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%LUG�&RQVHUYDWLRQ�5HVHDUFK��,QF� 

3�2��%R[���� 
3RPIUHW��&7�������86$ 

$EVWUDFW�� ,� VRXJKW� WR� GLVWLQJXLVK� EHWZHHQ� VH[HV� DQG� DJH� FODVVHV� RI� WKH� (VNLPR� &XUOHZ�
�1XPHQLXV�ERUHDOLV���DV�ZHOO�DV�WR�FODULI\�WKH�KLVWRULFDO�PLJUDWLRQ�SDWKZD\V�DQG�EUHHGLQJ�GLVWUL�
EXWLRQ�RI�WKH�VSHFLHV��'LVFULPLQDQW�IXQFWLRQ�DQDO\VLV�UHYHDOHG�WKDW�VH[HV�VLJQLILFDQWO\�GLIIHUHG�LQ�
ELOO�DQG�WDLO�OHQJWK��ZLWK�ELOO�OHQJWK�WKH�EHVW�SUHGLFWRU�RI�VH[��,�IRXQG�QR�VLJQLILFDQW�VHDVRQDO�GLV�
FULPLQDWLRQ�LQ�PHDVXUHPHQWV�DPRQJ�LQGLYLGXDOV��QRU�GLG�,�ILQG�DQ\�GLIIHUHQFH�EHWZHHQ�HDUO\�DQG�
ODWHU� 1RUWKHDVWHUQ� IDOO� PLJUDQWV� �L�H��� SULPDULO\� DGXOWV� YV�� SULPDULO\� MXYHQLOHV��� %UHDVW�PDUNLQJ�
VKDSH�DQG�H[WHQW�RI�ZKLWH�RQ�WKURDW�ZHUH�XQFRUUHODWHG�ZLWK�RWKHU�SOXPDJH�FKDUDFWHULVWLFV��ZKHUH�
DV�SDOH�DEGRPHQV�DQG�ZLGH��SDOHU�PDUJLQV�RI�ZLQJ�FRYHUW�IHDWKHUV�FRUUHODWHG�ZLWK�ORZ�GHQVLW\�RI�
EUHDVW�PDUNLQJV��,QGLYLGXDOV�ZLWK�SDOH�DEGRPHQV�DQG�KHDYLO\�VSRWWHG�EDFNV�DOVR�KDG�ZLGH�PDU�
JLQV�RI�ZLQJ�FRYHUW�IHDWKHUV��%DFN�VSRWWLQJ�ZDV�WKH�RQO\�VLJQLILFDQW�SOXPDJH�FKDUDFWHU�UHODWHG�WR�
VH[��ZLWK�KHDY\�VSRWWLQJ�SUHGRPLQDWLQJ�DPRQJ�IHPDOHV�DQG�OLJKW�VSRWWLQJ�SUHGRPLQDWLQJ�DPRQJ�
PDOHV�� ,� IRXQG� IHZ� FOHDU� VHDVRQDO� GLIIHUHQFHV� LQ� SOXPDJH� DPRQJ� VSHFLPHQV�� DOWKRXJK� GRUVDO�
JURXQG� FRORU� PD\� KDYH� DYHUDJHG� GDUNHU� RQ� VSULQJ� VSHFLPHQV�� 0RUHRYHU�� PRUH� OLJKWO\� EDFN-
VSRWWHG�LQGLYLGXDOV�WHQGHG�WR�RFFXU�LQ�ODWHU�IDOO��ZKLFK�VXJJHVWHG�WKDW�WKHVH�ELUGV�ZHUH�MXYHQLOHV��
7KH�H[LVWHQFH�RI�LQGLYLGXDOV�ZLWK�IHZ�<-VKDSHG�EUHDVW�PDUNLQJV�DSSHDUHG�WR�UHSUHVHQW�RQH�HQG�
RI�D�UDQJH�RI�SOXPDJH�FRQGLWLRQV�WKDW�H[KLELWHG�QR�FOHDU�UHODWLRQVKLS�WR�DJH��VH[��RU�JHRJUDSKLF�
ORFDWLRQ��0DSSLQJ�ORFDWLRQV�RI�PXVHXP�VSHFLPHQV�FODULILHG�GHWDLOV�RI�PLJUDWLRQ�SDWKZD\�H[WHQW��
SURYLGHG�HYLGHQFH�RI�PLJUDWRU\�FRQFHQWUDWLRQ�VSRWV��DQG�SURYLGHG�DGGLWLRQDO�HYLGHQFH�WKDW�$ODV�
ND�RQFH�SRVVHVVHG�D�EUHHGLQJ�SRSXODWLRQ��([DPLQLQJ�GDWHV�RI�ODVW�FROOHFWLRQ�LQGLFDWHG�WKDW�SRSX�
ODWLRQV�FROODSVHG�EHORZ�OHYHOV�DW�ZKLFK�ELUGV�ZHUH�UHJXODUO\�ORFDWHG�DIWHU�WKH�ILUVW�GHFDGH�RI�WKH�
��WK�FHQWXU\�� 

7KH�RELWXDU\�RI� WKH�(VNLPR�&XUOHZ��1XPHQLXV�
ERUHDOLV�� KDV� EHHQ� ZULWWHQ� PXOWLSOH� WLPHV� �6ZHQN�
������ %DQNV� ������ (QYLURQPHQW� &DQDGD� ������ EXW�
FUHGLEOH� VLJKWLQJV� RI� ELUGV� FRQWLQXH� WR� RFFXU� ZLWK�
UHJXODULW\�� )URP������ WR� ������*ROOXS� HW� DO�� �������
GRFXPHQWHG� REVHUYDWLRQV� RI� DERXW� ��� LQGLYLGXDOV��
ZLWK�XS�WR����VLJKWHG�DW�RQFH��%ODQNHQVKLS�DQG�.LQJ�
������� 5HFHQW� RUJDQL]HG� DWWHPSWV� WR� ILQG� ELUGV� LQ�
KLVWRULFDO� EUHHGLQJ� ORFDWLRQV� DQG� PLJUDWRU\� VWDJLQJ�
DUHDV�KDYH�IDLOHG��*LOO�HW�DO��������&26(:,&��������
EXW� VLJKWLQJV�KDYH�FRQWLQXHG� �:DOGRQ�������(OOLVRQ�
DQG�0DUWLQ�������+RIIPDQ��������6WDWH�UDUH�UHFRUGV�
FRPPLWWHHV�KDYH�JHQHUDOO\�UHMHFWHG�VXFK�UHSRUWV��H�J��
5LQHV� ������� DOWKRXJK� WKHLU� H[FHHGLQJO\� VWULQJHQW�
DFFHSWDQFH� VWDQGDUGV� IDFLOLWDWH� UHMHFWLRQ� RI� WKH� K\�
SRWKHVLV�ZKHQ�LW�VKRXOG�EH�DFFHSWHG� 

%HFDXVH�RI�WKH�UHDVRQDEOH�SRVVLELOLW\�RI�FRQWLQ�
XHG�SHUVLVWHQFH�E\�WKLV�LQFRQVSLFXRXV�VSHFLHV�RI�YDVW�
DQG� ODUJHO\� LQDFFHVVLEOH� UDQJH�� ,�KHUH� LQYHVWLJDWH�DV�
SHFWV� RI� WKH� H[WHUQDO� DQDWRP\� DQG� SOXPDJH� RI� SUH�
VHUYHG� VSHFLPHQV�� $W� SUHVHQW�� VXFK� EDVLF� ZLOGOLIH�
PDQDJHPHQW�QHHGV�DV�WKH�DELOLW\�WR�GLVWLQJXLVK�VH[HV�
DQG� DJH� FODVVHV� DUH� EDVHG� RQ� PLQLPDO� VDPSOH� VL]HV�
DQG�SRRUO\�VXEVWDQWLDWHG�DVVHUWLRQV��*LOO�HW�DO���������
6KRXOG� H[WDQW� SRSXODWLRQV� EH� UHORFDWHG�� VXEVWDQWLYH�
GDWD�RQ�WKHVH�SDUDPHWHUV�ZLOO�EH�FULWLFDO�WR�DVVHVVLQJ�
SRSXODWLRQ�VWUXFWXUH�DQG�GHYHORSLQJ�D�UHFRYHU\�VWUDW�
HJ\�� ,Q� H[DPLQLQJ� VSHFLPHQV�� ,� DOVR� XQFRYHUHG� KLV�
WRULFDO� GDWD� WKDW� FRQWULEXWH� WR� RXU� XQGHUVWDQGLQJ� RI�
WKH� VSHFLHV¶� KLVWRULFDO� GLVWULEXWLRQ� DQG� GHFOLQH�� VR� ,�
UHSRUW�WKHVH�ILQGLQJV�KHUH�DV�ZHOO� 

$� VXPPDU\� RI� H[LVWLQJ� GDWD� RQ�PRUSKRORJLFDO�
PHDVXUHV�LV�UHSRUWHG�E\�*LOO�HW�DO����������5LGJHZD\�
��������ZLWK�D�VDPSOH�VL]H�RI�ILYH��SURYLGHG�WKH�ODUJ�
HVW�� DOEHLW� QRPLQDO� VDPSOH�RI� WKHVH�PHDVXUHV�EXW� KH�

��&RUUHVSRQGLQJ�DXWKRU���(-PDLO�DGGUHVV��
PDLO#ELUGFRQVHUYDWLRQUHVHDUFK��RUJ� 
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GLG�QRW� UHSRUW� WKH�VHDVRQ�RU�VH[�RI�VSHFLPHQV�PHDV�
XUHG��0RVW�RWKHU�VRXUFHV�JLYH�QR�GDWD�RQ�VDPSOH�VL]H�
DQG� GR� QRW� QHFHVVDULO\� UHIHU� WR� FRQVLVWHQWO\� PDGH�
PHDVXUHPHQWV��*LOO�HW�DO��������� 

'HVFULSWLRQV�RI�SOXPDJH�DUH�EDVHG�RQ�H[DPLQD�
WLRQ� RI� D� IHZ� WR� DQ� XQFHUWDLQ� QXPEHU� RI� VSHFLPHQV�
DQG� GR� QRW� FOHDUO\� GLVWLQJXLVK� SOXPDJH� VWDWHV��+D\�
PDQ�HW�DO����������DSSHDULQJ�WR�EH�LQ�ODUJH�SDUW�D�UH�
VWDWHPHQW� RI� 5LGJHZD\� �������� GLG� QRW� GLVWLQJXLVK�
EHWZHHQ� DGXOW� DOWHUQDWH� DQG� EDVLF� SOXPDJH� DQG� GLG�
QRW� GLVWLQJXLVK� EHWZHHQ� VH[HV�� $GXOWV� ZHUH� VDLG� WR�
KDYH�D�SURPLQHQWO\�VWUHDNHG�EUHDVW��D�FLQQDPRQ-EXII�
YHQWUDO�VXUIDFH��GDUN�EURZQ�EDFN�VSRWWHG�ZLWK�EURZQ-
EXII��<-VKDSHG�PDUNV�RQ� IODQNV�� DQG� FLQQDPRQ-EXII�
D[LOODUV� DQG� XQGHUZLQJ� FRYHUWV�� )LUVW� EDVLF� SOXPDJH�
ZDV� FKDUDFWHUL]HG� DV� KDYLQJ� EXII� HGJHV� RQ� EDFN�
IHDWKHUV� DV�ZHOO� DV� D�PRUH�EXII� YHQWUDO� VXUIDFH�ZLWK�
VWURQJ�EURZQ�EUHDVW�VWUHDNLQJ��5LGJHZD\��������FRQ�
VLGHUHG� WKH� VH[HV� WR�EH� DOLNH�H[FHSW� IRU� VL]H� DQG� UH�
YLHZHG� RQO\� WKH� DOWHUQDWH� SOXPDJH�� ZKLFK� KH� GH�
VFULEHG�DV�KDYLQJ�D�VRRW\�GDUN�EDFN��ZLWK�RU�ZLWKRXW�
EXII�HGJLQJ�RU�VSRWWLQJ� WKURXJKRXW��D�ZKLWH� WKURDW��D�
EXII\� YHQWUDO� VXUIDFH� ZLWK� QDUURZO\� GDUN-VWUHDNHG�
XSSHU� EUHDVW�� QHDUO\� XQPDUNHG� ORZHU� EUHDVW� DQG� DE�
GRPHQ�� 9-VKDSHG� PDUNV� RQ� WKH� IODQNV� DQG� D[LOODUV��
DQG�FLQQDPRQ-EXII�XQGHUZLQJ�FRYHUWV� 

1R� JHRJUDSKLF� YDULDWLRQ� LQ� SOXPDJH� LV� UHFRJ�
QL]HG�� DOWKRXJK� &RXHV� ������� UHSRUWHG� WKDW� IDOO� PL�
JUDQWV�YDULHG�JUHDWO\�LQ�VL]H�DQG�FRORUV�RI�WKH�YHQWUDO�
VXUIDFH�� LQFOXGLQJ� DPRXQW� RI�ZKLWH� RQ� WKH� WKURDW�� LQ�
PDQQHUV� WKDW� DSSHDUHG� XQUHODWHG� WR� DJH� RU� VH[�� 5��
0DF)DUODQH�� LQ� KLV� ����–����� OHWWHUV� WR� 6�� %DLUG�
�FLWHG�LQ�*ROOXS�HW�DO���������IXUWKHU�VWDWHG�WKDW�WKHUH�
ZHUH� DFWXDOO\� WZR� VSHFLHV� RI� (VNLPR� &XUOHZ�� DOW�
KRXJK�KH�PD\�KDYH�FRQIXVHG�WKH�:KLPEUHO��1��SKDH�
RSXV��DQG�(VNLPR�&XUOHZ��DV�WKHUH�ZDV�PXFK�XQFHU�
WDLQW\�FRQFHUQLQJ� WKH� LGHQWLW\�RI�WKHVH�VSHFLHV�LQ�WKH�
HDUO\���WK�FHQWXU\��6ZHQN������� 

7KH�(VNLPR�&XUOHZ�ZDV�RQFH�D�FRPPRQ�EUHHG�
HU� RI� WKH� ZHVWHUQ� &DQDGLDQ� $UFWLF�� 1HOVRQ� �������
DOVR�UHSRUWHG�EUHHGLQJ�LQ�$ODVND��DOWKRXJK�*LOO�HW�DO��
�������FRQVLGHUHG�WKH�EUHHGLQJ�UDQJH�RQO\�SRWHQWLDO�
O\� H[WHQGLQJ� LQWR�$ODVND�� ,W�ZDV� D� FRPPRQ� IDOO�PL�
JUDQW��ZLWK�PXFK�RI�WKH�SRSXODWLRQ�DSSHDULQJ�WR�VWDJH�
RQ� WKH� FRDVW� RI� /DEUDGRU�� 6PDOOHU� QXPEHUV� DUH�
WKRXJKW� WR� KDYH� VWRSSHG� DORQJ� WKH� VRXWK� VKRUH� RI�
+XGVRQ�DQG�-DPHV�%D\��*LOO�HW�DO���������ZKHUH�WKH\�
KDYH� EHHQ� REVHUYHG� HYHQ� LQWR� PRUH� UHFHQW� \HDUV�
�+DJDU�DQG�$QGHUVRQ��������6RXWK�RI�/DEUDGRU��PRVW�
PLJUDQWV�DSSHDUHG�RQ�&DSH�&RG��0DVVDFKXVHWWV��DQG�
LWV� DGMDFHQW� LVODQGV�� 6RPH� 0DVVDFKXVHWWV� PLJUDQWV�
PD\�KDYH�WUDYHOHG�WR�WKH�FRDVW�RYHUODQG�IURP�+XGVRQ
--DPHV�%D\�DOWKRXJK��EDVHG�RQ� WKH� ORQJ-WHUP�REVHU�
YDWLRQV� RI�0DF.D\� �������� ODUJHU� QXPEHUV� DUULYLQJ�
DIWHU�FRDVWDO�VWRUPV�DSSHDUHG�WR�EH�VRXWK-ERXQG�/DE�
UDGRU� PLJUDQWV� �0DF.D\� ������� 6SULQJ� PLJUDQWV� LQ�
WKH� 8QLWHG� 6WDWHV� ZHUH� UHSRUWHG� ILUVW� IURP� 7H[DV��

ZLWK� LQGLYLGXDOV� DSSHDULQJ� FRPPRQO\� LQ� WKH� SUDLULH�
VWDWHV� DQG� SUDLULH� SURYLQFHV� RI� &DQDGD� �*LOO� HW� DO��
������ 
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0HDVXUHPHQWV��,�PDGH�PHDVXUHPHQWV�RQ�VWXG\�

VNLQV� ZLWK� D� GLDO� FDOLSHU� RI� ���� PP� DFFXUDF\�� 2Q�
HDFK�VNLQ��,�PHDVXUHG�WKH�ZLQJ�FKRUG�IURP�WKH�EHQG�
LQ�WKH�IROGHG�ZLQJ�IHDWKHUV��FDUSRPHWDFDUSDO–UDGLXV�
XOQDU� MRLQW�� WR� WKH� GLVWDO� WLS� RI� WKH� IHDWKHUV�� ,�PHDV�
XUHG�ELOO�OHQJWK�IURP�LWV�GLVWDO�WLS�WR�WKH�SUR[LPDO�HQG�
RI�WKH�QDUH�DQG�ELOO�GHSWK�DW�WKH�GLVWDO�HQG�RI�WKH�QDUH��
,� FKRVH�PHDVXULQJ� WKH�ELOO� WKLV�ZD\� UDWKHU� WKDQ�ZLWK�
WKH�WUDGLWLRQDO�PHDVXUH�RI�H[SRVHG�FXOPHQ�DV�SUHSD�
UDWLRQ� WHFKQLTXH� DQG� IHDWKHU� ORVV� PDGH� VXFK� DQ� DS�
SURDFK�OHVV�DFFXUDWH��,�PHDVXUHG�OHQJWK�RI�WKH�YHQWUDO�
WDUVRPHWDWDUVXV� IURP� WKH� LQWHUWDUVDO� MRLQW�� JHQHUDOO\�
LQGLFDWHG�RQ�VSHFLPHQV�E\� WKH�SUHVHQFH�RI�D�JURRYH�
EHWZHHQ�ERQHV��WR�WKH�GLVWDO�WLS�DW�WKH�WDUVRPHWDUVDO–
SKDODQJHDO�,,,�MRLQW��DOVR�RIWHQ�LQGLFDWHG�E\�WKH�SUHV�
HQFH�RI�D�JURRYH�EHWZHHQ�ERQHV��,�DOVR�PHDVXUHG�WKH�
SKDODQJH� ,,,� OHQJWK� IURP� WKH� WDUVRPHWDUVDO–
SKDODQJHDO� ,,,� MRLQW� WR� WKH�GLVWDO� WLS�RI� WKH�FODZ��DOW�
KRXJK� LQ� SUDFWLFH� WHQGRQ� VKULQNDJH� LQ� VSHFLPHQV�
VRPHWLPHV�PDGH�WKH�SKDODQJHV�FXUO��VR�WKLV�PHDVXUH�
SURYHG� WR� EH� RI� OLPLWHG� DFFXUDF\�� ,� PHDVXUHG� WDLO�
OHQJWK�IURP�WKH�GLVWDO�WLS�RI�WKH�IROGHG�WDLO�IHDWKHUV�WR�
WKH� MXQFWLRQ� RI� WKH� XQGHUWDLO� FRYHUWV� ZLWK� WKH� DEGR�
PHQ�� DOWKRXJK� DJDLQ� SUHSDUDWLRQ� WHFKQLTXH� OLPLWHG�
WKH�DFFXUDF\�ZLWK�ZKLFK� WKLV�PHDVXUHPHQW�FRXOG�EH�
PDGH�� 

:KHQ� H[DPLQLQJ� VWXG\� VNLQV�� ,� UHFRUGHG� GDWD�
RQ�FROOHFWLRQ�ORFDOLW\��FROOHFWLRQ�GDWH��DQG�DJH�VH[��LI�
QRWHG�� ,Q� SUDFWLFH�� DOWKRXJK� VH[�ZDV� UHFRUGHG� UHJX�
ODUO\�E\� FROOHFWRUV�� DJH�ZDV� UHFRUGHG� LQIUHTXHQWO\�� ,�
DOVR�PDGH�D�GRUVDO��YHQWUDO��DQG�ODWHUDO�SKRWRJUDSK�RI�
HDFK�VSHFLPHQ� WR�GRFXPHQW�SOXPDJH�FKDUDFWHULVWLFV��
$IWHU�SUHOLPLQDU\�H[DPLQDWLRQ�RI�SOXPDJHV�DQG�FRQ�
VLGHUDWLRQ� RI� SOXPDJH� VWDWHPHQWV� LQ� WKH� OLWHUDWXUH�
�&RXHV�������5LGJHZD\�������+D\PDQ�HW�DO���������,�
FKRVH�WR�HYDOXDWH���FKDUDFWHULVWLFV��ZKLFK�,�VFRUHG�DV�
IROORZV�� ��� EUHDVW� PDUNLQJ� VKDSH�� <-VKDSHG�� OLQH-
VKDSHG��PL[HG�����EUHDVW�PDUNLQJ�GHQVLW\��KLJK��ORZ��
���DEGRPHQ�FRORU��GDUN��OLJKW��LQ�LQVWDQFHV�ZKHUH�WKH�
YHQW�H[KLELWHG�VWDLQLQJ�GXH�WR�SUHSDUDWLRQ�WHFKQLTXH��
,�HYDOXDWHG�FRORU�IURP�QHDUE\�XQVWDLQHG�IHDWKHUV������
H[WHQW� RI� ZKLWH� RQ� WKURDW�� SUHVHQW� RQO\� DERYH� QHFN��
H[WHQGLQJ�RQWR�QHFN�����SDOH�ZLQJ�FRYHUW�IHDWKHU�HGJ�
LQJ��ZLGH��QDUURZ��DQG����EDFN�VSRWWLQJ��KHDY\��OLJKW� 

+LVWRULFDO� GLVWULEXWLRQ�� 7R� DWWHPSW� WR� FODULI\�
WKH� H[WHQW� RI� KLVWRULFDO� 1RUWK� $PHULFDQ� PLJUDWLRQ�
SDWKZD\V�DQG�EUHHGLQJ�VLWHV��,�PDSSHG�ORFDWLRQ�GDWD�
IURP� VSHFLPHQV�� ,Q� LQVWDQFHV� ZKHUH� PXOWLSOH� VSHFL�
PHQV�H[LVWHG�IURP�WKH�VDPH�SODFH��,�PDSSHG�WKHVH�DV�
RQH�ORFDWLRQ��,�H[DPLQHG�VSHFLPHQV�DW�WKH�$PHULFDQ�
0XVHXP�RI�1DWXUDO�+LVWRU\��$01+���8�6��1DWLRQDO�
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0XVHXP��8610���+DUYDUG�0XVHXP�RI�&RPSDUDWLYH�
=RRORJ\� �0&=��� <DOH� 3HDERG\�0XVHXP�� DQG� &RQ�
QHFWLFXW� 6WDWH� 0XVHXP� RI� 1DWXUDO� +LVWRU\�� ,� DOVR�
UHYLHZHG� GDWD� RQ� VSHFLPHQV� UHSRUWHG� E\� 9HUW1HW�
�ZZZ�YHUWQHW�RUJ��DQG� LQGLYLGXDO�PXVHXP�ZHE�VLWHV�
IURP� WKH� $XVWUDOLDQ� 0XVHXP�� $FDGHP\� RI� 1DWXUDO�
6FLHQFHV� RI� 3KLODGHOSKLD� �$163��� %HOO� 0XVHXP� RI�
1DWXUDO�+LVWRU\��%XIIDOR�6RFLHW\�RI�1DWXUDO�6FLHQFHV��
&DOLIRUQLD�$FDGHP\�RI�6FLHQFHV��&KLFDJR�$FDGHP\�
RI� 6FLHQFHV� �&+$6��� &DUQHJLH� 0XVHXP� RI� 1DWXUDO�
+LVWRU\��&RUQHOO�8QLYHUVLW\�0XVHXP�RI�9HUWHEUDWHV��
'HODZDUH�0XVHXP�RI�1DWXUDO�+LVWRU\��'HQYHU�0XVH�
XP� RI�1DWXUH� DQG� 6FLHQFH� �'016��� )LHOG�0XVHXP�
RI�1DWXUDO�+LVWRU\� �)01+��� ,OOLQRLV� 6WDWH�0XVHXP��
/RXLVLDQD�6WDWH�8QLYHUVLW\�0XVHXP�RI�6FLHQFH��0X�
VHXP� RI� 6RXWKZHVWHUQ� %LRORJ\�� 0XVHXP� RI� 9HUWH�
EUDWH�=RRORJ\�8&�%HUNHOH\��1DWXUDO�+LVWRU\�0XVH�
XP�RI�/RV�$QJHOHV�&RXQW\��1DWXUDO�+LVWRU\�0XVHXP�
RI� WKH�8QLWHG�.LQJGRP� �1+08.���1DWXUDO�+LVWRU\�
0XVHXP��8QLYHUVLW\�RI�2VOR��1HZ�<RUN�6WDWH�0XVH�
XP� �1<60��� 1RUWK� &DUROLQD� 0XVHXP� RI� 1DWXUDO�
6FLHQFHV�� 2KLR� 6WDWH� 8QLYHUVLW\� 0XVHXP�� 4XHHQV�
ODQG� 0XVHXP�� 5R\DO� %HOJLDQ� ,QVWLWXWH� RI� 1DWXUDO�
6FLHQFH��5R\DO�2QWDULR�0XVHXP��520���6DQ�'LHJR�
1DWXUDO� +LVWRU\�0XVHXP� �6'1+0��� 6WDPIRUG�0X�
VHXP�DQG�1DWXUH�&HQWHU��601&���8QLYHUVLW\�RI�&DO�
LIRUQLD��/RV�$QJHOHV�0XVHXP��8QLYHUVLW\�RI�&RORUD�
GR�0XVHXP�RI�1DWXUDO�+LVWRU\��8QLYHUVLW\�RI�)ORULGD�
0XVHXP�RI�1DWXUDO�+LVWRU\��8QLYHUVLW\�RI�,RZD�0X�
VHXP� RI� 1DWXUDO� +LVWRU\�� 8QLYHUVLW\� RI� 0LFKLJDQ�
0XVHXP� RI� =RRORJ\� �800=��� 8QLYHUVLW\�0XVHXP�
RI�=RRORJ\��&DPEULGJH��8QLYHUVLW\�RI�.DQVDV�%LRGL�
YHUVLW\� ,QVWLWXWH�� 8QLYHUVLW\� RI� :DVKLQJWRQ� %XUNH�
0XVHXP��DQG�:HVWHUQ�)RXQGDWLRQ�RI�9HUWHEUDWH�=R�
RORJ\� 

$QDO\VLV�� ,� HYDOXDWHG� PRUSKRORJLFDO� PHDVXUHV�
ZLWK� GLVFULPLQDQW� IXQFWLRQ� DQDO\VLV�� FRQVLGHULQJ� WKH�
GDWD¶V� ILW� WR� PRGHO� DVVXPSWLRQV� ZLWK� 6KDSLUR-:LON�
QRUPDOLW\� WHVWV��QRUPDO�4-4�SORWV�� ORJ�GHWHUPLQDQWV��
%R[¶V�0� WHVW�� DQG� FRUUHODWLRQV� DPRQJ� LQGHSHQGHQW�
YDULDEOHV�� ([SORUDWRU\� GDWD� DQDO\VLV� LQGLFDWHG� WKDW�
RQO\� ELOO� DQG� WDLO� OHQJWK� GLIIHUHG� EHWZHHQ� VH[HV� DQG�
VHDVRQV� VXIILFLHQWO\� WR� EH� PHDQLQJIXO� SUHGLFWRUV� LQ�
GLVFULPLQDQW� IXQFWLRQ� DQDO\VLV�� ,QGHHG�� LQFOXGLQJ�
RWKHU�PHDVXUHV�LQ�DQDO\VHV�KDG�OLWWOH�HIIHFW�RQ�UHVXOWV��
VR� ,� LQFOXGHG� RQO\� WKHVH� WZR� PHDVXUHV� LQ� DQDO\VHV��
7KH\�ZHUH�QRUPDOO\�GLVWULEXWHG��H[KLELWHG�QR�FROOLQH�
DULW\� DQG� KDG� QRQVLJQLILFDQW� FRYDULDQFH� PDWULFHV��
+RZHYHU�� WKH\� VKRZHG� VRPH� FRUUHODWLRQ� EHWZHHQ�
PHDQV� DQG� VWDQGDUG� GHYLDWLRQV�� VR� WR� VWDELOL]H� YDUL�
DQFHV� ,� HQWHUHG� VTXDUH� URRW� WUDQVIRUPDWLRQV�RI� WKHVH�
PHDVXUHV�LQWR�PRGHOV� 

,� ILUVW� DWWHPSWHG� GLVFULPLQDWLRQ� RI� VH[HV� RQ�
VSHFLPHQV�RI� UHFRUGHG�VH[��YDOLGDWLQJ� WKLV�DQG�RWKHU�
PRGHOV�ZLWK�����RI�VSHFLPHQV�ZLWKKHOG�IURP�FODVVL�
ILFDWLRQ��,�QH[W�VLPLODUO\�DQDO\]HG�GDWD�RQ�VSULQJ�YV��
IDOO�VSHFLPHQV��$V�LV�W\SLFDO�IRU�PDQ\�VKRUHELUG�VSH�

FLHV� �%HQW� ������� WKH� (VNLPR� &XUOHZ� DSSHDUHG� WR�
VHJUHJDWH� E\� DJH� FODVVHV� GXULQJ� IDOO�PLJUDWLRQ��ZLWK�
DGXOWV� WKRXJKW� WR� SUHGRPLQDWH� LQ� $XJXVW� DQG� MXYH�
QLOHV�PLJUDWLQJ� LQ� 6HSWHPEHU–2FWREHU� LQ� WKH�1RUWK�
HDVW��0DF.D\��������������+HQFH��,�DOVR�VXEGLYLGHG�
VSHFLPHQV�RI�1RUWKHDVWHUQ�PLJUDQWV�LQWR�$XJXVW�DQG�
6HSWHPEHU–2FWREHU�FODVVHV�LQ�RUGHU�WR�VHHN�PHDVXUH�
PHQW� GLIIHUHQFHV� EHWZHHQ� DJH� FODVVHV�� H[FOXGLQJ�
IURP� DQDO\VLV� VSHFLPHQV� FROOHFWHG� GXULQJ� WKH� ILUVW�
ZHHN�RI�6HSWHPEHU�� 

,� HYDOXDWHG� SOXPDJH� FKDUDFWHULVWLFV� ZLWK� WZR-
VWHS�FOXVWHU�DQDO\VLV��ZKLFK�SHUPLWV�FRQVLGHUDWLRQ�RI�
FDWHJRULFDO�YDULDEOHV�DQG�ZKLFK�SURGXFHV�FOXVWHUV�RI�
VSHFLPHQV� WKDW�FDQ�EH�H[DPLQHG� IRU� UHODWLRQVKLSV� WR�
VH[� DQG� DJH�� ,� HYDOXDWHG� FROOLQHDULW\� DPRQJ� LQGH�
SHQGHQW� YDULDEOHV� ZLWK� .HQGDOO¶V� Ĳ� DQG� XVHG�
6FKZDU]¶V� %D\HVLDQ� &ULWHULRQ� �%,&��� %,&� FKDQJH�
UDWLR��DQG�UDWLR�RI�GLVWDQFH�PHDVXUHV�WR�GHWHUPLQH�WKH�
QXPEHU�RI� VLJQLILFDQW�FOXVWHUV��$V�ZLWK�GLVFULPLQDQW�
IXQFWLRQ� DQDO\VLV�� ,� ILUVW� DWWHPSWHG� FOXVWHULQJ� RQ�
VSHFLPHQV� RI� UHFRUGHG� VH[�� ,� QH[W� FOXVWHUHG� VSHFL�
PHQV� RI� UHFRUGHG� VHDVRQ� RI� FROOHFWLRQ� DQG� DOVR�
VRXJKW�FOXVWHUV�RI�HDUO\�YV��ODWHU�IDOO-PLJUDWLQJ�1RUWK�
HDVWHUQ�LQGLYLGXDOV� 

 
5(68/76 

 
0HDVXUHPHQWV�� ,�PHDVXUHG� ��� VWXG\� VNLQV�� RI�

ZKLFK����KDG�VH[�UHFRUGHG�RQ� WKHLU� ODEHOV��)RXUWHHQ�
VSHFLPHQV� KDG� QR� FROOHFWLRQ� GDWHV� DQG� ��� KDG� QR�
ORFDWLRQV� UHFRUGHG�� )HPDOHV� DYHUDJHG� ODUJHU� WKDQ�
PDOHV� LQ�DOO�PHDVXUHV�EXW� WRH� OHQJWK��ZKLFK�ZDV�HV�
VHQWLDOO\�HTXDO��7DEOH����� 

7KH�IXQFWLRQ�GLVFULPLQDWLQJ�VH[�ZDV�VLJQLILFDQW�
�Q� �����:LON¶V�Ȝ ��������3� ��������FDQRQLFDO�FRUUH�
ODWLRQ�  � ������� )LJ�� ���� ZLWK� ������ RI� VHOHFWHG� DQG�
������RI�XQVHOHFWHG�RULJLQDO�JURXSHG�FDVHV�FRUUHFWO\�
FODVVLILHG�� %LOO� OHQJWK� ZDV� WKH� EHVW� SUHGLFWRU� RI� VH[�
�VWDQGDUGL]HG�FDQRQLFDO�GLVFULPLQDQW�IXQFWLRQ�FRHIIL�
FLHQW�  � ������ YV�� ������ IRU� WDLO� OHQJWK��� ,� IRXQG� QR�
VLJQLILFDQW�VHDVRQDO�GLVFULPLQDWLRQ�DPRQJ�VSHFLPHQV�
�Q� �����:LON¶V�Ȝ� ��������3� ��������FDQRQLFDO�FRU�
UHODWLRQ� ��������)LJ������ZLWK�������RI�VHOHFWHG�DQG�
������ RI� XQVHOHFWHG� JURXSHG� FDVHV� FRUUHFWO\� FODVVL�
ILHG��ZLWK�ERWK�ELOO�DQG�WDLO�OHQJWK�DYHUDJLQJ�VOLJKWO\�
OHVV� LQ� IDOO��%LOO� OHQJWK�ZDV� DJDLQ� WKH� EHVW� SUHGLFWRU�
IRU�VHDVRQ��VWDQGDUGL]HG�FDQRQLFDO�GLVFULPLQDQW�IXQF�
WLRQ� FRHIILFLHQW�  � ������ YV�� ������ IRU� WDLO� OHQJWK��� ,�
DOVR� IRXQG� QR� VLJQLILFDQW� GLVFULPLQDWLRQ� EHWZHHQ�
HDUO\�DQG�ODWHU�IDOO�PLJUDQWV��Q� �����FDQRQLFDO�FRUUH�
ODWLRQ� ��������:LON¶V�Ȝ� ��������3� ��������)LJ������
ZLWK� ������ RI� VHOHFWHG� DQG� ������ RI� XQVHOHFWHG�
JURXSHG� FDVHV� FRUUHFWO\� FODVVLILHG�� 7DLO� OHQJWK� ZDV�
WKH� EHVW� SUHGLFWRU� RI� PLJUDWLRQ� WLPH� �VWDQGDUGL]HG�
FDQRQLFDO�GLVFULPLQDQW�FRHIILFLHQW� �������YV��í������
IRU�ELOO�OHQJWK��� 
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3OXPDJH�� ([DPLQDWLRQ� RI� SOXPDJH� YDULDEOHV�
GHPRQVWUDWHG�WKDW�EUHDVW�PDUNLQJ�VKDSH�DQG�H[WHQW�RI�
ZKLWH�RQ� WKURDW�ZHUH�FRUUHODWHG�ZLWK�QR�RWKHU�SOXP�
DJH� FKDUDFWHULVWLFV��ZKHUHDV�����RI� VSHFLPHQV�ZLWK�
SDOH� DEGRPHQV� DQG� ���� RI� VSHFLPHQV� ZLWK� ZLGH�
PDUJLQV� RI� ZLQJ� FRYHUWV� DOVR� KDG� ORZ� GHQVLW\� RI�
EUHDVW�PDUNLQJV�� 6LPLODUO\�� ����RI� LQGLYLGXDOV�ZLWK�
SDOH�DEGRPHQV�DQG�����RI� LQGLYLGXDOV�ZLWK�KHDYLO\�
VSRWWHG�EDFNV�DOVR�KDG�ZLGH�PDUJLQV�RI�ZLQJ�FRYHUW�
IHDWKHUV� �7DEOH� ���� +HQFH�� ,� HQWHUHG� RQO\� EUHDVW�
PDUNLQJ� VKDSH�� EUHDVW� PDUNLQJ� GHQVLW\�� H[WHQW� RI�
ZKLWH�RQ� WKURDW�� DQG�EDFN�VSRWWLQJ� LQWR�FOXVWHU�DQDO�
\VHV� 

$QDO\VLV� RI� VSHFLPHQV� RI� UHFRUGHG� VH[� SUR�
GXFHG���FOXVWHUV�LQ�ZKLFK�EDFN�VSRWWLQJ�ZDV�WKH�RQO\�
VLJQLILFDQW� FRQWULEXWRU� WR� FOXVWHU� IRUPDWLRQ� �3� !�
������� ZLWK� KHDY\� PDUNLQJV� SUHGRPLQDWLQJ� DPRQJ�
IHPDOHV� DQG� OLJKW� PDUNLQJV� SUHGRPLQDWLQJ� DPRQJ�
PDOHV� �)LJ�� ����$OWKRXJK� VDPSOH� VL]HV�ZHUH� LQVXIIL�
FLHQW�IRU�VWDWLVWLFDO�WHVWLQJ��PDOHV�DQG�IHPDOHV�H[KLE�
LWHG� KHDY\� VSRWWLQJ� SDUWLFXODUO\� LQ� VSULQJ�� ZLWK� QR�
VSULQJ� IHPDOHV� KDYLQJ� OLJKW� VSRWWLQJ�� )DOO� IHPDOHV�
ZHUH� HTXDOO\� OLNHO\� WR� KDYH� OLJKW� RU� KHDY\� VSRWWLQJ��
ZKHUHDV�IDOO�PDOHV�ZHUH�IDU�PRUH�OLNHO\�WR�EH�OLJKWO\�
VSRWWHG��)LJ�������� 

$QDO\VLV� RI� VSHFLPHQV� ZLWK� UHVSHFW� WR� VHDVRQ�
DOVR� SURGXFHG� WZR� FOXVWHUV�� ZLWK� EUHDVW� PDUNLQJ�
VKDSH� WKH�RQO\� VLJQLILFDQW� FRQWULEXWRU� WR� FOXVWHU� IRU�
PDWLRQ��3�!��������<�PDUNLQJV�ZHUH�SUHVHQW�RQO\�LQ�
FOXVWHU� RQH�� EXW� SORWWLQJ� IUHTXHQF\� RI� PDUNLQJV� YV��
VHDVRQ� VKRZHG�QR� FOHDU� GLVWLQFWLRQ� LQ�RFFXUUHQFH�RI�
EUHDVW�PDUNLQJV� �)LJ�� ����'HVSLWH�P\� IDLOXUH� WR� ILQG�
VHDVRQDO� GLIIHUHQFHV� DPRQJ� VSHFLPHQV�� P\� LPSUHV�
VLRQ� ZDV� WKDW� GRUVDO� JURXQG� FRORU� LQ� VSULQJ� VSHFL�
PHQV� DYHUDJHG�GDUNHU� WKDQ� WKRVH�RQ� IDOO� VSHFLPHQV��
DOWKRXJK� ,�ZDV�XQVXFFHVVIXO� LQ�TXDQWLI\LQJ� WKLV� WUDLW�
EHFDXVH�RI�WKH�VXEWOHW\�RI�GLIIHUHQFHV�,�IRXQG�DPRQJ�
VSHFLPHQV�� 

)RU� HDUO\� DQG� ODWHU� IDOO� PLJUDQWV�� FOXVWHULQJ�
LGHQWLILHG� EDFN� VSRWWLQJ� DV� WKH� RQO\� VLJQLILFDQW� FRQ�
WULEXWRU� WR�FOXVWHUV� �3�!��������$�ZHDN� WHQGHQF\�H[�
LVWHG�IRU�PRUH�OLJKWO\�VSRWWHG�LQGLYLGXDOV�WR�RFFXU�LQ�
ODWHU�IDOO��)LJ������$V�QRWHG��D�KLJK�SURSRUWLRQ�RI�IDOO�
PDOHV�DQG�IHPDOHV�H[KLELWHG�OLJKW�VSRWWLQJ��)LJ����� 

2QH�VWULNLQJ�GLIIHUHQFH�IRXQG�DPRQJ�VSHFLPHQV�
ZDV�WKDW����RI�WKH����ODUJHO\� ODFNHG�WKH�<�PDUNLQJV�
SUHVHQW� RQ� WKH� EUHDVW� DQG� IODQNV� RI�PRVW� VSHFLPHQV�
�)LJ�� ���� � )RXU� RI� WKHVH� ZHUH� PDOHV�� ILYH� ZHUH� IH�
PDOHV�� DQG� WKUHH� ZHUH� RI� XQNQRZQ� VH[�� 0RUHRYHU��
QLQH�RI�WKH�VSHFLPHQV�ZHUH�FROOHFWHG�LQ�IDOO�DQG�WKUHH�
ZHUH� FROOHFWHG� LQ� VSULQJ�� 7KH� HDUOLHVW� IDOO� PLJUDQW�
ZDV�IURP���$XJXVW�DQG� WKH� ODWHVW�ZDV�IURP�2FWREHU�
�QR�GDWH�UHFRUGHG���7KH�RQO\�OLNHO\�EUHHGHU�ZDV�IURP�
6W�� 0LFKDHO�� $ODVND� �8610� �������� DOWKRXJK� IRXU�
RWKHU� $ODVND� VSHFLPHQV� GLG� QRW� VKRZ� WKLV� WUDLW� QRU�
GLG� IRXU� DGGLWLRQDO� VXPPHU� VSHFLPHQV� IURP� $UFWLF�
&DQDGD��7KLV�SOXPDJH�VWDWH�UHSUHVHQWHG�WKH�HQG�RI�D�

UDQJH� RI� YDULDWLRQ� WKDW� LQFOXGHG� LQGLYLGXDOV� H[KLELW�
LQJ� VWURQJ�<�SDWWHUQLQJ� DQG� WKRVH�ZLWK� LQWHUPHGLDWH�
OHYHOV�RI�<�PDUNLQJV� 

+LVWRULFDO� GLVWULEXWLRQ� DQG� ODVW� UHFRUGV�� 2I�
���� VSHFLPHQV� ORFDWHG�� ���� KDG� 1RUWK� $PHULFDQ�
ORFDWLRQ�GDWD�VXIILFLHQW� WR�PDS��)LJ�������6SULQJ�PL�
JUDQWV�PRYHG�DW�OHDVW�LQ�SDUW�WKURXJK�FHQWUDO�$PHULFD�
DQG� 0H[LFR� LQWR� 7H[DV�� ZKHUH� WKH� ODVW� VSHFLPHQV�
ZHUH� FROOHFWHG� ��� 0DUFK� ����� DW� %URZQVYLOOH�
�1+08.� ]RR-�����0������� ]RR-�����0��������
7KH\� WKHQ�PRYHG� WKURXJK� WKH� SUDLULH� UHJLRQV� RI� WKH�
8QLWHG� 6WDWHV� DQG� &DQDGD�� ZLWK� WKH� ODVW� LQGLYLGXDO�
FROOHFWHG����0DUFK������DW�)RQG�GX�/DF��:LVFRQVLQ�
�001+� ������� 7KH� $UFWLF� EUHHGLQJ� JURXQGV� DS�
SHDUHG� WR� VWUHWFK� IURP� WKH� YLFLQLW\� RI� *UHDW� 6ODYH�
/DNH��1RUWKZHVW�7HUULWRULHV��WR�FRDVWDO�$UFWLF�$ODVND�
����VSHFLPHQV�IURP�$UFWLF�&DQDGD��ZLWK�WKH�ODVW�FRO�
OHFWHG����0D\�������$163�RUQ-��������DQG�WKLUWHHQ�
��WK�FHQWXU\�VSHFLPHQV�IURP�$UFWLF�$ODVND��� 

,Q� IDOO�� DV� GRFXPHQWHG� E\� ��� VSHFLPHQV� �ZLWK�
WKH� ODVW� WDNHQ� ��� $XJXVW� ����� DW� %DWWOH� +DUERU��
800=� �������� D� FRQFHQWUDWLRQ� VWDJHG� LQ� VRXWKHUQ�
/DEUDGRU��ZKHUHDV�RWKHUV� DSSHDUHG� DERXW� WKH� VKRUHV�
RI� WKH� HDVWHUQ� *UHDW� /DNHV� ���� VSHFLPHQV�� ZLWK� WKH�
ODVW�FROOHFWHG����6HSWHPEHU������DW�7RURQWR�+DUERU��
2QWDULR��520���������$OO�RWKHU�IDOO�UHFRUGV�ZHUH�RI�
FRDVWDO� ELUGV� GLVWULEXWHG� IURP� WKH�0DJGDOHQ� ,VODQGV�
WR�1HZ�-HUVH\��ZLWK�WKH�JUHDWHVW�FRQFHQWUDWLRQ�E\�IDU�
RFFXUULQJ� LQ� 0DVVDFKXVHWWV� ���� VSHFLPHQV��� ZKHUH�
WKH�ODVW�LQGLYLGXDO�ZDV�FROOHFWHG���6HSWHPEHU������DW�
(DVW�2UOHDQV��/DPE�������)01+����������,Q�PDUL�
WLPH�$WODQWLF�&DQDGD��HLJKW�VSHFLPHQV�H[LVW��ZLWK�WKH�
ODVW� WDNHQ� RQ� 6DEOH� ,VODQG�� OLNHO\� LQ� IDOO�� �����
�$01+� ��������� 7KHUH� ZHUH� DOVR� WKUHH� VSHFLPHQV�
IURP� 0DLQH�� ZLWK� WKH� ODVW� FROOHFWHG� ��� 6HSWHPEHU�
����� DW� 3LQH� 3RLQW� �0&=� ��������� DQG� VHYHQ� ��WK�
FHQWXU\� VSHFLPHQV� IURP� /RQJ� ,VODQG�� 1HZ� <RUN��
$OWKRXJK� ,� IRXQG� QR� ��WK� FHQWXU\� LQGLYLGXDOV� IURP�
1HZ� <RUN�� .REEH� ������� UHSRUWHG� D� ELUG� VKRW� ���
$XJXVW������DW�4XRJXH��/RQJ�,VODQG��)RXU���WK�FHQ�
WXU\� VSHFLPHQV� FDPH� IURP� &RQQHFWLFXW�� WZR� IURP�
5KRGH� ,VODQG�� DQG� WZR� IURP� 1HZ� -HUVH\�� 7KH� RQO\�
ORFDWLRQ�ZKHUH�VSULQJ�DQG�IDOO�RFFXUUHQFH�RYHUODSSHG�
ZDV� DW� WKH� VRXWK� HQG� RI� /DNH�0LFKLJDQ�� ZKHUH� WKH�
ZHVWHUQPRVW� IDOO�� ��WK� FHQWXU\� UHFRUGV� ZHUH� IURP�
6XPPLW�� ,OOLQRLV� �&+$6� ��� 0&=� ��������� )DUWKHU�
HDVW��DOO�UHFRUGV�ZLWK�GDWD�ZHUH�IURP�IDOO� 

7KH� ��� $UFWLF� VSHFLPHQV� FROOHFWHG� LQ� $ODVND�
VKHG�OLJKW�RQ�WKH�SUREDELOLW\�RI�D�EUHHGLQJ�SRSXODWLRQ�
WKHUH��,Q�SDUWLFXODU��LW�LV�KDUG�WR�LPDJLQH�WKDW�DQ�LQGL�
YLGXDO� WDNHQ� RQ� ��� 0D\� ����� �8610� ������� DW�
3RLQW�%DUURZ�ZDV�QRW�D�EUHHGHU��DV�WKLV�LV�DV�IDU�QRUWK�
DV� ELUGV� FRXOG�PLJUDWH��%LUGV� DUH� UHSRUWHG� IURP� WKLV�
ORFDWLRQ� IURP����0D\� WR� �� -XO\� �6ZHQN� ������� DQG�
1HOVRQ� ������� GHVFULEHG� VXPPHULQJ� LQGLYLGXDOV� DW�
1RUWRQ� 6RXQG� DV� PRUH� FRPPRQ� WKDQ� :KLPEUHOV��
2WKHU� UHFRUGV� IURP�6W��3DXO� ,VODQG�RQ����0D\������



%LUG�&RQVHUYDWLRQ�5HVHDUFK�&RQWULEXWLRQ���       ���� 

� 

 

 

�8610��������DQG����0D\������DW�&DSH�/LVEXUQH�
�8610� �������� ZHUH� DOVR� RI� OLNHO\� EUHHGHUV�� DV� D�
ELUG�IURP�D�NQRZQ�EUHHGLQJ�SRSXODWLRQ�ZDV�FROOHFWHG�
RQ����0D\�DW�*UHDW�6ODYH�/DNH��1RUWKZHVW�7HUULWR�
ULHV� �8610� �������� 0RUHRYHU�� D� IHPDOH� VSHFLPHQ�
ZDV� WDNHQ� RQ� �� -XO\� ����� DW� 6W�� 0LFKDHO�� $ODVND�
�1+08.� ]RR-����������������—ZHOO� ZLWKLQ� WKH�
VSHFLHV¶�EUHHGLQJ�VHDVRQ� 

2I�WKH�IRXU�VSHFLPHQV�NQRZQ�IURP�&RQQHFWLFXW�
�6DJH� HW� DO�� ������� D� &RQQHFWLFXW� 6WDWH�0XVHXP� RI�
1DWXUDO�+LVWRU\�PRXQW�ZLWK�QR�WDJ��ZKLFK�,�RULJLQDO�
O\�ORFDWHG�IRUJRWWHQ�DW�:HVOH\DQ�8QLYHUVLW\�LQ�������
LV� OLNHO\� WR� EH� WKH� RQH� WDNHQ� LQ� 6HSWHPEHU� ����� DW�
1HZ� +DYHQ�� $Q� ����–����� VSHFLPHQ� IURP� 1HZ�
+DYHQ�LV�H[WDQW��$01+���������/LQVOH\��������D����
6HSWHPEHU������1HZ�+DYHQ�VSHFLPHQ�LV�DOVR�H[WDQW�
�601&���������� DQG�&ODUN¶V� ���2FWREHU� �����2OG�
6D\EURRN� VSHFLPHQ� DSSHDUV� WR� KDYH� EHHQ� ORVW� LQ� D�
ILUH� ZLWK� WKH� UHVW� RI� KLV� FROOHFWLRQ� �:�� %XUW�� SHUV��
FRPP���� 

2QH� VSHFLPHQ�� HQLJPDWLFDOO\� ODEHOOHG� DV� FRO�
OHFWHG� QHDU� ���� ODWLWXGH� �8610� ������� KDV� EHHQ�

WUDFHG�E\�+XEEDUG�HW�DO�������� �DV�EHLQJ�IURP�'RxD�
$QD� &RXQW\�� 1HZ� 0H[LFR�� DQG� FROOHFWHG� EHWZHHQ�
�����DQG�������$V�VXFK��LW�LV�WKH�ZHVWHUQPRVW�VSULQJ�
PLJUDQW� IURP� WKH� FRQWLJXRXV� ��� 8QLWHG� 6WDWHV�� DOW�
KRXJK� D� VSHFLPHQ� IURP���$SULO� ����� DW�/DNH�3DOR�
PDV��0H[LFR��8610����������ZDV�WDNHQ�VOLJKWO\�WR�
WKH�ZHVW�RI�WKHUH��YHULI\LQJ�WKDW�WKLV�UHJLRQ�ZDV�QHDU�
WKH�ZHVWHUQPRVW�ERXQGDU\�RI�VSULQJ�PLJUDWLRQ��+XE�
EDUG� HW� DO�� ������� UHSRUWHG� ILYH� DGGLWLRQDO� ZHVWHUQ�
FROOHFWLRQV�� EXW� ,� IRXQG� RQO\� ��� $SULO� ����� VSHFL�
PHQV�IURP�6PLWK¶V�/DNH��&RORUDGR��)01+���������
6'1+0�������� 

$Q�H[WUDOLPLWDO�VSHFLPHQ�H[LVWV�IRU�)ORULGD�ZLWK�
QR� RWKHU� GDWD� �1<60� ]R-������� DOWKRXJK� QRQH� KDG�
SUHYLRXVO\�EHHQ�UHSRUWHG�WKHUH��6SUXQW��������$QRWK�
HU� VSHFLPHQ�� HUURQHRXVO\� UHSRUWHG� IURP� )ORULGD� E\�
9HUW1HW��ZDV� LQVWHDG� FROOHFWHG� DW� DQ� XQNQRZQ� ORFD�
WLRQ� UHFRUGHG� DV� /HFKZDOOXV� �$01+� ��������� DOW�
KRXJK�ZULWWHQ�RQ�WKH�VSHFLPHQ�WDJ�LV�D�QRWH�WKDW�WKLV�
ORFDWLRQ� LV� LQ� GRXEW�� ,� IRXQG� QR� VSHFLPHQV� IURP�
6RXWK�&DUROLQD�� GHVSLWH� UHSRUWV� WKDW� WKH� VSHFLHV� KDG�
EHHQ� WDNHQ� WKHUH� �:D\QH� ������� $� VSHFLPHQ� IURP�

7$%/(����&RPSDULVRQ�RI�PDOH��Q� �����DQG�IHPDOH��Q� �����(VNLPR�&XUOHZ�PHDVXUHPHQWV��PP�� 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7$%/(����6LJQLILFDQFH�SUREDELOLW\�RI�.HQGDOO¶V�Ĳ�FRUUHODWLRQV�DPRQJ�(VNLPR�&XUOHZ�SOXPDJH�FKDUDFWHUV��Q� ����� 
 

 

6H[ %LOO�OHQJWK %LOO�GHSWK 7DUVXV 7RH 7DLO :LQJ 
       
0DOH�PHDQ �� ��� ���� ���� ���� ��� 
6( ��� ��� ��� ��� � ��� 
����&, ��� ��� � ��� � ��� 

       
)HPDOH�
PHDQ ���� ��� �� ���� ���� ����� 

6( ��� ��� ��� ��� ��� ��� 
����&, ��� ��� ��� ��� ��� ��� 

  %UHDVW $EGRPHQ 7KURDW :LQJ %DFN 
 PDUNLQJ FRORU ZKLWH FRYHUW VSRWWLQJ 

  GHQVLW\   H[WHQW     
      

%UHDVW�PDUNLQJ�VKDSH ����� ���� ���� ����� ����� 
%UHDVW�PDUNLQJ�GHQVLW\  ����� ����� ����� ����� 
$EGRPHQ�FRORU   ����� ������ ����� 
7KURDW�ZKLWH�H[WHQW    ��� ����� 
:LQJ�FRYHUW         ����� 
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/D\VDQ�,VODQG��+DZDLL��WDNHQ���-DQXDU\�������'016�
�������LV�DOVR�SUHYLRXVO\�XQUHSRUWHG��$���WK�FHQWXU\�
VSHFLPHQ� �1+08.� ]RR-���������������� ZLWK� JHR�
JUDSKLF�FRRUGLQDWHV�WKDW�SODFHG�LW�DW�WKH�FHQWHU�RI�WKH�
LFH� VKHHW�RI�QRUWKHUQ�*UHHQODQG�ZDV� IDU�PRUH� OLNHO\�
FROOHFWHG�DW� WKH� VRXWKHUQ�HQG� �DQG� LV�SORWWHG�DV� VXFK�

LQ�)LJ������ 
 
',6&866,21�$1'�&21&/86,216 

 
$QDWRP\�DQG�SOXPDJHV��$V�UHSRUWHG�E\�5LGJH�

ZD\��������DQG�UHSHDWHG�E\�ODWHU�DXWKRUV��PDOH�(VNL�

),*�����'LVFULPLQDQW�IXQFWLRQ�VFRUHV�IRU�GLVWLQJXLVKLQJ�PDOHV�YV��IHPDOHV� 

),*�����'LVFULPLQDQW�IXQFWLRQ�VFRUHV�IRU�GLVWLQJXLVKLQJ�VSULQJ�YV��IDOO�LQGLYLGXDOV� 
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),*�����'LVFULPLQDQW�IXQFWLRQ�VFRUHV�IRU�GLVWLQJXLVKLQJ�HDUO\�YV��ODWHU�IDOO�PLJUDQWV� 

PR�&XUOHZV�DYHUDJHG�VPDOOHU�WKDQ�IHPDOHV��DOWKRXJK�
,� IRXQG� VLJQLILFDQW� GLIIHUHQFHV� RQO\� IRU� WKH� ELOO� DQG�
WDLO��%DVHG�RQ�WKH�����FRQILGHQFH�LQWHUYDO��7DEOH�����
ELUGV�ZLWK� ELOOV� ������PP� DQG� WDLOV� ������PP�PD\�
EH�VH[HG�DV�PDOHV�DQG�ELUGV�ZLWK�ELOOV�������PP�DQG�
WDLOV�!�����PP�PD\�EH�VH[HG�DV�IHPDOHV� 

3OXPDJH�FKDUDFWHULVWLFV�SURYHG�PRUH�SUREOHPDW�
LF� LQ� DJLQJ� DQG� VH[LQJ� LQGLYLGXDOV� WKDQ� ILHOG� JXLGHV�
�H�J���+D\PDQ� HW� DO�� ������ZRXOG� VXJJHVW��2QO\� WKH�

H[WHQW� RI� EDFN� VSRWWLQJ� DSSHDUV� XVHIXO� LQ� VH[LQJ�
ELUGV��DOWKRXJK�WKLV�FKDUDFWHU�DSSHDUV�WR�YDU\�VHDVRQ�
DOO\� DQG� DOVR� H[KLELWV� D� VWURQJ� SRVLWLYH� FRUUHODWLRQ�
ZLWK�ZLGH�HGJLQJ�RQ�ZLQJ�FRYHUW� IHDWKHUV��:KHQ�DQ�
LQGLYLGXDO� SRVVHVVHV� ELOO� DQG� WDLO� PHDVXUHPHQWV� DV�
QRWHG� DERYH�� VHDVRQ� RI� REVHUYDWLRQ� DQG� H[WHQW� RI�
VSRWWLQJ� PD\� EH� XVHG� DV� FRUURERUDWLQJ� HYLGHQFH� RI�
VH[�� ZLWK� KHDYLO\� VSRWWHG� LQGLYLGXDOV� SUHGRPLQDWLQJ�
DPRQJ� IHPDOHV� DQG� OLJKWO\� VSRWWHG� LQGLYLGXDOV� SUH�

),*�����&RPSDUDWLYH�EDFN�VSRWWLQJ�RI�PDOHV�YV��IHPDOHV� 
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GRPLQDWLQJ�DPRQJ�PDOHV�� 
,� IRXQG� OLWWOH�HYLGHQFH� WR�VXSSRUW� WKDW�DGXOWV�DUH�

FKDUDFWHUL]HG� E\� KDYLQJ� D� SURPLQHQWO\� VWUHDNHG�
EUHDVW��D�FLQQDPRQ-EXII�YHQWUDO�VXUIDFH��D�GDUN�EURZQ�
EDFN� VSRWWHG�ZLWK� EURZQ-EXII�� DQG� <-VKDSHG�PDUNV�

RQ�IODQNV��+D\PDQ�HW�DO��������� ,Q�FRQWUDVW�� ,� IRXQG�
WKDW� VSULQJ� VSHFLPHQV�DV�ZHOO� DV�HDUO\� IDOO�PLJUDQWV��
DOO�RI�ZKLFK�ZHUH�OLNHO\�DGXOWV��ZHUH�YDULDEOH�LQ�WKHVH�
WUDLWV��,�VXVSHFW�WKDW�5LGJHZD\��������ZDV�FRUUHFW� LQ�
KLV�DVVHVVPHQW�WKDW� WKH�EDFN�SOXPDJH�WHQGHG�WRZDUG�

),*�����&RPSDUDWLYH�EDFN�VSRWWLQJ�RI�VH[HV�ZLWK�UHVSHFW�WR�VHDVRQV���6DPSOH�VL]HV�DUH�VKRZQ�DERYH�FROXPQV� 

 

),*�����6WXG\�VNLQV�H[KLELWLQJ�OLJKW�IDOO��XSSHU��0&=��������YV��KHDY\�VSULQJ�EDFN�VSRWWLQJ��ORZHU��0&=�
��������RI�PDOHV� 



%LUG�&RQVHUYDWLRQ�5HVHDUFK�&RQWULEXWLRQ���       ���� 

� 

 

 

EHLQJ�PRUH�VRRW\�GDUN�LQ�DOWHUQDWH�SOXPDJH��DOWKRXJK�
IXUWKHU�DQDO\VLV�ZLOO�EH�QHFHVVDU\�WR�GHPRQVWUDWH�WKLV�
FRQFOXVLYHO\� 

,�IRXQG�VRPH�HYLGHQFH�WKDW�WKH�ILUVW�EDVLF�SOXP�
DJH�� ZKLFK� VKRXOG� KDYH� SUHGRPLQDWHG� DPRQJ� ODWHU�
IDOO� PLJUDQWV�� ZDV� FKDUDFWHUL]HG� E\� D� WHQGHQF\� WR�
ZDUG� KDYLQJ� OLJKWHU� EDFN� VSRWWLQJ�� 7KLV� GLIIHUHQFH�
ZLWK�DGXOW�SOXPDJH�LV�XQUHSRUWHG��+RZHYHU��EHFDXVH�
RI� VWURQJ� FRUUHODWLRQV� DPRQJ� OLJKWHU� EDFN� VSRWWLQJ��
KLJK�GHQVLW\�RI�EUHDVW�PDUNLQJV��QDUURZ�IHDWKHU�HGJ�
LQJ�RI�ZLQJ�FRYHUWV�� DQG�GDUNHU�DEGRPHQV��DOO� WKHVH�
FKDUDFWHUV� PD\� EH� DVVRFLDWHG� ZLWK� ILUVW� EDVLF� SOXP�
DJH�� +D\PDQ� HW� DO�� ������� FRQFXU� WKDW� D� PRUH� EXII�
DEGRPHQ�DQG�VWURQJ�EUHDVW�VWUHDNLQJ�DUH�FKDUDFWHULV�
WLF� RI� WKLV� SOXPDJH��0\� ILQGLQJV� FRQWUDVW�� KRZHYHU��
ZLWK� WKHLU� DVVHUWLRQ� WKDW�EXII� HGJHV�RQ�EDFN� IHDWKHUV�
DUH�WUDLWV�RI�ILUVW�EDVLF�SOXPDJH� 

7KH� QRWDEOH� RFFXUUHQFH� RI� ELUGV� ZLWK� IHZ� <-
VKDSHG� EUHDVW� PDUNLQJV� DSSHDUHG�� HFKRLQJ� &RXHV�
��������DPRQJ�PDOH��IHPDOH��DQG�VSULQJ�DQG�IDOO�LQGL�
YLGXDOV��0RUHRYHU�� ,� IRXQG� QR� VXEVWDQWLYH� HYLGHQFH�
WKDW�WKH�WUDLW�ZDV�JHRJUDSKLFDOO\�EDVHG��+HQFH��,�FRQ�
FOXGH� WKDW� WKLV�FKDUDFWHULVWLF� LV� DQ�XQFRPPRQ�SOXP�
DJH�VWDWH�DW�WKH�HQG�RI�D�UDQJH�RI�SOXPDJH�YDULDWLRQ� 

'LVWULEXWLRQDO� DQG� KLVWRULFDO� QRWHV�� 3ORWWLQJ�
ORFDWLRQV� FODULILHG� GHWDLOV� RI� PLJUDWRU\� SDWKZD\V��
SURYLGHG� HYLGHQFH� RI� PLJUDWRU\� FRQFHQWUDWLRQ�� DQG�
SURYLGHG� VXSSRUW� IRU� WKH� SUHVHQFH� RI� DQ� $ODVNDQ�
EUHHGLQJ� SRSXODWLRQ�� 0RUHRYHU�� H[DPLQLQJ� GDWHV� RI�
ODVW� FROOHFWLRQ� LQGLFDWHG� WKDW� SRSXODWLRQV� FROODSVHG�
EHORZ� OHYHOV� DW� ZKLFK� ELUGV� ZHUH� UHJXODUO\� ORFDWHG�
DIWHU�WKH�ILUVW�GHFDGH�RI�WKH���WK�FHQWXU\��$IWHUZDUGV��
FROOHFWLRQ�EHFDPH�UDUH��,QGHHG��HYHQ�WKH�GHWDLOHG�DQG�
ORQJ-WHUP� REVHUYDWLRQV� RI� 0DF.D\� ������� \LHOGHG�

RQO\� WZR� 0DVVDFKXVHWWV� LQGLYLGXDOV� E\� �����
�0DF.D\������—WKH�ODVW�ELUGV�KH�UHSRUWHG�� 

7KH� FRQFHQWUDWLRQ� RI� IDOO� PLJUDQWV� LQ� /DEUDGRU�
DQG� WKH�FRDVWDO�1RUWKHDVW� LV�FRQILUPHG��DOWKRXJK� WKH�
FRPSDUDWLYH� IUHTXHQF\� ZLWK� ZKLFK� ELUGV� DSSHDUHG�
DERXW� WKH� HDVWHUQ� *UHDW� /DNHV� SURYLGHV� VWURQJ� HYL�
GHQFH�IRU� WKH�H[LVWHQFH�RI�DQ� LQODQG�PLJUDWRU\�SDWK�
ZD\� WKDW� SUHYLRXV� ZULWHUV� KDYH� GHHPHG� XQFHUWDLQ�
�*LOO� HW� DO�� ������� *UHDW� /DNHV� PLJUDQWV� SHUKDSV�
FDPH� IURP� VWDJLQJ� DUHDV� DERXW� +XGVRQ� DQG� -DPHV�
%D\� DOWKRXJK�� FXULRXVO\�� ,� IRXQG� QR� VSHFLPHQV� WR�
GRFXPHQW� WKH�H[LVWHQFH�RI� VXFK�DUHDV��2QO\�D�VLQJOH�
VSHFLPHQ�WDNHQ�LQ�$XJXVW������DW�8QJDYD�%D\��4XH�
EHF��1+08.�]RR-������������SURYLGHG�HYLGHQFH�IRU�
RWKHU� SRVVLEOH� VWDJLQJ� DUHDV�� :KHWKHU� WKH� /DEUDGRU�
DQG�*UHDW�/DNHV�SDWKZD\V�UHSUHVHQWHG�PLJUDQWV�IURP�
VHSDUDWH�SRSXODWLRQV�PLJKW�EH�FODULILHG�WKURXJK�'1$�
DQDO\VLV� RI� VSHFLPHQV�� )XUWKHU� H[DPLQDWLRQ� FRXOG�
DOVR� FODULI\� ZKHWKHU� 1RUWKHDVWHUQ� PLJUDQWV� FRP�
SULVHG�D�FRQYHUJHQFH�RI�WKHVH�WZR�SDWKZD\V� 
 

$&.12:/('*(0(176 
 

,�WKDQN�3DXO�6ZHHW��$PHULFDQ�0XVHXP�RI�1DWX�
UDO�+LVWRU\��6XVDQ�+RJKJUDI��&RQQHFWLFXW�6WDWH�0X�
VHXP� RI� 1DWXUDO� +LVWRU\�� 6FRWW� (GZDUGV�� +DUYDUG�
0XVHXP� RI� &RPSDUDWLYH� =RRORJ\�� &KULVWRSKHU�
0LOHQVN\�� 8�6�� 1DWLRQDO� 0XVHXP�� DQG� -HUHPLDK�
7ULPEOH��<DOH�3HDERG\�0XVHXP�� IRU� DFFHVV� WR� WKHLU�
FROOHFWLRQV�� 7KLV� VWXG\� ZDV� IXQGHG� E\� WKH� *OHQ� 5��
'DVK� &KDULWDEOH� )RXQGDWLRQ�� PHPEHUVKLS� FRQWULEX�
WLRQV�� DQG� PHPEHU� JLIWV�� &RQWULEXWLRQ� ��� RI� %LUG�
&RQVHUYDWLRQ�5HVHDUFK��,QF� 

 

),*�����&RPSDUDWLYH�EUHDVW�PDUNLQJ�VKDSHV�RQ�VSULQJ�YV��IDOO�LQGLYLGXDOV� 
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),*�����&RPSDUDWLYH�EDFN�VSRWWLQJ�RQ�HDUO\�YV��ODWHU�QRUWKHDVWHUQ�IDOO�PLJUDQWV� 

),*�����6WXG\�VNLQV�H[KLELWLQJ�SURPLQHQW�<-VKDSHG�EUHDVW�PDUNLQJV��XSSHU��8610��������DQG�SULPDULO\�OLQH-
VKDSHG�PDUNLQJV��ORZHU��8610�������� 
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/,7(5$785(�&,7(' 
 

%ൺඇඌ��5�&����������7KH�GHFOLQH�DQG�IDOO�RI�WKH�(VNL�
PR� &XUOHZ� RU� ZK\� GLG� WKH� FXUOHZ� JR� H[WDLOOH"�
$PHULFDQ�%LUGV�������–���� 

%ൾඇඍ��$�&����������/LIH�KLVWRULHV�RI�1RUWK�$PHULFDQ�
VKRUHELUGV�� � 8QLWHG� 6WDWHV� 1DWLRQDO� 0XVHXP�
%XOOHWLQ����� 

%අൺඇൾඇඌඁංඉ��'�5�DQG�.�$��.ංඇ����������$�SURED�
EOH� VLJKWLQJ� RI� ��� (VNLPR� &XUOHZV� LQ� 7H[DV��
$PHULFDQ�%LUGV��������–����� 

>&26(:,&@�&ඈආආංඍඍൾൾ�ඈඇ�ඍඁൾ�6ඍൺඍඎඌ�ඈൿ�(ඇൽൺඇ�
ൾඋൾൽ�:ංඅൽඅංൿൾ�ංඇ�&ൺඇൺൽൺ����������&26(:,&�
DVVHVVPHQW�DQG�VWDWXV�UHSRUW�RQ�WKH�(VNLPR�&XU�
OHZ� �1XPHQLXV� ERUHDOLV�� LQ� &DQDGD�� KWWS���
ZZZ�VDUDUHJLVWU\�JF�FD�GRFXPHQW�
GHIDXOWBH�FIP"GRFXPHQW,' ����� 

&ඈඎൾඌ��(����������1RWHV�RQ�WKH�RUQLWKRORJ\�RI�/DEUD�
GRU�� 3URFHHGLQJV� RI� WKH� $FDGHP\� RI� 1DWXUDO�
6FLHQFHV�RI�3KLODGHOSKLD�������–����� 

(අඅංඌඈඇ��:�*�DQG�1�/��0ൺඋඍංඇ�� ������� �1HZ�(QJ�
ODQG��$PHULFDQ�%LUGV������–��� 

(ඇඏංඋඈඇආൾඇඍ� &ൺඇൺൽൺ�� � ������ � 5HFRYHU\� VWUDWHJ\�
IRU� WKH� (VNLPR� &XUOHZ� �1XPHQLXV� ERUHDOLV�� LQ�
&DQDGD� 6SHFLHV� DW� 5LVN� $FW� 5HFRYHU\� 6WUDWHJ\�
6HULHV��(QYLURQPHQW�&DQDGD��2WWDZD� 

*ංඅඅ�� 5�(�� 3�� &ൺඇൾඏൺඋං� � DQG� (�+�� ,ඏൾඋඌൾඇ�� � �������
(VNLPR� &XUOHZ� �1XPHQLXV� ERUHDOLV��� 1XPEHU�
����� � ,Q�7KH�%LUGV�RI�1RUWK�$PHULFD� �$��3RROH�
DQG�)��*LOO��(GV����7KH�%LUGV�RI�1RUWK�$PHULFD��
,QF���3KLODGHOSKLD��3$�� 

*ඈඅඅඈඉ�-�%���7�:��%ൺඋඋඒ��DQG�(�+��,ඏൾඋඌൾඇ���������
(VNLPR�&XUOHZ��$�YDQLVKLQJ�VSHFLHV"�6DVNDWFK�
HZDQ� 1DWXUDO� +LVWRU\� 6RFLHW\� 6SHFLDO� 3XEOLFD�
WLRQ���� 

+ൺൺඋ��-�$��DQG�.�$��$ඇൽൾඋඌඈඇ����������6LJKW�UHF�
RUG� RI� (VNLPR� &XUOHZ� �1XPHQLXV� ERUHDOLV�� RQ�
WKH�ZHVW�FRDVW�RI�-DPHV�%D\��&DQDGD��$PHULFDQ�
%LUGV�������–����� 

+ൺඒආൺඇ�� 3�� -�� 0ൺඋർඁൺඇඍ� DQG� 7�� 3උൺඍൾඋ�� � �������
6KRUHELUGV��$Q� LGHQWLILFDWLRQ� JXLGH� WR� WKH� ZDG�
HUV�RI�WKH�ZRUOG��&URRP�+HOP�/LPLWHG��/RQGRQ��
8.� 

+ඈൿൿආൺඇ��5����������$�ELUGZDWFKHU�UHSRUWV�VHHLQJ�D�
ELUG� SUHVXPHG� H[WLQFW� DW� 3HJJ\¶V� &RYH�� 1RYD�
6FRWLD�� DQ� (VNLPR� &XUOHZ�� KWWS���
ELUGHUVZRUOG�FRP�HQ�VLWHFRUH�FRQWHQW�KRPH�
ELUGZDWFKLQJ� 

+ඎൻൻൺඋൽ��-�3��DQG�&��0ංඅൾඇඌඒ����������7KH�(VNLPR�
&XUOHZ�LQ�1HZ�0H[LFR��D�SUREDEOH������VSHFL�
PHQ�UHFRUG�IRU�'RxD�$QD�&RXQW\��1HZ�0H[LFR�
2UQLWKRORJLFDO�6RFLHW\�%XOOHWLQ������о��� 

.ඈൻൻൾ��)�:����������(VNLPR�&XUOHZ��$XN�������� 
/ൺආൻ��&�5����������(VNLPR�&XUOHZ��1XPLQHXV�ERUH�

DOLV��LQ�0DVVDFKXVHWWV��$XN�������� 
/ංඇඌඅൾඒ�� -�+�� � ������ � $� FDWDORJXH� RI� WKH� ELUGV� RI�

&RQQHFWLFXW�� $PHULFDQ� -RXUQDO� RI� 6FLHQFH� DQG�

$UWV�������–���� 
0ൺർ.ൺඒ��*�+����������+DELWV�RI�WKH�(VNLPR�&XUOHZ�

�1XPHQLXV�ERUHDOLV�� LQ�1HZ�(QJODQG��$XN�����
–��� 

0ൺർ.ൺඒ�� *�+�� � ������ � 7KH� ����� PLJUDWLRQ� RI� WKH�
*ROGHQ� 3ORYHU� �&KDUDGULXV� GRPLQLFXV�� DQG� (V�
NLPR�&XUOHZ��1XPHQLXV�ERUHDOLV��LQ�0DVVDFKX�
VHWWV��$XN�������� 

0ൺർ.ൺඒ��*�+�� � ������ � 6KRRWLQJ� MRXUQDO� RI�*HRUJH�
+HQU\� 0DF.D\� ����–������ &RVPRV� 3UHVV��
&DPEULGJH��0$� 

1ൾඅඌඈඇ�� (�:�� � ������ �%LUGV� RI� WKH�%HULQJ� 6HD� DQG�
WKH�$UFWLF�2FHDQ��3DJHV���–�����,Q�&UXLVH�RI�WKH�
UHYHQXH�PDULQH� VWHDPHU��&RUZLQ�� LQ�$ODVND�DQG�
WKH�QRUWKZHVW�$UFWLF�2FHDQ� LQ�������8�6��*RY�
HUQPHQW�3ULQWLQJ�2IILFH� 

5ංൽൾඐൺඒ��5����������7KH�ELUGV�RI�0LGGOH�DQG�1RUWK�
$PHULFD��8QLWHG�6WDWHV�1DWLRQDO�0XVHXP�%XOOH�
WLQ�����3DUW��� 

5ංඇൾඌ��0����������6HYHQWK�DQQXDO�UHSRUW�RI�WKH�0DV�
VDFKXVHWWV� 5DUH� 5HFRUGV� &RPPLWWHH�� KWWS���
PDVVELUG�RUJ�0$5&�0$5&�UHSRUW��KWP 

6ൺൾ��-�+���/�%��%ංඌඁඈඉ�DQG�:�3��%අංඌඌ����������7KH�
ELUGV� RI� &RQQHFWLFXW�� &RQQHFWLFXW� *HRORJLFDO�
DQG�1DWXUDO�+LVWRU\�6XUYH\�%XOOHWLQ���� 

6ඉඋඎඇඍ��$��������)ORULGD�ELUG�OLIH��&RZDUG-0F&DQQ�
1DWLRQDO�$XGXERQ�6RFLHW\��1HZ�<RUN� 
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