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6RLO�WUDQVPLWWHG�KHOPLQWKV�DUH�LQIHFWLRQV�RI�SRRU�SHRSOH��WKH\�
WKULYH�ZKHUH�PDOQXWULWLRQ��LQDGHTXDWH�VDQLWDWLRQ�DQG�PLQLPDO�
FDUH� SUHYDLO� DQG� FRQWULEXWH� WR� SHUSHWXDWLQJ� SRYHUW\� E\�
ZRUVHQLQJ� QXWULWLRQDO� VWDWXV�� KDPSHULQJ� OLIH� DQG� VFKRRO�
DFKLHYHPHQW�DQG�FDXVLQJ�VHYHUH�LOOQHVV�WKDW�DIIHFWV�HYHU\GD\�

�OLIH�� �

,1752'8&7,21
RLO�WUDQVPLWWHG� KHOPLQWKV� �67+�� DUH� D� JURXS� RI�6SDUDVLWLF�QHPDWRGH�FDXVLQJ�KXPDQ�LQIHFWLRQV�WKURXJK�
FRQWDFW�ZLWK�SDUDVLWH�HJJV�RU�ODUYDH�WKDW�WKULYH�LQ�WKH�

��ZDUP�DQG�PRLVW�VRLOV�RI�WURSLFDO�DQG�VXEWURSLFDO�FRXQWULHV��
7KH�JUHDWHVW�QXPEHUV�RI�VRLO�WUDQVPLWWHG�KHOPLQWKV�LQIHFWLRQ�
RFFXU� LQ� WKH�$PHULFDV�� &KLQD�� (DVW�$VLD� DQG� 6XE� 6DKDUDQ�
$IULFD��66$���(LJKW\�ILYH�SHU�FHQW�RI�WKH�SHRSOH�LQIHFWHG�ZLWK�
VRLO�WUDQVPLWWHG�KHOPLQWKV�LQ�WKH�ZRUOG�DUH�HVWLPDWHG�WR�EH�LQ�

�66$�� ��

7KH� SUHYDOHQFH� RI� VRLO�WUDQVPLWWHG� KHOPLQWKV� DOO� RYHU� WKH�
ZRUOG�YDULHV�IURP����LQ�WKH�8QLWHG�6WDWHV�RI�$PHULFD��WR�����

�������� �LQ�0RURFFR�DQG������LQ�0DGDJDVFDU� 1LJHULD�LV�RQH�RI�WKH�
HQGHPLF� FRXQWULHV� IRU� VRLO�WUDQVPLWWHG� KHOPLQWKV� ZLWK�
SUHYDOHQFH� DFURVV� WKH� FRXQWU\� IURP� UXUDO� FRPPXQLW\�EDVHG�

6RLO�WUDQVPLWWHG�KHOPLQWKV�KDYH�EHHQ�HVWLPDWHG�WR�DIIHFW�VRPH�
����ELOOLRQ�SHRSOH�JOREDOO\�DQG�����PLOOLRQ�DUH�WKRXJKW�WR�EH�LOO�
DV�D�UHVXOW�RI�VXFK�LQIHFWLRQV��PDMRULW\�EHLQJ�FKLOGUHQ��,Q�VRPH�

��WURSLFDO�DUHDV�� WKH�SUHYDOHQFH�UHDFKHV�QHDUO\�����SHUFHQW�� �
7KH�PDMRU�SXEOLF�KHDOWK�VLJQLILFDQFH�DQG�HFRQRPLF�LPSDFW�RI�
WKLV�JURXS�RI�SDWKRJHQV�LV�KDUG�WR�TXDQWLI\��DOWKRXJK�WKH�:RUOG�
+HDOWK�2UJDQLVDWLRQ� KDV� HVWLPDWHG� WKDW�PRUH� WKDQ� �� ELOOLRQ�

VWXGLHV��VKRZLQJ�D�UDQJH�RI�SUHYDOHQFH�RI�����LQ�(ERQ\L�6WDWH�
�����WR��������LQ�,MHEX�2GH�WRZQ�� 7KH�SUHYDOHQFH�RI�WKH�GLVHDVH�LV�

QRW�XQLIRUP�HYHQ� LQ� HQGHPLF�FRXQWULHV� VLQFH� LW� GHSHQGV�RQ�
OHYHOV� RI� SHUVRQDO� K\JLHQH� DQG� VDQLWDWLRQ�� )RFDO� VWXGLHV� LQ�
VRPH� FRPPXQLWLHV� DPRQJ� SUHJQDQW�ZRPHQ� LQ� 3ODWHDX� DQG�
QHLJKERULQJ�%DXFKL�6WDWHV�VKRZ�D�FORVH�SUHYDOHQFH�RI�������

��DQG�������UHVSHFWLYHO\�� :KLOH�DQRWKHU�VWXG\�FRQGXFWHG�DW�
�1DUDJXWD�LQ�-RV�1RUWK�/*$�UHYHDOHG�D�SUHYDOHQFH�RI������� �

3UHYDOHQFH�RI�VRLO�WUDQVPLWWHG�KHOPLQWKV�LQIHFWLRQV�YDU\�ZLWK�
DJH��FKLOGUHQ�DQG�DGROHVFHQWV�DUH�LQIHFWHG�PRUH�RIWHQ�DQG�DUH�
LQIHVWHG� PRVW� KHDYLO\�� 7KLV� LV� PRVW� OLNHO\� GXH� WR� WKHLU�
DGYHQWXURXV�WHQGHQFLHV�WR�SOD\�LQ�LQIHFWHG�VRLO�DQG�WR�LQGXOJH�

�LQ�XQK\JLHQLF�SUDFWLFHV��

$EXEDNDU�-RVKXD�'LID�

3UHYDOHQFH�2I�6RLO�WUDQVPLWWHG�KHOPLQWKV�DPRQJ�VFKRRO�DJHG�FKLOGUHQ�LQ�<DPDOWX�'LVWULFW��*RPEH��*RPEH�6WDWH�
1LJHULD�

&RUUHVSRQGLQJ�$XWKRU��

'HSDUWPHQW�RI�&RPPXQLW\�0HGLFLQH��&ROOHJH�RI�0HGLFDO�6FLHQFHV��*RPEH�6WDWH�8QLYHUVLW\��*RPEH�6WDWH��1LJHULD�

%DFNJURXQG��6RLO�WUDQVPLWWHG�KHOPLQWKV��67+��DUH�D�JURXS�RI�SDUDVLWLF�QHPDWRGH�ZRUPV�WKDW�FDXVH�DERXW���ELOOLRQ�LQIHFWLRQV�
ZRUOGZLGH�DIIHFWLQJ�PRVWO\�FKLOGUHQ�DQG�SURGXFLQJ�D�ZLGH�UDQJH�RI�V\PSWRPV��,Q�������:+2�UHFRPPHQGHG�ELDQQXDO�WUHDWPHQW�
RI�FKLOGUHQ�ZLWK�DQWLKHOPLQWKLFV��+RZHYHU��LQ������OHVV�WKDQ�����RI�FKLOGUHQ�ZHUH�FRYHUHG�LQ�DOO�WKH�UHJLRQV�ZLWK�WKH�OHDVW�LQ�
$IULFD� 7KH�DLP�RI�WKH�VWXG\�ZDV�WR�GHWHUPLQH�WKH�SUHYDOHQFH�RI�67+�DPRQJ�VFKRRO�DJHG�FKLOGUHQ�DQG�WR�ILQG�RXW LI�WKH�:+2�VHW�� �
WDUJHW�RI�PDVV�FKHPRWKHUDS\�KDG�EHHQ�DFKLHYHG�LQ�WKH�VWXG\�DUHD��

(�PDLO��MRVKGLID��#JPDLO�FRP�7HO���������������

��'HSDUWPHQW�RI�&KHPLFDO�3DWKRORJ\��&ROOHJH�RI�0HGLFDO�6FLHQFHV��*RPEH�6WDWH�8QLYHUVLW\��*RPEH�6WDWH��1LJHULD�

�'HSDUWPHQW�RI�&RPPXQLW\�0HGLFLQH��&ROOHJH�RI�0HGLFDO�6FLHQFHV��*RPEH�6WDWH�8QLYHUVLW\��*RPEH�6WDWH��1LJHULD�

$%675$&7�

.H\�:RUGV��3UHYDOHQFH��6RLO�WUDQVPLWWHG�KHOPLQWKV��<DPDOWX��1LJHULD�

0DWHULDOV�DQG�0HWKRGV��$�FURVV�VHFWLRQDO�VWXG\�ZDV�FRQGXFWHG�XVLQJ�D�PXOWL�VWDJH�VDPSOLQJ�WHFKQLTXH�WR�VHOHFW�����FKLOGUHQ�
EHWZHHQ�WKH�DJHV�RI���WR����\HDUV��'DWD�ZDV�FROOHFWHG�XVLQJ�D�VHPL�VWUXFWXUHG�LQWHUYLHZHU�DGPLQLVWHUHG�TXHVWLRQQDLUH��6WRRO�
VDPSOHV�FROOHFWHG�IURP�WKH�UHVSRQGHQWV�DQG�DQDO\]HG�E\�VWRRO�PLFURVFRS\��'DWD�ZDV�DQDO\]HG�XVLQJ�(SL�LQIR�������YHUVLRQ��
5HVXOWV��7KH�PHDQ�DJH�RI�����UHVSRQGHQWV�ZDV���������\HDUV������ZHUH�PDOHV��7KH�SUHYDOHQFH�RI�67+�ZDV��������,Q�DGGLWLRQ��
������RI�SDUWLFLSDQWV�DJHG�������\HDUV�KDG�KHOPLQWKLF�LQIHFWLRQ��ZKLOH�WKH�UDWH�RI�LQIHFWLRQ�DPRQJ�IHPDOHV�ZDV�����ZKLFK�ZDV�
WZR�WLPHV�WKDW�RI�PDOH�UHVSRQGHQWV 2I�WKH����UHVSRQGHQWV�LQIHFWHG�ZLWK�67+������ZDV�GXH�WR�$VFDULV�OXPEULFRLGHV�DORQH��7KH���
:+2�WDUJHW�RI�����ZDV�QRW�DFKLHYHG�DV�OHVV�WKDQ�����RI�FKLOGUHQ�ZHUH�WUHDWHG�EHIRUH�WKLV�VWXG\��
&RQFOXVLRQ��7KH�SUHYDOHQFH�RI��67+��ZDV�KLJK�LQ�WKH�GLVWULFW�DQG�WUHDWPHQW�ZLWK�DQWL�KHOPLQKWLFV�ZDV�ORZ��*RYHUQPHQW�DW�DOO�
OHYHOV�VKRXOG�HQVXUH�URXWLQH�WUHDWPHQW�RI�FKLOGUHQ�ZLWK�DQWL�KHOPLQWKV�PHGLFDWLRQV�WR�LPSURYH�WKH�FXUUHQW�ORZ FRYHUDJH��
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SHRSOH�ZRUOG�ZLGH�DUH�LQIHFWHG�ZLWK�RQH�RU�PRUH�RI�WKH�PDMRU�
SDWKRJHQLF�VSHFLHV��7ULFKXULV�WULFKXUD��$VFDULV�OXPEULFRLGHV�
DQG�KRRNZRUPV�� ,W�ZDV�HVWLPDWHG� WKDW����PLOOLRQ�GLVDELOLW\�
DGMXVWHG�OLIH�\HDUV��'$/<��DUH�DWWULEXWDEOH�WR�WKHVH�QHPDWRGH�

�������VSHFLHV�DORQH�

,Q� RUGHU� WR� UHGXFH� WKH� QHJDWLYH� LPSDFW� RI� VRLO�WUDQVPLWWHG�
KHOPLQWKV�RQ�KHDOWK��WKH�:RUOG�+HDOWK�2UJDQL]DWLRQ��:+2��LQ�
�����VHW�D� WDUJHW� IRU�DOO� VRLO�WUDQVPLWWHG�KHOPLQWKV�HQGHPLF�
FRXQWULHV� WR� UHGXFH� WKH� SUHYDOHQFH� E\� UHJXODU� WUHDWPHQW� RI�
VHYHQW\�ILYH�SHU�FHQW�RI�VFKRRO�DJHG�FKLOGUHQ����WR�����\HDUV�E\�

����������� �6RLO�WUDQVPLWWHG�KHOPLQWKV�FDQ�HDVLO\�EH�WUHDWHG�ZLWK�
D� VLQJOH� RUDO� GRVH� RI� HLWKHU� $OEHQGD]ROH�� 0HEHQGD]ROH��
/HYDPLVROH� RU� 3\UHQWDO� DW� OHVV� WKDQ� WKUHH� 8QLWHG� 6WDWHV� RI�

�$PHULFDQ�FHQWV�SHU�FKLOG�� �7KH�FKHPR�SURSK\ODFWLF�FRQWURO�RI�
VRLO�WUDQVPLWWHG�KHOPLQWKV�LQ�WKH�$IULFDQ�UHJLRQ�ZKHUH�����RI�
LQIHFWLRQV� RFFXU�� ZHUH� IRXQG� WR� EH� UDWKHU� ORZ�� 7KH�:+2�
UHFRUGHG� FRYHUDJH� RI� VFKRRO� DJHG� FKLOGUHQ� WUHDWHG� ZLWK�
DQWLKHOPLQWKLFV�DV�����SHU�FHQW���������������������������DQG�
������ IRU� $IULFD�� $PHULFDV�� (DVWHUQ� 0HGLWHUUDQHDQ��
(XURSHDQ�� 6RXWK� (DVW� $VLD� DQG� :HVWHUQ� 3DFLILF� UHJLRQV�
UHVSHFWLYHO\��1LJHULD�UHFRUGHG�FRYHUDJH�RI�RQO\�����SHU�FHQW�DV�

�� � �DJDLQVW� WKH� WDUJHWHG� ���� :H� WKHUHIRUH� GHWHUPLQH� WKH�
SUHYDOHQFH� RI� VRLO�WUDQVPLWWHG� KHOPLQWKV� DPRQJ� XQGHU� ILYH�
FKLOGUHQ� DQG� DOVR� GHWHUPLQH� LI� WKH� ���� :+2� WDUJHW�
FKHPRWKHUDS\�ZLWK�DQWLKHOPLQWKLFV�ZDV�DFKLHYHG�LQ�WKH�VWXG\�
DUHD�

7KH�:+2� LQ� ����� UHSRUWHG� WKDW�� ���� FRXQWULHV�ZRUOGZLGH�
ZHUH�FRQVLGHUHG�WR�EH�HQGHPLF�IRU�VRLO�WUDQVPLWWHG�KHOPLQWKV��
���� ���2I� WKHVH� FRXQWULHV�� RQO\���� ��������� UHDFKHG� WKH�����
WDUJHW� RI� FKHPRWKHUDS\� IRU� SUHVFKRRO� DJHG� FKLOGUHQ� DQG� ��
��������IRU�VFKRRO�DJHG�FKLOGUHQ��2I�WKH�����PLOOLRQ�SUHVFKRRO�
DJHG�FKLOGUHQ�DQG�����PLOOLRQ�VFKRRO�DJHG�FKLOGUHQ�DW�ULVN�RI�
VRLO�WUDQVPLWWHG� KHOPLQWKV� PRUELGLW\� ZRUOGZLGH�� RQO\� ���
PLOOLRQ����������DQG����PLOOLRQ���������UHVSHFWLYHO\�ZHUH�
UHDFKHG� ZLWK� WUHDWPHQW�� 6RLO�WUDQVPLWWHG� KHOPLQWKV� GHSULYH�
WKH�SRRUHVW�RI� WKH�SRRU�RI�KHDOWK�� FRQWULEXWLQJ� WR�HFRQRPLF�
LQVWDELOLW\� DQG� VRFLDO� PDUJLQDOL]DWLRQ�� 7KH� SRRU� SHRSOH� RI�
XQGHU� GHYHORSHG� QDWLRQV� H[SHULHQFH� D� F\FOH� ZKHUH� XQGHU�
QXWULWLRQ�DQG�UHSHDWHG�LQIHFWLRQV�OHDG�WR�H[FHVV�PRUELGLW\�WKDW�
FDQ�FRQWLQXH�IURP�JHQHUDWLRQ�WR�JHQHUDWLRQ��6RLO�WUDQVPLWWHG�
KHOPLQWKV� UDUHO\�FDXVH�GHDWK�EXW�EHFDXVH�RI� WKH� VL]H�RI� WKH�
SUREOHP��WKH�JOREDO�QXPEHU�RI�UHODWHG�GHDWKV�LV�VXEVWDQWLDO�����

7KH�ZLGHU�FRPPXQLW\�KDV�UHFRJQL]HG�WKH�LPSRUWDQFH�RI�VRLO�
WUDQVPLWWHG� KHOPLQWKV� DFNQRZOHGJLQJ� WKDW� WKHLU� GLVHDVH�
EXUGHQ�LV�DV�JUHDW�DV�WKRVH�RI�WXEHUFXORVLV�������PLOOLRQ�'$/<��

��RU� PDODULD� ������ PLOOLRQ� '$/<��� � 7KH� EXUGHQ� RI� GLVHDVH�
FDXVHG�E\�VRLO�WUDQVPLWWHG�KHOPLQWKV�LQIHFWLRQV�LV�HQRUPRXV�
DQG�ZLGHO\�GLVWULEXWHG�LQ�WURSLFDO�DQG�VXE�WURSLFDO�DUHDV��

6WXG\�DUHD
7KLV�VWXG\�ZDV�FDUULHG�RXW�LQ�0RURP�&RPPXQLW\�LQ�<DPDOWX�
'HED�/RFDO�*RYHUQPHQW�$UHD�RI�*RPEH�6WDWH�1RUWK�(DVWHUQ�
1LJHULD��7KH�/RFDO�*RYHUQPHQW�KDV� HOHYHQ�3ROLWLFDO�:DUGV�
DQG�HDFK�KDV�DW�OHDVW�WZR�3ULPDU\�+HDWK�&HQWUHV��7KH�/RFDO�
*RYHUQPHQW� KDV� WKUHH� 6HFRQGDU\� +HDOWK� )DFLOLWLHV�� RXW� RI�
ZKLFK�WZR�DUH�*HQHUDO�+RVSLWDOV�QDPHO\�'HED�DQG�=DPEXN�
ZKLOH� WKH� &RWWDJH� +RVSLWDO� LV� ORFDWHG� DW� +LQQD�� 0RURP�
&RPPXQLW\�KDV�D�3ULPDU\�+HDOWK�&HQWUH�ZKHUH�PLQRU�FDVHV�
DUH� PDQDJHG�� ZKLOH� VHULRXV� FDVHV� DUH� UHIHUUHG� WR� =DPEXN�
*HQHUDO� +RVSLWDO� ORFDWHG� DERXW� ��� NP� DZD\�� 0RURP�
&RPPXQLW\� KDV� DQ� HVWLPDWHG� SRSXODWLRQ� RI� ����� SHRSOH�

��DFFRUGLQJ� WR� ����� SRSXODWLRQ� GDWD�� � PRVW� RI� WKHP� 7HUD�
VSHDNLQJ�IDUPHUV�ZKR�SUDFWLFH�,VODP�DQG�&KULVWLDQLW\�DV�WKHLU�
UHOLJLRQ�� 7KH� &RPPXQLW\� KDV� D� VHFRQGDU\� DQG� D� 0RGHO�
6FLHQFH�3ULPDU\�6FKRRO�HVWDEOLVKHG�RYHU�IRUW\�\HDUV�DJR�

7KLV� VWXG\� ZDV� D� FRPPXQLW\� EDVHG� FURVV� VHFWLRQDO� VWXG\�
GHVLJQ�ZKHUH�VFKRRO�FKLOGUHQ�EHWZHHQ�WKH�DJHV�RI������\HDUV�LQ�
DQG� RXW� RI� VFKRRO� ZHUH� VWXGLHG�� 6WXG\� ZDV� FDUULHG� RXW� LQ�
1RYHPEHU�����
6DPSOH�6L]H
6DPSOH�VL]H�ZDV�GHWHUPLQHG�XVLQJ�WKH�IRUPXOD�EHORZ

:KHUH

6WXG\�GHVLJQ�

� �Q �=i ST�G

S 3UHYDOHQFH�RI� VRLO� WUDQVPLWWHG�KHOPLQWKV� DPRQJ� FKLOGUHQ�
�SUHYLRXVO\�FRQGXFWHG�LQ�-RV�1LJHULD�JLYHQ�DV���� � �����

T �&RPSOHPHQW�RI�S ����

=i � 6WDQGDUG� 1RUPDO� 'HYLDWH� DW� ���� &RQILGHQFH�
,QWHUYDO ����

G �3UHFLVLRQ�JLYHQ�DV�����

0$7(5,$/6�$1'�0(7+2'6

Q �0LQLPXP�VDPSOH�VL]H

7KH�PLQLPXP�VDPSOH�VL]H�IURP�WKH�DERYH�IRUPXOD�ZDV������
+RZHYHU�� ���� FKLOGUHQ� ZHUH� VWXGLHG� DIWHU� DOORZLQJ� ����
DWWULWLRQ�UDWH

6XEMHFW�VHOHFWLRQ
,QFOXVLRQ� FULWHULD�� 2QO\� FKLOGUHQ� EHWZHHQ� WKH� DJHV� RI� �����
\HDUV�OLYLQJ�LQ�0RURP�ERWK�LQ�DQG�RXW�RI�VFKRRO��
([FOXVLRQ�FULWHULD��&KLOGUHQ�RQ�WUDQVLW�DQG��RU�WKRVH ZKR�DUH��
QRW�SHUPDQHQW�UHVLGHQWV�RI�0RURP�&RPPXQLW\�

6DPSOLQJ�WHFKQLTXH
$�PXOWL�VWDJH�VDPSOLQJ�WHFKQLTXH�ZDV�XVHG�LQ�VHOHFWLQJ�WKH�
UHTXLUHG� VDPSOHV� IRU� WKLV� VWXG\�� <DPDOWX� 'HED� /RFDO�

��



*RYHUQPHQW�KDV����SROLWLFDO�ZDUGV��'LID�/XER�.LQDID�ZDUG�
ZDV�VHOHFWHG�XVLQJ�VLPSOH�UDQGRP�VDPSOLQJ�E\�EDOORWLQJ��7KH�
VHFRQG�VWDJH�ZDV�WKH�VHOHFWLRQ�RI�WKH�FRPPXQLW\��$�OLVW�RI�DOO�
WKH�YLOODJHV�ZDV�REWDLQHG�IURP�WKH�VHOHFWHG�ZDUG��DQG�0RURP�
FRPPXQLW\� ZDV� VHOHFWHG� DW� UDQGRP� XVLQJ� VLPSOH� UDQGRP�
VDPSOLQJ� E\� EDOORWLQJ�� :LWKLQ� 0RURP� FRPPXQLW\�� DOO�
KRXVHKROGV�ZHUH�QXPEHUHG�DQG�DIWHU�VSLQQLQJ�D�ERWWOH�DW�WKH�
FLW\�FHQWUH��ZH�VHOHFWHG�WKH�ILUVW�KRXVHKROG ZKHUH�WKH�ERWWOH��
SRLQWHG� DQG� HQTXLULHV� ZHUH� PDGH� LI� WKHUH� ZDV� DQ\� FKLOG�
EHWZHHQ�WKH�DJHV�RI������\HDUV�IURP�HDFK�KRXVHKROG�D�FKLOG�
ZDV� VHOHFWHG� DQG�ZKHUH�ZH� KDYH�PRUH� WKDQ� RQH� FKLOG� LQ� D�
KRXVHKROG�RQO\�RQH�ZDV�VHOHFWHG��WKLV�ZDV�GRQH�WR�VHOHFW�WKH�
VWXG\�VDPSOHV�XQWLO�WKH�UHTXLUHG�VDPSOH�ZDV�DFKLHYHG�

(DFK�VXEMHFW�ZDV��JLYHQ�D�QHZ�VSHFLPHQ��ERWWOH�WR�FROOHFW�DQG�
GHOLYHU�WKH�VWRRO�VDPSOHV�ZLWKLQ�WKH�HDUO\�KRXUV�RI�WKH�GD\��WR�
JHW�PD[LPXP�HJJ�FRQFHQWUDWLRQ��DIWHU�WKH�FRUUHFW�SURFHGXUH�
IRU� VWRRO� VDPSOH� FROOHFWLRQ� ZDV� H[SODLQHG�GHPRQVWUDWHG� WR�
UHVSRQGHQWV��PRWKHUV�ZHUH� LQVWUXFWHG� WR� DVVLVW� WKH� \RXQJHU�
VXEMHFWV� WR� FROOHFW� VWRRO� VDPSOHV� $OO� VDPSOH� ERWWOHV� ZHUH��
ODEHOOHG�ZLWK�WKH�QXPEHU�JLYHQ�WR�HDFK�FKLOG� 6WRRO�VDPSOHV��
ZHUH� FROOHFWHG� DQG� WUDQVSRUWHG� GDLO\� LQ� D� FROG� ER[� E\� WKH�

��UHVHDUFK�WHDP�DQG�UHIULJHUDWHG�DW�� &�EHIRUH�DQDO\VLV�DW�WKH�
6SHFLDOLVW�+RVSLWDO��*RPEH�E\�WKH�ODERUDWRU\�VFLHQWLVWV��7KH�
VWRRO� ZDV� H[DPLQHG� IRU� WKH� SUHVHQFH� RI� VRLO�WUDQVPLWWHG�
KHOPLQWKV� RYD� XVLQJ� WZR� OLJKW� PLFURVFRSHV� �2O\PSXV�
&;��5)6��0RGHO�� E\� PDNLQJ� D� ZHW� PRXQW� XVLQJ� QRUPDO�
VDOLQH�SODFHG�RQ�D�FOHDQ�JODVV�VOLGH�DQG�FRYHUHG�ZLWK�D�FRYHU�
VOLS�DQG�H[DPLQHG�XVLQJ�[���DQG�[���REMHFWLYHV��6WRRO�DQDO\VLV�
ZDV� FRQGXFWHG� GDLO\� RQ� WKH� DYHUDJH� ���� VDPSOHV� SHU� GD\�� �
7ZHQW\�SHUFHQW�������RI�WKH�VOLGHV�XQGHUZHQW�SHHU�UHYLHZ�E\�
WKH�ODERUDWRU\�VFLHQWLVWV�WR�HQVXUH�WKH\�ZHUH�WUXO\�SRVLWLYH�RU�
QHJDWLYH�DV�UHSRUWHG��$OEHQGD]ROH�KDV�EHHQ�UHFRPPHQGHG�E\�
:+2�DV�WKH�GUXJ�RI�FKRLFH�LQ�WKH�WUHDWPHQW�RI�VRLO�WUDQVPLWWHG�
KHOPLQWKV� EHFDXVH� LW� KDV� EURDG� VSHFWUXP� RI� DFWLYLW\�� LW� LV�

��HIIHFWLYH�� VDIH� DQG� LQH[SHQVLYH�� �$OO� FKLOGUHQ� IRXQG� WR� EH�
SRVLWLYH�ZLWK�KHOPLQWKV�ZHUH� WUHDWHG�ZLWK�$OEHQGD]ROH�����
PJ��

$OO�GDWD�JHQHUDWHG�ZDV�SURFHVVHG�DQG�DQDO\]HG�E\�WKH�XVH�RI�
WKH�(3,�LQIR��������������DQG�6366�VWDWLVWLFDO�VRIWZDUH��6RFLR�
GHPRJUDSKLF� GDWD� ZHUH� SUHVHQWHG� DV� SHUFHQWDJHV�� ZKLOH�
TXDQWLWDWLYH� GDWD�ZHUH� GHVFULEHG� XVLQJ�PHDQV� DQG� VWDQGDUG�
GHYLDWLRQV��&KL�VTXDUH�ZDV�XVHG�WR�GHWHUPLQH�DQ\�DVVRFLDWLRQ�
EHWZHHQ�FHUWDLQ�VRFLR�GHPRJUDSKLF�YDULDEOHV�LQ�WKH�FKLOGUHQ��$�
FRQILGHQFH� LQWHUYDO�RI�����ZDV�XVHG� LQ� WKLV�VWXG\�DQG�D�S��
YDOXH�RI�������ZDV�FRQVLGHUHG�VLJQLILFDQW�

6WRRO��$QDO\VLV

'DWD��$QDO\VLV

(WKLFDO�&RQVLGHUDWLRQ

2I�WKH�����UHVSRQGHQWV� �����������KDG�RQH�RI�WKH�WKUHH�PDMRU��
VRLO�WUDQVPLWWHG�KHOPLQWKV��)LJXUH�����2I�WKH����UHVSRQGHQWV�
ZKR�KDG�SDUDVLWHV�LQ�VWRRO��PRUH�WKDQ�KDOI���������KDUERXUHG�

5(68/76

7DEOH� ��� 6RFLR�GHPRJUDSKLF� FKDUDFWHULVWLFV� RI� WKH�
UHVSRQGHQWV

6RFLR�GHPRJUDSKLF�&KDUDFWHULVWLFV�RI�WKH�UHVSRQGHQWV

(WKLFDO�FOHDUDQFH�ZDV�REWDLQHG�IURP�WKH�*RPEH�6WDWH�0LQLVWU\�
RI� +HDOWK� (WKLFDO� &RPPLWWHH� EHIRUH� WKH� VWXG\�
FRPPHQFHG�:ULWWHQ� SHUPLVVLRQ� ZDV� VRXJKW� DQG� REWDLQHG�
IURP�WKH�*RPEH�6WDWH�&RPPLVVLRQHU�RI�+HDOWK��<DPDOWX�'HED�
/RFDO�*RYHUQPHQW�&KDLUPDQ� DQG� WKH�YLOODJH�KHDGV�RI� � WKH�
VWXG\�FRPPXQLWLHV��:ULWWHQ�LQIRUPHG�FRQVHQW�ZDV�DOVR�VRXJKW�
IRU�DQG�REWDLQHG�IURP�WKH�SDUHQWV�RI�HDFK�FKLOG��LQ�WKH�IRUP�RI�D�
VLJQDWXUH�RU�D�WKXPE�SULQW���7KH�HVVHQFH�DQG�FRQWHQWV�RI�WKH�
VWXG\�ZDV�H[SODLQHG�WR�HDFK�SDUHQW��DV�ZHOO�DV�WKH�EHQHILWV�DQG�
VLGH� HIIHFWV� RI� WKH� GUXJV� WR� EH� DGPLQLVWHUHG� EHIRUH� WKHLU�
FKLOGUHQ� ZHUH� HQUROOHG� LQWR� WKH� VWXG\�� $OO� WKH� FKLOGUHQ�
LQWHUYLHZHG� ZHUH� UHYLVLWHG� E\� WKH� UHVHDUFK� WHDP� DW� WKH�
FRPPXQLW\� DQG� WKRVH� ZKR�ZHUH� IRXQG� WR� KDYH� DQ\� RI� WKH�
KHOPLQWKV� ZHUH� WUHDWHG� ZLWK� $OEHQGD]ROH� WDEOHWV�� +HDOWK�
HGXFDWLRQ�ZDV�DOVR�GHOLYHUHG�WR�D�JURXS�RI�FKLOGUHQ�DQG�WKHLU�
ZDUGV�WKH�GLVWULFW�KHDG�SDODFH�

$�WRWDO�RI�����FKLOGUHQ�ZHUH�UHFUXLWHG�IRU�WKLV�VWXG\��2I�WKH�����
�������� ZKR� VXEPLWWHG� WKHLU� VWRRO� VDPSOHV�� ���� ��������
VDPSOHV�ZHUH�DQDO\]HG��7KH�PHDQ�DJH�RI�WKH�UHVSRQGHQWV�ZDV�
��������\HDUV

0RUH�WKDQ�KDOI���������RI�WKH�UHVSRQGHQWV�ZHUH�ZLWKLQ�WKH�DJH�
JURXS�����\HDU��PRUH�WKDQ�KDOI���������ZHUH�PDOHV��PDMRULW\�
��������DWWHQGHG�SULPDU\�DQG�MXQLRU�VHFRQGDU\�VFKRROV��/HVV�
WKDQ�RQH�TXDUWHU�ZHUH�IURP�&KULVWLDQ�KRXVH�KROGV��WDEOH���

*RPEH�0HGLFD O�-RXUQD O

��

9DULDEOH�����������������������������������)UHTXHQF\�����1 ����

$JH�*URXS��<HDUV��
��������
����������
6H[�
���0DOH�
���)HPDOH�
(GXFDWLRQDO�6WDWXV�
���1RQ�)RUPDO�
���3ULPDU\�6HFRQGDU\�
5HOLJLRQ�
��&KULVWLDQLW\�
���,VODP�
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�����������



)LJXUH� ��� 3UHYDOHQFH� RI� VRLO�WUDQVPLWWHG� KHOPLQWKV� DPRQJ�
UHVSRQGHQWV

7DEOH����3UHYDOHQFH�RI�VRLO�WUDQVPLWWHG�KHOPLQWKV�E\�VRFLR�
GHPRJUDSKLF�FKDUDFWHULVWLFV�RI�UHVSRQGHQWV

)LJXUH� ���'LVWULEXWLRQ� RI� VRLO�WUDQVPLWWHG� KHOPLQWKV� DPRQJ�
UHVSRQGHQWV�E\�VSHFLHV

*RPEH�0HGLFD O�-RXUQD O

��

7KLV�VWXG\�IRXQG�WKDW�RQO\�������RI�UHVSRQGHQWV�KDYH�HYHU�
EHHQ� WUHDWHG�ZLWK� DQ\� RI� WKH� IROORZLQJ�$QWL�KHOPLQWLFV� L�H��
$OEHQGD]ROH��0HEHQGD]ROH�RU�/HYDPRVROH�SULRU�WR�WKLV�VWXG\�
VKRZQ�LQ�7DEOH��

(YHU�EHHQ�WUHDWHG�ZLWK�DQ\�DQWL�KHOPLQWKV

7DEOH� ��� 5HVSRQGHQWV� ZKR� KDYH� EHHQ� WUHDWHG� IRU� VROL�
WUDQVPLWWHG�KHOPLQWKV�SULRU�WR�VWXG\

',6&866,21
7KH�SUHYDOHQFH�RI�VRLO�WUDQVPLWWHG�KHOPLQWKV�ZDV�IRXQG�WR�EH�
����� WKLV� LV� LQ� DJUHHPHQW� ZLWK� VRPH� SUHYLRXV� VWXGLHV�

� ��FRQGXFWHG�DPRQJ�UXUDO�FKLOGUHQ�RI�0DODZL�� �(ERQ\L�6WDWH� �
��DQG� (J\SW� � +RZHYHU�� LW� ZDV� ORZHU� WKDQ� RWKHU� VWXGLHV�

� �FRQGXFWHG�LQ�'HOWD�6WDWH�� �0RURFFR�� �DQG�D�UXUDO�FRPPXQLW\�
�� ��LQ�/DJRV� �DQG�0DGDJDVFDU�� �7KH�ORZHU�SUHYDOHQFH�REWDLQHG�

LQ�WKLV�VWXG\�FRXOG�EH�DWWULEXWHG�WR�WLPLQJ�DQG�WKH�JHRJUDSKLFDO�
GLIIHUHQFH��7KH�DUHD�LV�D�VDYDQQDK�UHJLRQ�DQG�WKH�VWXG\�ZDV�
FRQGXFWHG�GXULQJ� WKH� HQG�RI� WKH� UDLQLQJ� VHDVRQ��1RYHPEHU�
�ZKHQ�WKH�VRLO�LV�XVXDOO\�GU\���,W�LV�D�ZHOO�HVWDEOLVKHG�IDFW�WKDW�
ZHW�DQG�GDPS�VRLO� IDYRXUV� WKH�HJJV�RI�KHOPLQWKV�DQG�UDLQ\�

������VHDVRQ�HQDEOHV�WKHP�WR�WKULYH�PRUH�WKDQ�WKH�GU\�VHDVRQ��
7KUHH� VRLO�WUDQVPLWWHG� KHOPLQWKV� �$VFDULV�� 7ULFKXULV� DQG�
+RRNZRUP��ZHUH�LGHQWLILHG�LQ�WKLV�VWXG\�DQG�$VFDULV�KDG�WKH�
KLJKHVW�SUHYDOHQFH��

����������7KLV�ZDV�LQ�FRQIRUPLW\�ZLWK�D�QXPEHU�RI�SUHYLRXV�VWXGLHV��
���� ���� ���$VFDULV� OXPEULFRLGHV� RYD� DUH� YHU\� UHVLVWDQW� WR� KDUVK�
HQYLURQPHQWDO�FRQGLWLRQV�DQG�DUH�DLU�ERUQH��WKH\�PD\�DFFRXQW�
IRU�WKH�XELTXLWRXV�QDWXUH�RI�RYD�GLVWULEXWLRQ�DQG�KHQFH�YHU\�

��KLJK�SUHYDOHQFH�LQ�DOO�DJH�JURXSV�� �+RRNZRUP�LQIHFWLRQ�ZDV�
IRXQG�WR�EH�WKH�VHFRQG�PRVW�SUHYDOHQW��WKHQ�7ULFKXULV��WKH�OHDVW�
�������LQ�FRQWUDVW�WR�DQRWKHU�VWXG\�FRQGXFWHG�LQ�VRXWK�HDVWHUQ�
1LJHULD� LQ�ZKLFK�7ULFKXULV� KDG� WKH�KLJKHVW�SUHYDOHQFH� WKDQ�

7KRVH� ZLWKLQ� WKH� DJH� JURXS� ������ \HDUV� KDG� WKH� KLJKHVW�
SUHYDOHQFH� RI� KHOPLQWKV� �������� FRPSDUHG� ZLWK� ���� \HDUV�
��������KRZHYHU�LW�ZDV�QRW�VWDWLVWLFDOO\�VLJQLILFDQW��3UHYDOHQFH�
RI�VRLO�WUDQVPLWWHG�KHOPLQWKV�ZDV�DOPRVW�WZLFH�DV�KLJK�DPRQJ�
IHPDOHV�JURXS�������FRPSDUHG�ZLWK�WKHLU�PDOH�FRXQWHUSDUWV�
�������DQG�WKLV�LV�VWDWLVWLFDOO\�VLJQLILFDQW����������(GXFDWLRQDO�
VWDWXV�DQG�UHOLJLRXV�EHOLHIV�RI�WKH�UHVSRQGHQWV�GLG�QRW�SOD\�DQ\�
VLJQLILFDQW�UROH�LQ�WKH�SUHYDOHQFH�RI�VRLO�WUDQVPLWWHG�KHOPLQWKV�
DPRQJ�WKH�UHVSRQGHQWV�DV�VKRZQ�LQ�7DEOH���

$JH�*URXS�LQ�<HDUV�
����
������
6H[�
0DOH�
)HPDOH�
(GXFDWLRQDO�6WDWXV�
1RQ�)RUPDO�
3ULPDU\�6HFRQGDU\�
5HOLJLRQ�
&KULVWLDQLW\�
,VODP�
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$VFDULV�
+RRNZRUP�
7ULFXULV

������

������ ������

���

���

3UHVHQW�
$EVHQW

&RPPXQLW\�
0RURP�

<HV�����
����������

1R�����
�����������

7RWDO�
����������

9DULDEOH� 3UHVHQFH�RI�3DUDVLWH�LQ�6WRRO�
3UHVHQW�������$EVHQW����

�; � 3�9DOXH



7KH�SUHYDOHQFH�RI�VRLO�WUDQVPLWWHG�KHOPLQWKV�LQ�WKLV�VWXG\�ZDV�
ORZ�FRPSDUHG�WR�RWKHU�VWXGLHV�FRQGXFWHG�LQ�GLIIHUHQW�SDUWV�RI�

�������WKH�FRXQWU\�DQG�ZLWKLQ�WKH�$IULFDQ�UHJLRQ�� 'HVSLWH�VRPH�
SURJUHVV�PDGH�LQ�VRPH�$IULFDQ�FRXQWULHV�WRZDUGV�DFKLHYLQJ�
WKH�:+2�WDUJHW�RI�WUHDWLQJ�EHWZHHQ�����WR������RI�VFKRRO�
DJHG�FKLOGUHQ�ZLWK�DQWLKHOPLQWKLFV�E\�WKH�\HDU�������1LJHULD�
ZDV�UHSRUWHG�WR�KDYH�KDG�D�FRYHUDJH�RI�RQO\������DV�DJDLQVW�

�������UHFRUGHG�LQ�%XUNLQD�)DVR�DQG�����LQ�0DOL�� �0RUHRYHU��
WKHUH� ZDV� QR� HYLGHQFH� RI� VXFK� FRPPLWPHQW� IURP� WKH�
FRPPXQLW\�VWXGLHG�DV�RQO\�������RI�WKH�VHOHFWHG�VFKRRO�DJHG�
FKLOGUHQ�KDYH�HYHU�EHHQ�WUHDWHG�ZLWK�DQ\�RI�DQWLKHOPLQWKLFV��
7KLV�ORZ�FRYHUDJH�FRXOG�EH�H[SODLQHG�E\�DEVHQFH�RI�FRQWURO�
SURJUDPPH�IRU�KHOPLQWKLDVLV�DV�ZHOO�SRRU�LPSOHPHQWDWLRQ�RI�
VFKRRO�KHDOWK�SURJUDPPH�LQ�1LJHULD
V�SULPDU\�VFKRROV�GHVSLWH�

������WKH�3ROLF\�VLQFH������

&RQFOXVLRQ
7KLV� VWXG\� IRXQG� ������ RI� FKLOGUHQ� LQIHFWHG� ZLWK� VRLO�
WUDQVPLWWHG�KHOPLQWKV��7ZHQW\�SHU�FHQW�RI�LQIHVWDWLRQ�DPRQJ�
FKLOGUHQ�LV�FRQVLGHUHG�VLJQLILFDQW�UHTXLULQJ�PDVV�GH�ZRUPLQJ�
ZLWK� DQWLKHOPLQWKLFV� DV� UHFRPPHQGHG� E\� :RUOG� +HDOWK�
2UJDQL]DWLRQ��7KH�:RUOG�+HDOWK�2UJDQL]DWLRQ�WDUJHW�FRYHUDJH�
IRU�GH�ZRUPLQJ�VFKRRO�DJHG�FKLOGUHQ�KDV�QRW�EHHQ�DFKLHYHG�
ZLWKLQ�WKH�VWXG\�DUHD�DV�RQO\�������RI�UHVSRQGHQWV�KDYH�HYHU�
EHHQ� WUHDWHG� ZLWK� DQ\� RI� WKH� URXWLQHO\� DGPLQLVWHUHG�
DQWLKHOPLQWKLFV��:H� WKHUHIRUH� UHFRPPHQG� WKDW��7KH�*RPEH�
6WDWH�PLQLVWU\�RI�+HDOWK�LQ�FROODERUDWLRQ�ZLWK�WKH�0LQLVWU\�RI�
(GXFDWLRQ�� HQVXUH� WKDW� URXWLQH� GH�ZRUPLQJ� RI� DOO� VFKRRO�
FKLOGUHQ� FRPPHQFHV� DV� ZHOO� DV� VSHHG\� LPSOHPHQWDWLRQ� RI�
6FKRRO� +HDOWK� 6HUYLFHV� DFURVV� DOO� SULPDU\� DQG� VHFRQGDU\�

��+RRNZRUP�DPRQJ�WKH�WKUHH�VRLO�WUDQVPLWWHG�KHOPLQWKV�� ��
7KH� SUHYDOHQFH� ZDV� KLJKHU� LQ� WKH� DJH� JURXS� ������ \HDUV�
FRPSDUHG� WR� ���� \HDUV�� 7KLV� FRXOG� EH� GXH� WR� DGYHQWXURXV�
QDWXUH� RI� WKH� ROGHU� JURXS� FRPSDUHG� ZLWK� WKH� \RXQJHU� DJH�
JURXS��7KHUH�ZHUH�PRUH�PDOH�UHVSRQGHQWV�LQ�WKLV�VWXG\�EXW�WKH�
SUHYDOHQFH�ZDV�KLJKHU�DPRQJ�IHPDOH�UHVSRQGHQWV��7KLV�FRXOG�
EH�GXH�WR�LQDGHTXDWH�VDQLWDU\�FRQGLWLRQ�LQ�WKH�FRPPXQLW\�DV�SLW�
ODWULQH�DQG�RSHQ�GHIHFDWLRQ�ZDV�SUDFWLFHG�� LQ�DGGLWLRQ� WKHUH�
ZDV�LQDGHTXDWH�ZDWHU�VXSSO\�LQ�VFKRROV�DQG�IHPDOHV�ZHUH�QRW�
DOORFDWHG� WRLOHWV�EDVHG�RQ� UHFRPPHQGDWLRQ�RI�VFKRRO�KHDOWK�
VHUYLFHV� 0RUHRYHU��IHPDOHV�OLNH�WKHLU�PDOHV�FRXQWHUSDUW�DOVR��
SDUWLFLSDWHV�LQ�IDUPLQJ�DFWLYLWLHV�WKXV�VKDULQJ�DOO�WKH�ULVNV�RI�
FRQWUDFW�KHOPLQWKLDVLV�ZLWK�WKH�PDOHV�

�/,0,7$7,216�2)�7+(�678'<

��� ,W�ZDV�SODQQHG�WR�FRQGXFW�VWRRO�VDPSOH�WHVWLQJ�ZLWKLQ�
� IHZ�KRXUV�RI� VWRRO� FROOHFWLRQ� �RU� VWRRO� VDPSOHV�EH� �
U H I U LJH UD W HG � LPPHGLD W H O\ � EX W � GXH � WR � ORJ L V W L F � � �
FRQVWUDLQWV�DQG�SRZHU�VKRUWDJH�DW�WKH�FRPPXQLW\��� VDPSOHV�
KDG�WR�EH�WUDQVSRUWHG�WR�WKH��6SHFLDOLVW�� + R V S L W D O � L Q �
*RPEH��OHDGLQJ�WR�GHOD\�LQ�DQDO\VLV��7KLV�� PLJKW�KDYH�XQGHU�
HVWLPDWHG�WKH�SUHYDOHQFH
V�RI�� KHOPLQWKV�REVHUYHG�

VFKRROV�LQ�WKH�VWDWH�

��� $�VLQJOH�VWRRO�H[DPLQDWLRQ�IRU�GHWHFWLRQ�RI�� V R L O �
� WUDQVPLWWHG�KHOPLQWKV�ZDV�FRQGXFWHG��ZKLFK�FRXOG�
� KDYH�XQGHU�HVWLPDWHG�WKH�SUHYDOHQFH��DV�RSWLPDO�RU�
� UHFRPPHQGHG�� ODERUDWRU\� GLDJQRVLV� RI� VRLO�
� WUDQVPLWWHG� � KHOPLQWKV� UHTXLUHV� WKH� XVH� RI� �
� FRQFHQWUDWLRQ�PHWKRG��7KLV�ZDV�GXH�WR�FRQVWUDLQWV�RI�
� WUDLQHG�SHUVRQQHO���

*RPEH�0HGLFD O�-RXUQD O

��



*RPEH�0HGLFD O�-RXUQD O

��

��� .LJKWOLQJHU� /.�� 6DHHG� -5�� .LJKWOLQJHU� 0%�� �
� ( S L G HP L R O R J \ � R I � $ V F D U L V � O XP E U L F R L G H V � � � �
� 7ULFKXULV� WULFKXUD� DQG� KRRN� ZRUP� LQ� FKLOGUHQ� LQ� WKH� �
5DQRPDIDQD� UDLQ� IRUHVW�� 0DGDJDVFDU�� -RXUQDO� RI� �
� 3DUDVLWRORJ\� $SULO� ������ ������� ��������� $YDLODEOH� DW�
� Z ZZ� Q F E L � Q L K � J R Y � V L W H V � / D V W � D F F H V V H G � � � �
� ��������

��� (JZXQ\HQJD � $2� � $MD\ L � $- � � 1PRUV L � 23*� � �

� 3RSRYD� ''�� 3ODVPRGLXP�LQWHVWLQDO� KHOPLQWKV� FR��

� LQIHFWLRQ� DPRQJ� SUHJQDQW�1LJHULDQ�ZRPHQ��0HP� ,QVW��

� 2VZDOGR�&UX]��5LR�GH�-DQHLUR��1RYHPEHU��������������� � �

�����������

��� %H W KRQ\ � - � � %RRNH U � 6 � � $ OERQ L FR � 0 � � 6R L O � � �
� WUDQVPLWWHG� KHOPLQWKV� LQIHFWLRQ�� DVFDULV�� WULFKXULV� DQG�
� KRRN�ZRUPV��/DQFHW�������0D\�����������������������

��� +DEEDUL� .�� 7LIQRXWL� $�� %LWWRQ� *�� 0DGLO� $�� �
� +HOPLQWKLF�LQIHFWLRQV�DVVRFLDWHG�ZLWK�WKH�XVH�RI�� U D Z �
� ZDVWH�ZDWHU� IRU� DJULFXOWXUDO� � SXUSRVHV� LQ� %HQL�0HOODO��
� 0RURFFR��(DVWHUQ�0HGLWHUUDQHDQ�-�RI��+HDOWK��������������
� ���������

��� &KLJR]LH� -�� 0ED� ,�� 8JRFKL� $�� � $VVHVVPHQW� RI� SRO\� �
� SDUDVLWLVP� ZLWK� LQWHVWLQDO� SDUDVLWHV� LQIHFWLRQV� DQG�
� � XULQDU\� VFKLVWRVRPLDVLV� DPRQJ� VFKRRO�
FKLOGUHQ�LQ�� VHPL�� XUEDQ� DUHD� RI� VRXWK� HDVWHUQ�
1LJHULD��,QWHUQHW�-�+HDOWK�������������������
��� :RUOG� +HDOWK� 2UJDQL]DWLRQ�� 6RLO� WUDQVPLWWHG� �
� K H OP LQ WK V � � :+2� :HHN O\ � (S LGHPLR ORJ L F D O � �
� 5HFRUG��-XO\�����������������������

�5()(5(1&(6

��� $VFDULDVLV�:LNLSHGLD�� 7KH� IUHH� HQF\FORSHGLD� DYDLODEOH�
� DW � KWWS�� �HQ�ZLNLSHGLD�RUJ�ZLNL�DVFDULDVLV�/DVW� �
� DFFHVVHG�����������

��� $QRVLNH� -&�� =DFFKHDXV� 92�� $GHL\RQJR� &0�� �

� $EDQREL�2&�'DGD�(2��2NX�((�HW�DO�� � �6WXGLHV�RQ� WKH� �

LQWHVWLQDO� ZRUP� LQIHVWDWLRQ� LQ� D� FHQWUDO� 1LJHULDQ� UXUDO� �

FRPPXQL W\� � -RXUQD O � R I � $SSO LHG � 6F LHQFHV � DQG � �

� (QYLURQPHQWDO�0DQDJHPHQW��-XQH���������������������

��� � $ J E R O D G H � 2 0 � � $ N L P E R \ H � ' 2 � � D Q G � � � �
� $ZRODMD� $�� ,QWHVWLQDO� KHOPLQWKLDVLV� DQG� XULQDU\� �
� VFKLVWRVRPLDVLV�LQ�VRPH�YLOODJHV�RI��,MHEX�1RUWK���2 J X Q �
� 6WDWH��1LJHULD��$IULFDQ�-�RI�%LRWHFKQRORJ\��0DUFK�������
� ���������������

���� 9LNUDP� 0�� -XDQLWD� +�� 6DHHG� $�� *KD]DOD� 5�� �
� 0RKDPPHG� $%�� 3UHYDOHQFH� DQG� IDFWRUV� DVVRFLDWHG�
� ZLWK� LQWHVWLQDO� SDUDVLWLF� LQIHFWLRQ� DPRQJ� FKLOGUHQ� LQ�
� DQ� XUEDQ� VOXP� RI� .DUDFKL�� 3ORV� RQH�� 1RYHPEHU� ������ �
���������������$YDLODEOH�DW�� �

���� 'DYLG�$��1HZ�ZHDSRQV�RQ�WKH�ZDU�RQ�ZRUPV���

� LGHQWLILFDWLRQ�RI�SXWDWLYH�PHFKDQLVPV�RI�LPPXQH�

� PHGLDWHG�H[SXOVLRQ�RI�JDVWURLQWHVWLQDO�QHPDWRGHV��
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