUH�ZHUH�SRVLWLYH�FRUUHODWLRQV�EHWZHHQ�WKH�YLJRU�VXEVFDOH�DQG�ERWK�/73$�DQG�WRWDO�3$/�

+54/�VKRZHG�SRVLWLYH�FRUUHODWLRQ�FRHIILFLHQWV�EHWZHHQ�/73$�DQG�SK\VLFDO�FDSDFLW\��SDLQ��RYHUDOO�KHDOWK��YLWDOLW\�
VRFLDO �DVSHFW� �HPRWLRQDO �DVSHFW� �PHQWDO �KHDOWK� �3&6� �0&6 �DQG �WRWDO �+54/� �7KHUH �ZHUH �DOVR �VLPLODU �FRUUHODWLRQV
EHWZHHQ�WRWDO�3$/�DQG�SK\VLFDO�FDSDFLW\��SDLQ��YLWDOLW\��VRFLDO�DVSHFW��PHQWDO�KHDOWK��3&6��0&6�DQG�WRWDO�+54/�

',6&866,21

7KH�SUHVHQW�VWXG\�DLPHG�WR�DQDO\]H�WKH�FRUUHODWLRQ�EHWZHHQ�3$/�DQG�+54/��06�DQG�DQ[LHW\�LQ�SK\VLFDO�HGXFDWLRQ
VWXGHQWV�

,Q�UHODWLRQ�WR�WKH�DVVRFLDWLRQ�EHWZHHQ�3$/�DQG�+54/��WKHUH�ZHUH�QR�FRUUHODWLRQV�EHWZHHQ�23$�DQG�//$��2Q�WKH
RWKHU�KDQG��SRVLWLYH�FRUUHODWLRQV�ZHUH�IRXQG�EHWZHHQ�WKH�SDUDPHWHUV�/73$�DQG�3$/�DQG�WRWDO�+54/�WRWDO��0&6�DQG
3&6��6LPLODU�ILQGLQJV�ZHUH�UHSRUWHG�LQ�WKH�OLWHUDWXUH��%URZQ�HW�DO��>��@��ZKR�DQDO\]HG���������LQGLYLGXDOV�ROGHU�WKDQ���
\HDUV� �UHSRUWHG �WKDW �SK\VLFDO �DFWLYLW\ �OHYHOV �DUH �DVVRFLDWHG �ZLWK �+54/� �0RUHRYHU� �WKH �DXWKRUV �REVHUYHG �WKDW
LPSURYHPHQWV�LQ�+54/�RFFXUUHG�RQO\�YLD�/73$��UHJDUGOHVV�RI�UHDFKLQJ�RU�QRW�WKH�UHFRPPHQGHG�OHYHOV�RI�SK\VLFDO
DFWLYLW\ �DLPHG �DW �SURPRWLQJ �KHDOWK� �7HVVLHU �HW �DO� �>��@� �LQ �D �VWXG\ �ZLWK ������ �LQGLYLGXDOV ��PHDQ �DJH � ����� �\HDUV��
VKRZHG�WKDW�D�RQH�KRXU�LQFUHDVH�LQ�/73$�SHU�ZHHN�LV�DVVRFLDWHG�ZLWK�D�ULVH�LQ�+54/��)XUWKHUPRUH��:HQGHO�9RV�HW�DO�
>��@�IRXQG�WKDW�D�RQH�KRXU�LQFUHDVH�LQ�/73$�SHU�ZHHN�IRU���\HDUV�ZDV�VLJQLILFDQWO\�DVVRFLDWHG�ZLWK�DQ�LPSURYHPHQW�LQ
WKH�VRFLDO�DVSHFW�RI�+54/��,Q�DQRWKHU�VWXG\�WKDW�XVHG�D�UHODWLYHO\�ODUJH�VDPSOH�RI�)UHQFK�DGXOWV�������PHQ�DQG�����
ZRPHQ�� �UHVXOWV �VKRZHG �WKDW �KLJKHU �/73$ �OHYHOV �ZHUH �DVVRFLDWHG �ZLWK �D �KLJKHU �OHYHO �RI �+54/ �LQ �ERWK �VH[HV�
LUUHVSHFWLYH�RI�WKH�+54/�GRPDLQ�DVVHVVHG��$FFRUGLQJ�WR�WKH�VDPH�DXWKRUV��WKH�JUHDWHU�WKH�LQWHQVLW\�RI�/73$��WKH�KLJKHU
WKH�+54/�>�@��,Q�D�VWXG\�FRQGXFWHG�E\�1RFH�HW�DO��>��@��ZLWK����KHDOWK\�XQLYHUVLW\�VWXGHQWV��WKH�SK\VLFDOO\�DFWLYH�JURXS
REWDLQHG �KLJKHU �+54/�VFRUHV �FRPSDUHG �WR �WKH �VHGHQWDU\ �JURXS� �%URZQ�HW �DO� �>��@� �LQ �D �VWXG\ �ZLWK �������� �DGXOWV
HQUROOHG�LQ������LQ�WKH�VXUYHLOODQFH�V\VWHP�RI�EHKDYLRUDO�ULVN�IDFWRUV�FDUULHG�RXW�E\�WKH�8�6��&HQWHUV�IRU�'LVHDVH�&RQWURO
DQG�3UHYHQWLRQ��&'&���IRXQG�WKDW�WKH�UHFRPPHQGHG�OHYHOV�RI�SK\VLFDO�DFWLYLW\�DUH�DVVRFLDWHG�ZLWK�D�EHWWHU�WRWDO�+54/
DQG �VHOI�SHUFHLYHG �KHDOWK �VWDWXV� �,W �ZDV �REVHUYHG �WKDW �WKHVH �UHODWLRQV �H[WHQG �DFURVV �DOO �DJH �JURXSV� �ERWK �VH[HV �DQG
GLIIHUHQW�HWKQLFLWLHV��DQG�WKDW�LQGLYLGXDOV�ZLWK�KLJKHU�OHYHOV�RI�OHLVXUH�WLPH�SK\VLFDO�DFWLYLW\�VKRZHG�EHWWHU�+54/�

7KH�UHODWLRQ�EHWZHHQ�/73$�DQG�+54/�FDQ�EH�H[SODLQHG�E\�WKH�HQMR\PHQW�DQG�GLVWUDFWLRQ�QRUPDOO\�LQYROYHG�LQ
WKHVH�H[HUFLVHV��LQ�DGGLWLRQ�WR�SURYLGLQJ�D�GLYHUVLRQ�IURP�KHDY\�ZRUN�ORDGV�WKDW�GLVUXSW�WKH�GDLO\�URXWLQH�DQG�LQWHUIHUHV
LQ�PHQWDO�KHDOWK�>����������@��2QH�RI�WKH�K\SRWKHVHV�WKDW�PD\�H[SODLQ�WKH�/73$�LQGXFHG�LPSURYHPHQW�LQ�+54/�LV
UHODWHG �WR �WKH �SOHDVXUH �GHULYHG �IURP�WKHVH �DFWLYLWLHV� �VLQFH �WKH �SV\FKRORJLFDO �EHQHILWV �REWDLQHG �DUH �WKH �UHVXOW �RI �WKH
PHQWDO�LQWHUSUHWDWLRQ�RI�WKH�DFWLYLW\�DV�D�SOHDVDQW�H[SHULHQFH�>��@��,W�VHHPV�WKDW�DFWLYLWLHV�DQG�GDLO\�PRYHPHQWV�LQ�WKH
FRQWHPSRUDU\�ZRUOG��DVSHFWV�UHODWHG�WR�23$�DQG�//$�PD\�WULJJHU�VWUHVVIXO�VLWXDWLRQV��ZKLFK�OHDGV�XV�WR�K\SRWKHVL]H
WKDW�WKHVH�SDUDPHWHUV�KDYH�QR�UHODWLRQVKLS�ZLWK�SHUFHLYHG�+549��+RZHYHU��UHJXODU�SK\VLFDO�DFWLYLW\�PD\�FRQWULEXWH�WR
UHGXFLQJ�VWUHVV�OHYHOV�>��@�

7KXV��3$/�ZDV�SRVLWLYHO\�UHODWHG�ZLWK�IXQFWLRQDO�FDSDFLW\��YLWDOLW\��HPRWLRQDO�DVSHFWV�DQG�WKH�RWKHU�+54/�GRPDLQV�
EDVHG�RQ�WKH�DVVRFLDWLRQ�ZLWK�YLJRU�DQG�PHQWDO�KHDOWK�SDUDPHWHUV��LQ�DGGLWLRQ�WR�LPSURYLQJ�ZHOO�EHLQJ��VDWLVIDFWLRQ�ZLWK
ERG\�LPDJH�DQG�VHOI�HVWHHP�>��@��IDFWRUV�UHODWHG�WR�OHLVXUH�WLPH�SK\VLFDO�DFWLYLW\�>����������@�

,Q �UHODWLRQ �WR �06� �WKH �UHVHDUFK �LQ �TXHVWLRQ �UHYHDOHG �QHJDWLYH �FRUUHODWLRQV �EHWZHHQ �/73$ �DQG �WKH �SDUDPHWHUV
KRVWLOLW\��U� ����������IDWLJXH��U� ���������DQG�70'��U� ����������+RZHYHU��WKHUH�ZHUH�SRVLWLYH�FRUUHODWLRQV�EHWZHHQ
YLJRU��U� ��������DQG�ERWK�/73$�DQG�WRWDO�3$/��U� ���������6LPLODU�DVVRFLDWLRQV�DUH�UHSRUWHG�LQ�WKH�OLWHUDWXUH��DORQJ
ZLWK�WKH�EHQHILFLDO�HIIHFWV�RI�H[HUFLVH�RQ�PRRG�VWDWH�>������@��([SHULPHQWDO�VWXGLHV�KDYH�VKRZQ�WKDW�SK\VLFDO�H[HUFLVH
FDQ�KDYH�D�SRVLWLYH�LPSDFW�RQ�WKH�SHUFHSWLRQ�RI�LQGLYLGXDOV�UHJDUGLQJ�YLJRU��YLWDOLW\��SK\VLFDO�FDSDFLW\��RYHUDOO�ZHOO�
EHLQJ��VDWLVIDFWLRQ�ZLWK�SK\VLFDO�DSSHDUDQFH��VHOI�HVWHHP�DQG�VOHHS�TXDOLW\�>������@��ZKLOH�HYLGHQFH�DOVR�LQGLFDWHV�WKDW
SK\VLFDO�LQDFWLYLW\�PD\�EH�D�ULVN�IDFWRU�IRU�GHSUHVVLRQ�>��@�

$�VWXG\�LQYROYLQJ����ER\V�������o�����\HDUV��DQG����JLUOV�������o�����\HDUV��IRXQG�D�QHJDWLYH�UHODWLRQ�EHWZHHQ�3$/
DQG�70'��U� ���������DQG�D�SRVLWLYH�UHODWLRQ�EHWZHHQ�3$/�DQG�YLJRU��U� ��������LQ�ERWK�JLUOV�DQG�ER\V�>�@��FRUURERUDWLQJ
WKH �ILQGLQJV �RI �WKH �SUHVHQW �LQYHVWLJDWLRQ� �,Q �D ���PRQWK �VWXG\ �RI ������ �1RUZHJLDQ �QXUVLQJ �DVVLVWDQWV� �(ULNVHQ �DQG
%UXXVJDDUG�>��@�REVHUYHG�D�UHODWLRQ�EHWZHHQ�/73$�DQG�WKH�ULVN�RI�GHYHORSLQJ�SHUVLVWHQW�IDWLJXH��7KH�DXWKRUV�UHSRUW�WKDW
QXUVHV�ZKR�HQJDJHG�LQ�OHLVXUH�WLPH�SK\VLFDO�DFWLYLWLHV�IRU����PLQXWHV�RU�PRUH��DW�OHDVW�RQFH�D�ZHHN��GLVSOD\HG�OHVV�ULVN
RI�SHUVLVWHQW�IDWLJXH��&RQVLGHULQJ�WKH�DFXWH�HIIHFWV�RI�SK\VLFDO�H[HUFLVH�RQ�06��VWXGLHV�HPSKDVL]H�WKDW�D�VLQJOH�VHVVLRQ
FDQ�SURPSW�VLJQLILFDQW�FKDQJHV��DQG�LV�D�YDOXDEOH�VKRUW�WHUP�VWUDWHJ\�IRU�FRQWUROOLQJ�PRRG�OHYHOV�LQ�QRUPDO�LQGLYLGXDOV
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DQG�WKRVH�ZLWK�GLVRUGHUV�>������@�

$ �UHYLHZ �VWXG\ �FRQGXFWHG �E\ �:HUQHFN �HW �DO� �>��@ �IRXQG �WKDW �WKHUH �VHHPV �WR �EH �SRVLWLYH �UHODWLRQ �EHWZHHQ �WKH
LQGLYLGXDOsV�H[SHFWDWLRQ�RI�LPSURYHG�PRRG�DQG�LWV�UHDO�FKDQJH��WKDW�LV��DQ�LQYHUVH�UHODWLRQ�EHWZHHQ�SUH�H[HUFLVH�PRRG
SURILOH�DQG�WKH�SV\FKRORJLFDO�EHQHILW�DFKLHYHG��7KH�DXWKRUV�DOVR�VXJJHVWHG�D�SRVVLEOH�QHJDWLYH�HIIHFW�RQ�06�DIWHU�KLJK�
LQWHQVLW\ �H[HUFLVHV� �DQG �VSHFXODWHG �WKDW �DQ �DFWLYLW\ �DW �D �VHOI�VHOHFWHG �LQWHQVLW\ �PD\ �EH �PRUH �DGYDQWDJHRXV �WKDQ �DQ
LPSRVHG�RQH��SUHIHUDEO\�LQ�D�SOHDVDQW�HQYLURQPHQW�

$ �QXPEHU �RI �K\SRWKHVHV �KDYH �EHHQ �UDLVHG �WR �H[SODLQ �WKH �HIIHFWV �RI �SK\VLFDO �DFWLYLW\ �RQ �06� �QDPHO\ �WKDW �WKH
VLPXOWDQHRXV�LQWHUDFWLRQ�RI�SV\FKRORJLFDO�DQG�SK\VLRORJLFDO�PHFKDQLVPV�FRQWULEXWH�WR�DQ�LPSURYHPHQW�LQ�PHQWDO�KHDOWK
>������@��7KH�K\SRWKHVHV�SXW�IRUWK�LQ�D�SK\VLRORJLFDO�PRGHO�LQFOXGH�D�ULVH�LQ�ERG\�WHPSHUDWXUH�DQG�FHUHEUDO�EORRG�IORZ
>��� ���@� �DV �ZHOO �DV �FKDQJHV �LQ �DF\FOLF �PRQRDPLQHV �DQG �HQGRUSKLQV �>��� ���@� �ZKLFK �ZRXOG �SURPRWH �SRVLWLYH
SV\FKRORJLFDO �HIIHFWV� �GHFUHDVLQJ �VWUHVV �DQG �DQ[LHW\� �$FFRUGLQJ �WR �SV\FKRORJLFDO �K\SRWKHVHV� �GLVWUDFWLRQ� �VRFLDO
LQWHUDFWLRQV��VHOI�FRQWURO��VHOI�HIILFDF\��LQFUHDVHG�VHOI�FRQFHSW��H[SHFWDWLRQ�RI�FKDQJH��FRJQLWLYH�DVVHVVPHQW�RU�SOHDVXUH
IRU�WKH�DFWLYLW\�ZRXOG�EH�WKH�IDFWRUV�UHVSRQVLEOH�IRU�LPSURYHG�PRRG�>��@�

2QH�FRQIOLFWLQJ�UHVXOW�IRXQG�LQ�WKLV�VWXG\�ZDV�WKH�VLJQLILFDQW�FRUUHODWLRQ�EHWZHHQ�VWDWH�DQ[LHW\�DQG�ERWK�/73$��U� 
�������DQG�WRWDO�3$/��U� ���������7KHVH�ILQGLQJV�GR�QRW�FRUURERUDWH�WKRVH�RI�9LHLUD�HW�DO��>��@��ZKR�DQDO\]HG�WKH�HIIHFWV
RI �WZR �ZDWHU �DHURELF �VHVVLRQV �SHU �ZHHN �IRU ��� �ZHHNV �LQ �ZRPHQ ��Q � ���� �ZLWK �PHDQ �DJH �RI ������ ��o ������ �\HDUV�
GLDJQRVHG�ZLWK�DQ[LHW\�GLVRUGHU��7KH�DXWKRUV�IRXQG�D�VLJQLILFDQW�UHGXFWLRQ�LQ�DQ[LHW\�OHYHO�LQ�WKH�H[SHULPHQWDO�JURXS��$
VWXG\�ZLWK����7XUNLVK�XQLYHUVLW\�VWXGHQWV��GLYLGHG�LQWR�DQ�H[SHULPHQWDO�DQG�FRQWURO�JURXS��LQYHVWLJDWHG�WKH�HIIHFWV�RI�D
���ZHHN�DHURELF�H[HUFLVH�SURJUDP�RQ�DQ[LHW\�OHYHOV��7KH�UHVXOWV�VKRZHG�D�VLJQLILFDQW�GHFOLQH�LQ�WUDLW�DQ[LHW\�VFRUHV�LQ
WKRVH�WKDW�XQGHUZHQW�LQWHUYHQWLRQ�>��@��%URZQ�HW�DO��>��@�DVVHVVHG�WKH�LPSOLFDWLRQV�RI�DHURELF�H[HUFLVH�RQ�DQ[LHW\�OHYHOV
LQ�SDWLHQWV�ZLWK�GLVRUGHUV�DQG�FRQFOXGHG�WKDW�WKH�UHVXOWV�RI�DHURELF�H[HUFLVH�ZHUH�VLPLODU�WR�WKRVH�RI�RWKHU�VWUDWHJLHV�
VXFK�DV�PHGLWDWLRQ�DQG�UHOD[DWLRQ��LQ�WHUPV�RI�UHGXFLQJ�DQ[LHW\��DQG�WKDW�WKH\�SURGXFH�EHWWHU�UHVXOWV�WKDQ�WKHLU�DQDHURELF
FRXQWHUSDUWV�LQ�WHUPV�RI�DQ[LHW\�>��@��%\�FRQWUDVW��SUHGRPLQDQWO\�DQDHURELF�H[HUFLVHV�VKRXOG�EH�DYRLGHG��VLQFH�LQWHQVH
H[HUFLVH�LV�UHODWHG�WR�V\PSWRPV�RI�GLVFRPIRUW��HVSHFLDOO\�GXH�WR�WKH�SRVVLELOLW\�RI�LQFUHDVLQJ�DQG�DFFXPXODWLQJ�EORRG
ODFWDWH��D�IDFWRU�WKDW�PD\�WULJJHU�D�SDQLF�DWWDFN�LQ�LQGLYLGXDOV�ZLWK�DQ[LHW\�GLVRUGHU�>������@�

$�QXPEHU�RI�H[SODQDWLRQV�ZHUH�VXJJHVWHG�WR�H[SODLQ�WKH�FRQWUDGLFWRU\�UHVXOWV�IRXQG�LQ�WKH�DQDO\VLV�EHWZHHQ�3$/
DQG�DQ[LHW\� �,Q �UHODWLRQ�WR �DQ[LHW\�OHYHOV� �\RXQJ�LQGLYLGXDOV �DUH �PRUH�YXOQHUDEOH �WR �FKDQJHV�LQ �EHKDYLRU �FDXVHG�E\
LQH[SHULHQFH�LQ�GHDOLQJ�ZLWK�WKH�FKDOOHQJHV�RI�GDLO\�OLIH�>��@��$V�VXFK��DQ[LHW\�OHYHOV�WHQG�WR�GHFOLQH�RYHU�WLPH�>��@�
$QRWKHU�K\SRWKHVLV�PD\�EH�UHODWHG�WR�WKH�W\SH�RI�H[HUFLVH�SHUIRUPHG��VLQFH�WKH�LQVWUXPHQW�XVHG�WR�DVVHVV�3$/�GLG�QRW
GLIIHU�DHURELF�IURP�DQDHURELF�H[HUFLVHV��DQG�GLG�QRW�PHDVXUH�RWKHU�YDULDEOHV�UHODWHG�WR�H[HUFLVH�SUHVFULSWLRQ�VXFK�DV
IUHTXHQF\��GXUDWLRQ�DQG�LQWHQVLW\��6\VWHPDWLF�SK\VLFDO�H[HUFLVH�SURJUDPV��SDUWLFXODUO\�DHURELF�DFWLYLWLHV�>������@��LQ
ZKLFK�YROXPH�DQG�LQWHQVLW\�DUH�FRPPHQVXUDWH�ZLWK�WKH�QHHGV�RI�WKH�LQGLYLGXDO��DUH�PRUH�HIIHFWLYH�LQ�SURGXFLQJ�SRVLWLYH
FKDQJHV�LQ�DQ[LHW\�WKDQ�RFFDVLRQDO�SURJUDPV�>������@�

5HJXODU �DHURELF �H[HUFLVH �PD\ �SURYLGH �DQWLGHSUHVVDQW �DQG �DQ[LRO\WLF �HIIHFWV �>��� ���� ���@� �DQG �DUH �FDSDEOH �RI
SURWHFWLQJ�WKH�RUJDQLVP�IURP�WKH�KDUPIXO�HIIHFWV�RI�VWUHVV�RQ�SK\VLFDO�DQG�PHQWDO�KHDOWK�>��@��3K\VLFDO�H[HUFLVH�LV�DQ
HIIHFWLYH�VWUDWHJ\�LQ�WKH�WUHDWPHQW�RI�DQ[LHW\�DQG�GHSUHVVLRQ��DV�DUH�SV\FKRWKHUDS\�DQG�SKDUPDFRORJLFDO�DSSURDFKHV�
KRZHYHU��WKH�IRUPHU�DUH�KHDOWKLHU�DQG�PRUH�HFRQRPLFDO��LQ�DGGLWLRQ�WR�HQDEOLQJ�JUHDWHU�DGKHUHQFH�WKDQ�RWKHU�VWUDWHJLHV
>��@�

5HJXODU �SK\VLFDO �DFWLYLW\ �KDV �KHDOWK �EHQHILWV �DQG �VKRXOG �EH �HQFRXUDJHG �LQ �XQLYHUVLW\ �VHWWLQJV� �6WXGHQWV �DUH
FRQVWDQWO\�IDFHG�ZLWK�DVVLJQPHQWV��GHDGOLQHV��ORQJ�VWXG\�KRXUV�DV�ZHOO�DV�PHQWDO�DQG�SK\VLFDO�H[KDXVWLRQ��,W�LV�KRSHG�
WKHUHIRUH��WKDW�WKH�UHVXOWV�DQG�DQDO\VHV�RI�WKH�SUHVHQW�VWXG\�FRQWULEXWH�WR�D�UHDVVHVVPHQW�RI�ULVN�EHKDYLRUV�DQG�SRVVLEOH
OLIHVW\OH �FKDQJHV �LQ �XQLYHUVLW\ �VWXGHQWV� �7KH �ILQGLQJV �PD\ �DOVR �VHUYH �WR �DOHUW �DQG �DVVLVW �VFKRRO �DGPLQLVWUDWRUV �DQG
SURIHVVRUV�DGRSW�KHDOWK�SURPRWLRQ�VWUDWHJLHV�DLPHG�DW�LPSURYLQJ�PHQWDO�KHDOWK�DQG�TXDOLW\�RI�OLIH�SDUDPHWHUV��QRW�RQO\
LQ�WKH�XQLYHUVLW\�FRPPXQLW\��EXW�WKH�SRSXODWLRQ�DV�D�ZKROH��VLQFH�VWXGHQWV�ZKR�DUH�DZDUH�RI�WKH�LPSRUWDQFH�RI�UHJXODU
SK\VLFDO�DFWLYLW\�IRU�WKHLU�KHDOWK�ZLOO�DOVR�GLVVHPLQDWH�WKLV�LQIRUPDWLRQ�WR�VRFLHW\�

/,0,7$7,216

7KH �SUHVHQW �VWXG\ �KDV �D �IHZ �OLPLWDWLRQV� �VXFK �DV �WKH �FURVV�VHFWLRQDO �GHVLJQ� �SUHFOXGLQJ �HVWDEOLVKLQJ �D �FDXVDO
UHODWLRQVKLS� �7KH �TXHVWLRQQDLUHV �SURYLGH �DQ �HDV\� �SUDFWLFDO �DQG �ORZ�FRVW �DVVHVVPHQW� �EXW �UHTXLUH �VXEMHFWLYH
LQWHUSUHWDWLRQV �RI �WKH �GHILQLWLRQV �RI �LQWHQVLW\� �GXUDWLRQ �DQG �IUHTXHQF\ �RI �KDELWXDO �SK\VLFDO �DFWLYLWLHV� �ZKLFK �PD\
RFFDVLRQDOO\�LQWHUIHUH�LQ�WKH�TXDOLW\�RI�LQIRUPDWLRQ�RIIHUHG�IRU�DQDO\VLV�
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&21&/86,21

3$/�VKRZHG�D�SRVLWLYH�FRUUHODWLRQ�ZLWK�YLJRU�DQG�+54/�GRPDLQV��H[FHSW�IRU�RYHUDOO�KHDOWK�VWDWXV�DQG�SK\VLFDO�DQG
HPRWLRQDO�DVSHFWV��:LWK�UHVSHFW�WR�DQ[LHW\��3$/�ZDV�SRVLWLYHO\�DVVRFLDWHG�ZLWK�VWDWH�DQ[LHW\��7KH�GRPDLQV�//$�DQG
23$�RI�3$/�VKRZHG�QR�UHODWLRQVKLS�ZLWK�PHQWDO�KHDOWK�RU�+54/��7KH�ILQGLQJV�GHPRQVWUDWH�D�UHODWLRQVKLS�EHWZHHQ�DQ
LQFUHDVH�LQ�3$/�DQG�OHLVXUH��+54/�DQG�06��7KXV��IURP�SUDFWLFDO�VWDQGSRLQW��LW�LV�VXJJHVWHG�WKDW�LQGLYLGXDOV�LQFUHDVH
WKHLU�OHLVXUH�WLPH�SK\VLFDO�DFWLYLW\��LQ�RUGHU�WR�SRVLWLYHO\�DIIHFW�06�DQG�+54/�
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1R�$QLPDOV�+XPDQV�ZHUH�XVHG�IRU�VWXGLHV�WKDW�DUH�EDVH�RI�WKLV�UHVHDUFK�
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7KH�DXWKRUV�GHFODUH�QR�FRQIOLFW�RI�LQWHUHVW��ILQDQFLDO�RU�RWKHUZLVH�
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>�@ 0DUDQL�)��2OLYHLUD�)��*XHGHV�'3��,QGLFDGRUHV�FRPSRUWDPHQWDLV�DVVRFLDGRV�c�SUbWLFD�GH�DWLYLGDGH�IiVLFDH�VDlGH�HP�HVFRODUHV�GR�HQVLQR�PgGLR�
5HY�EUDV�FLHQF�PRY��������������������

>�@ 0DVVRQ�&5��'LDV�GD�&RVWD�-6��2OLQWR�07��HW�DO��3UHYDOhQFLD�GH�VHGHQWDULVPR�QDV�PXOKHUHV�DGXOWDV�GD�FLGDGH�GH�6eR�/HRSROGR��5LR�*UDQGH�GR
6XO��%UDVLO��&DG�6DXGH�3XEOLFD����������������������
>KWWS���G[�GRL�RUJ���������6��������;�������������@�>30,'����������@

>�@ $OYHV�-*��0RQWHQHJUR�)0��2OLYHLUD�)$��$OYHV�59��3UbWLFD�GH�HVSRUWHV�GXUDQWH�D�DGROHVFhQFLD�H�DWLYLGDGH�IiVLFD�GH�OD]HU�QD�YLGD�DGXOWD��5HY
%UDV�0HG�(VSRUWH��������������������
>KWWS���G[�GRL�RUJ���������6����������������������@

>�@ /RSHV�-0��)HUUHLUD�($$3��$�DWLYLGDGH�IiVLFD�QR�FRPEDWH�H�QD�SUHYHQfeR�c�REHVLGDGH��$�EXVFD�SHOD�PHOKRULD�GD�TXDOLGDGH�GH�YLGD��5HYLVWD
%UDVLOHLUD�GH�(GXFDfeR�H�6DlGH������������������

>�@ 0DWVXGR�9.��0DWVXGR�60��5DlMR�7/��5LEHLUR�0$��'LVOLSLGHPLDV�H�D�SURPRfeR�GD�DWLYLGDGH�IiVLFD��XPD�UHYLVeR�QD�SHUVSHFWLYD�GH�PHQVDJHQV
GH�LQFOXVeR��5HY�EUDV�FLHQF�PRY���������������������

>�@ 9XLOOHPLQ�$��%RLQL�6��%HUWUDLV�6��HW�DO��/HLVXUH�WLPH�SK\VLFDO�DFWLYLW\�DQG�KHDOWK�UHODWHG�TXDOLW\�RI�OLIH��3UHY�0HG��������������������
>KWWS���G[�GRL�RUJ���������M�\SPHG������������@�>30,'����������@
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