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8QGHU�5HSRUWLQJ�ELF\FOH�$FFLGHQWV�WR�3ROLFH�LQ�WKH�&267�78�����,QWHUQDWLRQDO�
6XUYH\��&URVV�&RXQWU\�&RPSDULVRQV�DQG�$VVRFLDWHG�)DFWRUV�

6KLQDU�� '�
�� 9DOHUR�0RUD�� 3���� YDQ� 6WULMS�+RXWHQERV��0��� +DZRUWK�� 1��� 6FKUDPP��
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$GGUHVV�FRUUHVSRQGHQFH�WR�'DYLG�6KLQDU��%HQ�*XULRQ�8QLYHUVLW\�RI� WKH�1HJHY��
%HHU�6KHYD��,VUDHO��VKLQDU#EJX�DF�LO�

�,QVWLWXWR� GH� 7UiILFR� \� 6HJXULGDG� 9LDO�� 8QLYHUVLWDW� GH� 9DOHQFLD�� 9DOHQFLD�� 6SDLQ��
YDOHURS#XY�HV�

��$IILOLDWLRQV�DQG�HPDLOV�RI�DOO�FRDXWKRUV�DUH�DW�WKH�HQG�RI�WKH�SDSHU�

�
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3ROLFH� FUDVK� UHSRUWV� DUH� RIWHQ� WKH� PDLQ� VRXUFH� IRU� RIILFLDO� GDWD� LQ� PDQ\� FRXQWULHV��
+RZHYHU�� SROLFH� VDPSOLQJ� DQG� GDWD� DUH� NQRZQ� WR� EH� VXEMHFW� WR� ELDV�� PDNLQJ� WKH�
FRXQWHUPHDVXUHV�DGRSWHG�DFFRUGLQJ�WR�WKHP�SRVVLEO\�LQHIILFLHQW��,Q�WKH�FDVH�RI�ELF\FOH�
FUDVKHV��WKLV�ELDV�LV�PRVW�DFXWH�DQG�LW�SUREDEO\�YDULHV�DFURVV�FRXQWULHV��ZLWK�VRPH�RI�
WKHP�EHLQJ�PRUH�SURQH� WR� UHSRUWLQJ�DFFLGHQWV� WR�SROLFH� WKDQ�RWKHUV��$VVHVVLQJ� LI� WKLV�
ELDV� RFFXUV� DQG� WKH� VL]H� RI� LW� FDQ� EH� RI� JUHDW� LPSRUWDQFH� IRU� HYDOXDWLQJ� WKH� ULVNV�
DVVRFLDWHG�ZLWK�ELF\FOLQJ��

7KLV�VWXG\�XWLOL]HG�GDWD�FROOHFWHG�LQ�WKH�&267�78�����DFWLRQ�³7RZDUGV�VDIHU�ELF\FOLQJ�
WKURXJK� RSWLPL]DWLRQ� RI� ELF\FOH� KHOPHWV� DQG� XVDJH´�� 7KH� GDWD� FDPH� IURP� DQ� RQOLQH�
VXUYH\�WKDW�LQFOXGHG�TXHVWLRQV�UHODWHG�WR�ELF\FOLVWV
�DWWLWXGHV��EHKDYLRXU��F\FOLQJ�KDELWV��
DFFLGHQWV�� DQG� SDWWHUQV� RI� XVH� RI� KHOPHWV�� 7KH� VXUYH\� ZDV� ILOOHG� E\� ������ ELF\FOLVWV�
IURP����GLIIHUHQW�FRXQWULHV��$IWHU�DSSO\LQJ�YDULRXV�H[FOXVLRQ�IDFWRUV��ZH�UHPDLQHG�ZLWK�
������TXHVWLRQQDLUHV� ILOOHG�E\�DGXOW�F\FOLVWV� IURP����FRXQWULHV��HDFK�ZLWK�DW� OHDVW�����
YDOLG�UHVSRQVHV���

7KH� UHVXOWV� VKRZHG� WKDW� DFURVV� DOO� FRXQWULHV�� DQ� DYHUDJH�RI� RQO\� ����RI� DOO� FUDVKHV�
ZHUH� UHSRUWHG� WR� WKH� SROLFH��ZLWK� D�ZLGH� UDQJH�DPRQJ� FRXQWULHV�� IURP�D�PLQLPXP�RI�
������,VUDHO��DQG�������&URDWLD�� WR�D�PD[LPXP�RI�D��������*HUPDQ\���6RPH�IDFWRUV�
DVVRFLDWHG�ZLWK� WKH� UHSRUWLQJ� OHYHOV�ZHUH� W\SH�RI�FUDVK�� W\SH�RI�YHKLFOH� LQYROYHG��DQG�
LQMXU\� VHYHULW\�� 1R� UHODWLRQ� ZDV� IRXQG� EHWZHHQ� WKH� OLNHOLKRRG� RI� UHSRUWLQJ� DQG� WKH�
F\FOLVW
V�JHQGHU��DJH��PDULWDO�VWDWXV��EHLQJ�D�SDUHQW��XVH�RI�KHOPHW��DQG�W\SH�RI�ELF\FOH��
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7KH� VLJQLILFDQW� XQGHU�UHSRUWLQJ� ±� LQFOXGLQJ� LQMXU\� FUDVKHV� WKDW� GR� QRW� OHDG� WR�
KRVSLWDOL]DWLRQ���MXVWLILHV�WKH�XVH�RI�VHOI�UHSRUW�VXUYH\�GDWD�IRU�DVVHVVPHQW�RI�ELF\FOLQJ�
FUDVK�SDWWHUQV�DV� WKH\� UHODWH� WR� ���� FUDVK� ULVN� LVVXHV�VXFK�DV� ORFDWLRQ�� LQIUDVWUXFWXUH��
F\FOLVWV
� FKDUDFWHULVWLFV�� DQG� XVH� RI� KHOPHW� DQG� ���� VWUDWHJLF� DSSURDFKHV� WR� ELF\FOH�
FUDVK�SUHYHQWLRQ�DQG�LQMXU\�UHGXFWLRQ����

.H\ZRUGV�� � ELF\FOHV�� XQGHU�UHSRUWLQJ�� LQWHUQDWLRQDO� VXUYH\� RI� F\FOLQJ�� F\FOLQJ�
EHKDYLRXU��F\FOLQJ�DWWLWXGHV��ELF\FOH�KHOPHWV��ELF\FOH�FUDVKHV��

�

�

��,1752'8&7,21�

�9XOQHUDEOH� URDG� XVHUV�� LV� WKH� FROOHFWLYH� WHUP� XVHG� WR� UHIHU� WR� SHGHVWULDQV��

PRWRUF\FOLVWV�� DQG� ELF\FOLVWV�� %XW� RWKHU� WKDQ� WKHLU� FRPPRQDOLW\� LQ� WHUPV� RI� WKHLU�

XQSURWHFWHG� H[SRVXUH� WR� PRWRUL]HG� WUDIILF� WKH� WKUHH� W\SHV� RI� URDG� XVHUV� GLIIHU�

VLJQLILFDQWO\� IURP� HDFK� RWKHU�� %LF\FOLVWV� RIWHQ� VKDUH� WKH� URDG� ZLWK� GULYHUV� �OLNH�

PRWRUF\FOLVWV��� EXW� WKH\�GR�QRW�PRYH�DW� WKH� WUDIILF� VSHHG�� WKH\�GR�QRW�KDYH�D� OLFHQVH�

�DQG�DUH�WKHUHIRUH�OHVV�FRQWUROOHG���DQG�WKH\�GR�QRW�DGKHUH�DV�PXFK�WR�WKH�UXOHV�RI�WKH�

URDG� �OLNH� SHGHVWULDQV��� &RQVHTXHQWO\�� WKH\� GR� KDYH� VRPH� XQLTXH� ULVN� IDFWRUV� WKDW�

VKRXOG� EH� FRQVLGHUHG�� $� VLJQLILFDQW� NQRZQ� REVWDFOH� WR� LGHQWLI\LQJ� WKHLU� ULVN� OHYHO� LV�

XQGHU�UHSRUWLQJ�RI�FUDVKHV�WR�SROLFH���

&UDVK� VWDWLVWLFV�RQ�ELF\FOHV� VXIIHU� IURP�VLJQLILFDQW� XQGHU�UHSRUWLQJ� FRPSDUHG� WR�RWKHU�

W\SHV�RI�URDG�XVHUV��DV�WKH\�DUH�RIWHQ�QRW�GRFXPHQWHG�E\�WKH�SROLFH��7KLV�RPLVVLRQ�LV�

PRVW�FRPPRQ�ZKHQ�D�PRWRU�YHKLFOH�LV�QRW�LQYROYHG��VXFK�DV�ZKHQ�D�F\FOLVW�KLWV�D�IL[HG�

REMHFW�RU�IDOOV��RQ�RU�RII�WKH�URDG��6FKHSHUV���������������7KLV�ZDV�ERUQH�RXW�E\�(OYLN�

DQG�0\VHQ��������LQ�D�PHWD�DQDO\VLV�RI�WKH�OHYHO�RI�XQGHU�UHSRUWLQJ�RI�ELF\FOH�FUDVKHV�

LQ� RIILFLDO� VWDWH� UHFRUGV�� EDVHG� SULPDULO\� RQ� SROLFH� UHSRUWV�� RI� ��� FRXQWULHV�� 7KH\�

FRQFOXGHG�WKDW�ZKLOH�WKHUH�LV�D�JUHDW�YDULDELOLW\�DPRQJ�FRXQWULHV��RI�DOO�WKH�FUDVK�W\SHV��

FRQVLVWHQWO\� WKH� OHDVW� UHSRUWHG� DUH� ELF\FOH� FUDVKHV�� DQG� LQ� SDUWLFXODU� VLQJOH�YHKLFOH�

ELF\FOH� LQMXU\�FUDVKHV� WKDW� �DUH�YHU\�UDUHO\� UHSRUWHG� LQ�RIILFLDO� URDG�DFFLGHQW�VWDWLVWLFV��

�����SHUFHQW�LQ�WKH�YDULRXV�FRXQWULHV���7KLV�LV�D�ZRUOGZLGH�SKHQRPHQRQ�WKDW�VWLOO�H[LVWV�

�2(&'�,7)�� ������� DQG� WKDW� JUHDWO\� FRPSURPLVHV� RXU� FRPSUHKHQVLRQ� RI� WKH� VFRSH��

QDWXUH��FDXVHV��DQG�FKDUDFWHULVWLFV�RI�WKHVH�FUDVKHV±�DQG�XOWLPDWHO\�FRXQWHUPHDVXUHV�

WR� SUHYHQW� VXFK� FUDVKHV�� (YHQ� LQ� WKH� 1HWKHUODQGV�� ZKHUH� F\FOLQJ� VDIHW\� LV� D� KLJK�

QDWLRQDO�SULRULW\��EDVHG�RQ�KRVSLWDO�DGPLVVLRQV�UHFRUGV��DSSUR[LPDWHO\����SHUFHQW�RI�WKH�

VHULRXV�LQMXU\�ELF\FOH�FUDVKHV�DUH�VLQJOH�YHKLFOH�FUDVKHV��QRW�LQYROYLQJ�D�PRWRU�YHKLFOH�

�6FKHSHUV�et al�������E���,Q�,VUDHO�EDVHG�RQ�KRVSLWDO�DGPLVVLRQV�LQ�����������RQO\����
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SHUFHQW�RI�WKH�ELF\FOH�FUDVK�YLFWLPV�ZHUH�LQYROYHG�LQ�D�ELF\FOH�PRWRU�YHKLFOH�FROOLVLRQ�RU�

FRQIOLFW��6LPDQ�7RY�et al���������DQG�WKHUHIRUH�ZHUH�HOLJLEOH�WR�EH�LQFOXGHG�LQ�WKH�RIILFLDO�

SROLFH�UHSRUWV���

3ROLFH�UHSRUWV�PD\�QRW�LQFOXGH�VLQJOH�YHKLFOH�ELF\FOH�FUDVKHV��EHFDXVH�WKH\�PD\�QRW�EH�

FRYHUHG�E\�WKH�GHILQLWLRQ�RI�DQ�DFFLGHQW��ZKLFK�LQ�VRPH�FRXQWULHV�PXVW�LQYROYH�D�PRWRU�

YHKLFOH��,Q�7XUNH\��ZKHUH�WKLV�LV�WKH�FDVH��EDVHG�RQ�KRVSLWDO�DGPLVVLRQV����SHUFHQW�RI�

WKH�VHYHUH�LQMXULHV�DUH�IURP�VLQJOH�YHKLFOH�FUDVKHV��L�H���QRW�LQYROYLQJ�D�FROOLVLRQ�ZLWK�D�

PRWRU�YHKLFOH��.RFDN�et al.���������7KLV�LV�LPSRUWDQW�EHFDXVH�WR�XQGHUVWDQG�WKH�FDXVHV�

DQG� FKDUDFWHULVWLFV� RI� ELF\FOH� FUDVKHV�� LW� LV� LPSRUWDQW� WR� GHWHFW� WKH� FKDUDFWHULVWLFV� RI�

VLQJOH�YHKLFOH�ELF\FOH�FUDVKHV�UHODWLYH� WR�YDULRXV� IDFWRUV�VXFK�DV�URDG�JHRPHWU\�GDWD��

DPELHQW�FRQGLWLRQV��ELF\FOH�W\SH��DQG�ULGHU�FKDUDFWHULVWLFV��

(YHQ�ZKHQ�D�PRWRU�YHKLFOH� LV� LQYROYHG��PDQ\�RI� WKH�FROOLVLRQV�DUH�QRW�GRFXPHQWHG� LQ�

SROLFH�UHFRUGV��,Q�D�SURVSHFWLYH�VWXG\�WKDW�WUDFNHG�WKH�F\FOLQJ�EHKDYLRU�DQG�FUDVKHV�RI�

������DGXOW�FRPPXWHU�ULGHUV�LQ�%UXVVHOV��%HOJLXP�RYHU�D�SHULRG�RI�RQH�\HDU��WKH�SROLFH�

GRFXPHQWHG�RQO\���SHUFHQW�RI�WKH�FUDVKHV��HYHQ�WKRXJK����SHUFHQW�LQYROYHG�D�FROOLVLRQ�

ZLWK�D�FDU��GH�*HXV�et al����������$QG�HYHQ�LQ�D�FLW\�ZKHUH�ELF\FOLQJ�LV�PRUH�FRPPRQ�

WKDQ� GULYLQJ� �0XQVWHU�� *HUPDQ\��� KRVSLWDO� DGPLVVLRQ� UHFRUGV� FRQWDLQ� WZLFH� DV�PDQ\�

LQMXU\�ELF\FOH�FUDVKHV�DV�WKH�SROLFH�UHFRUGV��-XKUD�et al������������

,Q� WKH� 8�.� DQG� WKH� 1HWKHUODQGV� MXVW� VOLJKWO\� RYHU� ��� SHUFHQW� RI� WKH� FUDVKHV� ZLWK�

VHYHUHO\�LQMXUHG�F\FOLVWV�DUH�GRFXPHQWHG�E\�WKH�SROLFH��7KH�VLWXDWLRQ�LV�PXFK�ZRUVH�LQ�

UHSRUWLQJ� VOLJKW� LQMXULHV�� RQO\� ��� SHUFHQW� LQ� WKH� 8�.�� DQG� DOPRVW� QRQH� ����� LQ� WKH�

1HWKHUODQGV� �:HJPDQ� et al.�� ������� ([FHSWLRQV� WR� WKH� XQGHU�UHSRUWLQJ� DUH� IDWDO�

FUDVKHV��7KLV� LV� LQ�SDUW��DW� OHDVW��EHFDXVH� WKH�PRUH�VHYHUH� WKH� LQMXU\�� WKH�PRUH� OLNHO\�

WKDW� LW� LV�GXH� WR�D�FROOLVLRQ�ZLWK�D�PRWRU�YHKLFOH��DQG�KHQFH� WKH�PRUH� OLNHO\� LW� LV� WR�EH�

GRFXPHQWHG�E\� WKH�SROLFH� �6FKHSHUV�et al�������E���:LWK� UHVSHFW� WR� IDWDO�FUDVKHV� WKH�

UHSRUWLQJ�OHYHO�FDQ�EH�DV�KLJK�DV�����SHUFHQW��8�.���,VUDHO���EXW�DOVR�ORZHU�����SHUFHQW�

LQ�WKH�1HWKHUODQGV����

7KXV��WKH�XQGHU�UHSRUWLQJ�RI�ELF\FOH�FUDVKHV�LV�QRW�RQO\�QXPHULFDOO\�VLJQLILFDQW��EXW�DOVR�

ELDVHG�DJDLQVW�WKH�OHVV�VHYHUH��DJDLQVW�WKRVH�QRW�LQYROYLQJ�D�PRYLQJ�PRWRU�YHKLFOH��DQG�

DJDLQVW�WKRVH�RFFXUULQJ�RII�WKH�URDG��7KH�SUREOHP�FDQ�EH�VR�ELDVHG�DV�WR�HYHQ�SURMHFW�

GLIIHUHQW�WUHQGV�IURP�KRVSLWDO�DQG�SROLFH�UHFRUGV��)RU�H[DPSOH��LQ�WKH�1HWKHUODQGV�LQ�WKH�

GHFDGH� RI� ����� �� ����� ELF\FOLQJ� IDWDOLWLHV� GHFUHDVHG� DFFRUGLQJ� WR� ERWK� SROLFH� DQG�

KRVSLWDO� UHFRUGV�� %XW� ZKLOH� VHULRXV� LQMXULHV� LQ� WKDW� SHULRG� DOVR� GHFUHDVHG� E\� ����
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DFFRUGLQJ� WR� WKH� SROLFH� UHFRUGV�� WKH\� DFWXDOO\� increased� E\� ���� DFFRUGLQJ� WR� WKH�

KRVSLWDO�UHFRUGV��2(&'�,7)����������

:LWK� UHVSHFW� WR� UDWHV�� LQ� DGGLWLRQ� WR� WKH�XQGHU�UHSRUWLQJ�RI� WKH�QXPHUDWRU� �QXPEHU�RI�

FUDVKHV��� WKH� XQGHU�UHSRUWLQJ� DOVR� VXIIHUV� IURP� D� OHVV� UHOLDEOH� GHQRPLQDWRU� �H�J���

QXPEHU�RI�F\FOLVWV��WULSV��RU�NLORPHWHUV�RI�F\FOLQJ�LQ�WKH�UHOHYDQW�JURXS��FRPSDUHG�WR�WKH�

GHQRPLQDWRU�IRU�WKH�PRWRUL]HG�WUDIILF��&RQVHTXHQWO\��WKH�HVWLPDWHG�UDWHV�RI�LQMXULHV��DQG�

FUDVKHV��DUH�ERWK�XQGHU�HVWLPDWHV�RI� WKH�PDJQLWXGH�RI� WKH�SUREOHP��DQG� OHVV� UHOLDEOH�

WKDQ�WKH�HVWLPDWHV�IRU�GULYHUV�DQG�FDU�RFFXSDQWV�  

'HVSLWH�WKH�IDFW�WKDW�WKH�VLJQLILFDQW�XQGHU�UHSRUWLQJ�RI�ELF\FOH�FUDVKHV�LV�ZHOO�NQRZQ��LW�

LV� �QRW� YHU\� ZHOO� UHVHDUFKHG�� �:HJPDQ� et al��� ������� 7KH� ILQGLQJV� QRWHG� DERYH� DOO�

DVVXPH� WKDW� WKH� KRVSLWDO� UHFRUGV� DUH� D� UHOLDEOH� LQGLFDWRU� RI� LQMXULHV�� %XW� ZKDW� DERXW�

LQMXU\� FUDVKHV� WKDW� DUH� QRW� GRFXPHQWHG� LQ� KRVSLWDO� UHFRUGV�� RU� QRW� V\VWHPDWLFDOO\�

FROOHFWHG� E\� QDWLRQDO� KRVSLWDO� UHJLVWULHV"�:LWK� UDUH� H[FHSWLRQV� �H�J��� GH� *HXV� et al���

������ WKH� OHYHO�RI�XQGHU�UHSRUWLQJ� LV�GHILQHG� UHODWLYH� WR�KRVSLWDO� UHFRUGV��7KXV��DV�GH�

*HXV�et al��GLVFRYHUHG��VHOI�UHSRUWV�UHYHDO�DQ�HYHQ�JUHDWHU�GLVSDULW\�EHWZHHQ�WKH�SROLFH�

UHSRUWV�DQG�WKH�DFWXDO�HYHQWV��)RU�H[DPSOH��LQ�,VUDHO��D�QDWLRQDO�VXUYH\�RI�DGXOW�F\FOLVWV�

UHYHDOHG� WKDW� RQO\� ��� SHUFHQW� RI� WKH� VHYHUH� FUDVKHV� WKDW� HQGHG� XS� LQ� KRVSLWDOL]DWLRQ�

ZHUH� UHSRUWHG� WR� WKH� SROLFH� �0HJDPRW�� ������� 2EYLRXVO\� WKH� UDWH� RI� UHSRUWLQJ� LV�

XQGRXEWHGO\�PXFK�ORZHU�IRU�OHVV�VHYHUH�FUDVKHV��

2QH�RI�WKH�SXUSRVHV�RI�WKH�SUHVHQW�VWXG\��DQG�WKH�IRFXV�RI�WKH�DQDO\VHV�UHSRUWHG�KHUH��

ZDV� WR� REWDLQ� FXUUHQW� FUDVK� LQYROYHPHQW� HVWLPDWHV� IURP� ELF\FOLVWV
� VHOI�UHSRUWV� LQ�

GLIIHUHQW� FRXQWULHV� DV� D� IXQFWLRQ� RI� WKHLU� VHOI�UHSRUWHG� H[SRVXUH� DQG� LQGLYLGXDO�

GLIIHUHQFHV��7KLV� LQIRUPDWLRQ�FDQ�EH�YHU\�XVHIXO� LQ�GHWHUPLQDWLRQ�RI� WKH� WUXH�H[WHQW�RI�

ELF\FOLQJ�FUDVKHV�DW�D�WLPH�ZKHQ�ELF\FOLQJ�LV�RQ�ULVH�LQ�PRVW�FRXQWULHV���

�

��0(7+2'�

,QIRUPDWLRQ� RQ� F\FOLQJ� KDELWV�� DWWLWXGHV�� DQG� FUDVKHV� ZDV� FROOHFWHG� YLD� DQ� LQWHUQHW�

EDVHG�TXHVWLRQQDLUH�LQ����FRXQWULHV�UHSUHVHQWHG�E\�PHPEHUV�RI�WKH�(8�&267�$FWLRQ�

������7RZDUGV�VDIHU�ELF\FOLQJ�WKURXJK�RSWLPL]DWLRQ�RI�ELF\FOH�KHOPHWV�DQG�XVDJH���7KH�

TXHVWLRQQDLUH�ZDV�GHYHORSHG�LQ�(QJOLVK��DQG�WKHQ�SUHVHQWHG�LQ�HDFK�FRXQWU\�LQ�LWV�RZQ�

ODQJXDJH�� DIWHU� EHLQJ� YDOLGDWHG� ZLWK� EDFN�DQG�IRUWK� WUDQVODWLRQV�� )ROORZLQJ� D� SLORW�
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VXUYH\� LQ�,VUDHO��GDWD�FROOHFWLRQ�ZDV�LQLWLDWHG� LQ����-XQH������DQG�ILQDOL]HG� LQ����-XO\�

��������

����4XHVWLRQQDLUH�GHYHORSPHQW�

7KH�TXHVWLRQQDLUH�FRQVLVWV�RI����FRUH�LWHPV�WKDW�ZHUH�FRPPRQ�WR�DOO�FRXQWULHV��7KHVH�

LWHPV�ZHUH�UHSUHVHQWHG�E\�D�WRWDO�RI�����VSHFLILF�TXHVWLRQV��3DUWLFLSDQWV�ZHUH�DOORZHG�

WR�DSSHQG�WR�WKH�FRUH�VXUYH\�D�IHZ�FRXQWU\�VSHFLILF�LWHPV��H�J���ULGLQJ�LQ�LFH�DQG�VQRZ�

LQ�QRUWKHUQ�FRXQWULHV�����

7KH�TXHVWLRQQDLUH�FRPPHQFHV�ZLWK�D�VFUHHQLQJ�TXHVWLRQ�ZKHWKHU�RU�QRW�WKH�SDUWLFLSDQW�

KDV�ULGGHQ�D�ELF\FOH� LQ� WKH� ODVW�PRQWK�� �7KLV� LV� IROORZHG�E\�VHYHQ�GHPRJUDSKLF� LWHPV�

ZLWK�UHVSRQVH�RSWLRQV�WDNHQ�IURP�LQWHUQDWLRQDO�VXUYH\V�VXFK�DV�6$575(�WR�HQDEOH�DQ�

HYDOXDWLRQ� RI� WKH� UHSUHVHQWDWLYHQHVV� RI� WKH� VXUYH\� VDPSOH�� 7KLV� LV� IROORZHG� E\� ILYH�

LWHPV�UHJDUGLQJ�GULYLQJ�OLFHQFHV��WUDYHO�DQG�DFFHVV�WR�FDUV�DQG�ELF\FOHV��7KHUH�DUH�WKHQ�

QLQH� LWHPV� WKDW�PHDVXUH� WKH� IUHTXHQF\� RI� F\FOLQJ� DQG�DPRXQW� RI� F\FOLQJ� IRU� GLIIHUHQW�

SXUSRVHV� �H�J��� FRPPXWLQJ�� KHDOWK�� UHFUHDWLRQ�� DQG� LQ� GLIIHUHQW� HQYLURQPHQWV� �H�J���

ELF\FOH�WUDLOV��ELNH�ODQHV��RQ�VLGHZDONV��LQ�WUDIILF���7KH�IROORZLQJ�VHFWLRQ�FRPSULVHV�ILYH�

LWHPV�FRQFHUQLQJ�WKH�FLUFXPVWDQFHV�IRU�XVH�DQG�QRQ�XVH�RI�KHOPHWV�� �7KHUH�DUH� WKHQ�

WZR�LWHPV�UHODWHG�WR�WKH�UHVSRQGHQWV�DWWLWXGHV�WRZDUGV�ELF\FOH�XVH�DQG�WRZDUGV�KHOPHW�

XVH�� 7KHRU\� RI� 3ODQQHG� %HKDYLRXU� ZDV� XVHG� DV� D� EHKDYLRXUDO� FKDQJH� PRGHO� WKDW�

JXLGHG�WKH�GHYHORSPHQW�RI�WKH�LWHPV���7KH�LWHPV�ZHUH�FDUHIXOO\�ZRUGHG�WR�PD[LPLVH�WKH�

UHOHYDQFH�DQG�XVHIXOQHVV�RI�LQIRUPDWLRQ�FROOHFWHG�IURP�ERWK�ZHDUHUV�DQG�QRQ�ZHDUHUV�

RI� KHOPHWV�� � 7KH� ILQDO� WZR� LWHPV� FROOHFWHG� LQIRUPDWLRQ� DERXW� FUDVK� LQYROYHPHQW�

�LQFOXGLQJ�KHOPHW�XVH��DQG�ZKHWKHU�WKH�FUDVK�ZDV�UHSRUWHG�WR�WKH�SROLFH���

7KH�TXHVWLRQQDLUH�FRPELQHG�QHZ�VFDOH� LWHPV�ZLWK� LWHPV� IURP�SUHYLRXV�ELF\FOH�VDIHW\�

VXUYH\V�GHYHORSHG�E\�WKH�FROODERUDWLQJ�UHVHDUFKHUV�LQFOXGLQJ�WKH�4XHHQVODQG�&\FOLQJ�

6XUYH\��:DVKLQJWRQ�et al����������DQG�HDUOLHU�*UHHN�TXHVWLRQQDLUHV��3DSDGDNDNL�et al���

������� � ,Q�HDFK�FRXQWU\� WKH�TXHVWLRQQDLUH�ZDV�SUHVHQWHG� LQ� LWV�RIILFLDO� ODQJXDJH��7KH�

VRIWZDUH� XVHG� WR� DGPLQLVWHU� WKH� RQOLQH� TXHVWLRQQDLUH� YDULHG� DPRQJ� FRXQWULHV�� ZLWK�

.H\6XUYH\�� EHLQJ� XVHG� LQ� PRVW�� 7KH� 'XWFK� ,QVWLWXWH� IRU� 5RDG� 6DIHW\� 5HVHDUFK�

�6:29��DVVLVWHG� LQ� SURJUDPPLQJ� WKH� VXUYH\� LQ� VHYHUDO� ODQJXDJHV�� DQG� LQ�PDQDJLQJ�

DQG�PDLQWDLQLQJ�WKH�GDWD�EDQN���

4XHVWLRQQDLUHV�ZHUH�PDGH�DYDLODEOH�RQOLQH��DQG�WKHLU�GLVVHPLQDWLRQ�ZDV�SURPRWHG�E\�

GLIIHUHQW�YHQXHV�E\�WKH�&267�$FWLRQ�UHVHDUFKHUV�LQ����FRXQWULHV��VHH�7DEOH�����3ULRU�WR�
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LWV� JHQHUDO� GLVVHPLQDWLRQ� WKH� TXHVWLRQQDLUH� ZDV� SLORW� WHVWHG� RQ� ��� ,VUDHOL� F\FOLVWV� LQ�

IDFH�WR�IDFH�LQWHUYLHZV��

�����3DUWLFLSDQW�UHFUXLWPHQW�DQG�VDPSOH�VL]H�

&RQYHQLHQFH�VDPSOLQJ�YLD�VRFLDO�PHGLD��ZRUG�RI�PRXWK��DQG�ELF\FOH�RUJDQLVDWLRQV�ZDV�

WKH�SULPDU\�UHFUXLWPHQW�VWUDWHJ\��3DUWLFLSDWLRQ�ZDV�UHVWULFWHG�WR�DGXOWV�����\HDUV�ROG�RU�

ROGHU��ZKR�KDG� ULGGHQ�D�ELF\FOH� LQ� WKH� ODVW�PRQWK�� �7KH�ZLOOLQJQHVV� WR�DQVZHU� WR� WKH�

RQOLQH�VXUYH\�ZDV�FRQVLGHUHG�DV�FRQVHQW�WR�SDUWLFLSDWH��$�WRWDO�RI�������UHVSRQVHV�WR�

WKH�VXUYH\�ZHUH�VXEPLWWHG��RXW�RI�ZKLFK�������UHVSRQVHV�ZHUH�UHFHLYHG�E\�WKH�FXW�RII�

GDWH�RI���-XO\�������6XEVHTXHQWO\������UHVSRQVHV�IURP�$UJHQWLQD�ZHUH�DGGHG�WR�WKLV�

GDWDEDVH�� 6RPH� UHVSRQGHQWV� FRPSOHWHG� TXHVWLRQQDLUHV� IRU� WKHLU� KRPH� FRXQWU\�ZKLOH�

WKH\�ZHUH�UHVSRQGLQJ�IURP�D�GLIIHUHQW�FRXQWU\��WKH�ODUJHVW�JURXS�EHLQJ����UHVLGHQWV�RI�

*HUPDQ\� ZKR� FRPSOHWHG� WKH� 6ZLVV� VXUYH\��� DQG� RWKHU� UHVSRQGHQWV� GLG� QRW� VSHFLI\�

WKHLU�FRXQWU\�RI�UHVLGHQFH��Q ������ZKLFK�OHG�WR�VXEWUDFWLQJ�WKHP�IURP�WKH�WRWDO�VDPSOH�

RI�TXHVWLRQQDLUHV�� � �([FOXVLRQ�RI� UHVSRQGHQWV�RFFXUUHG� LQ�D�VWHS�ZLVH�PDQQHU� �VHH����

)LUVWO\�� FRXQWULHV� ZLWK� OHVV� WKDQ� ���� SDUWLFLSDQWV� ZHUH� H[FOXGHG�� UHVXOWLQJ� LQ� WKH� ����

UHVSRQGHQWV� EHLQJ� H[FOXGHG� �IRU� H[DPSOH�� ��� UHVSRQGHQWV� IURP� %HOJLXP���

5HVSRQGHQWV� ZKR� GLG� QRW� VSHFLI\� WKHLU� FRXQWU\� RI� UHVLGHQFH� ZHUH� WKHQ� H[FOXGHG��

IROORZHG�E\�UHVSRQGHQWV�ZKR�GLG�QRW�SURYLGH�WKHLU�DJH�DQG�JHQGHU��IROORZHG�E\�WKRVH�

UHVSRQGHQWV�ZKR�ZHUH�XQGHU����\HDUV�RI�DJH��)LQDOO\�� UHVSRQGHQWV�ZKR�SURYLGHG�QR�

UHVSRQVH��RU� UHSRUWHG�³1HYHU´� WR� WKH�TXHVWLRQ�³'XULQJ� WKH� ODVW����PRQWKV�RQ�DYHUDJH�

KRZ� RIWHQ� GLG� \RX� WUDYHO� E\� F\FOLQJ´� ZHUH� DOVR� H[FOXGHG�� � 7KH� ILQDO� VDPSOH� VL]H� IRU�

DQDO\VLV�ZDV���������
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)LJXUH���'HFLVLRQ�WUHH�IRU�FOHDQLQJ�WKH�GDWDEDVH�
�

�����4XHVWLRQQDLUH�LWHPV�UHODWHG�WR�FUDVK�LQYROYHPHQW�DQG�UHSRUWLQJ��

7KH� FRPSOHWH� TXHVWLRQQDLUH� LV� DYDLODEOH� RQ� WKH� ZHE� DW� WKH� &267� 7�����

ZHEVLWH� DV� SDUW� RI� WKH� )LQDO� 5HSRUW� RI� :RUNLQJ� *URXS� �� �KWWS���ZZZ�ELF\FOH�

KHOPHWV�HX�LPDJHV�GRZQORDGV�&267�$FWLRQ�78����B:*�B�����SGI��� �7KH�ILQDO�

TXHVWLRQV�RI�WKH�TXHVWLRQQDLUH�IRFXVHG�RQ�WKH�F\FOLVW
V�FUDVK�DQG�FUDVK�UHSRUWLQJ�

H[SHULHQFH�DV�VWDWHG�LQ�UHVSRQVHV�WR�WKH�IROORZLQJ�TXHVWLRQV��

� dŽƚĂů�ƐƵƌǀĞǇ�ƌĞƐƉŽŶƐĞƐ�
;ŶсϵϮϯϴͿ�

�ŽƵŶƚƌǇ�ŽĨ�ƐƵƌǀĞǇ͕������
UHVSRQVHV��Q ������

�ŽƵŶƚƌǇ�ŽĨ�ƌĞƐŝĚĞŶĐĞ�
ƐƉĞĐŝĨŝĞĚ�;ŶсϴϮϱϬͿ�

�ŐĞ�ĂŶĚ�ŐĞŶĚĞƌ�ŶŽƚ�
ƐƉĞĐŝĨŝĞĚ�;ŶсϱϭϮͿ�

�ŐĞ�ĂŶĚ�ŐĞŶĚĞƌ�ƐƉĞĐŝĨŝĞĚ�
;ŶсϳϲϯϴͿ�

ZĞƐƉŽŶĚĞŶƚ�фϭϴ�ǇĞĂƌƐ�ŽĨ�
ĂŐĞ�;ŶсϰϬͿ�

ZĞƐƉŽŶĚĞŶƚ�����\HDUV�RI�
DJH��Q ������

�ŝĚ�ŶŽƚ�ƌĞƐƉŽŶĚ�Žƌ�
ƌĞƐƉŽŶĚĞĚ�ΗEĞǀĞƌΗ�ƚŽ�
ĨƌĞƋƵĞŶĐǇ�ŽĨ�ĐǇĐůŝŶŐ�
ƋƵĞƐƚŝŽŶƐ�;ŶсϱϴϯͿ�

ZĞƐƉŽŶĚĞŶƚ�ǁŝƚŚ�Ăƚ�ůĞĂƐƚ�
ΗZŝĚĞ�ůĞƐƐ�ƚŚĂŶ�ŽŶĐĞ�Ă�
ŵŽŶƚŚΗ�ƚŽ�ĨƌĞƋƵĞŶĐǇ�ŽĨ�

ĐǇĐůŝŶŐ�ƋƵĞƐƚŝŽŶƐ�
;ŶсϳϬϭϱͿ�

�ŽƵŶƚƌǇ�ŽĨ�ƌĞƐŝĚĞŶĐĞ�ŶŽƚ�
ƐƉĞĐŝĨŝĞĚ�;ŶсϳϰϳͿ�

�ŽƵŶƚƌǇ�ŽĨ�ƐƵƌǀĞǇ͕�фϭϬϬ�
ƌĞƐƉŽŶƐĞƐ�;ŶсϭϰϭͿ�
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4����,Q�WKH�ODVW�\HDU��KRZ�PDQ\�DFFLGHQWV�KDYH�\RX�EHHQ�LQYROYHG�LQ�DV�D�F\FOLVW�

LQ�ZKLFK�\RX������SOHDVH�SXW�WKH�QXPEHU�]HUR�>�@�LQ�HDFK�ER[��LI�\RX�KDYH�QRW�KDG�D�

FUDVK�WKDW�PDWFKHV�WKH�GHVFULSWLRQ����

�D��+DG�FXWV�RU�VFUDSHV�WKDW�GLG�QRW�UHTXLUH�PHGLFDO�DWWHQWLRQ��

��E��:HUH�WUHDWHG�E\�D�QXUVH�RU�GRFWRU�ZLWKRXW�EHLQJ�DGPLWWHG�WR�KRVSLWDO��

�F��:HUH�DGPLWWHG�WR�KRVSLWDO��

4���D���)RU�WKH�PRVW�VHULRXV�FUDVK��ZKLFK�WHUP�EHORZ�GHVFULEHV�LW�EHVW���

�D��%LF\FOH�PRWRU�YHKLFOH�FUDVK���

�E��%LF\FOH�LQWR�IL[HG�REMHFW���

�F��)DOO�RII�ELF\FOH���

�G��%LF\FOH�ELF\FOH�FUDVK���

�H��%LF\FOH�SHGHVWULDQ�FUDVK��

�I��2WKHU�8QNQRZQ�

4���E���:DV�WKH�FUDVK�UHSRUWHG�WR�SROLFH"��D�<HV���E��1R�

4���F���:HUH�\RX�ZHDULQJ�D�ELF\FOH�KHOPHW�DW�WKH�WLPH�RI�WKH�FUDVK"��D��<HV���E��

1R�

4���G���:DV�WKH�KHOPHW�IDVWHQHG�DW�WKH�WLPH�RI�WKH�FUDVK"��D��<HV���E��1R�

4���H���'R�\RX�WKLQN�WKDW�ZHDULQJ�D�KHOPHW�UHGXFHG�WKH�VHYHULW\�RI�DQ\�KHDG�

LQMXULHV�LQ�WKDW�FUDVK"��D��<HV���E��1R�

4���H���'R�\RX�WKLQN�WKDW�ZHDULQJ�D�KHOPHW�ZRXOG�KDYH�UHGXFHG�WKH�VHYHULW\�RI�

DQ\�KHDG�LQMXULHV�LQ�WKDW�FUDVK"��D��<HV���E��1R�

�� 5(68/76�
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,Q�WKLV�SDSHU�ZH�SUHVHQW�RQO\�UHVXOWV�UHODWHG�WR�WKH�XQGHU�UHSRUWLQJ�RI�FUDVKHV��IRFXVLQJ�

ILUVW� RQ� WKH� YDULDEOHV� WKDW� ZHUH� VLJQLILFDQWO\� DVVRFLDWHG� ZLWK� WKH� OHYHO� RI� UHSRUWLQJ��

FRXQWU\��W\SH�RI�FUDVK��FUDVK�VHYHULW\��DQG�PDULWDO�VWDWXV�RI�WKH�ULGHU��

�����'LIIHUHQFHV�EHWZHHQ�FRXQWULHV�LQ�ELF\FOH�FUDVKHV�UHSRUWHG�WR�WKH�SROLFH�

7DEOH���VKRZV�WKH�QXPEHU�RI�TXHVWLRQQDLUHV�ILOOHG�RXW�IRU�HDFK�FRXQWU\��WKH�QXPEHU�

RI�FUDVKHV� UHFDOOHG� LQ� WKH�SDVW�\HDU� LQ�HDFK�FRXQWU\�� WKH�QXPEHU�RI�F\FOLVWV� UHSRUWLQJ�

RQH�RU�PRUH�FUDVKHV�LQ�WKH�SDVW�\HDU��DQG�WKH�QXPEHU�DQG�SHUFHQW�RI�FUDVKHV�UHSRUWHG�

WR� WKH�SROLFH�E\�FRXQWU\��$� WRWDO� RI� ����� ULGHUV� UHVSRQGHG� WKDW� WKH\�KDG�DW� OHDVW�RQH�

DFFLGHQW� LQ�WKH�SDVW�\HDU��DQG�IXUWKHU�VSHFLILHG�ZKHWKHU�RU�QRW�WKH\�UHSRUWHG�WKH�PRVW�

VHYHUH�FUDVK�WR�WKH�SROLFH��$�WRWDO�RI����UHVSRQGHQWV�FODLPHG�WR�KDYH�KDG�DW�OHDVW�RQH�

DFFLGHQW�EXW�GLG�QRW�LQGLFDWH�LI�WKH\�UHSRUWHG�WR�WKH�SROLFH�RU�QRW��VR�WKH\�ZHUH�H[FOXGHG�

IURP�WKH�DQDO\VLV�EHORZ��

7DEOH� ���1XPEHU� RI� UHVSRQVHV� IURP� HDFK� FRXQWU\�� QXPEHU� RI� FUDVKHV�� QXPEHU� RI�
F\FOLVWV� UHSRUWLQJ�KDYLQJ�RQH�RU�PRUH� FUDVKHV�� QXPEHU�RI� F\FOLVWV� UHSRUWLQJ� WKH�PRVW�
VHYHUH�FUDVK� WR� WKH�SROLFH��DQG�SHUFHQW�RI� WKHVH�FUDVKHV� UHSRUWHG� WR� WKH�SROLFH��7KH�
URZV� DUH� VRUWHG� DFFRUGLQJ� WR� WKH� ODVW� FROXPQ�� /RZHU�FDVH� LWDOLFL]HG� OHWWHUV� LQ� WKH� ODVW�
FROXPQ� LQGLFDWH� WKH� VLJQLILFDQFH� RI� WKH� SDLUZLVH� FRPSDULVRQV� EHWZHHQ� FRXQWULHV� LQ� WKH�
SHUFHQWDJHV�RI� UHSRUWLQJ�XVLQJ�]�WHVWV�ZKHQ�VDPSOHV�DUH� ODUJHU� WKDQ����RU�)LVKHU¶V�H[DFW� WHVW�
ZKHQ�WKH�VDPSOHV�DUH�VPDOOHU���
��

Country Number of 
responses 

Number of 
crashes 

Number of cyclists 
reporting having one or 

more crashes 

No. of cyclists reporting 
the most severe crash to 

police 

Percent of these 
cyclists reporting it to 

police 
Germany 104 32 ��� 7 b35.0 
Turkey 169 236 ��� 10 a, b 21.7 
Switzerland 110 51 ��� 4 a, b 15.4 
Netherlands 519 96 ��� 11 a, b 13.6 
Portugal 310 535 ���� 15 a, b 13.2 
Norway 1194 1 ���� 35 a, b 9.3 
Spain 194 349 ��� 6 a, b 9.2 
France 435 220 ���� 11 a, b 9.2 
Estonia 130 42 ��� 2 a, b 9.1 
Italy 2164 902 ���� 34 a 8.3 
Australia 181 245 ��� 6 a, b 8.2 
Sweden 360 238 ���� 9 a, b 7.2 
Argentina 541 536 ���� 10 a 6.0 
Romania 110 60 ��� 1 a, b 5.3 
Greece 182 230 ��� 3 a, b 4.9 
Croatia 130 169 ��� 1 a, b 2.6 
Israel 182 40 ��� 0 a, b 0.0 

Total 7015 3981 1783 165 9.3 

�

������������������������������������������������������
ϭ�dŚŝƐ�ƋƵĞƐƚŝŽŶ�ǁĂƐ�ŶŽƚ�ĂƐŬĞĚ�ŝŶ�EŽƌǁĂǇ�
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:KHQ� DYHUDJHG� DFURVV� DOO� UHVSRQGHQWV� RQO\� ������ �&,�  � ������ ������� RI� DOO�

ELF\FOLVWV� UHSRUWHG� WKHLU� PRVW� VHYHUH� FUDVK� WR� WKH� SROLFH�� :KHQ� DYHUDJHG� DFURVV�

FRXQWULHV�±� WKHUHE\�UHPRYLQJ� WKH�HIIHFW�RI� WKH�GLIIHUHQW�VDPSOH�VL]H� LQ�HDFK�FRXQWU\� ��

WKH� PHGLDQ� UHSRUWLQJ� OHYHO� LV� ����� DQG� WKH� PHDQ� LV� ������ �&,�  � ������ �������� ,I�

*HUPDQ\�LV�FRQVLGHUHG�DQ�RXWOLHU��WKHQ�WKH�GLVWULEXWLRQ�LV�FORVHU�WR�QRUPDO�ZLWK�D�PHDQ�

UHSRUWLQJ�OHYHO�RI����������������������7KH�GDWD�LQ�7DEOH���DUH�VRUWHG�LQ�GHVFHQGLQJ�

RUGHU�DFFRUGLQJ�WR�WKH�SHUFHQWDJH�RI�F\FOLVWV�ZKR�UHSRUWHG�WKHLU�PRVW�VHYHUH�FUDVK�WR�

WKH�SROLFH��/RZHU�FDVH� LWDOLFL]HG� OHWWHUV� LQ� WKH� ODVW� FROXPQ� LQGLFDWH� WKH�VLJQLILFDQFH�RI�

WKH�SDLUZLVH�FRPSDULVRQV�EHWZHHQ�FRXQWULHV� LQ� WKH�SHUFHQWDJHV�RI� UHSRUWLQJ�XVLQJ�]�

WHVWV�ZKHQ� VDPSOHV� DUH� ODUJHU� WKDQ� ��� RU� )LVKHU¶V� H[DFW� WHVW�ZKHQ� WKH� VDPSOHV� DUH�

VPDOOHU�� 7KH� OHYHO� RI� VLJQLILFDQFH� ZDV� DGMXVWHG� XVLQJ� WKH� %RQIHUURQL� FRUUHFWLRQ� WR�

FRQWURO� IRU� WKH� QXPEHU� RI� FRPSDULVRQV�� 3HUFHQWDJH� RI� WKH� PRVW� VHYHUH� FUDVKHV�

UHSRUWHG� WR� WKH� SROLFH� IRU� FRXQWULHV� VKDULQJ� WKH� VDPH� OHWWHU� ZHUH� QRW� VWDWLVWLFDOO\�

VLJQLILFDQW� IURP�HDFK�RWKHU��7KH�H[DPLQDWLRQ�RI� WKHVH�GLIIHUHQFHV�VKRZ�D�YHU\�VLPSOH�

SDWWHUQ��ZLWK�*HUPDQ\�KDYLQJ�D�VWDWLVWLFDOO\�VLJQLILFDQW�KLJKHU� UDWH� WKDQ�$UJHQWLQD�DQG�

,WDO\������RI�F\FOLVWV�UHSRUWLQJ�LQ�*HUPDQ\�����LQ�$UJHQWLQD�DQG������LQ�,WDO\��DQG�WKH�

UHVW�RI� WKH�FRXQWULHV�VLWXDWHG� LQ� WKH�PLGGOH��ZLWK�QR�VWDWLVWLFDOO\�VLJQLILFDQW�GLIIHUHQFHV�

DPRQJ�WKHP��1RWH��KRZHYHU��WKDW�RWKHU�FRXQWULHV��ZLWK�UHSRUWLQJ�OHYHOV�WKDW�DUH�VLPLODU�

RU�EHORZ�WKRVH�RI�$UJHQWLQD�DQG�,WDO\��GLG�QRW�GLIIHU�VLJQLILFDQWO\�IURP�*HUPDQ\��DQG�WKLV�

LV� PRVW� OLNHO\� GXH� WR� WKH� VPDOO� QXPEHUV� DQG� ODUJH� YDULDQFH�� $OVR�� WKHVH� UDWHV� DUH�

XQDGMXVWHG�IRU�WKH�LQMXU\�VHYHULW\��DQG��DV�GLVFXVVHG�EHORZ��RQFH�WKH�UDWHV�DUH�DGMXVWHG�

IRU�LQMXU\�VHYHULW\��WKH�UDQN�RUGHU�FKDQJHV��VHH�7DEOH�����

�����7\SH�RI� FUDVK��PRVW� IUHTXHQWO\� UHSRUWHG�DUH�ZLWK�PRWRU�YHKLFOH�� OHDVW� UHSRUWHG�

DUH�IDOOLQJ�RII�ELNH���

7KH� YDULDEOH� W\SH� RI� FUDVK� GLVWLQJXLVKHV� DPRQJ� WKH� IROORZLQJ� W\SHV�� %LF\FOH�PRWRU�

YHKLFOH� FROOLVLRQ�� %LF\FOH�ELF\FOH� FROOLVLRQ�� %LF\FOH�SHGHVWULDQ� FROOLVLRQ�� %LF\FOH�IL[HG�

REMHFW� FROOLVLRQ�� )DOOLQJ� RII� ELF\FOH�� DQG� 2WKHU�8QNQRZQ�� 7KH� ���� UHVSRQGHQWV� ZKR�

FODLPHG� WR�KDYH�KDG�RQH�RU�PRUH�DFFLGHQWV�EXW�GLG�QRW� LQGLFDWH� WKH� W\SH�RI� WKH�PRVW�

VHYHUH�FUDVK�ZHUH�H[FOXGHG�IURP�WKH�DQDO\VLV��7KH�&KL�6TXDUH�IRU�WKH�FURVV�WDEXODWLRQ�

RI� WKH� W\SH� RI� FUDVK� DQG� UHSRUWLQJ� WR� SROLFH�ZDV� ������� �GI ��� S�������� LQGLFDWLQJ� D�

KLJKO\�VLJQLILFDQW�DVVRFLDWLRQ�EHWZHHQ�WKHVH�WZR�YDULDEOHV���

7DEOH���VKRZV�WKH�FRXQWV�DQG�SHUFHQWDJHV�RI�WKH�PRVW�VHYHUH�FUDVKHV�UHSRUWHG�WR�

WKH�SROLFH�E\�WKH�W\SH�RI�FUDVK�VRUWHG�LQ�GHVFHQGLQJ�RUGHU�DFFRUGLQJ�WR�WKH�SHUFHQWDJH�

RI� SRVLWLYH� UHSRUWLQJ�� $JDLQ�� VPDOO� LWDOLFL]HG� OHWWHUV� LQGLFDWH� VLJQLILFDQFH� RI� WKH�
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GLIIHUHQFHV�� XVLQJ� HLWKHU� ]�WHVWV� RU� )LVKHU� H[DFW� WHVWV� ZKHQ� WKH� IUHTXHQF\� LV� VPDOOHU�

WKDQ� ��� 7KH� UHVXOWV� VKRZ� WKDW� WKH� PRVW� RIWHQ� UHSRUWHG� FUDVKHV� ZHUH� FROOLVLRQV� ZLWK�

PRWRU� YHKLFOHV�� � 7KHVH� FUDVKHV� ZHUH� UHSRUWHG� DW� VLJQLILFDQWO\� KLJKHU� UDWHV� WKDQ�

FROOLVLRQV� ZLWK� ELF\FOHV�� IL[HG� REMHFWV� RU� VLPSO\� IDOOLQJ� RII� WKH� ELF\FOH�� $V� WKHVH�

GLIIHUHQFHV�FRXOG�EH�H[SODLQHG�E\�WKH�GLIIHUHQW�VHYHULWLHV�DVVRFLDWHG�ZLWK�WKHVH�W\SHV�RI�

FUDVKHV�� ZH� DOVR� H[DPLQHG� WKH� LQWHUDFWLRQ� EHWZHHQ� W\SH� RI� FUDVK� DQG� VHYHULW\� IRU�

H[SODLQLQJ�UHSRUWLQJ�WR�SROLFH�DV�SDUW�RI�D�PXOWLYDULDWH�PRGHO�ODWHU�LQ�WKLV�SDSHU��

7DEOH����&RXQW�DQG�3HUFHQWDJH�RI�ELF\FOLVWV�ZKR� UHSRUWHG�RQH�RU�PRUH�FUDVKHV� WR�
WKH�SROLFH�E\�W\SH�RI�FUDVK�

 Reporting to Police 
Type of crash Total Yes Yes (%) 
Bicycle-motor vehicle crash 370 92 b 24.9 
Other/Unknown 145 19 a, b 13.1 
Bicycle-bicycle crash 98 10 a 10.2 
Bicycle-pedestrian crash 23 1 a, b, c 4.3 
Bicycle into fixed object 140 6 a, c 4.3 
Fall off bicycle 835 22 c 2.6 

Total 1611 150 9.3 

Chi-Square=157.50, df=5, p<.001 
�

�����,QMXU\�VHYHULW\��WKH�KLJKHU�LW�LV�WKH�PRUH�OLNHO\�WR�EH�UHSRUWHG�

7KH�TXHVWLRQQDLUH�KDG�RQH� LWHP�FRQVLVWLQJ�RI� WKUHH�TXHVWLRQV� UHODWHG� WR�VHYHULW\�RI�

WKH�LQMXULHV��7KH�LWHP�VWDUWHG�DV�³,Q�WKH�ODVW�\HDU��KRZ�PDQ\�DFFLGHQWV�KDYH�\RX�EHHQ�

LQYROYHG� LQ� DV� D� F\FOLVW� WKDW«´� �� �� +DG� FXWV� RU� VFUDSHV� WKDW� GLG� QRW� UHTXLUH�PHGLFDO�

DWWHQWLRQ����±�:HUH�WUHDWHG�E\�D�QXUVH�RU�GRFWRU�ZLWKRXW�EHLQJ�DGPLWWHG�WR�KRVSLWDO��DQG�

���:HUH�DGPLWWHG�WR�KRVSLWDO��1RWLFH�WKDW�ZH�IRFXVHG�RQO\�RQ�WKH�PRVW�VHYHUH�FUDVK�IRU�

HDFK�UHVSRQGHQW��DV�ZH�UHFNRQHG�WKLV�ZRXOG�OLNHO\�EH�WKH�RQH�UHSRUWHG�WR�SROLFH��

7DEOH���VKRZV�VHYHULW\�RI�WKH�PRVW�VHYHUH�FUDVK�WKH�UHVSRQGHQW�KDG�VXIIHUHG��DV�D�

IXQFWLRQ�RI�ZKHWKHU�RU� QRW� LW�ZDV� UHSRUWHG� WR� WKH�SROLFH��7KLV� WDEOH�KDG�&KL�VTXDUH� �

��������GI ���S���������LQGLFDWLQJ�KLJKO\�VLJQLILFDQW�GLIIHUHQFHV�DPRQJ�WKH�LQMXU\�OHYHOV���

7HVWV� IRU� WKH� VSHFLILF� SHUFHQWDJHV� VKRZHG� WKDW�� DV� H[SHFWHG�� WKH� PRUH� VHYHUH� WKH�

FUDVK�� WKH�PRUH� OLNHO\� LW� ZDV� WR� EH� UHSRUWHG� WR� WKH� SROLFH� �ZLWK� DOO� GLIIHUHQFHV� EHLQJ�

VLJQLILFDQW� DW� S����� �XVLQJ� %RQIHUURQL� FRUUHFWLRQ��� ,W� LV� LQGHHG� VWULNLQJ� WKDW� RQ� WKH�
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DYHUDJH� HYHQ� WKH� PRVW� VHYHUH� FUDVKHV� ±� WKRVH� UHVXOWLQJ� LQ� KRVSLWDOL]DWLRQ� �� ZHUH�

UHSRUWHG�WR�WKH�SROLFH�RQO\�VOLJKWO\�PRUH�WKDQ�RQH�WKLUG�RI�WKH�WLPHV��

7DEOH���&RXQW�DQG�3HUFHQWDJH�RI�ELF\FOLVWV�ZKR�UHSRUWHG�RQH�RU�PRUH�FUDVKHV�WR�WKH�
SROLFH�E\�VHYHULW\�RI�WKH�LQMXULHV�

 Reporting to Police 
Injury Severity Total Yes Yes (%) 
Admitted to Hospital 157 59 a37.6 
Needed Medical attention 290 37 b12.8 
No medical attention 1055 41 c3.9 

Total 1502 137 9.1 
Chi-Square=157.502, df=5, p<.001 

�

$V�H[SHFWHG��WKHUH�ZDV�D�VWURQJ�LQWHUDFWLRQ�EHWZHHQ�LQMXU\�VHYHULW\�DQG�W\SH�RI�FUDVK�

�&KL�6TXDUH� ��������S��������ZKLFK�LV�GHSLFWHG�LQ�7DEOH����2I�DOO�FROOLVLRQV�ZLWK�PRWRU�

YHKLFOHV�� ����� SHUFHQW� UHVXOWHG� LQ� KRVSLWDO� DGPLVVLRQ�� FRPSDUHG� WR� ���� SHUFHQW� RI� DOO�

IDOOLQJ�RII�ELNH�FUDVKHV��DQG�WKHVH�GLIIHUHQFHV�ZHUH�VWDWLVWLFDOO\�VLJQLILFDQW��

7DEOH����&RXQWV�DQG�SHUFHQWDJHV�RI�FUDVK�VHYHULW\�IRU�HDFK�W\SH�RI�ELF\FOH�FUDVK��(DFK�

VXEVFULSW�OHWWHU�GHQRWHV�D�VXEVHW�ZLWKLQ�WKH�VDPH�OHYHO�RI�LQMXU\��&DWHJRULHV�VKDULQJ�WKH�

VDPH�OHWWHU� LQGLFDWH�WKDW�WKHLU�SURSRUWLRQV�GR�QRW�GLIIHU�VLJQLILFDQWO\�IURP�HDFK�RWKHU�DW�

WKH�����OHYHO��

�

/HYHOB&UDVK�

1R�PHGLFDO�DWWHQWLRQ� 1HHG��0HG��DWWHQWLRQ� $GPLWWHG�WR�+RVSLWDO�

&RXQW� ��� &RXQW� ��� &RXQW� ���
�%LF\FOH�PRWRU�YHKLFOH�FUDVK� ���D� ����� ��D� ����� ��D� �����

%LF\FOH�LQWR�IL[HG�REMHFW� ��D��E� ����� ��D� ����� ��D��E� �����

)DOO�RII�ELF\FOH� ���E� ����� ���D� ����� ��E� ����

%LF\FOH�ELF\FOH�FUDVK� ��D��E� ����� ��D� ����� �D��E� ����

%LF\FOH�SHGHVWULDQ�FUDVK� ��D��E� ����� �D� ����� �D��E� ����

2WKHU�8QNQRZQ� ��D��E� ����� ��D� ����� ��D��E� �����

7RWDO� ����� ����� ���� ����� ���� �����

�
�
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�

�����0DULWDO�SDUWQHUVKLS�6WDWXV��

0DULWDO� 6WDWXV� ZDV� VSOLW� LQWR� WKUHH� FDWHJRULHV�� D�� 6LQJOH�GLYRUFHG�ZLGRZHG�� E��

0DUULHG�GH�IDFWR�SDUWQHUHG��DQG�F��2WKHU��6LQJOH�SHRSOH�ZHUH����SHUFHQW�PRUH�OLNHO\�WR�

UHSRUW� WKH�FUDVK� WR� WKH�SROLFH� WKDQ�SHRSOH� OLYLQJ�ZLWK� VRPHRQH� �&KL� VTXDUH� ��������

�GI ���S���������7DEOH�������

7DEOH����&RXQW�DQG�3HUFHQWDJH�RI�ELF\FOLVWV�ZKR�UHSRUWHG�RQH�RU�PRUH�ELF\FOH�
FUDVKHV�WR�WKH�SROLFH�E\�PDULWDO�VWDWXV�

 Reporting to Police 
Marital Status Total Yes Yes (%) 

Single/divorced/widowed 648 76 a11.7 

Married/de facto/partnered 1027 80 b7.8 

Other 114 8 a,b 7.0 

Total 1789 164 9.2 

Chi-Square=192.902, df=2, p<.001 
�

�����/RJLVWLF�UHJUHVVLRQ�PRGHO�RI�WKH�SUHGLFWRUV�RI�SROLFH�UHSRUWLQJ�

�$� ORJLVWLF� UHJUHVVLRQ� DQDO\VLV� ZDV� SHUIRUPHG� RQ� WKH� RXWFRPH� YDULDEOH� �FUDVKHV�

UHSRUWHG� WR� SROLFH�� ZLWK� IRXU� SUHGLFWRU� YDULDEOHV�� QDPHO\� &RXQWU\� �ZLWK� FRXQWULHV� DV�

FDWHJRULHV���6HYHULW\��1R�PHGLFDO�DWWHQWLRQ��1HHGHG�PHGLFDO�DWWHQWLRQ��$GPLWWHG�WR�WKH�

KRVSLWDO���7\SH�RI�&UDVK��%LF\FOH�PRWRU�YHKLFOH�FUDVK��%LF\FOH�LQWR�IL[HG�REMHFW��)DOO�RII�

ELF\FOH�� %LF\FOH�ELF\FOH� FUDVK�� %LF\FOH�SHGHVWULDQ� FUDVK�� 2WKHU�8QNQRZQ�� DQG�0DULWDO�

6WDWXV� �6LQJOH�GLYRUFHG�ZLGRZHG�� 0DUULHG�GH� IDFWR�SDUWQHUHG�� 2WKHU)�� $� WRWDO� RI� �����

UHVSRQGHQWV�LQ�WKH�GDWDEDVH�KDG�KDG�DW�OHDVW�RQH�DFFLGHQW�DQG�KDG�FRPSOHWHG�DOO�WKH�

LQIRUPDWLRQ� IRU� WKH� DERYH� YDULDEOHV�� �1RWH�� ,VUDHO� ZDV� RPLWWHG� IURP� WKH� DQDO\VLV�

EHFDXVH�RI�FDOFXODWLRQ�SUREOHPV�GXH�WR�LWV�]HUR�UHSRUWLQJ�WR�SROLFH���

$� WHVW� RI� WKH� IXOO�PRGHO� XVLQJ�&RXQWU\��7\SH�RI�&UDVK��6HYHULW\� DQG�0DULWDO�6WDWXV�

DJDLQVW� D� FRQVWDQW�RQO\� PRGHO� ZDV� VWDWLVWLFDOO\� VLJQLILFDQW�� &KL� 6TXDUH� �����

1 ����� �������� S������� &ODVVLILFDWLRQ� FRUUHFWO\� SUHGLFWHG� ������ RI� QRQ�UHSRUWHG�

FUDVKHV�DQG�������RI�UHSRUWHG�FUDVKHV�ZLWK�DQ�RYHUDOO�VXFFHVV�UDWH�RI��������
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7DEOH���VKRZV�WKH�UHJUHVVLRQ�FRHIILFLHQWV��VWDQGDUG�HUURUV��:DOG�VWDWLVWLFV��GHJUHHV�

RI� IUHHGRP��VLJQLILFDQFH��DQG�RGGV� UDWLRV� IRU� WKH�SUHGLFWRUV�DQG� WKH�FDWHJRULHV�RI� WKH�

SUHGLFWRUV�� $GGLWLRQDOO\�� WKH� LQWHUYDOV� RI� FRQILGHQFH� IRU� WKH� RGGV� UDWLRV� DUH� VKRZQ� LQ�

)LJXUH���:H�GLVFXVV�WKH�UHVXOWV�IRU�WKH�IRXU�SUHGLFWRUV�LQ�WKH�PRGHO�LQ�WKH�SDUDJUDSKV�

EHORZ���

7DEOH� ��� 5HJUHVVLRQ� FRHIILFLHQWV�� VWDQGDUG� HUURUV�� :DOG� VWDWLVWLFV�� GHJUHHV� RI�
IUHHGRP�� VLJQLILFDQFH� DQG� RGGV� UDWLRV� IRU� ORJLVWLF� UHJUHVVLRQ� PRGHO� IRU� SUHGLFWLQJ�
UHSRUWLQJ�WR�SROLFH�XVLQJ�&RXQWU\��6HYHULW\�RI�WKH�FUDVK�DQG�7\SH�RI�FUDVK�DV�SUHGLFWRUV���
�

  B Std. error Wald Df Sig. Odds ratios 
Country     35.773 15 0.002  

 Argentina -1.500 0.408 13.518 1 0.000 0.223 
 Australia 0.074 0.506 0.021 1 0.884 1.077 
 Croatia -0.868 1.002 0.749 1 0.387 0.420 
 Estonia -0.098 0.903 0.012 1 0.914 0.907 
 France 0.517 0.414 1.558 1 0.212 1.677 
 Germany 2.083 0.561 13.803 1 0.000 8.032 
 Greece -0.317 0.642 0.244 1 0.621 0.728 
 Italy -0.405 0.268 2.276 1 0.131 0.667 
 Netherlands 0.34 0.416 0.667 1 0.414 1.404 
 Norway 0.244 0.500 0.238 1 0.626 1.276 
 Portugal 0.333 0.386 0.744 1 0.388 1.395 
 Romania -0.894 1.164 0.590 1 0.442 0.409 
 Spain -0.17 0.494 0.118 1 0.731 0.844 
 Sweden -0.004 0.414 0.000 1 0.991 0.996 
 Switzerland 0.711 0.712 0.997 1 0.318 2.037 
 Turkey -.0470 0.479 .010 1 0.922 0.954 

Severity   105.317 2 .000  
 Needed Med. attent. 1.535 .271 32.119 1 .000 4.640 
 Admitted to hospital 2.875 .282 103.691 1 .000 17.730 

Type    88.822 5 .000  
 B.-motor vehicle 2.717 .304 80.057 1 .000 15.131 
 B. into fixed object .365 .558 .426 1 .514 1.440 
 Bicycle-bicycle 1.700 .479 12.621 1 .000 5.476 
 Bicycle-pedestrian 1.579 1.082 2.129 1 .145 4.850 
 Other/Unknown 2.022 .402 25.365 1 .000 7.555 

Marital_Status   8.171 2 .017  
 Single/divorced/widowed .473 .235 4.038 1 .044 1.605 
 Other 1.503 .607 6.128 1 .013 4.496 
 Constant -4.936 .348 201.555 1 .000 .007 

�
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7KH�YDULDEOH�&RXQWU\�KDV�D�:DOG�VWDWLVWLF������1 ������ ���������S ������LQGLFDWLQJ�

WKDW�GLIIHUHQFHV�EHWZHHQ�WKH�FRXQWULHV�DFFRXQW�IRU�VRPH�RI�WKH�GLIIHUHQFHV�LQ�WKH�OHYHO�

RI�UHSRUWLQJ�WR�SROLFH��,Q�RUGHU�WR�HYDOXDWH�WKH�FRQWULEXWLRQ�RI�WKH�FRXQWULHV�ZH�XVHG�WKH�

DYHUDJH�RI�WKH�FRXQWULHV�DV�UHIHUHQFH��7KXV��*HUPDQ\�VWDQGV�RXW�DV�D�FRXQWU\�ZLWK�DQ�

RGGV� UDWLR� RI� ����� �S�������� RI� UHSRUWLQJ� UHODWLYH� WR� WKH� DYHUDJH� RI� DOO� WKH� FRXQWULHV��

ZKHUHDV�$UJHQWLQD�VWDQGV�RXW�IRU�ORZ�UHSRUWLQJ�ZLWK�DQ�RGGV�UDWLR�RI�������S��������7KH�

RGGV�UDWLRV�RI�WKH�UHVW�RI�WKH�FRXQWULHV�DUH�QRW�VLJQLILFDQWO\�GLIIHUHQW�IURP�WKH�DYHUDJH��

)LJXUH� ���3ORWV� RGGV� UDWLRV� IRU� WKH� OHYHOV� RI� SUHGLFWRUV� RI� UHSRUWLQJ� D� FUDVK� WR� WKH�
SROLFH��1RWLFH�WKDW�WKH�[�D[LV�LV�SORWWHG�LQ�ORJDULWKPLFDO�VFDOH�LQ�DOO�WKH�SORWV��7KH�GRWWHG�
OLQH� VKRZV� WKH� UHIHUHQFH� FULWHULD� XVHG� LQ� HDFK� FDVH�� &RXQWULHV DYHUDJH� RI� DOO� WKH�
FRXQWULHV��0DULWDO�6WDWXV �WKH�0DUULHG�3DUWQHUHG��6HYHULW\ 1R�0HGLFDO�$WWHQWLRQ��7\SH�
RI�&UDVK )DOO�RII�%LF\FOH��
�

$UJHQWLQD
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,WDO\
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7KH�YDULDEOH�6HYHULW\�KDV�DV�:DOG�VWDWLVWLF� ����1 ������ ���������S������PHDQLQJ�

WKDW� WKH� LQMXU\� VHYHULW\� LV� D� VLJQLILFDQW� SUHGLFWRU� RI� WKH� OLNHOLKRRG� RI� UHSRUWLQJ� WR� WKH�

SROLFH��8VLQJ�DV� UHIHUHQFH�FUDVKHV� WKDW�GLG�QRW� UHTXLUH�PHGLFDO� DVVLVWDQFH�� WKH�RGGV�

UDWLR� RI� WKRVH� WKDW� QHHGHG� PHGLFDO� DWWHQWLRQ� ZDV� ������ S������� ,I� WKH� YLFWLP� ZDV�

DGPLWWHG�WR�KRVSLWDO�EHFDXVH�RI�WKH�FUDVK��WKH�RGGV�UDWLR�DOPRVW�TXDGUXSOHG�WR��������
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7KHUHIRUH��VHYHULW\�RI� WKH�FUDVK� LV� WKH�PRVW� LPSRUWDQW� IDFWRU� LQ�SUHGLFWLQJ� LI� WKH�FUDVK�

ZLOO�RU�ZLOO�QRW�EH�UHSRUWHG�WR�WKH�SROLFH��

7KH�7\SH�RI�&UDVK�KDG�D�:DOG�VWDWLVWLF�����1 ������ ���������S��������8VLQJ�IDOOLQJ�

RII� WKH�ELF\FOH�DV�WKH�UHIHUHQFH��ZH�VHH�WKDW�DOO�WKH�RWKHU�W\SHV�RI�FUDVKHV�KDYH�RGGV�

UDWLRV�ODUJHU������2I�WKRVH��KRZHYHU��WKH�RGGV�RI�UHSRUWLQJ�WR�WKH�SROLFH�DIWHU�KDYLQJ�D�

FUDVK� LQWR�D� IL[HG�REMHFW� LV�QRW�VLJQLILFDQWO\�GLIIHUHQW� IURP�WKDW�RI� IDOOLQJ�RII� WKH�ELF\FOH�

�25 ������S ������DQG�FROOLGLQJ�ZLWK�D�PRWRU�YHKLFOH�KDV� WKH� ODUJHVW�RGGV� UDWLR�RI�DOO�

�������S�������

)LQDOO\��WKH�0DULWDO�6WDWXV�KDG�D�:DOG�VWDWLVWLF�����1 ������ ���������S��������8VLQJ�

KDYLQJ�D�SDUWQHU�DV�FDWHJRU\�RI�UHIHUHQFH�ZH�VHH�WKDW�RWKHU�0DULWDO�6WDWXV�KDG�ODUJHU�

DQG� VLJQLILFDQW� RGGV� UDWLRV� �6LQJOH�'LYRUFHG�:LGRZHG ������� S������ 2WKHU�  � �������

S��������

:H� DOVR� WHVWHG� D� PRGHO� VLPLODU� WR� WKH� RQH� LQ� 7DEOH� � EXW� ZLWK� WKH� DGGLWLRQ� RI� WKH�

LQWHUDFWLRQ� EHWZHHQ� 6HYHULW\� DQG� 7\SH� RI� &UDVK� DV� LW� FRXOG� EH� DUJXHG� WKDW� FHUWDLQ�

FRPELQDWLRQV� RI� 7\SHV� RI� &UDVKHV� DQG� 6HYHULW\� PLJKW� OHDG� WR� PRUH�OHVV� UHSRUWLQJ��

+RZHYHU�� WKLV� LQWHUDFWLRQ� KDG� D� QRQ�VLJQLILFDQW� :DOG� VWDWLVWLF� >������ ���� 1 �������

S ����@�DQG�FRQVHTXHQWO\�WKLV�WHUP�ZDV�GLVFDUGHG��

�
�����)DFWRUV�QRW�DVVRFLDWHG�ZLWK�UHSRUWLQJ�RI�ELF\FOH�FUDVKHV�WR�WKH�SROLFH�

$OO�RI� WKH�RWKHU� IDFWRUV� WKDW�ZH�HYDOXDWHG� LQ�UHODWLRQ�WR� WKH� OLNHOLKRRG�RI�UHSRUWLQJ�WR�

WKH�SROLFH�ZHUH�QRW�VWDWLVWLFDOO\�VLJQLILFDQW��:H�UHSRUW�EHORZ�RQO\�WKH�UHVXOWV�RI�WKH�RQHV�

WKDW�PD\�VHHP�UHOHYDQW� WR�VDIHW\�EXW�ZHUH�QRW�VLJQLILFDQWO\�DVVRFLDWHG�ZLWK� UHSRUWLQJ��

7KHVH�LQFOXGHG�WKH�F\FOLVW
V�JHQGHU��KDYLQJ�RU�QRW�KDYLQJ�FKLOGUHQ��W\SH�RI�ELF\FOH��DQG�

XVH�RI�KHOPHW��2I� FRXUVH�� WKHUH�DUH�PDQ\�RWKHU� IDFWRUV�±�VLWXDWLRQDO��EHKDYLRUDO��DQG�

DWWLWXGLQDO�±� WKDW�PD\�RU�PD\�QRW�EH� UHODWHG� WR� WKH� OLNHOLKRRG�RI� UHSRUWLQJ��7KH�UHVXOWV�

DUH�SUHVHQWHG�LQ�7DEOHV����������DQG�����UHVSHFWLYHO\�����

7DEOH���VKRZV�WKDW�JHQGHU�LV�QRW�UHODWHG�WR�UHSRUWLQJ�WR�WKH�SROLFH�DV�WKH�GLIIHUHQFH�

EHWZHHQ�PDOHV�DQG�IHPDOHV�LV�QRQ�VLJQLILFDQW��

7DEOH����&RXQW�DQG�3HUFHQWDJH�RI�ELF\FOLVWV�ZKR�UHSRUWHG�RQH�RU�PRUH�FUDVKHV�E\�
JHQGHU�
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 Reporting to Police 
Gender Total Yes Yes (%) 

Female 460 45 9.8 
Male 1332 120 9.0 

Total 1792 165 9.2 
Chi-square=0.245, df=1, p-value=0.621 

�

7DEOH���VKRZV� WKH� W\SH�RI�ELF\FOH�RI� WKH� UHVSRQGHQWV� WKDW� UHSRUWHG�KDYLQJ�DW� OHDVW�

RQH�DFFLGHQW��7KH�&KL�VTXDUH�IRU�WKLV�WDEOH�ZDV�PDUJLQDOO\�VLJQLILFDQW��&KL�VTXDUH �����

GI ���S�YDOXH �������EXW� WKH�SDLUZLVH�GLIIHUHQFHV�EHWZHHQ� WKH� W\SH�RI�ELF\FOHV�XVLQJ�

WKH� %RQIHUURQL� FRUUHFWLRQ�ZHUH� QRW� VLJQLILFDQW�� $OVR�� LQ� DQ� DQDO\VLV� WKDW� LQFOXGHG� WKLV�

YDULDEOH� DV� DQ� DGGLWLRQDO� IDFWRU� LQ� WKH� ORJLVWLF� UHJUHVVLRQ� WKH� W\SH� RI� ELF\FOH�ZDV� QRW�

VLJQLILFDQW��

7DEOH����&RXQW�DQG�3HUFHQWDJH�RI�ELF\FOLVWV�ZKR�UHSRUWHG�RQH�RU�PRUH�FUDVKHV�E\�
W\SH�RI�ELF\FOH�

 Reporting to Police 
Type of bicycle Total Yes Yes (%) 
Electric 52 7 13.5 

Other (Recumbent, Cargo, Folding, BMX) 113 14 12.4 

Road 381 45 11.8 

City or hybrid 704 63 8.9 

Mountain 538 36 6.7 

Total 1788 165 9.2 

Chi-square=9.693, df=4, p-value=0.046 
�

7DEOH� �� VKRZV� WKDW� KDYLQJ� FKLOGUHQ� DJHG� ����� ZDV� QRW� UHODWHG� WR� GLIIHUHQFHV� LQ�

UHSRUWLQJ��

7DEOH����&RXQW�DQG�3HUFHQWDJH�RI�ELF\FOLVWV�ZKR�UHSRUWHG�RQH�RU�PRUH�FUDVKHV�E\�
KDYLQJ�RU�QRW�KDYLQJ�FKLOGUHQ�

 Reporting to Police 
Do you have children aged 0-18 children? Total Yes Yes (%) 
No 1153 114 9.9 
Yes 620 50 8.1 

Total 1773 164 9.2 
Chi-square=1.596, df=1, p-value=0.207 
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8VH�RI�KHOPHW��&\FOLVWV�ZKR�DUH�PRUH�FRQFHUQHG�DERXW�VDIHW\�PD\�FKRRVH�WR�ZHDU�D�

KHOPHW�PRUH� WLPHV� WKDQ� WKRVH� OHVV� FRQFHUQHG� DERXW� VDIHW\�� DQG� WKH\�PD\� EH�PRUH�

OLNHO\�WR�ZHDU�D�KHOPHW�DW�WKH�WLPH�RI�WKH�FUDVK��7KLV�FRXOG�LQ�WXUQ�ORZHU�WKH�VHYHULW\�RI�

WKHLU�FUDVKHV�DQG�UHGXFH�WKH�OLNHOLKRRG�RI�UHSRUWLQJ�WKHP�WR�WKH�SROLFH��:KHQ�ZH�FURVV�

WDEXODWHG� XVH� RI� KHOPHW� DW� WKH� WLPH� RI� WKH� FUDVK�ZLWK� ZKHWKHU� RU� QRW� WKH� FUDVK�ZDV�

UHSRUWHG��ZH�GLG�QRW�REWDLQ�D�VLJQLILFDQW�GLIIHUHQFH��5HSRUWLQJ�OHYHO�ZDV������IRU�WKRVH�

ZHDULQJ�D�KHOPHW�DW�WKH�WLPH�RI�WKH�FUDVK�YHUVXV�������IRU�WKRVH�QRW�ZHDULQJ�D�KHOPHW�

�&KL� 6TXDUH�  � ������ S ������ 7KH� UHVXOWV� ZHUH� VLPLODU� ZKHQ� UHSRUWLQJ� ZDV� DQDO\]HG�

UHODWLYH�WR�
W\SLFDO�XVH�RI�KHOPHW
��DV�VKRZQ�LQ�7DEOH�����,Q�ERWK�DQDO\VHV�QRW�ZHDULQJ�D�

KHOPHW�ZDV�YHU\�VOLJKWO\��DQG�QRW�TXLWH�VLJQLILFDQWO\��DVVRFLDWHG�ZLWK�D�JUHDWHU�OLNHOLKRRG�

RI�UHSRUWLQJ�WKH�FUDVK��1RWH�WKDW�LQ�WKLV�FDVH�LQMXU\�VHYHULW\� LV�DOUHDG\�DGMXVWHG�IRU��DV�

WKH�UHSRUWLQJ�ZDV�IRU�WKH�
PRVW�VHYHUH�FUDVK
�RQO\����

7DEOH�����&RXQW�DQG�3HUFHQWDJH�RI�ELF\FOLVWV�ZKR�UHSRUWHG�RQH�RU�PRUH�FUDVKHV�E\�
KHOPHW¶V�XVH�

 Reporting to Police 
Use of helmet Total Yes Yes (%) 
Always 894 85 9.5 
Almost always 292 22 7.5 
Sometimes 157 11 7.0 
Almost never 140 18 12.9 
Never 283 27 9.5 

Total 1766 163 9.2 
Chi-square=4.242, df=4, p-value=0.374 

�

�

�� ',6&866,21�

7KHUH� LV� D� VLJQLILFDQW� OHYHO� RI� XQGHU�UHSRUWLQJ� RI� ELF\FOH� FUDVKHV� LQ� SROLFH� FUDVK�

UHSRUWV��DQG�WKLV�SKHQRPHQRQ�LV�ZRUOGZLGH��7KH�PDJQLWXGH�RI�WKLV�SKHQRPHQRQ�LV�YHU\�

ODUJH�� ,Q� WKH�VDPSOHV�RI� ULGHUV� LQ� WKH����SDUWLFLSDWLQJ�FRXQWULHV�� WKH� UDWHV�RI� UHSRUWLQJ�

WKH�PRVW� VHYHUH� FUDVKHV� YDULHG� IURP�]HUR� �,VUDHO�� WR� ���� �*HUPDQ\��� 7KH� YDULDELOLW\�

DPRQJ�WKH�FRXQWULHV�GHPDQGV�D�GHHSHU�XQGHUVWDQGLQJ�RI�WKH�FXOWXUHV��WKH�WRSRJUDSK\��

DQG� FKDUDFWHULVWLFV� RI� WKH� F\FOLVWV� LQ� HDFK�� %HFDXVH� WKH� QXPEHU� RI� FUDVKHV� UHSRUWHG�

ZDV� JHQHUDOO\� ORZ��PRVW� RI� WKH� GLIIHUHQFHV� DPRQJ� FRXQWULHV� GLG� QRW� UHDFK� VWDWLVWLFDO�
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VLJQLILFDQFH�� EXW� ZKHWKHU� WKH\� WUXO\� DUH� RU� QRW� GHVHUYHV� IXUWKHU� VWXG\�� 7KLV� VWXG\�

IRFXVHG�RQ�VRPH�RI�WKH�UHDVRQV�WKDW�FRXOG�DFFRXQW�IRU�ERWK�WKH�ORZ�OHYHO�RI�UHSRUWLQJ�

DQG�WKH�YDULDQFH�DPRQJ�WKH�FRXQWULHV���

3HUKDSV� WKH� ILUVW� IDFWRU� WR� FRQVLGHU� LV� WKH� RIILFLDO� GHILQLWLRQ� RI� D� WUDIILF� DFFLGHQW� RU�

FUDVK�� $� VXUYH\� RI� WKH� GHILQLWLRQV� UHYHDOHG� WKDW� LQ� DOO� FRXQWULHV� WKH� LQYROYHPHQW� RI� D�

motor�YHKLFOH�±�PRYLQJ�RU�VWDWLRQDU\���ZDV�QRW�D�QHFHVVDU\�FRQGLWLRQ��+RZHYHU�� LQ�DOO�

FRXQWULHV� VRPH� YHKLFOH� KDG� WR� EH� LQYROYHG�� DQG� LQ� QHDUO\� DOO� FRXQWULHV� ±� ZLWK� WKH�

H[FHSWLRQ� RI� )UDQFH� DQG�6ZLW]HUODQG� �� LW� KDG� WR� EH�PRYLQJ� DW� WKH� WLPH� RI� WKH� FUDVK��

3UHVXPDEO\��ELF\FOHV�TXDOLI\�DV��YHKLFOHV��DQG�WKHUHIRUH�DQ�DFFLGHQW�LQYROYLQJ�D�PRYLQJ�

ELF\FOLVW�VKRXOG�EH�LQFOXGHG�LQ�WKH�GDWD�EDVH��7KXV��LQ�JHQHUDO��LQ�QHDUO\�DOO�FRXQWULHV�D�

PRYLQJ�YHKLFOH�KDG�WR�EH�LQYROYHG��EXW�QRW�QHFHVVDULO\�D�PRWRU�YHKLFOH��7KH�VLJQLILFDQW�

YDULDWLRQV�DPRQJ�WKH�FRXQWULHV�LQYROYHG�WKH�FUDVK�ORFDWLRQ�DQG�OHYHO�RI�VHYHULW\��,Q����

RI�WKH�FRXQWULHV��WKH�FUDVK�KDG�WR�RFFXU�RQ�D�SXEOLF�URDG��EXW�LQ�ILYH��&URDWLD��(VWRQLD��

,VUDHO��1RUZD\��6ZHGHQ��WKLV�ZDV�QRW�D�SUHUHTXLVLWH��)LQDOO\��WKH�ODUJHVW�YDULDWLRQV�ZHUH�

LQ�FUDVK�VHYHULW\��,Q�DERXW�KDOI�WKH�FRXQWULHV�WKH�FUDVK�KDG�WR�LQYROYH�D�SHUVRQDO�LQMXU\�

�ZLWK�IXUWKHU�YDULDWLRQV�LQ�WKH�VHYHULW\�RI�WKH�LQMXU\���LQ�WKUHH�PRUH�FRXQWULHV�WKH�RXWFRPH�

KDG� WR� EH� HLWKHU� SHUVRQDO� LQMXU\� RU� GDPDJH� WR� D� YHKLFOH� �*HUPDQ\�� 1HWKHUODQGV��

3RUWXJDO�� 6ZLW]HUODQG��� DQG� LQ� RQH� FRXQWU\� WKH� GHILQLWLRQ� GLG� QRW� DGGUHVV� WKH� FUDVK�

VHYHULW\�DW�DOO��)UDQFH���,QWHUHVWLQJO\��ZH�ZHUH�QRW�DEOH�WR�UHODWH�WKH�OHYHO�RI�UHSRUWLQJ�WR�

WKH� GHILQLWLRQ�� 7KXV�� WKH� UHSRUWLQJ� UDWHV�ZHUH� QRW� FRQVLVWHQWO\� KLJKHU� LQ� WKH� FRXQWULHV�

ZLWK�WKH�OHDVW�UHVWULFWLYH�GHILQLWLRQV�WKDQ�LQ�WKH�PRVW�UHVWULFWLYH�GHILQLWLRQV��)RU�H[DPSOH��

LQ�*HUPDQ\��ZLWK�WKH�KLJKHVW�UHSRUWLQJ�UDWHV��WR�TXDOLI\�DV�DQ�DFFLGHQW�WKH�FUDVK�KDG�WR�

RFFXU�RQ�D�SXEOLF� URDG��ZKLOH� LQ� ,VUDHO� LW�GLG�QRW��6WLOO� LW� LV� OLNHO\� WKDW� LQGLYLGXDO�RIILFHUV�

PD\�QRW�DGKHUH�WR�WKH�GHILQLWLRQV��PLVWDNLQJ��IRU�H[DPSOH�D�
YHKLFOH
�DV�D�
PRWRU�YHKLFOH
�

DQG�
SXEOLF�URDG
�DV�D�
SXEOLF�DUHD
���

7\SH�RI�FUDVK�ZDV�D�VLJQLILFDQW�IDFWRU�LQ�WKH�GHWHUPLQDWLRQ�RI�UHSRUWLQJ��$V�PLJKW�EH�

H[SHFWHG�� WKH�PRVW� IUHTXHQWO\�UHSRUWHG�ZHUH�FROOLVLRQV�ZLWK�D�PRWRU�YHKLFOH��7KLV�ZDV�

SUREDEO\�GXH�±�DW�OHDVW�LQ�SDUW���WR�WKH�PRWRU�YHKLFOH�GULYHU
V�UROH�LQ�UHSRUWLQJ�WKH�FUDVK�

DV�ZHOO�DV�WR�WKH�IDFW�WKDW�PRVW�RI�WKHVH�FUDVKHV�ZHUH�RQ�SXEOLF�URDGV��,QWHUHVWLQJO\��ZH�

GLG� QRW� ILQG� WKDW� WKHVH� FUDVKHV� ZHUH� PRUH� VHYHUH�� 3HUKDSV� PRUH� LQWHUHVWLQJ� ZHUH�

FUDVKHV�GXH�WR�
IDOOLQJ�RII�ELNH
��$OWKRXJK�WKLV�ZDV�E\�IDU�WKH�PRVW�FRPPRQ�FUDVK�W\SH��

UHSUHVHQWLQJ� VOLJKWO\� PRUH� WKDQ� KDOI� RI� WKH� F\FOLVWV
� PRVW� VHYHUH� FUDVKHV�� WKH\� ZHUH�

UHSRUWHG�LQ�OHVV�WKDQ���SHUFHQW�RI�WKH�WLPHV����
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$� WKLUG� IDFWRU� LV� WKH� FUDVK� VHYHULW\�� 7KH� VWXG\� GHPRQVWUDWHG� WKH� FORVH� GLUHFW�

UHODWLRQVKLS� EHWZHHQ� LQMXU\� VHYHULW\� DQG� WKH� OLNHOLKRRG� RI� UHSRUWLQJ� WKH� FUDVK� WR� WKH�

SROLFH��7R�D�OHVVHU�GHJUHH�WKLV�LV�DOVR�WKH�FDVH�IRU�PRWRU�YHKLFOH�FUDVKHV�UHJDUGOHVV�RI�

WKH�LQYROYHPHQW�RI�D�ELF\FOH��7KHUH�WRR��PXOWLSOH�VWXGLHV�KDYH�VKRZQ�WKDW�WKH�OLNHOLKRRG�

RI�D�KRVSLWDO�UHFRUGHG�FUDVK�WR�EH�LQFOXGHG�LQ�WKH�SROLFH�GDWD�EDVH�LV�KLJKHU�WKH�PRUH�

VHYHUH�WKH� LQMXU\��<HW�ZH�IRXQG�WKDW� IRU�ELF\FOHV��HYHQ�LQ�FUDVKHV�UHVXOWLQJ� LQ�KRVSLWDO�

DGPLVVLRQV�� OHVV� WKDQ����SHUFHQW�ZHUH� UHSRUWHG� WR� WKH�SROLFH��7KLV�PHDQV� WKDW�FUDVK�

GDWD� EDVHV� WKDW� PHUJH� SROLFH� UHSRUWV� ZLWK� KRVSLWDO� UHFRUGV�� ZRXOG� VWLOO� XQGHU�UHSRUW�

VHULRXV� LQMXU\� FUDVKHV� E\� DV�PXFK� DV� ��� SHUFHQW�� DQG� OHVV� VHYHUH� RQHV� ±� UHTXLULQJ�

VRPH� RU� QR�PHGLFDO� DWWHQWLRQ�� E\� DSSUR[LPDWHO\� ��� SHUFHQW� RU�PRUH�� 7KHVH� ILQGLQJV�

SURYLGH�VWURQJ�VXSSRUW�IRU�UHO\LQJ�RQ�VHOI�UHSRUWV�LQ�DGGLWLRQ�WR�SROLFH�DQG�KRVSLWDO�GDWD���

7KH�IRXUWK�IDFWRU�WKDW�ILJXUHG�VLJQLILFDQWO\�LQ�WKH�OLNHOLKRRG�RI�UHSRUWLQJ�D�ELF\FOH�FUDVK�

ZDV� WKH� PDULWDO� VWDWXV�� PDUULHG� RU� SDUWQHUHG� F\FOLVWV� ZHUH� OHVV� OLNHO\� WR� UHSRUW� WKHLU�

FUDVKHV� WKDQ� VLQJOH� F\FOLVWV�� $� SRVVLEOH� UHDVRQ� LV� WKDW� F\FOLVWV� ZLWK� SDUWQHUV� KDG� D�

UHFRXUVH�WR�UHSRUW�WKHLU�FUDVKHV�WR�±�DQG�JHW�WHQGHG�E\���WKHLU�SDUWQHUV��ZKHUHDV�VLQJOH�

SHRSOH�KDG�WR�UHVRUW�PRUH�RIWHQ�WR�WKH�RIILFLDO� LQVWLWXWLRQV�±�VXFK�DV�SROLFH���IRU�DLG�RU�

VXSSRUW��

2WKHU� IDFWRUV� WKDW� ZH� H[DPLQHG�� LQFOXGLQJ� JHQGHU�� ZKHWKHU� RU� QRW� WKH� ULGHU� KDG�

FKLOGUHQ��DQG�ZKHWKHU�RU�QRW� WKH�ULGHU�ZDV�ZHDULQJ�D�KHOPHW�DW� WKH� WLPH�RI� WKH�FUDVK��

ZHUH�QRW�VLJQLILFDQWO\�UHODWHG�WR�WKH�OLNHOLKRRG�RI�UHSRUWLQJ��\LHOGLQJ�OLWWOH�YDULDQFH�DPRQJ�

WKH�OHYHOV��,QWHUHVWLQJO\��WKH�W\SH�RI�ELF\FOH�ZDV�VLJQLILFDQWO\�UHODWHG�WR�WKH�OLNHOLKRRG�RI�

UHSRUWLQJ��DOEHLW�PDUJLQDOO\�DW�S �������7KH�PRVW�FRPPRQO\�UHSRUWHG�ZHUH�FUDVKHV�ZLWK�

HOHFWULF� ELNHV� ������ DQG� WKH� OHDVW� OLNHO\� WR� EH� UHSRUWHG� ZHUH� FUDVKHV� ZLWK�PRXQWDLQ�

ELNHV� ������ 7KLV�PD\� EH� GXH�PRUH� WR� ���� WKH� ORFDWLRQ� RI� WKH� FUDVKHV�� HOHFWULF� ELNHV�

EHLQJ� XVHG� SULPDULO\� LQ� FLW\� WUDIILF� ZLWK� PRWRU�YHKLFOHV�� ZKHUHDV� PRXQWDLQ� ELNHV� DUH�

W\SLFDOO\�XVHG�RII�URDG�ZLWKRXW�WKH�SUHVHQFH�RI�PRWRUL]HG�WUDIILF��DQG�����E\�SHRSOH�ZKR�

DUH� EHWWHU� ILW�� DFFXVWRPHG� WR� GHDOLQJ� ZLWK� HPHUJHQF\� VLWXDWLRQV� E\� WKHPVHOYHV�� DQG�

RIWHQ�ULGLQJ�LQ�WKH�FRPSDQ\�RI�RWKHUV�ZKR�PD\�DVVLVW�WKHP���

���&RQFOXVLRQV�DQG�5HFRPPHQGDWLRQV�

2XU�UHVXOWV�FOHDUO\�VKRZ�WKDW�XQGHU��DQG�ELDVHG�UHSRUWLQJ�RI�ELF\FOH�FUDVKHV�LQ�SROLFH�

DQG�PHGLFDO�UHFRUGV�LV�D�SHUYDVLYH�ZRUOG�ZLGH�SKHQRPHQRQ��7KH\�SRLQW�RXW�WKDW��
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���*UHDWHU� KDUPRQL]DWLRQ� DPRQJ� FRXQWULHV� LQ� FUDVK� GHILQLWLRQV� DUH� QHFHVVDU\��

HVSHFLDOO\�IRU�WKH�LQFOXVLRQ�RI�ELF\FOH�FUDVKHV��6LPLODU�HIIRUWV�DUH�QRZ�XQGHUZD\�

E\�WKH�,57$'�FRXQWULHV�IRU�WKH�HYDOXDWLRQ�DQG�LQWHUQDWLRQDO�FRPSDULVRQV�RI�QRQ�

IDWDO� VHULRXV� LQMXU\� FUDVKHV� �H�J��� ,7)�� ������� DQG� WKH\� VKRXOG� EH� H[SDQGHG� WR�

KDUPRQL]H�WKH�GDWD�E\�LQFOXGLQJ�DOO�YHKLFOHV��RQ�RU�RII�SXEOLF�URDGV���

���7KH�PRVW�FRPPRQO\�UHSRUWHG�FUDVK�W\SH�and�also�WKH�OHDVW�OLNHO\�WR�EH�UHSRUWHG�WR�

WKH�SROLFH�LV��IDOOLQJ�RII�WKH�ELNH���([WHQGLQJ�WKH�FUDVK�GDWD�EDVHV�WR�VHOI�UHSRUWV�

ZRXOG�JR�D�ORQJ�ZD\�WRZDUGV�WKH�LQFOXVLRQ�RI��IDOOLQJ�RII�WKH�ELNH��FUDVKHV�±�WKH�

PRVW�FRPPRQ�ELF\FOH�FUDVK� W\SH��&UDVKHV� LQYROYLQJ� WZR�SDUWLHV�DUH�PRUH�RIWHQ�

UHSRUWHG� WKDQ� VLQJOH�YHKLFOH� FUDVKHV� �IDOOLQJ� RII� ELNH�� RU� FROOLGLQJ� ZLWK� D� IL[HG�

REMHFW���7KLV�PD\�EH�EHFDXVH�LQ�D�VLQJOH�ELF\FOH�FUDVK�LV�QR�RQH�WR�EODPH�IRU� LW�

�RWKHU� WKDQ� WKH�ULGHU�KLPVHOI�KHUVHOI��RU� WKHUH�DUH�QR�YLRODWLRQV�RI� WKH� ODZ��ZKHQ�

ZH�FRQVLGHU� WKH�GHILQLWLRQ�RI� WUDIILF�DFFLGHQWV�DV�PHQWLRQHG�EHIRUH��7KH�JHQHUDO�

H[FOXVLRQ�RI� WKHVH�FUDVKHV�PD\�KLGH�SUREOHPV�ZLWK� LQIUDVWUXFWXUH� WKDW�PLJKW�EH�

ZRUWK�NQRZLQJ�IRU�FUDVK�SUHYHQWLRQ��6RFLDO�QHWZRUNV�FRXOG�SURYLGH�D�JRRG�ZD\�RI�

JDWKHULQJ�WKLV�PLVVLQJ�LQIRUPDWLRQ��

���6HYHULW\�RI�WKH�FUDVK�LV�FOHDUO\�UHODWHG�WR�WKH�OLNHOLKRRG�RI�UHSRUWLQJ�WKH�FUDVK�WR�WKH�

SROLFH�RU�EHLQJ�DGPLWWHG�WR�D�KRVSLWDO��7R�LQFOXGH�DOO�VHYHULWLHV��DW�OHDVW�0$,6�����

,7)�� ������ WKHUH� LV� QHHG� WR� UHVRUW� WR� GDWD� VRXUFHV� VXFK� DV� VHOI�UHSRUWHG� GDWD���

7KLV�FRQILUPV�WKH�LPSRUWDQFH�RI�DOWHUQDWLYH�GDWD�VRXUFHV��DQG�UHLQIRUFHV�WKH�QHHG�

WR� GHYHORS� QHZ�ZD\V� IRU� FROOHFWLQJ� LQIRUPDWLRQ� RQ� ELF\FOH¶V� FUDVKHV��+HUH� WRR��

VRFLDO� QHWZRUNV� IRU� JDWKHULQJ� WKLV� GDWD� VHHP� WR� EH� D� JRRG� RSWLRQ� �DV� LQ�

ZZZ�ELNHPDSV�RUJ��IRU�H[DPSOH���6LPSO\�UHSHDWLQJ�WKH�VDPH�SURFHGXUHV�DOUHDG\�

LQ� SODFH� IRU� PRWRU�YHKLFOH� FUDVKHV� LV� SUREDEO\� QRW� DSSURSULDWH� DQG� VKRXOG� EH�

UHFRQVLGHUHG� �HYHQ� LI� WKH� PRQHWDU\� FRQVHTXHQFHV� RI� ELF\FOH� FUDVKHV� DUH�

JHQHUDOO\�ORZHU���

$FNQRZOHGJPHQW���

7KH�GDWD�FROOHFWLRQ�LQ�WKLV�VWXG\�ZDV�SHUIRUPHG�DV�SDUW�RI�WKH�(8�&267�$FWLRQ�3URMHFW�
78�������:H�ZRXOG�OLNH�WR�WKDQN�1LHOV�%RJDUG��ZKR�KHDGHG�WKH�SURMHFW��IRU�KLV�VXSSRUW�
DQG�FRQWLQXRXV�HQFRXUDJHPHQW�RI�WKLV�HIIRUW���:H�DOVR�ZDQW�WR�WKDQN�'LUHFFLyQ�*HQHUDO�
GH�7UiILFR�RI�6SDLQ�IRU�WKH�SURMHFW�63,3������������ZKLFK�IXQGHG�WKH�DQDO\VHV�RI�WKH�
GDWD��

7KH� WZR� ILUVW� DXWKRUV�� 'DYLG� 6KLQDU� DQG� 3HGUR� 9DOHUR� DUH� FR�OHDG� DXWKRUV� DV� WKH\�
FRQWULEXWHG�HTXDOO\�WR�WKH�SUHSDUDWLRQ�RI�WKLV�DUWLFOH��

�
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