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&RPSXWLQJ� 6FLHQFH�

+RZ� $YRLG� <RXUVHOI�

%ULDQ�+D\HV�

7
�
��
YHU\�6XQGD\�PRUQLQJ� \RX� JR� IRU�D�ZDON� LQ�


� �� WKH�FLW\�KHDGLQJ� QRZKHUH� LQ�SDUWLFXODU��ZLWK�

��
D�MXVW�RQH� UXOH� WR�\RXU� UDPEOLQJ��<RX� QHYHU�

UHWUDFH�\RXU� VWHSV�RU�FURVV�\RXU�RZQ�SDWK�� ,I�\RX�
KDYH� DOUHDG\�ZDONHG� DORQJ� D� FHUWDLQ�EORFN� RU�

SDVVHG� WKURXJK�DQ� LQWHUVHFWLRQ��\RX� UHIXVH�WR�VHW�
IRRW�WKHUH�DJDLQ��
7KLV� UHFLSH�IRU�WUDFLQJ�D� ORRSOHVV�SDWK� WKURXJK�D�

JULG�RI�FLW\�VWUHHWV�OHDGV� LQWR�VRPH� VXUSULVLQJO\�
GDUN�EDFN� DOOH\V�RI�PDWKHPDWLFV"QRW� WR�PHQWLRQ�

E\ZD\V� RI�SK\VLFV�� FKHPLVWU\��FRPSXWHU� VFLHQFH�
DQG� ELRORJ\��$YRLGLQJ� \RXUVHOI�� LW�WXUQV�RXW�� LV�D�
KDUG�SUREOHP�� 7KH� H[DFW�DQDO\VLV� RI�VHOI�DYRLGLQJ�
ZDONV� KDV� VWXPSHG�PDWKHPDWLFLDQV� IRU�KDOI�D�FHQ�

WXU\��HYHQ�FRXQWLQJ� WKH�ZDONV� LV�D�FKDOOHQJH��
0\� RZQ� LQLWLDWLRQ�LQWR�WKH�WULDOV�RI�VHOI�DYRLG�

DQFH� FDPH�ZKHQ� ,�EHJDQ� H[SHULPHQWLQJ�ZLWK� D�

VLPSOH�PRGHO� RI�WKH�IROGLQJ�RI�SURWHLQ�PROHFXOHV��
D� VWRU\�,�WROG� LQ�DQ� HDUOLHU� �&RPSXWLQJ� 6FLHQFH��
FROXPQ� �VHH�+D\HV� �������3URWHLQ� IROGLQJ�LV�FORVH�
WR�WKH�KLVWRULFDO� URRWV�RI� WKH�VHOI�DYRLGLQJ�ZDON��
ZKLFK� ZDV� ILUVW�FRQFHLYHG� DV� D� WRRO� IRU�XQGHU�

VWDQGLQJ�WKH�JHRPHWU\�RI�ORQJ�FKDLQ�SRO\PHU�PRO�
HFXOHV��$� SRO\PHU�ZULWKLQJ� DQG�ZULJJOLQJ� LQ�VR�
OXWLRQ�IRUPV�D� UDQGRP� WDQJOH"UDQGRP�� WKDW�LV��
H[FHSW�WKDW�QR� WZR�DWRPV� FDQ�RFFXS\� WKH�VDPH�SR�
VLWLRQ�DW�WKH�VDPH� WLPH��7KLV� �H[FOXGHG� YROXPH� HI�
IHFW��LQ�WKH�SRO\PHU� LV�PRGHOHG� E\� WKH�ZDON
V� LQ�
VLVWHQFH�RQ�DYRLGLQJ� LWVHOI��

6HOI�DYRLGLQJ�ZDONV� KDYH� DOVR� IRXQG�DSSOLFD�
WLRQV� HOVHZKHUH� LQ� WKH� VFLHQFHV�� VXFK� DV� WKH�

SK\VLFV� RI�PDJQHWLF� PDWHULDOV� DQG� WKH�VWXG\�RI�

SKDVH� WUDQVLWLRQV��$QG� WKH\�DUH� RI� LQWHUHVW�DV�

SXUHO\�PDWKHPDWLFDO� REMHFWV��0DQ\� RI�WKH�REYL�
RXV�TXHVWLRQV� DERXW� WKHP�KDYH� UHVLVWHG�ULJRURXV�
DQDO\VLV�� DQG� VR� WKH�EHVW� DQVZHUV� NQRZQ� VR� IDU�
FRPH� IURP� FRPSXWHU�LQWHQVLYH� PHWKRGV��

$OO� RI� WKH�ZDONV� ,� VKDOO� GHVFULEH� KHUH� WDNH�

SODFH� RQ� D� WZR�GLPHQVLRQDO� VTXDUH� ODWWLFH��
ZKLFK� LV�D� JULG� RI� FLW\� VWUHHWV� UHGXFHG� WR� LWV�
PDWKHPDWLFDO� HVVHQFH�� 7KH� ODWWLFH�FRQVLVWV� RI�DOO�

SRLQWV� RQ� WKH�SODQH� WKDW�KDYH� LQWHJHU� DQG�\�FR�
RUGLQDWHV��:DONV� EHJLQ� DW� WKH�RULJLQ�� WKH�SRLQW�
ZLWK� FRRUGLQDWHV� [ �� DQG�\ ���$� VLQJOH� VWHS�DO�

ZD\V� PRYHV� IURP�WKH�FXUUHQW� ODWWLFH�VLWH�WR�RQH�

%ULDQ� +D\HV� LV�D� IRUPHU� HGLWRU� RI�$PHULFDQ� 6FLHQWLVW��

$GGUHVV�� ����'DFL"Q� $YHQXH�� 'XUKDP�� 1&� ������� ,QWHUQHW��

EKD\HV#DPVFL�RUJ��

RI� WKH�IRXU�QHDUHVW�QHLJKERU� VLWHV��%\� FRQYHQ�
WLRQ� WKH� OHQJWK�RI�D�ZDON�� Q�� LV�GHILQHG� DV� WKH�
QXPEHU� RI� VWHSV�� DQG� VR� WKH�QXPEHU� RI� ODWWLFH�
VLWHV�YLVLWHG� LV� ����

,�:RQGHU� DV� ,�:DQGHU�
,Q�WU\LQJ�WR�XQGHUVWDQG� WKH�VHOI�DYRLGLQJ�ZDON�� D�

JRRG� SODFH� WR�EHJLQ� LV�ZLWK� D�ZDON� WKDW�GRHVQ
W�
ERWKHU� WR�DYRLG� LWVHOI�EXW� OXUFKHV�RYHU� WKH�ODQG�

VFDSH� HQWLUHO\�DW�UDQGRP��$W� HDFK� VWHS�RI�VXFK�D�
ZDON� \RX� FKRRVH� RQH�RI�WKH�IRXU�QHLJKERULQJ� ODW�
WLFH�VLWHV�ZLWK� HTXDO� SUREDELOLW\��DQG�PRYH� WKHUH��
,I�\RX� UHSHDW� WKLV�SURFHVV� D� IHZ�KXQGUHG� WLPHV��
DQG�GUDZ� D� OLQH�EHKLQG� \RX� DV�\RX�JR�� WKH�UHVXOW�
LV�D� VFULEEOH�ZLWK� D� UDQGRP� EXW�QRQHWKHOHVV� GLV�
WLQFWLYH�DQG� UHFRJQL]DEOH� JHRPHWU\��
+RZ� PDQ\� GLIIHUHQW� UDQGRP� SDWKV� FDQ� EH�

WUDFHG�RQ�D�VTXDUH� ODWWLFH"�7KH\� DUH�HDV\� WR�FRXQW��
)URP� DQ\�IL[HG�SRLQW�RI�RULJLQ� WKHUH�DUH� MXVW�IRXU�
ZDONV� FRQVLVWLQJ� RI�D� VLQJOH� VWHS��QDPHO\� WKRVH�

JRLQJ� RQH�XQLW�QRUWK��HDVW��VRXWK�RU�ZHVW��2Q� WKH�
VHFRQG� VWHS� HDFK� RI�WKHVH�ZDONV� FDQ�EH� FRQWLQ�
XHG� LQ�DQ\�RI�IRXU�GLUHFWLRQV�� DQG� VR�WKHUH�DUH� ���

WZR�VWHS�ZDONV�� )RU� HYHU\�IXUWKHU�VWHS�WKH�QXP�
EHU�RI�ZDONV� LV�DJDLQ�PXOWLSOLHG� E\����VR� WKDW�WKH�
QXPEHU� RI� �VWHS�ZDONV� LV�LQ��
$Q� LQWHUHVWLQJ�TXHVWLRQ� WR�DVN� DERXW� UDQGRP�

ZDONV� LV�ZKHWKHU� WKH�ZDONHU� HYHU� UHWXUQV�WR�WKH�

VWDUWLQJ�SRLQW�� (LJKW\� \HDUV� DJR� *HRUJH� 3"O\D�
VKRZHG� WKDW�WKH�DQVZHU� GHSHQGV� RQ� WKH�GLPHQ�

VLRQDOLW\�RI�WKH�ODWWLFH��,Q�RQH� RU�WZR�GLPHQVLRQV�
D�UDQGRP�ZDONHU� LV�FHUWDLQ�WR�FRPH�EDFN�KRPH� LI�
WKH�ZDON� FRQWLQXHV� ORQJ� HQRXJK�� %XW� WKUHH�RU�

PRUH� GLPHQVLRQV� RIIHU�HQRXJK� URRP� WR�JHW� ORVW�
LQ��DQG� D� UHWXUQ�FDQQRW�EH� JXDUDQWHHG� QR�PDWWHU�
KRZ� ORQJ�WKH�ZDON� JRHV� RQ��

3RO\D
V� UHVXOW� LPPHGLDWHO\� WHOOV�XV� VRPHWKLQJ�
DERXW� VHOI�DYRLGLQJ�ZDONV� RQ�D� WZR�GLPHQVLRQDO�
ODWWLFH��,I�D� UDQGRP�ZDON
V� SUREDELOLW\� RI�UHWXUQ�

LQJ�KRPH� LV����WKH�SUREDELOLW\� RI�QRW�UHYLVLWLQJ�WKH�

RULJLQ�PXVW� EH� ���$QG� VLQFH� WKH�RULJLQ� LV�RQH� RI�
WKH�SODFHV� WKDW�VHOI�DYRLGLQJ�ZDONV� DYRLG�� DQ�DU�

ELWUDULO\� ORQJ�VHOI�DYRLGLQJ�ZDON� PXVW� EH�KLJKO\�
LPSUREDEOH"VR� UDUH�DQG� H[FHSWLRQDO� WKDW�\RX�
KDYH� DOPRVW� QR� FKDQFH� RI� ILQGLQJ� RQH�� 7KLV�

VFDUFLW\�LV�RQH� UHDVRQ� VHOI�DYRLGLQJ�ZDONV� DUH� VR�
KDUG� WR�VWXG\��$QG� \HW��SDUDGR[LFDOO\�� DQRWKHU�
UHDVRQ� LV�WKDW�WKH\
UH�VR�QXPHURXV� LW
V�D�FKDOOHQJH�
WR�FRXQW� WKHP�DOO��

$PHULFDQ� 6FLHQWLVW�� 9ROXPH� ���



)LJXUH� ���5DQGRP� DQG� QRQUHYHUVLQJ� ZDONV� RQ� WKH� VTXDUH� ODWWLFH� ORRN� YHU\� GLIIHUHQW� IURP� D� VHOI�DYRLGLQJ� ZDON�� ZKLFK�

LV�QHFHVVDULO\� QRQEUDQFKLQJ�� (DFK� ZDON� FRQVLVWV� RI������� VWHSV�� WKH� VHOI�DYRLGLQJ� ZDON� LV�VKRZQ� DW�UHGXFHG� VFDOH��

'RQ
W� /RRN� %DFN�
$Q� LQWHUPHGLDWH� VWDJH�EHWZHHQ� D�SXUHO\� UDQGRP�
ZDON� DQG� D�VHOI�DYRLGLQJ�ZDON� LV�WKH�QRQUHYHUVLQJ�
ZDON�� $V� D� UHFLSH� IRU�DQ�XUEDQ� SHUDPEXODWLRQ�� LW�
DOORZV� \RX� WR�JR� OHIW��ULJKW�RU�IRUZDUG�DW�HDFK� LQ�
WHUVHFWLRQ��EXW�QRW� WR�PDNH� D�8�WXUQ�DQG�JR�EDFN�
WKH�ZD\� \RX� MXVW�FDPH�� 7KXV� D�QRQUHYHUVLQJ�
ZDONHU� RQ�D�VTXDUH� ODWWLFH�KDV� IRXU�FKRLFHV� IRU�WKH�
ILUVW�VWHS��EXW� RQO\� WKUHH�FKRLFHV� IRU�HDFK� VWHS�
WKHUHDIWHU��7KH�QXPEHU� RI�Q�VWHS�ZDONV� LV��[��B���
ZKLFK� IRU�ODUJH� FRQYHUJHV� WR�����

7\SLFDO� H[DPSOHV� RI�UDQGRP�ZDONV�� QRQUHYHUV�

LQJ�ZDONV� DQG� VHOI�DYRLGLQJ�ZDONV� FDQ�EH�GLVWLQ�

JXLVKHG� DW�D� JODQFH�� 7KH� UDQGRP�ZDON� XVXDOO\�
FRQVLVWV� RI�GHQVH� UHJLRQV��ZKHUH�PRVW� RI�WKH�ODW�
WLFH�SRLQWV� KDYH� EHHQ� YLVLWHG� DW� OHDVW�RQFH�� FRQ�
QHFWHG� E\� WHQGULOV�WKURXJK�PRUH� VSDUVHO\� VHWWOHG�

WHUULWRU\��$� WUDFH�RI�WKH�ZDON� ORRNV�VRPHWKLQJ� OLNH�
D�PDS� RI�WRZQV�DQG� FLWLHV�DORQJ� D�ULYHU��7KH�QRQ�

UHYHUVLQJ�ZDON� LV�VLPLODU� EXW� VXJJHVWV� D�PRUH�

RSHQ� ODQGVFDSH"SHUKDSV� VXEXUEDQ� VSUDZO�
UDWKHU�WKDQ�WKH�FLW\�FHQWHU��$QG� WKH�WUDFH�RI�D�VHOI�

DYRLGLQJ� ZDON� ORRNV�QRW� OLNH�FLWLHV�DORQJ� D� ULYHU�
EXW� OLNH�WKH�ULYHU� LWVHOI��RU�OLNH�D�FRDVWOLQH��

7KHVH� GLIIHUHQFHV� LQ�DSSHDUDQFH� DUH� UHIOHFWHG�
LQ�TXDQWLWDWLYH�PHDVXUHV� RI�WKH�ZDONV
� JHRPHWU\��
2QH� LPSRUWDQW�PHDVXUH� LV�WKH�VTXDUH� RI�WKH�GLV�
WDQFH�EHWZHHQ� WKH�HQG�SRLQWV� RI�WKH�ZDON�� )RU�Q�

VWHS� UDQGRP�ZDONV� WKH�PHDQ�VTXDUHG� GLVSODFH�
PHQW� LV�Q�� IRU�QRQUHYHUVLQJ� ZDONV� LW� LV��Q��

6HOI�DYRLGLQJ� ZDONV� DUH�TXDOLWDWLYHO\� GLIIHUHQW��
7KH�PHDQ�VTXDUHG� GLVSODFHPHQW� JURZV� DV�D�QRQ�
OLQHDU�IXQFWLRQ�RI�Q��ZKLFK� DSSHDUV� WR�EH�Q�����
7KHUH� LV�DQRWKHU� LPSRUWDQW�GLIIHUHQFH�EHWZHHQ�

UDQGRP�ZDONV� DQG� VHOI�DYRLGLQJ� ZDONV�� (YHU\�
UDQGRP�ZDON� FDQ�JR�RQ� IRUHYHU��\RX� FDQ�DOZD\V�
WDNH�RQH�PRUH� VWHS��%XW�D�VHOI�DYRLGLQJ�ZDON� FDQ�
VWXPEOH� LQWR�D�EOLQG� DOOH\��JHWWLQJ� WUDSSHG� DW�D�
ODWWLFH�VLWH�ZKHUH� QRQH� RI� WKH�QHLJKERUV� DUH�XQ�
YLVLWHG�� ,Q�RWKHU�ZRUGV�� VRPHWLPHV� \RX� FDQ
W�
DYRLG� \RXUVHOI�QR�PDWWHU� KRZ� KDUG� \RX� WU\��2Q�

DQ\�JLYHQ� VWHS�WKH�SUREDELOLW\� RI�JHWWLQJ�ER[HG� LQ�
LV�VPDOO"D� OLWWOH�OHVV� WKDQ���SHUFHQW"EXW� LI�\RX�
H[WHQG� D�ZDON� LQGHILQLWHO\��LW�LV�FHUWDLQ�WR�ZDQGHU�
LQWR�D�GHDG� HQG� HYHQWXDOO\�� 7KLV� LV�DQRWKHU�ZD\�
RI�VD\LQJ� WKDW�VHOI�DYRLGLQJ�ZDONV� DUH� UDUH�DQG�

VSHFLDO�� WKH\�KDYH� WR�EHDW� WKH�RGGV� WR�VXUYLYH��

&RXQWLQJ� <RXU� 6WHSV�
-XVW�KRZ� PDQ\� GLVWLQFW� Q�VWHS� VHOI�DYRLGLQJ�
ZDONV� FDQ�\RX� WDNH�RQ� D� VTXDUH� ODWWLFH"�7KHUH� LV�
QR� VLPSOH� H[DFW� IRUPXOD�� DQDORJRXV� WR�WKH�H[�

SUHVVLRQ� ��� WKDW�HQXPHUDWHV� UDQGRP�ZDONV�� EXW�

XSSHU� DQG� ORZHU�ERXQGV� FDQ�EH� VWDWHG��7KH�QXP�
EHU�RI�VHOI�DYRLGLQJ�ZDONV� KDV� WR�EH� OHVV�WKDQ����
EHFDXVH� WKDW� LV� WKH�QXPEHU� RI�QRQUHYHUVLQJ�
ZDONV��ZKLFK� LQFOXGH� WKH�VHOI�DYRLGLQJ�ZDONV� DV�D�
VXEVHW��6LPLODUO\�� LW
V�HDV\� WR�FRQVWUXFW�VXEVHWV� RI�
WKH�VHOI�DYRLGLQJ�ZDONV� ZKRVH� QXPEHUV� JURZ� DV�

���� DQ�H[DPSOH� LV�WKH�IDPLO\�RI�ZDONV� WKDW�PRYH�

RQO\�QRUWK�RU�HDVW�DW�HDFK� VWHS��7KXV� WKH�QXPEHU�
RI� �VWHS�VHOI�DYRLGLQJ�ZDONV� VKRXOG� OLH�EHWZHHQ�
�Q�DQG� ����7LJKWHU�ERXQGV� WKDQ�WKHVH�KDYH� EHHQ�

HVWDEOLVKHG�� EXW� VWLOO�WKH�RQO\�NQRZQ�ZD\� WR�JHW�
DQ�H[DFW� WDOO\�LV�WR�DFWXDOO\� WUDFH�RXW�DOO� WKH�Q�VWHS�
ZDONV� DQG� FRXQW� WKHP��

,I�\RX�ZHUH� DVNHG� WR�HQXPHUDWH� DOO� WKH�VHOI�

DYRLGLQJ�ZDONV� RI��VD\�����VWHSV��KRZ�ZRXOG� \RX�
DQVZHU"� 2QH� XVHIXO� UHMRLQGHU�ZRXOG� EH�� 6KRZ�
PH� DOO� WKH����VWHS�ZDONV� DQG� ,
OO�FRQVWUXFW� WKH����

VWHS�RQHV��$GGLQJ� WKH�ILQDO� VWHS� WR�HDFK�ZDON� LV�

VWUDLJKWIRUZDUG��-XVW�WU\�HDFK�RI�WKH�IRXU�SRVVLEOH�
GLUHFWLRQV�� DFFHSWLQJ� D�PRYH� LI�WKH�QHLJKERULQJ�
VLWH�LV�YDFDQW�� DQG� RWKHUZLVH� UHMHFWLQJ�LW��7KHQ� WKH�

TXHVWLRQ� EHFRPHV� KRZ� GR� \RX� JHQHUDWH� DOO� WKH�

���VWHS�ZDONV�� DQG� RI�FRXUVH� WKH�DQVZHU� LV�ILUVW�WR�

SURGXFH� WKH����VWHS�ZDONV�� 7KLV� UHJUHVV�FRQWLQXHV�
EDFN� WR�WKH���VWHS�ZDON�� ZKLFK� LV�MXVW�WKH�VLQJOH�
SRLQW� DW�WKH�RULJLQ��

7KH�SURFHGXUH� LV�XQFRPSOLFDWHG�� EXW� WKH�FRXQW�

LQJ�LWVHOI�LV�DUGXRXV�� 7KHUH� DUH�����ZDONV� RI�ILYH�

VWHSV��DQG��������RI����VWHSV��%\�
 ����WKH�QXPEHU�

WUDSSHG��

����� -XO\�$XJXVW�����



RI�ZDONV� KDV� UHDFKHG� �����������DQG� DW�  ��� LW�LV�
�������������7KH� UDWH�RI�JURZWK� LV�VR�VWHHS�DQG� UH�
OHQWOHVV�WKDW�PHUHO\� ILQH�WXQLQJ�D�SURJUDP� WR�LP�

SURYH� LWV�HIILFLHQF\�\LHOGV� RQO\� D�SDOWU\� UHZDUG��

&RXQWLQJ� WKH�ZDONV� RI�Q�?�VWHSV�WDNHV�ORQJHU�WKDQ�

FRXQWLQJ�DOO� WKH�ZDONV� IURP���WKURXJK� VWHSV��
0RVW� RI�WKH�UHFRUGV� IRU�FRXQWLQJ� VHOI�DYRLGLQJ�

ZDONV� EHORQJ� WR�$�� -��*XWWPDQQ� DQG� KLV� FRO�

OHDJXHV� DW�WKH�8QLYHUVLW\� RI�0HOERXUQH�� $V� HDUO\�
DV� �����*XWWPDQQ� ZDV� SDUW� RI�D�JURXS� �OHG�E\�
0�� )��6\NHV� RI� WKH�8QLYHUVLW\� RI�/RQGRQ�� WKDW�
FRXQWHG� DOO�ZDONV� RI�XS� WR���� VWHSV�� ,Q� �����
*XWWPDQQ� UDLVHG� WKH�EDU� WR����VWHSV��WKHQ�ODWHU�WR�
����2WKHUV� WKHQ�UHDFKHG� ��� DQG� ��� VWHSV�� DQG�
*XWWPDQQ
V� JURXS�ZHQW� RQ� WR�����7KHQ� LQ�������
LQ�DQ�H[WUDRUGLQDU\� IHDW�RI�FRPSXWLQJ��$�� 5��&RQ�

ZD\� DQG� *XWWPDQQ� HQXPHUDWHG� DOO� WKH�VHOI�

)LJXUH� ���/DWWLFH� ZDONV� FDQ� EH� UHSUHVHQWHG� DV� D� OLVW�RI�[�\� FRRUGLQDWHV��
DV� FRPSDVV� GLUHFWLRQV� RU� DV� OHIW��ULJKW� DQG� IRUZDUG� FRPPDQGV�� 7KH� ODVW�

UHSUHVHQWDWLRQ� FDQ� DOVR� EH� HQFRGHG� LQ�D� WHUQDU\� �EDVH� ���QXPEHU��
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)LJXUH� ���6\PPHWULHV� UHGXFH� WKH�QXPEHU� RI�XQLTXH� ZDONV� E\� D� IDFWRU�
RI�QHDUO\� ���(DFK� RI� WKH� ILYH� WKUHH�VWHS� SDWKV� LQ� WKH� OHIWPRVW� FROXPQ�
LV�DFWHG� RQ� E\� WKUHH� URWDWLRQV� DQG� IRXU� UHIOHFWLRQV�� \LHOGLQJ� ���ZDONV�

DOWRJHWKHU�� EXW� IRU�VWUDLJKW�ZDONV� �ILUVW�URZ�� WKH� HIIHFW�RI� UHIOHFWLRQ� LV�
WKH� VDPH� DV� WKDW�RI� URWDWLRQ�� UHGXFLQJ� WKH� WRWDO� WR����ZDONV��

,IUUOIUUOOII,IU� ,IUIIUU���IU��IU� ,IUIIUUOOII,IU�

)LJXUH� ���8QURRWHG� ZDONV� KDYH� DQ� DGGLWLRQDO� V\PPHWU\�� 7KH� WZR�
ZDONV� DW� OHIW�ZRXOG� EH� LQGLVWLQJXLVKDEOH� LI� WKH� GRWV� PDUNLQJ� WKH�

VWDUWLQJ� SRLQWV� ZHUH� HUDVHG�� 7KH� ZDON� DW� ULJKW� LV� D� SDOLQGURPH��
ZLWK� D� OLVW�RI�GLUHFWLRQV� WKDW� UHDGV� WKH� VDPH� LQ�HLWKHU� GLUHFWLRQ��

DYRLGLQJ� ZDONV� WKURXJK�
 ����� 7KHUH� DUH�

������������������������������� ZDONV� RI���� VWHSV��
3HUIRUPLQJ� WKLV�FRPSXWDWLRQ� UHTXLUHG� DQ� DOJR�
ULWKP�PRUH� VRSKLVWLFDWHG� WKDQ�WKH�RQH� VNHWFKHG�
KHUH��DV�ZHOO� DV� DQ� ,QWHO�3DUDJRQ� VXSHUFRPSXWHU�
WKDW�GHGLFDWHG� ������SURFHVVRUV� DQG� ���JLJDE\WHV�
RI�PHPRU\� WR�WKH�WDVN��
*XWWPDQQ
V� ORQJ�VHULHV�RI�HQXPHUDWLRQV� \LHOGV�

DQ� HVWLPDWH� RI�WKH�DV\PSWRWLF� JURZWK� UDWH�LQ�WKH�
QXPEHU� RI�ZDONV"WKH� UDWH� WR�ZKLFK� WKH�VHULHV�

DSSDUHQWO\� FRQYHUJHV� LQ�WKH� OLPLW�RI� ODUJH� Q��
%DVHG� RQ� WKH�NQRZQ� GDWD�� LQFUHDVLQJ� E\� ��PXO�

WLSOLHV� WKH�QXPEHU� RI� VHOI�DYRLGLQJ� ZDONV� E\�
DERXW� ������� LQ�RWKHU�ZRUGV�� WKH�QXPEHU� RI�Q�VWHS�
ZDONV� LV�SURSRUWLRQDO� WR� �"�����

(YHQ� WKRXJK� VHOI�DYRLGLQJ� ZDONV� DUH� VR�QX�
PHURXV� ZH� FDQ
W� FRXQW� DQ\�EXW� WKH�VKRUWHVW�RI�
WKHP��WKH\�VWLOO�UHPDLQ�UDULWLHV�DPRQJ� DOO�SRVVLEOH�
ODWWLFH�ZDONV�� $W�  ��� IHZHU� WKDQ�RQH�ZDON� LQ�
������ LV�VHOI�DYRLGLQJ��$W�  ���� WKH�UDWLR� LV�RQH�
RXW�RI�����PLOOLRQ��

&RPLQJ� DQG�*RLQJ�
,I�\RX� ORRN�DW�D�FRPSOHWH� VHW�RI�Q�VWHS�VHOI�DYRLG�

LQJ�ZDONV�� WKH�ILUVW�WKLQJ�\RX
UH� OLNHO\�WR�QRWLFH� LV�
D� ORW�RI�UHSHWLWLRQ��0DQ\� RI� WKH�ZDONV� KDYH� WKH�
VDPH� EDVLF� VKDSH�� WKH\�GLIIHU�RQO\�E\� D� URWDWLRQ�
RU� UHIOHFWLRQ��

2Q� WKH�VTXDUH� ODWWLFH�DQ\�SDWK� FDQ�EH� URWDWHG�
LQWR�IRXU�RULHQWDWLRQV� DQG� UHIOHFWHG�DFURVV� IRXU�
D[HV� �YHUWLFDO�� KRUL]RQWDO� DQG� WZR�GLDJRQDOV���
6KRXOG� WKH�UHVXOWV�RI� WKHVH� WUDQVIRUPDWLRQV� EH�
FRQVLGHUHG� HLJKW�GLVWLQFW�ZDONV� RU� HLJKW�YDULD�
WLRQV�RQ� D� VLQJOH�ZDON"� 7KH� DQVZHU� GHSHQGV� RQ�
ZKDW� \RX�ZDQW� WR�GR�ZLWK� WKH�ZDONV�� EXW� LI�

\RX
UH�PHUHO\� FRXQWLQJ� WKHP��LW
V�FOHDUO\� IRROLVK�
WR�FRXQW�E\�RQHV�ZKHQ� \RX� FDQ�FRXQW�E\�HLJKWV��
3URJUDPV� IRU�ZDON� FRXQWLQJ�JHQHUDWH� MXVW�RQH� RI�
WKH�HLJKW�FRQILJXUDWLRQV��DQG� WKHQ�PXOWLSO\� WR�JHW�
WKH�WRWDO�QXPEHU��
7R� HOLPLQDWH� WKH�IRXUIROG�URWDWLRQDO� V\PPHWU\�

RI�WKH�ODWWLFH��\RX� FDQ�JHQHUDWH� RQO\� WKRVH�ZDONV�
WKDW�VWDUW�ZLWK� D�VWHS�LQ�VRPH�SDUWLFXODU�GLUHFWLRQ��
VD\�HDVW��7KH� IRXU�PLUURU� V\PPHWULHV�GLVDSSHDU� LI�

\RX� FRQVLGHU� RQO\�ZDONV� ZKRVH� ILUVW�WXUQ�DIWHU�
WKH�LQLWLDO�VWHS� LV� LQ�RQH� VSHFLILHG� GLUHFWLRQ�� VD\�
QRUWK�� ,Q� WKLV�ZD\� WKH�QXPEHU� RI�ZDONV� WR�EH�
FRXQWHG� LV�UHGXFHG� WR�DSSUR[LPDWHO\� RQH�HLJKWK�
WKH�WRWDO�QXPEHU��:K\� DSSUR[LPDWHO\"�%HFDXVH� RI�
RQH� VPDOO� FRPSOLFDWLRQ�� $� VWUDLJKW�ZDON� PDNHV�
QR� WXUQV�DZD\� IURP�LWV�LQLWLDO�GLUHFWLRQ� DQG� LV�
WKHUHIRUH� OHIW�XQFKDQJHG� E\�PLUURU� UHIOHFWLRQ��
+HQFH� WKHUH� DUH� RQO\� IRXU� GLVWLQJXLVKDEOH�
VWUDLJKW�ZDONV� LQVWHDG� RI�HLJKW�� DQG� WKH� WRWDO�
QXPEHU� RI�ZDONV� LV�UHGXFHG� E\����

,Q� WKH�V\PPHWULHV�GHVFULEHG� VR� IDU��ZDONV� DUH�
FRQVLGHUHG� WR�EH� URRWHG��WKDW�LV��RQH� HQG� RI�HDFK�
ZDON� LV�GLVWLQJXLVKHG� DV� WKH�VWDUWLQJ�HQG�� DV� LI�LW�
ZHUH� SODQWHG� LQ�WKH�JURXQG�� ,Q�PDQ\� FRQWH[WV��
KRZHYHU�� WKH�GLUHFWLRQ� LQ�ZKLFK� D�ZDON� LV�WUD�
YHUVHG� KDV� QR� VLJQLILFDQFH�� )RU� H[DPSOH�� LI�\RX�
ZHUH� IROGLQJ�D�SRO\PHU� DORQJ� WKH�SDWK� RI�D� VHOI�

DYRLGLQJ�ZDON�� \RX� FRXOG� VWDUW�DW�HLWKHU�HQG�RI�WKH�

���� $PHULFDQ� 6FLHQWLVW�� 9ROXPH� ���



ZDON�� 9LHZLQJ� VHOI�DYRLGLQJ�ZDONV� DV�XQURRWHG�

SDWKV�PDNHV� PDQ\� SDLUV� RI�ZDONV� LQGLVWLQJXLVK�
DEOH��VR�WKDW�WKH�QXPEHU�RI�GLVWLQFW�Q�VWHS�ZDONV� LV�
UHGXFHG�E\�D�IXUWKHU�IDFWRU�RI�DSSUR[LPDWHO\� ���

,�KDYH� EHHQ� XQDEOH� WR�ILQG�DQ\�SXEOLVKHG� OLWHU�
DWXUH� RQ� HQXPHUDWLQJ� XQURRWHG� VHOI�DYRLGLQJ�
ZDONV�� DOWKRXJK� LW�VHHPV�XQOLNHO\� ,�DP� WKH�ILUVW�WR�
FRQVLGHU� WKH�SUREOHP�� 7KH� VHDUFK� IRU�D�SUDFWLFDO�
DOJRULWKP�SURYHG� DQ� LQWHUHVWLQJ�FKDOOHQJH��

)RU� XQURRWHG� ZDONV�� WZR�SDWKV� WKURXJK� WKH�
ODWWLFH�DUH� LGHQWLFDO� LI�WUDYHUVLQJ�RQH� RI�WKHP�IRU�
ZDUG� \LHOGV� WKH�VDPH� SDWK� DV� IROORZLQJ� WKH�RWK�
HU�RQH�EDFNZDUG�� 7KH� V\PPHWU\� LV�HDVLHVW� WR�XQ�
GHUVWDQG� ZKHQ� \RX� UHSUHVHQW� D�ZDON� QRW� DV� D�
OLVW�RI�ODWWLFH�VLWHV�RU�DV�DEVROXWH� GLUHFWLRQV� EXW�DV�
LQVWUXFWLRQV� WHOOLQJ�\RX�ZKDW� WXUQV� WR�WDNH� DW�

HYHU\� LQWHUVHFWLRQ� DORQJ� WKH�SDWK�� 6XSSRVH� WKH�
URXWH� IURP�\RXU�KRPH� WR�\RXU� RIILFH� LV�DEEUHYL�
DWHG� >,IUII@��ZKHUH� ��VWDQGV� IRU�OHIW��U�IRU�ULJKW�
DQG� ��IRU�IRUZDUG�� �7KH� QRWDWLRQ� LV�ERUURZHG�
IURP�WKH�WXUWOH�JUDSKLFV� V\VWHP�RI�WKH�/RJR� SUR�
JUDPPLQJ� ODQJXDJH��� 2Q� \RXU�ZD\� KRPH�� LI�

\RX�ZDQW� WR�UHWUDFH�\RXU� VWHSV��\RX�ZRXOG� REH\�
WKH�WXUWOH�JUDSKLFV� FRPPDQGV� >IIOIU@��7KH� WZR�
OLVWV�RI� LQVWUXFWLRQV�DUH� UHODWHG�E\�D� WUDQVIRUPD�
WLRQ�,�VKDOO� FDOO� UHWURUHIOHFWLRQ��7KH� VHTXHQFH� RI�
OHWWHUV�LV�UHYHUVHG�� DQG� DOO� WKH�OHIWV�DQG� ULJKWV�DUH�

LQWHUFKDQJHG��
,Q�ZULWLQJ� D�SURJUDP� WR�HQXPHUDWH� WKH�XQURRW�

HG� VHOI�DYRLGLQJ�ZDONV�� WKH�DLP� LV�WR�VHOHFW�RQH�
PHPEHU� RI�HDFK� UHWURUHIOHFWHG�SDLU� DQG� GLVFDUG�
WKH�RWKHU�� �,W�GRHVQ
W� PDWWHU�ZKLFK� RQH� LV�NHSW���
7KH� GLUHFW� VROXWLRQ� ZRXOG� EH� WR�PDLQWDLQ� DQ�
DUFKLYH� RI�DOO� WKH�ZDONV� VHHQ� VR� IDU��7KHQ� DV�\RX�
JHQHUDWH� HDFK� QHZ�ZDON�� \RX� UHYHUVH� WKH�OLVW�RI�

WXUWOH�JUDSKLFV� FRPPDQGV�� IOLS� WKH� OHIWV�DQG�

ULJKWV��DQG� FRPSDUH� WKH�UHVXOW�ZLWK� WKH�DUFKLYH�RI�
VWRUHG�ZDONV�� NHHSLQJ� WKH�QHZ�ZDON� RQO\� LI�WKH�
UHWURUHIOHFWHG�YHUVLRQ� KDVQ
W� EHHQ� VHHQ� DOUHDG\��
7KLV� VWUDWHJ\� ZRXOG� ZRUN�� EXW� LW�ZRXOG� EH�

KLGHRXVO\� VORZ� DQG� D�PHPRU\� KRJ��
7KHUH� LV�D�EHWWHU�ZD\�� 7KH� NH\� LGHD� LV�WR�WUDQV�

IRUP�WKH�OLVW�RI� WXUWOH�JUDSKLFV�FRPPDQGV� LQWR�D�
QXPEHU�� VSHFLILFDOO\� D� WHUQDU\��EDVH� ���QXPEHU��
ZLWK� WKH�GLJLW���UHSUHVHQWLQJ�IRUZDUG����UHSUHVHQW�
LQJ�OHIW�DQG���UHSUHVHQWLQJ�ULJKW��7KHQ� HYHU\�UF�VWHS�
VHOI�DYRLGLQJ�ZDON� KDV� D�XQLTXH� HQFRGLQJ� DV� DQ�

�Q�O��GLJLW� WHUQDU\�QXPEHU�� HTXDOO\� LPSRUWDQW��
HYHU\� �Q�O��GLJLW� WHUQDU\�QXPEHU� VSHFLILHV� DQ� Q�

VWHS�QRQUHYHUVLQJ� �WKRXJK�QRW�QHFHVVDULO\� VHOI�

DYRLGLQJ��ZDON�� )RU�H[DPSOH�� FRXQWLQJ� LQ�WHUQDU\�
IURP������������������������XS� WR������JHQHUDWHV�
HYHU\�ILYH�VWHS�QRQUHYHUVLQJ�ZDON�� 'LVFDUGLQJ� WKH�
ZDONV� WKDW�IDLO�D� WHVW�IRU�VHOI�LQWHUVHFWLRQV� OHDYHV�

MXVW�WKH�VHOI�DYRLGLQJ�ILYH�VWHS�ZDONV�� �,Q�SUDFWLFH��
LW
V�EHWWHU�WR�ZULWH� WKH�ZDON� QXPEHUV� LQ��EDODQFHG�

WHUQDU\��QRWDWLRQ��ZKHUH� WKH�GLJLWV� DUH����� ��DQG�
���� WKHQ�LQWHUFKDQJLQJ� OHIW�DQG� ULJKW�LV�MXVW�PXOWL�

SO\LQJ� E\�����%DODQFHG� WHUQDU\�LV�WKH�RQO\�QXP�

EHULQJ� V\VWHP�,�NQRZ� WKDW�KDV� LWV�RZQ�:HE� SDJH���
7KH� UHDVRQ� IRU�WUHDWLQJ�WKH�ZDONV� DV�QXPEHUV� LV�

WKDW�LW�LPSRVHV� D� WRWDO�RUGHULQJ� RQ� WKHP��*LYHQ�

DQ\� WZR�GLVWLQFW�ILQLWH�QXPEHUV�� WKHUH�LV�DOZD\V� D�

XQURRWHG� ZDONV� WRWDO�VHOI�DYRLGLQJ� ZDONV�

)LJXUH� ���([DFW� HQXPHUDWLRQV� VKRZ� WKH�XQURRWHG� ZDONV�
DUH� QRW� TXLWH� RQH�VL[WHHQWK� WKH� URRWHG� RQHV��

ODUJHU�DQG� D�VPDOOHU��/LNHZLVH�� JLYHQ�DQ\� WZR�GLV�
WLQFW�ZDONV� UHODWHG�E\�WKH�UHWURUHIOHFWLYH�V\PPHWU\��
RQH�ZDON
V� WHUQDU\�HQFRGLQJ�PXVW� EH� OHVV�WKDQ�WKH�
RWKHU
V��7KLV� LPPHGLDWHO\� VXJJHVWV� DQ�HIILFLHQW�DO�

JRULWKP� IRU�VSOLWWLQJ� WKH�V\PPHWULFDO� SDLUV��$V�

\RX�JHQHUDWH� HDFK�ZDON�� FRPSDUH� WKH�WHUQDU\�UHS�
UHVHQWDWLRQ�ZLWK� LWV�UHWURUHIOHFWLRQ��,I�WKH�RULJLQDO�
QXPEHU� LV�JUHDWHU��GLVFDUG� WKH�ZDON�� RWKHUZLVH�

NHHS� LW��,Q�WKLV�VFKHPH� WKHUH�LV�QR�QHHG� WR�PDLQWDLQ�
DQG� VHDUFK�DQ�DUFKLYH�RI�ZDONV�� HYHU\�GHFLVLRQ� LV�
PDGH� ZLWK� D�VLQJOH�QXPHULFDO� FRPSDULVRQ��

)LJXUH� ��JLYHV� WKH�QXPEHU� RI�XQURRWHG� VHOI�

DYRLGLQJ�ZDONV� RI�XS� WR����VWHSV��$V�ZRXOG� EH�H[�

SHFWHG�� WKH�QXPEHUV� DUH� DSSUR[LPDWHO\� RQH�VL[�
WHHQWK�WKH�QXPEHU�RI�DOO�VHOI�DYRLGLQJ�ZDONV� RI�WKH�

)LJXUH� ���&RQQHFWLYLW\� FRQVWDQW� PHDVXUHV� WKH�DYHUDJH� QXPEHU� RI� VLWHV�
DYDLODEOH� WR�D�ZDON� DQG� GHWHUPLQHV� WKH�UDWH� RI�JURZWK� LQ� WKH�QXPEHU�
RI�ZDONV�� 7KH� OLPLWLQJ� YDOXH� IRU�ODUJH� LV�EHOLHYHG� WR�EH� DERXW� �������

����� -XO\�$XJXVW� ����



����

)LJXUH� ���0HDQ�VTXDUHG� HQG�WR�HQG� GLVWDQFH� JURZV� DV� D� OLQHDU� IXQF�

WLRQ� RI� IRU�UDQGRP� DQG� QRQUHYHUVLQJ� ZDONV�� EXW� IRU�VHOI�DYRLGLQJ�
ZDONV� VHHPV� WR�EH� HTXDO� WR� WKH�����SRZHU� RI�Q��

VDPH� OHQJWK��DQG� WKH�UDWLR�DSSURDFKHV� �����PRUH�

FORVHO\�DV� LQFUHDVHV��DQG�\HW�WKH�UDWLR�LV�QRW�H[DFW��
7KH� UHDVRQ� LV�DQRWKHU� OLWWOH�FRPSOLFDWLRQ�� DQDOR�

JRXV� WR�WKH�SUREOHP� RI�VWUDLJKW�ZDONV� WKDW�DUH� LQ�
YDULDQW� XQGHU� UHIOHFWLRQ�� ,Q� WKLV�FDVH� D� FODVV� RI�
ZDONV� SDVV� WKURXJK� UHWURUHIOHFWLRQ�XQFKDQJHG��
7KH\� DUH� WKH�SDOLQGURPLF� ZDONV�� &RQVLGHU� WKH�

SDWK� ,I�,I�U�"�� LI�\RX� UHYHUVH� WKH�VHTXHQFH� RI� LQ�
VWUXFWLRQV� DQG� LQWHUFKDQJH� OHIWV�DQG� ULJKWV��\RX�
ZLQG� XS�ZLWK� WKH�VDPH� VHTXHQFH� RI�FRPPDQGV�

DJDLQ��7KH� SDWK� LV�LWV�RZQ� UHWURUHIOHFWLRQ��7R�JHW�D�
FRUUHFW�FHQVXV� RI� WKH�XQURRWHG�ZDONV� LI�V�FUXFLDO�
WKDW�VXFK�SDWKV�EH� FRXQWHG� RQFH� DQG�RQO\�RQFH��

5DQGRP� 7KRXJKWV� RQ�6HOI�$YRLGDQFH�
8QOHVV� D�QHZ� DOJRULWKP� FRPHV� DORQJ�� H[KDXVWLYH�
HQXPHUDWLRQV� RI�VHOI�DYRLGLQJ� ZDONV� VHHP� XQ�

OLNHO\�WR�DGYDQFH� PXFK� EH\RQG� WKH�FXUUHQW�OLPLW�
RI�  ���� .QRZOHGJH� RI� ORQJHU�ZDONV� KDV� FRPH�

PDLQO\� IURP�UDQGRP� VDPSOLQJ�� 7KLV�SURFHVV� WRR�
LV�FRPSXWDWLRQDOO\� LQWHQVLYH��
)RU�PRVW� SXUSRVHV�� D�UDQGRP� VDPSOH� LV�PHDQW�

WR�EH� VHOHFWHG�ZLWK� XQLIRUP�SUREDELOLW\� IURP�WKH�
VHW�RI�DOO� �VWHS� VHOI�DYRLGLQJ� ZDONV�� 8QIRUWX�

QDWHO\��WKH�PRVW� REYLRXV� DOJRULWKP�GRHV� QRW�\LHOG�
ZDONV� ZLWK� WKLV�GLVWULEXWLRQ�� ,W
V�HDV\� HQRXJK� WR�
EXLOG� DQ�Q�VWHS�ZDON� RQH� VWHS�DW�D� WLPH�E\�FKRRV�

LQJ�GLUHFWLRQV� DW�UDQGRP�� WKH�TXHVWLRQ� LV�ZKDW� WR�
GR� LI�WKH�ZDON� FROOLGHV�ZLWK� LWVHOI�EHIRUH� UHDFKLQJ�

VWHSV��7KH� WHPSWDWLRQ� LV�VLPSO\� WR�EDFN�XS� RQH�

VWHS�DQG� WU\�DQRWKHU� GLUHFWLRQ�� EXW� WKDW�SUDFWLFH�
OHDGV� WR�D�ELDVHG� VDPSOH� RI�ZDONV�� 7R� HQVXUH� D�
IDLU�VDPSOH� \RX� KDYH� WR�DEDQGRQ� D� IDLOHG�ZDON�

HQWLUHO\�DQG� VWDUW�RYHU��

0\� RZQ� H[SHULPHQWV�ZLWK� UDQGRP� VDPSOLQJ�
KDYH� UHOLHG�RQ� WKH�WHUQDU\�QXPEHU�UHSUHVHQWDWLRQ��
,�FKRRVH� DQ� UF�GLJLW�EDODQFHG�WHUQDU\� QXPEHU� DW�

UDQGRP�� WKHQ�FKHFN� WKH�FRUUHVSRQGLQJ�ZDON� IRU�
VHOI�LQWHUVHFWLRQV��,I�WKH�ZDON� IDLOV�WKH�WHVW��,�JHQHU�
DWH�D�QHZ� UDQGRP�QXPEHU� DQG� WU\�DJDLQ��

$OJRULWKPV� OLNH�WKLV�RQH� UHDGLO\�SURGXFH� ODUJH�
VDPSOHV� RI�����RU����VWHS�ZDONV�� RU�VPDOOHU�QXP�
EHUV� RI�����VWHS�ZDONV�� $V� WKH�ZDONV� JHW� ORQJHU��
KRZHYHU�� WKH�SURSRUWLRQ� RI�FDQGLGDWHV� WKDW�SDVV�
WKH�VHOI�DYRLGDQFH� WHVW�GHFOLQHV� VKDUSO\��$W�  ����

\RX� DUH�SURSRVLQJ� PRUH� WKDQ��������ZDONV� IRU�

HYHU\�RQH� WKDW�WXUQV�RXW� WR�EH� VHOI�DYRLGLQJ��$W�
 ���� WKH�DFFHSWDEOH�ZDONV� ZRXOG� EH� UDUHU�WKDQ�

RQH� LQ�D�ELOOLRQ��
2WKHU� DOJRULWKPV� H[WHQG� WKH�UDQJH� RI�H[SOR�

UDWLRQ�LQWR�WKH�WKRXVDQGV�RI�VWHSV��7OLLUW\�\HDUV�DJR�
=HHY�$OH[DQGURZLF]� RI�WKH�:HL]PDQQ� ,QVWLWXWH�RI�
6FLHQFH� VXJJHVWHG� D�PHWKRG� FDOOHG� GLPHUL]DWLRQ��
ZKLFK� H[SORLWV� D�GLYLGH�DQG�FRQTXHU� VWUDWHJ\�ID�
PLOLDU� LQ�PDQ\� RWKHU�DUHDV� RI�FRPSXWHU� VFLHQFH��
'LPHUL]DWLRQ� ZRUNV� EHFDXVH� LW
V�PXFK� HDVLHU� WR�
FUHDWH� WZR����VWHS�ZDONV� WKDQ�D� VLQJOH� ����VWHS�
ZDON�� <RX� EXLOG� WKH�WZR�VKRUWHU�ZDONV�� DQG� VWULQJ�
WKHP�WRJHWKHU�HQG�WR�HQG��2I� FRXUVH� WKH�WZR�KDOI�
ZDONV�PD\� FROOLGH�� LQ�ZKLFK� FDVH�\RX�KDYH� WR�VWDUW�
RYHU��EXW� IDLOXUH�WXUQV�RXW� WR�EH�PXFK� OHVV� OLNHO\�
WKDQ�LQ�WKH�VWHS�E\�VWHS�WHFKQLTXH��7KH�SURFHGXUH�
FDQ�EH� LQYRNHG� UHFXUVLYHO\� WR�EXLOG� WKH����VWHS�
ZDONV� IURP����VWHS� FRPSRQHQWV�� DQG� VR� RQ��
:KDW
V� SDUWLFXODUO\� VZHHW�DERXW� WKLV�DOJRULWKP� LV�
WKDW�LW�OHQGV�LWVHOI�WR�D�YHU\�VLPSOH�DQG� WUDQVSDUHQW�
LPSOHPHQWDWLRQ�� ,�IRXQG�LW�HDVLHU� WR�JHW�ULJKW�WKDQ�
WKH�OHVV�HIILFLHQW�VWHS�E\�VWHS�PHWKRGV��
$QRWKHU� WHFKQLTXH�� FDOOHG� WKH�SLYRW� DOJRULWKP��

DOVR� JRHV� EDFN� ���\HDUV�� LW�ZDV� ILUVW�GHVFULEHG� E\�
0RWL� /DL� RI� WKH�8QLOHYHU� 5HVHDUFK� /DERUDWRU\�
DQG�PRUH� UHFHQWO\�KDV�EHHQ� UHILQHG�DQG� H[WHQGHG�

E\�1HDO� 0DGUDV� RI�<RUN�8QLYHUVLW\� DQG�$ODQ� '��
6RNDO� RI�1HZ� <RUN�8QLYHUVLW\�� 7KH� SLYRW� DOJR�
ULWKP� LV�TXLWH� GLIIHUHQW� IURP�DOO� WKH�RWKHUV� GH�
VFULEHG�KHUH�� ,W�GRHV� QRW�DFWXDOO\� JHQHUDWH� D� VHOI�

DYRLGLQJ� ZDON� EXW� LQVWHDG� WDNHV�RQH�ZDON� DQG�
WUDQVIRUPV�LW�LQWR�DQRWKHU��7KH� LGHD� LV�WR�UDQGRP�

O\�FKRRVH� D�SLYRW� SRLQW� VRPHZKHUH� DORQJ� WKH�

ZDON�� DQG� WKHQ�URWDWH�RU� UHIOHFW�RU� UHYHUVH� WKH�

VHJPHQW�RQ�RQH� VLGH�RI�WKH�SLYRW�� ,I�WKH�UHVXOW�LV�D�

VHOI�DYRLGLQJ� SDWK�� WKH�PRYH� LV�DFFHSWHG�� RWKHU�
ZLVH� \RX� FKRRVH� D�QHZ� SLYRW� DQG� WU\�DJDLQ�� 6XF�
FHVVLYH�ZDONV� LQ�WKH�VHTXHQFH� DUH�KLJKO\�FRUUHODW�

HG��EXW� UHSHDWLQJ� WKH�WUDQVIRUPDWLRQ�PDQ\� WLPHV�

ZLSHV� RXW�DOO�PHPRU\� RI�IRUPHU�FRQILJXUDWLRQV��

5LJRURXV� 6HOI�$YRLGDQFH�

&RPSXWDWLRQDO� VWXGLHV� RI�VHOI�DYRLGLQJ� ZDONV�
KDYH� SURGXFHG� D�ULFK�KDUYHVW�RI�HPSLULFDO� UHVXOWV��
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