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2%-(&7,9(6�� 7R� GHWHUPLQH� WKH� IUHTXHQF\� RI� QDLO� FKDQJHV� LQ� 3VRULDVLV� 9XOJDULV� SDWLHQWV� DQG� WR�
GRFXPHQW� WKH�SDWWHUQV�RI� WKHVH�QDLO� FKDQJHV� LQ�SDWLHQWV� UHSRUWLQJ� WR�&LYLO�+RVSLWDO�.DUDFKL� �D� WHUWLDU\�
FDUH�KRVSLWDO�� 
0(7+2'2/2*<��7KLV�FURVV-VHFWLRQDO�VWXG\�ZDV�FDUULHG�RXW�DW�'HUPDWRORJ\�'HSDUWPHQW�–�&LYLO�+RVSLWDO�
.DUDFKL�IURP�-DQXDU\������–�-XQH�������7KH�VWXG\�LQFOXGHG�����FOLQLFDOO\�GLDJQRVHG�FDVHV�RI�3VRULDVLV�
9XOJDULV� RI� HLWKHU� VH[�� 7KH� SDWLHQWV� ZHUH� HQUROOHG� LUUHVSHFWLYH� RI� DJH�� IDPLO\� KLVWRU\�� GXUDWLRQ� DQG�
VHYHULW\�RI�GLVHDVH��7KHVH�SDWLHQWV�ZHUH�HLWKHU�DGPLWWHG� LQ�ZDUG�RU�SUHVHQWHG� LQ�23'�RI�&LYLO�KRVSLWDO�
.DUDFKL�� $� GHWDLOHG� GHUPDWRORJLFDO� H[DPLQDWLRQ� RI� WKHVH� SDWLHQWV� ZDV� FDUULHG� RXW�� 7KH� UHVXOWV� ZHUH�
UHFRUGHG�LQ�SUHIRUPHG�SUR-IRUPD� 
5(68/76��7KH�VWXG\�FRQFOXGHG�WKDW�RXW�RI�D�WRWDO�RI�����SDWLHQWV�RI�3VRULDVLV�9XOJDULV�� WKHUH�ZHUH����
������PDOHV� DQG� ��� ������ IHPDOHV�� ��� ������SDWLHQWV�KDG�QDLO� FKDQJHV�ZKLOH� UHPDLQLQJ� ��� ������KDG�
QRUPDO� QDLOV��1DLO� ULGJLQJ�ZDV� IRXQG� LQ� ��� ���������� SLWWLQJ� LQ� ��� ��������� GLVFRORUDWLRQ� LQ� ��� ���������
RQ\FKRO\VLV� LQ� ��� ���������� VXEXQJXDO� K\SHUNHUDWRVLV� LQ� ��� ��������� RI� SDWLHQWV�� 2WKHU� QDLO� ILQGLQJV�
LQFOXGHG� SDURQ\FKLD�� WZHQW\� QDLO� G\VWURSK\�� %HDX
V� OLQHV�� ORQJLWXGLQDO� PHODQRQ\FKLD�� VKLQ\� QDLOV� DQG�
VSOLQWHU�KHPRUUKDJHV� 
&21&/86,21��1DLO� FKDQJHV� DUH� FRPPRQ� 3VRULDVLV� 9XOJDULV�� 1DLO� ULGJLQJ�� SLWWLQJ�� GLVFRORUDWLRQ� EHLQJ�
WKH� PRVW� FRPPRQ�� 2WKHU� ILQGLQJV� LQFOXGHG� RQ\FKRO\VLV�� RLO� GURS� VLJQ�� VXEXQJXDO� K\SHUNHUDWRVLV��
SDURQ\FKLD��WZHQW\�QDLO�G\VWURSK\��EHDX
V�OLQHV�DQG�VSOLQWHU�KHPRUUKDJHV� 

.(<:25'6��1DLO�$EQRUPDOLWLHV��3VRULDVLV�� 

,1752'8&7,21 

3VRULDVLV�YXOJDULV�LV�D�FKURQLF�LQIODPPDWRU\�FXWDQHRXV�
FRQGLWLRQ��� 7KH�PRVW� FKDUDFWHULVWLF� OHVLRQV� FRQVLVW� RI�
UHG�� VFDO\�� VKDUSO\� GHPDUFDWHG�� LQGXUDWHG� SODTXHV��
7KHVH� DUH� SUHVHQW� SDUWLFXODUO\� RYHU� WKH� H[WHQVRU�
VXUIDFHV�DQG�VFDOS���3VRULDVLV�PD\�DIIHFW�DQ\�SDUW�RI�
WKH� QDLO� XQLW�� ,W� PD\� LQYROYH� WKH� QDLO� PDWUL[�� QDLO� EHG�
DQG� K\SRQ\FKLXP�� 1DLO� PDWUL[� LQYROYHPHQW� UHVXOWV� LQ�
SURGXFWLRQ� RI� SLWV�� ULGJHV� DQG� JURRYHV� RI� QDLO� SODWH��
1DLO�EHG�GLVHDVH�SUHVHQWV�ZLWK�VXEXQJXDO�³2LO�GURSV´��
VXEXQJXDO� K\SHUNHUDWRVLV�� VSOLQWHU� KHPRUUKDJHV� DQG�
GLVWDO� RQ\FKRO\VLV�� 7KH� QDLOV� JURZ� PRUH� TXLFNO\� LQ�
SDWLHQWV�ZLWK�SVRULDVLV���1DLO�FKDQJHV�GLVWXUE�WKH�GDLO\�
DQG�RFFXSDWLRQDO�DFWLYLWLHV�DQG�FRQWULEXWH�WR�ZRUVH�WKH�
TXDOLW\� RI� OLIH���1DLO� LQYROYHPHQW� FDQ� EH� VHHQ� LQ� XSWR�
���� RI� SVRULDVLV� SDWLHQWV��� 2YHU� D� OLIHWLPH�� WKLV�
SURSRUWLRQ�PD\�FXPXODWLYHO\�LQFUHDVH�WR���-����� 
7KH� SXUSRVH� RI� WKLV� VWXG\� ZDV� WR� GHWHUPLQH� WKH�
IUHTXHQF\� RI� QDLO� FKDQJHV� LQ� SDWLHQWV� VXIIHULQJ� IURP�
SVRULDVLV� YXOJDULV� DQG� GRFXPHQW� WKH� SDWWHUQ� RI� QDLO�
FKDQJHV�LQ�WKHVH�SDWLHQWV�� 

0(7+2'2/2*< 

7KLV�ZDV�D�FURVV�VHFWLRQDO�VWXG\��,W�ZDV�FRQGXFWHG�DW�
'HUPDWRORJ\� 'HSDUWPHQW� -� &LYLO� +RVSLWDO�� .DUDFKL� �$�

WHUWLDU\� FDUH� KRVSLWDO� DIILOLDWHG�ZLWK�'RZ�8QLYHUVLW\� RI�
+HDOWK� 6FLHQFHV�� IURP� -DQXDU\� ����� WR� -XQH� ������
GXULQJ� WKLV� SHULRG� ���� FOLQLFDOO\� GLDJQRVHG� FDVHV� RI�
SVRULDVLV� ZHUH� HQUROOHG�� 7KHVH� SDWLHQWV� ZHUH� HLWKHU�
DGPLWWHG� LQ� GHUPDWRORJ\� ZDUG� RU� SUHVHQWHG� LQ� 23'�
&LYLO�+RVSLWDO��.DUDFKL��'LDJQRVLV�RI�3VRULDVLV�9XOJDULV�
ZDV� PDGH� RQ� KLVWRU\� DQG� FOLQLFDO� H[DPLQDWLRQ�� 6NLQ�
ELRSV\�ZDV�SHUIRUPHG�LQ�GRXEWIXO�FDVHV��5RXWLQH�DQG�
UHOHYDQW� LQYHVWLJDWLRQV� ZHUH� FDUULHG� RXW� ZKHQHYHU�
UHTXLUHG� H�J�� +HPDWRORJLFDO�� %LRFKHPLFDO� SURILOH�� QDLO�
FOLSSLQJ� IRU� SDWLHQWV� VXVSHFWHG� WR� EH� VXIIHULQJ� IURP�
RQ\FKRP\FRVLV�� $OO� ILQGLQJV� ZHUH� UHFRUGHG� LQ� D�
SUHIRUPHG�SUR-IRUPD�� 
$OO� ZHUH� GLDJQRVHG� FDVHV� RI� SVRULDVLV� YXOJDULV��
3DWLHQWV�RI�ERWK�JHQGHU��DOO�DJH�JURXSV�VXIIHULQJ�IURP�
GLIIHUHQW� YDULDQWV� RI� SVRULDVLV� DQG� SVRULDWLF� DUWKULWLV�
ZHUH� LQFOXGHG�� 3DWLHQWV� ZHUH� HQUROOHG� LUUHVSHFWLYH� RI�
GXUDWLRQ�� IDPLO\� KLVWRU\� RU� VHYHULW\� RI� GLVHDVH� 
3DWLHQWV� ZLWK� DQ\� FRQFRPLWDQW� GHUPDWRORJLFDO� RU�
V\VWHPLF�GLVHDVH�ZHUH�H[FOXGHG�� 
6WDWLVWLFDO� $QDO\VLV�� $� GDWDEDVH� RI� WKH� ILOOHG� LQ�
TXHVWLRQQDLUHV� ZDV� GHYHORSHG� LQ� WKH� (3,� ,QIR� ��� D�
ZRUG� SURFHVVLQJ� GDWDEDVH� DQG� VWDWLVWLFDO� SURJUDPPH�
IRU� SXEOLF� KHDOWK�� 7KH� SURSRUWLRQV� �SHUFHQWDJHV�� RI�
GLIIHUHQW�FULWHULD�UHODWHG�WR�D�SDUWLFXODU�FODVVLILFDWLRQ�RI�
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WDEOHV�ZHUH�DQDO\]HG�E\�WKH�&KL�6TXDUH�WHVW�VWDWLVWLFV�
WR� FRPSDUH� GLIIHUHQFH� LQ� SHUFHQWDJHV�� ZKHUH� LW� ZDV�
YDOLG��)RU�WKH�GDWD�ZKHUH�H[SHFWHG�IUHTXHQF\�ZDV�OHVV�
WKDQ� ��� D� <DWH
V� FRUUHFWHG� &KL� 6TXDUH� WHVW� ZDV�
DSSOLHG��7KH�UHVXOWV�ZHUH�FRQVLGHUHG�VLJQLILFDQW�ZKHUH�
OHYHO�RI�VLJQLILFDQFH�ZDV�3�������RWKHUZLVH�LW�ZDV�QRW�
VLJQLILFDQW� 

5(68/76 

$� WRWDO� RI� ���� SDWLHQWV� IXOILOOLQJ� WKH� VHOHFWLRQ� FULWHULD�
ZHUH� HQUROOHG� IRU� WKH� VWXG\�� 0HDQ� DJH� ZDV� ������
\HDUV�ZLWK�PLQLPXP�DJH�RI���\HDUV�DQG�PD[LPXP�DJH�
��� \HDUV��2XW� RI� WRWDO� RI� ���� SDWLHQWV� WKHUH� ZHUH� ���
������ PDOHV� DQG� ��� ������ IHPDOHV�� 7KH� VWXG\�
FRQFOXGHG� WKDW�RXW�RI�D� WRWDO�RI�����SDWLHQWV���������
S ������ KDG� QDLO� FKDQJHV� ZKLOH� UHPDLQLQJ� ��� ������
KDG�QRUPDO�QDLOV��2XW�RI�WKHVH����SDWLHQWV��WKHUH�ZHUH�
����SDWLHQWV� VXIIHULQJ� IURP�SVRULDVLV� IRU� OHVV� WKDQ� ��
\HDU�� ZKLOH� ���� SDWLHQWV� KDG� GLVHDVH� GXUDWLRQ�
EHWZHHQ� �-�� \HDUV� DQG� ���� ZHUH� VXIIHULQJ� IURP�
SVRULDVLV� EHWZHHQ� �-� ��� \HDUV�� 0LQLPXP� GXUDWLRQ� RI�
SVRULDVLV� ZDV� �� PRQWK�� $PRQJ� ��� SDWLHQWV� ZLWK� QDLO�
LQYROYHPHQW�������������ZHUH�PDOHV�DQG�������������
IHPDOHV��1DLO�ULGJLQJ�ZDV�IRXQG�LQ������������S�������
RI�SDWLHQWV��QDLO�SLWWLQJ�LQ���������� S�������� 'LVFR-
ORUDWLRQ� ��� ������� S��������2Q\FKRO\VLV� ��� ���������
VXEXQJXDO�K\SHUNHUDWRVLV�ZDV�D�IHDWXUH�LQ������������
RI� WKH�SDWLHQWV��7KH�RWKHU�SDWWHUQV�DQG� WKH� IUHTXHQF\�
RI�QDLO�FKDQJHV�LQFOXGHG�SDURQ\FKLD������������VKLQ\�
QDLOV� ��� ���������� WZHQW\� QDLO� G\VWURSK\� ��� ���������
%HDX
V�OLQHV�������������/RQJLWXGLQDO�PHODQRQ\FKLD���
��������� 2LO� GURS� VLJQ� ��������� DQG� VSOLQWHU�
KHPRUUKDJHV����������� 
+HQFH� WKH� PRVW� IUHTXHQW� QDLO� FKDQJHV� ZHUH� QDLO�
ULGJLQJ� ��� ���������� SLWWLQJ� DQG� GLVFRORUDWLRQ� ���
��������� 7KHVH� ZHUH� IROORZHG� E\� RQ\FKRO\VLV��
VXEXQJXDO� K\SHUNHUDWRVLV�� SDURQ\FKLD�� WZHQW\� QDLO�
G\VWURSK\�DQG�%HDX
V�OLQHV� 

),*85(�,��1$,/�&+$1*(6 
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1DLO� SVRULDVLV� LV� QRW� VLPSO\� D� FRVPHWLF� SUREOHP�� ,W�
DIIHFWV� WKH� VWUXFWXUH� DQG� IXQFWLRQ� RI� QDLO�� UHVXOWLQJ� LQ�

SV\FKRORJLFDO� SUREOHPV�� 3VRULDVLV� KDV� D� ZRUOGZLGH�
SUHYDOHQFH� RI� DSSUR[LPDWHO\� ��� WR� ����� 1DLO�
LQYROYHPHQW� LQ� SVRULDVLV� LV� FRPPRQ�� ZLWK� UHSRUWHG�
LQFLGHQFHV� YDU\LQJ� IURP� ���� WR� ������ 'LIIHUHQW�
FOLQLFDO� SUHVHQWDWLRQV� RI� QDLO� DUH� DVVRFLDWHG� ZLWK�
SVRULDVLV� DFFRUGLQJ� WR� QDLO� VWUXFWXUH� DSSDUDWXV��� 1DLO�
G\VWURSK\�PD\EH�VHHQ�LQ�DVVRFLDWLRQ�ZLWK�DOO�W\SHV�RI�
SVRULDVLV� RU� RFFDVLRQDOO\� DV� DQ� LVRODWHG� IHDWXUH�� 1DLO�
SVRULDVLV� LV�DVVRFLDWHG�ZLWK�PRUH�H[WHQVLYH�SVRULDVLV��
ORQJHU� GLVHDVH� GXUDWLRQ�� IDPLO\� KLVWRU\� DQG� SUHVHQFH�
RI�SVRULDWLF�DUWKULWLV���1DLO�SVRULDVLV�KDV�EHHQ�SURSRVHG�
DV� D� SUHGLFWRU� IRU� WKH� GHYHORSPHQW� RI� SVRULDWLF�
DUWKULWLV���� ,Q�RXU�VWXG\�DOVR��GXUDWLRQ�RI�SVRULDVLV�ZDV�
FRPSDUDWLYHO\� ORQJHU� LQ� PDMRULW\� RI� SDWLHQWV� ZLWK�
SVRULDWLF� QDLO� FKDQJHV�� 7KH� SUHYDOHQFH� RI� QDLO�
SVRULDVLV� LQ� SDWLHQWV� ZLWK� SVRULDWLF� DUWKULWLV� LV� KLJK�
UDQJLQJ�IURP�����WR�����������7KH�FOLQLFDO�VLJQV�UHVXOW�
IURP�LQYROYHPHQW�RI�WKH�QDLO�PDWUL[��DQG�QDLO�EHG��HDFK�
RI� ZKLFK� FDQ� OHDG� WR� GLVWLQFW� FOLQLFDO� IHDWXUHV���� 7KH�
RYHUDOO� QDLO� FKDQJHV� LQ� RXU� VWXG\� ZHUH� ����� $OO�
SDWLHQWV� ZLWK� FOLQLFDOO\� GLDJQRVHG� SVRULDVLV� ZHUH�
LQFOXGHG� LUUHVSHFWLYH� RI� IDPLO\� KLVWRU\�� GXUDWLRQ��
SVRULDWLF� DUWKULWLV� RU� VHYHULW\� RI� GLVHDVH��$V� VKRZQ� LQ�
)LJXUH�,�� WKH�PRVW�FRPPRQ�QDLO�FKDQJHV� LQ�RXU�VWXG\�
ZHUH� ULGJLQJ� ��������� DQG� SLWWLQJ� ��������-� FKDQJHV�
GXH� WR� QDLO� PDWUL[� GLVHDVH�� 2WKHU� FRPPRQ� QDLO�
FKDQJHV�HQFRXQWHUHG�LQFOXGHG�GLVFRORXUDWLRQ�RI�QDLOV��
RQ\FKRO\VLV�� VXEXQJXDO� K\SHUNHUDWRVLV�� SDURQ\FKLD��
WZHQW\� QDLO� G\VWURSK\�� %HDX
V� OLQHV�� /HVV� FRPPRQ�
FKDQJHV� LQFOXGHG� VSOLQWHU� KHPRUUKDJHV�� ORQJLWXGLQDO�
PHODQRQ\FKLD� DQG� SHULOXQDU� HU\WKHPD�� $Q� H[WHQVLYH�
VWXG\� RI� ����� VXIIHUHUVRI� SVRULDVLV���UHYHDOHG� WKDW�
������KDG�FKDQJHV� LQ�QDLOV�DQG�HVWLPDWHG� LQFLGHQFH�
RI� SVRULDWLF� FKDQJHV� LQ� QDLOV� XSWR� �����-���� 7KHVH�
UHVXOWV� DUH� FRPSDUDEOH� ZLWK� RXU� VWXG\� UHVXOWV�� ,Q�
DQRWKHU� VWXG\� FRQGXFWHG� LQ� 6KLID� 1DYDO� +RVSLWDO��
.DUDFKL���LQ�-XO\������-�-XQH�������QDLO�FKDQJHV�ZHUH�
SUHVHQW� LQ� ���� RI� SDWLHQWV�� 7KH� PRVW� FRPPRQ� QDLO�
DEQRUPDOLW\�REVHUYHG�LQ�WKLV�VWXG\�ZDV�SLWWLQJ�IROORZHG�
E\� RQ\FKRO\VLV�� $QRWKHU� VWXG\� FRQGXFWHG� LQ� %RVQLD�
VKRZHG�QDLO�FKDQJHV�LQ�������SDWLHQWV�ZLWK�SVRULDVLV��
1DLO�SLWWLQJ�ZDV�WKH�PRVW�FRPPRQ�ILQGLQJ�IROORZHG�E\�
GLVFRORUDWLRQ� RI� QDLO� SODWH� DQG� VXEXQJXDO�
K\SHUNHUDWRVLV����$QRWKHU�VWXG\�FRQGXFWHG�LQ�=LDXGGLQ�
XQLYHUVLW\� KRVSLWDO� .DUDFKL��� UHYHDOHG� QDLO� FKDQJHV�
ZHUH� SUHVHQW� LQ� ���� RI� SVRULDVLV� SDWLHQWV�� 5LGJLQJ��
SLWWLQJ�DQG�URXJKHQLQJ�RI�QDLOV�ZHUH�WKH�PRVW�FRPPRQ�
ILQGLQJV�LQ�WKLV�VWXG\� 

&21&/86,21� 

7KH� FRQFOXVLRQ� VXSSRUWHG� E\� UHVXOWV� LV� WKDW� QDLO�
FKDQJHV� DUH� D� FRPPRQ� IHDWXUH� LQ� SVRULDVLV� YXOJDULV�
ZLWK� ULGJLQJ�� SLWWLQJ� DQG� GLVFRORUDWLRQ� EHLQJ� WKH�PRVW�
FRPPRQ� ILQGLQJV�� 2WKHU� IUHTXHQW� ILQGLQJV� LQFOXGH�
RQ\FKRO\VLV�� VXEXQJXDO� K\SHUNHUDWRVLV�� SDURQ\FKLD��
WZHQW\� QDLO� G\VWURSK\� DQG� %HDX
V� OLQHV�� )UHTXHQF\�
DQG� SDWWHUQV� RI� QDLO� FKDQJHV� LQ� RXU� VWXG\� DUH�
FRPSDUDEOH� ZLWK� WKRVH� LQ� RWKHU� VWXGLHV� LQ� 3DNLVWDQ�

)UHTXHQF\�DQG�3DWWHUQV�RI�1DLO�&KDQJHV�LQ�3VRULDVLV�9XOJDULV 

��� 
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DQG�LQWHUQDWLRQDOO\� 

(WKLFDO� SHUPLVVLRQ�� 'HSDUWPHQW� RI� 'HUPDWRORJ\��
'2:�0HGLFDO�8QLYHUVLW\� ,5%�1R��'0&��'HUP���-��-
����������GDWHG���-��-������� 

&RQIOLFW� RI� ,QWHUHVW�� 7KHUH� ZDV� QR� FRQIOLFW� RI�
LQWHUHVW�� 

)XQGLQJ�� 7KH� VWXG\� ZDV� FRQGXFWHG� ZLWKRXW� DQ\�
SXEOLF�SULYDWH�IXQGLQJ� 

$87+25�&2175,%87,216 

0LU]D� 5�� 'DWD� &ROOHFWLRQ�� $EVWUDFW�� LQWURGXFWLRQ��
5HVXOWV��'LVFXVVLRQ�ZULWLQJ 
7DODW�+��&RQFOXVLRQ�ZULWLQJ 
0RKDQODO�'��6XSHUYLVLQJ�SURJUHVV�RI�DOO�VWHSV 
,PUDQ�7��5HIHUHQFHV� 
6DMLG�0��5HVXOWV�DQDO\VLV 
0DQVRRU��0��'DWD�&ROOHFWLRQ 

5()(5(1&(6 

�� 0DULQD� (0�� %RWDUMLG&�� 7DWDUX� '$�� 3DWWHUQV� RI�
FOLQLFDO� QDLO� DSSHDUDQFHV� LQ� SDWLHQWV� ZLWK�
FXWDQHRXV�3VRULDVLV��&OXMXO�0HG�����������������-
����GRL� ���������FMPHG-���� 

�� %XUGHQ� '�� .LUE\� %�� 3VRULDVLV� DQG� UHODWHG�
GLVRUGHUV�� ,Q�� *ULIILWKV� &�� %DUNHU� -�� �%OHLNHU� 7��
&KDOPHUV� 5�� &UHDPHU� '�� 5RRNV� WH[WERRN� RI�
GHUPDWRORJ\�� �WK� HGLWLRQ�� &KLFKHVWHU�� :LOH\�
	6RQV���OLPLWHG��/WG��������3J����� 

�� 'DZEHU� 5�� )LQJHUQDLO� JURZWK� LQ� QRUPDO� DQG�
SVRULDWLF�VXEMHFWV��%U�-�'HUPDWRO���������������-�� 

�� 6REROHZVNL� 3�� :DOHFND� /�� 'RS\WDOVND.�� 1DLO�
LQYROYHPHQW� LQ� SVRULDWLF� DUWKULWLV�� 5HXPDWRORJLD��
�����������������-���� 

�� =DLDV� 1�� 3VRULDVLV� RI� QDLO�� $� FOLQLFDO-SDWKRORJLF�
VWXG\��$UFK�'HUPDWRO��������������-��� 

�� 6DPPDQ� 3'�� 7KH� QDLOV� LQ� GLVHDVH�� �UG� HG��
/RQGRQ��+HLQHPDQQ������ 

�� $UPVWURQJ� $:�� +DUVNDPS� &7�� $UPVWURQJ� (-��
3VRULDVLV� DQG� PHWDEROLF� V\QGURPH�� D� V\VWHPDWLF�
UHYLHZ� DQG� PHWD-DQDO\VLV� RI� REVHUYDWLRQDO�
VWXGLHV��-�$P�$FDG�'HUPDWRO���������������-��� 

�� (OVWRQ� '0�� %HUJHU� 7*�� -DPHV� 1'�� 'LVHDVHV� RI�
WKH� VNLQ� DSSHQGDJHV�� ,Q�� (OVWRQ�'0��%HUJHU�7*��
-DPHV�1'��$QGUHZV�GLVHDVHV�RI� WKH�VNLQ�&OLQLFDO�
GHUPDWRORJ\�� ��WK� HGLWLRQ�� (OVHYLHU� ,QGLD�3YW� /WG��
������S������ 

�� 9HQWXUD�$��0D]]HR�0��&DPSLRQH�(��1HZ� LQVLJKW�
LQWR� WKH� SDWKRJHQHVLV� RI� QDLO� SVRULDVLV� DQG�
RYHUYLHZ�RI�WUHDWPHQW�VWUDWHJLHV��'UXJ�'HV�'HYHO�
7KHU�� ������ ���� ����-������ GRL�� ��������
'''7�6������� 

��� 5DSRVRO��7RUUHV�7��1DLO�SVRULDVLV�DV�D�SUHGLFWRU�RI�
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