
&RSLQJ� LQYROYHV� D� QXPEHU� RI� ZD\V� RI
FRSLQJ�ZLWK�YDULHWLHV�RI�RQH
V� LQWHUDFWLRQV
ZLWK�WKH�HQYLURQPHQW��,W�LV�XVXDOO\�FKDUDF�
WHUL]HG� E\� FRQFHSWV� RI� VWUDWHJLHV�� WDFWLFV�
UHVSRQVHV��FRJQLWLRQV�RU�EHKDYLRU��/D]DUXV
������� GHILQHV� FRSLQJ� DV� D� FRJQLWLYH� DQG
EHKDYLRUDO� HIIRUW� WR� GHDO�ZLWK� VSHFLILF� H[�
WHUQDO� DQG� LQWHUQDO� GHPDQGV� WKDW� DUH� SHU�
FHLYHG�DV�FKDOOHQJLQJ�RU�WKRVH�WKDW�H[FHHG
D�SHUVRQ
V�RZQ�UHVRXUFHV�
3HRSOH��KRZHYHU��DUH�RIWHQ�DEOH�WR�LGHQWL�

I\� DQG� UHFRJQL]H� SUREOHPV� DQG� WDNH� VWHSV
E\� ZKLFK� WKH\� SUHYHQW� SUREOHPV� EHIRUH
WKH\�DULVH�
,Q�WKHLU�UHYLHZ�RI�VWXGLHV�GHDOLQJ�ZLWK�WKH

UHODWLRQVKLS�RI�FRSLQJ�DQG�DJH��6WUDFN�DQG
)HLIHO� ������� VKRZ� WKDW� FRSLQJ� VWUDWHJLHV
XVHG� DPRQJ� GLIIHUHQW� DJH� JURXSV� GLIIHU�
7KH\� HPSKDVL]H� WKDW� WKH� VWUHQJWK� DQG
GLUHFWLRQ� RI� UHODWLRQVKLSV� EHWZHHQ� FRSLQJ
DQG� DJH� DUH� QRW� FOHDU� DQG� DUH� UHODWHG� WR
GLIIHUHQFHV� LQ� WKH� UHVHDUFK�VDPSOHV��PHWK�
RGV� DQG� VWUHVVIXO� VLWXDWLRQV� XVHG� DQG� VWX�
GLHG�� )LFNRYÂ� DQG� +DODPD� ������� IRXQG

WKDW� ROGHU� ZRPHQ� LQ� FRPSDULVRQ� ZLWK
\RXQJ� ZRPHQ� SUHIHU� JRDO�RULHQWHG� VWUDWH�
JLHV��KHQFH�LQ�RXU�VWXG\�ZH�H[SHFW�D�KLJKHU
SUHIHUHQFH� IRU� JRDO�RULHQWHG� VWUDWHJLHV� LQ
WKH�JURXS�RI�ROGHU�SHRSOH��7KH\�DOVR�IRXQG
WKDW�\RXQJ�ZRPHQ�SUHIHU�FRSLQJ�VWUDWHJLHV
UHODWHG�WR�HPRWLRQDO�H[SHULHQFH�DQG�DYRLG�
DQFH� VWUDWHJLHV�� :H� K\SRWKHVL]H� WKDW� WKH
JURXS�RI�\RXQJHU�SHRSOH�ZLOO�SUHIHU�VRFLDO
VXSSRUW� VHHNLQJ� VWUDWHJLHV� �LQVWUXPHQWDO� �
RULHQWHG�RQ�DVNLQJ�IRU�DGYLFH�LQ�WKHLU�RZQ
VRFLDO� QHWZRUN�� DV� ZHOO� DV� HPRWLRQDO� �
UHJXODWLQJ�HPRWLRQDO�GLVFRPIRUW�E\�VKDULQJ
WKHLU� RZQ� HPRWLRQV�ZLWK� RWKHUV���:H� DOVR
H[SHFWHG� WKDW� \RXQJHU� SHRSOH� LQ� RXU� VDP�
SOH� ZLOO� SUHIHU� DYRLGDQFH� VWUDWHJLHV� ZKHQ
FRPSDUHG�ZLWK�ROGHU�SHRSOH�
6HYHUDO� VWXGLHV� �LQ� VWXG\LQJ� JHQGHU� GLI�

IHUHQFHV� LQ�SURDFWLYH� FRSLQJ�� L�H���lROFRYÂ
HW�DO���������*UHHQJODVV�HW�DO���������GRFX�
PHQW� VLJQLILFDQW� GLIIHUHQFHV� EHWZHHQ�PHQ
DQG�ZRPHQ��)LQGLQJV�RQ�&DQDGLDQ��3ROLVK
DQG�&]HFK�VDPSOHV�DJUHH�WKDW�ZRPHQ�SUH�
IHU� VWUDWHJLHV� RULHQWHG� WR� VRFLDO� VXSSRUW
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7RPÂ{�62//¢5��(YD�62//¢529¢
,QVWLWXWH�RI�$SSOLHG�3V\FKRORJ\��)69D=�8.)�LQ�1LWUD

.UDVNRYD�����������1LWUD��6ORYDN�5HSXEOLF
(�PDLO��WVROODU#XNI�VN��HVROODURYD#XNI�VN

$EVWUDFW��7KH�DUWLFOH�SUHVHQWV�WKH�UHVXOWV�RI�D�VWXG\�RI�SURDFWLYH�FRSLQJ�LQ�LWV�UHODWLRQVKLSV�ZLWK
DJH��JHQGHU� DQG�HGXFDWLRQ��7KH�FRQFHSW�RI�SURDFWLYH� FRSLQJ�FRQWDLQV� WKH� DVSHFW�RI� WLPH� LQ� WKH
VHQVH�RI�LQYROYLQJ�VWHSV�WKDW�DUH�WR�SUHFHGH�WKH�VLWXDWLRQV�WR�EH�FRSHG�ZLWK��,Q�WKH�VDPSOH�RI����
VXEMHFWV�GLIIHUHQFHV�ZHUH�VWXGLHG�EHWZHHQ�JURXSV�GHILQHG�E\�WKH�DERYH�IDFWRUV��7KH�UHVXOWV�VKRZ
DJH�UHODWHG� GLIIHUHQFHV� LQ� SURDFWLYH� FRSLQJ� ZKHUH� ROGHU� SHRSOH� FRPSDUHG� ZLWK� \RXQJHU� RQHV
SUHIHU�SURDFWLYH� FRSLQJ�PRUH�RIWHQ�� DQG�ZRPHQ�FRPSDUHG�ZLWK�PHQ� VHHN� LQVWUXPHQWDO� VXSSRUW
FRSLQJ� VWUDWHJ\�PRUH� RIWHQ��&RPSDULVRQ� RI� JURXSV� RI� DGXOWV�ZKR� VWXG\� DQG�ZKR� GR� QRW� VWXG\
GRHV�QRW�VKRZ�VLJQLILFDQW�GLIIHUHQFHV�DPRQJ�VWUDWHJLHV�RI�FRSLQJ�XVHG�
.H\�ZRUGV��SURDFWLYH�FRSLQJ��DJH��JHQGHU��HGXFDWLRQ



VHHNLQJ� �ERWK� LQVWUXPHQWDO� DQG� HPRWLRQDO
VXSSRUW���lROFRYÂ�HW� DO�� ������� DOVR� IRXQG
KLJKHU� SUHIHUHQFH� IRU� UHIOHFWLYH� FRSLQJ� LQ
PHQ�� :H� K\SRWKHVL]H� WKDW� ZH� VKDOO� ILQG
VLJQLILFDQW� GLIIHUHQFHV� LQ� VRFLDO� VXSSRUW
VHHNLQJ�VWUDWHJLHV�DFFRUGLQJ�WR�JHQGHU�
3URDFWLYH� FRSLQJ� HVSHFLDOO\� VWUHVVHV� WKH

DVSHFW� RI� IXWXUH� RULHQWDWLRQ� LQ� VROYLQJ
HYHU\GD\� VLWXDWLRQV�� DQG�ZH�ZHUH� DFFRUG�
LQJO\� LQWHUHVWHG� LQ� VWXG\LQJ� IDFWRUV� WKDW
UHODWH� WR� GHFLVLRQV� KDYLQJ� LPSDFW� RQ� WKH
IXWXUH� OLIH� RI� SHRSOH�� $V� DQ� H[DPSOH� RI
VXFK� D� GHFLVLRQ�ZH� XVHG� D� GHFLVLRQ� RI� DQ
DGXOW� WR� VWXG\� DW� XQLYHUVLW\�� 7KXV�ZH� IRU�
PXODWH� D� UHVHDUFK� TXHVWLRQ� ZKHWKHU� WKH
GHFLVLRQ� WR� VWXG\�DW�XQLYHUVLW\�FDQ�SUHGLFW
SURDFWLYH�FRSLQJ�

0(7+2'6
6DPSOH
7KH� VDPSOH� FRQVLVWHG� RI� ��� KLJK� VFKRRO

VWXGHQWV� ��QG� WR� �WK� JUDGH��� ��� XQLYHUVLW\
VWXGHQWV� ���� IXOO�WLPH� VWXGHQWV� DQG� ��
SDUW�WLPH� VWXGHQWV�� DQG� ��� DGXOWV� QRW� FXU�
UHQWO\� VWXG\LQJ� DW� XQLYHUVLW\�� 7KH� DJH� RI
VXEMHFWV� �Q�  � ����� UDQJHG� IURP� ��� WR� ��
�0� �������\HDUV�ZLWK�6'� ��������
7KH�3URDFWLYH�&RSLQJ�,QYHQWRU\
7KH�6ORYDN�YHUVLRQ�RI�WKH�3URDFWLYH�&RS�

LQJ� � ,QYHQWRU\� ��*UHHQJODVV� �HW� �DO��� ������
ZDV� DGPLQLVWHUHG�� 7KH� LQYHQWRU\� FRQVLVWV
RI�����VFDOHV���WKH��3URDFWLYH��&RSLQJ��6FDOH
�����LWHPV����WKH��5HIOHFWLYH��&RSLQJ��6FDOH
���� LWHPV��� 6WUDWHJLF� 3ODQQLQJ� ��� LWHPV��
3UHYHQWLYH�&RSLQJ�����LWHPV���,QVWUXPHQWDO
6XSSRUW� 6HHNLQJ� ��� LWHPV��� (PRWLRQDO
6XSSRUW� 6HHNLQJ� ��� LWHPV��� $YRLGDQFH
&RSLQJ����LWHPV���,WHPV�DUH�ZRUGHG�LQ�WKH
VLQJXODU� DQG� DUH� UDWHG� RQ� D� ��SRLQW� VFDOH�
,QGLYLGXDOV� VFRULQJ� KLJK� RQ� WKH� 3URDFWLYH
&RSLQJ�VXEVFDOH�DUH�VHHQ�DV�KDYLQJ�EHOLHIV

WKDW� � DUH� �ULFK� �LQ� �SRWHQWLDO� �IRU� � FKDQJH�
SDUWLFXODUO\� LQ� ZD\V� WKDW� ZRXOG� UHVXOW� LQ
LPSURYHPHQW�RI�RQHVHOI�DQG�RQH
V�HQYLURQ�
PHQW�

5(68/76
7KH�$VSHFW�RI�$JH
,Q�VWXG\LQJ�WKH�DVSHFW�RI�DJH�ZH�GLYLGHG

WKH� VDPSOH� LQWR� WKUHH� JURXSV�� EHORZ� WKH
DJH� RI� ���� ������ \HDU� ROGV� DQG� RYHU� ��
\HDUV�� 6LPLODU� JURXSV�ZHUH� XVHG� LQ� VWXG\�
LQJ�FRSLQJ�LQ�UHODWLRQ�WR�DJH�LQ�WKH�UHVHDUFK
RI� &RUQHOLXV� DQG� &DVSL� �������� 7DEOH� �
VKRZV�WKH�UHVXOWV�
6WDWLVWLFDOO\� VLJQLILFDQW� GLIIHUHQFHV� ZHUH

IRXQG� LQ� IRXU� GLPHQVLRQV� RI� SURDFWLYH
FRSLQJ� �SURDFWLYH� FRSLQJ�� UHIOHFWLYH� FRS�
LQJ��VWUDWHJLF�SODQQLQJ��SUHYHQWLYH�FRSLQJ��
$� VWDWLVWLFDOO\� KLJKHU� SUHIHUHQFH� LQ� WKHVH
IRXU� VWUDWHJLHV� ZDV� IRXQG� LQ� WKH� ROGHVW
JURXS� �RYHU� ����� 2I� WKH� WZR� DVSHFWV� RI
VRFLDO� VXSSRUW� VHHNLQJ� VWDWLVWLFDOO\� VLJQLIL�
FDQW�UHVXOWV�ZHUH�IRXQG�LQ�HPRWLRQDO�VHHN�
LQJ�� $� ORZHU� SUHIHUHQFH� IRU� XVLQJ� WKLV
VWUDWHJ\� ZDV� IRXQG� LQ� WKH� JURXS� RI� ROGHU
DGXOWV�� 7KH� WKUHH� JURXSV� VWXGLHG� GLG� QRW
VLJQLILFDQWO\� GLIIHU� LQ� WKH� GLPHQVLRQ� RI
DYRLGDQFH�FRSLQJ�
7KH�$VSHFW�RI�*HQGHU
7KH�DVSHFW�RI�JHQGHU�ZDV�VWXGLHG�IRU�WKH

VDPSOH� DV� D�ZKROH��7DEOH��� VKRZV� WKH� UH�
VXOWV�
6WDWLVWLFDOO\� VLJQLILFDQW� GLIIHUHQFHV� ZHUH

IRXQG�LQ�WKH�,QVWUXPHQWDO�6XSSRUW�6HHNLQJ
VFDOH��,Q�DOO�RWKHU�VFDOHV�WKH�GLIIHUHQFH�ZDV
QRW� VWDWLVWLFDOO\� VLJQLILFDQW�� 6LJQLILFDQW
GLIIHUHQFHV� SUHYLRXVO\� IRXQG� �lROFRYÂ� HW
DO���������*UHHQJODVV�HW�DO���������DUH�VXS�
SRUWHG� IRU� LQVWUXPHQWDO� VXSSRUW� VHHNLQJ
FRSLQJ��QRW� IRU� HPRWLRQDO� VXSSRUW� VHHNLQJ
FRSLQJ�

��� 678',$�36<&+2/2*,&$���������������



678',$�36<&+2/2*,&$��������������� ���

7DEOH����'LIIHUHQFHV�LQ�SURDFWLYH�FRSLQJ�LQ�WKH�WKUHH�DJH�JURXSV

$JH
%HORZ���
�Q� ����

�����
�Q� ����

2YHU���
�Q� ���� ) S

0 6' 0 6' 0 6'
3URDFWLYH�FRSLQJ ������ ����� ������ ����� ������ ����� ������ �����
5HIOHFWLYH�FRSLQJ ������ ����� ������ ����� ������ ����� ������ �����
6WUDWHJLF�SODQQLQJ ������ ����� ������ ����� ������ ����� ������ �����
3UHYHQWLYH�FRSLQJ ������ ����� ������ ����� ������ ����� ������ �����
,QVWUXPHQWDO�VHHNLQJ ������ ����� ������ ����� ������ ����� ������ �����
(PRWLRQDO�VHHNLQJ ������ ����� ������ ����� ������ ����� ������ �����
$YRLGDQFH�FRSLQJ ������ ����� ������ ����� ������ ����� ������ �����

7DEOH����'LIIHUHQFHV�LQ�SURDFWLYH�FRSLQJ�DFFRUGLQJ�WR�JHQGHU
0HQ��Q� ���� :RPHQ��Q� ����� ) S0 6' 0 6'

3URDFWLYH�FRSLQJ ������ ����� ������ ����� ����� �����
5HIOHFWLYH�FRSLQJ ������ ����� ������ ����� ����� �����
6WUDWHJLF�SODQQLQJ ������ ����� ������ ����� ����� �����
3UHYHQWLYH�FRSLQJ ������ ����� ������ ����� ����� �����
,QVWUXPHQWDO�VHHNLQJ ������ ����� ������ ����� ����� �����
(PRWLRQDO�VHHNLQJ ������ ����� ������ ����� ����� �����
$YRLGDQFH�FRSLQJ ������ ����� ������ ����� ����� �����

7DEOH����'LIIHUHQFHV�LQ�SURDFWLYH�FRSLQJ�EHWZHHQ�DGXOWV�VWXG\LQJ�DQG�QRW�VWXG\LQJ
6WXG\LQJ�DGXOWV

�Q� ����
1RQ�VWXG\LQJ�DGXOWV

�Q� ���� ) S
0 6' 0 6'

3URDFWLYH�FRSLQJ ������ ����� ������ ����� ����� �����
5HIOHFWLYH�FRSLQJ ������ ����� ������ ����� ����� �����
6WUDWHJLF�SODQQLQJ ������ ����� ������ ����� ����� �����
3UHYHQWLYH�FRSLQJ ������ ����� ������ ����� ����� �����
,QVWUXPHQWDO�VHHNLQJ ������ ����� ������ ����� ����� �����
(PRWLRQDO�VHHNLQJ ������ ����� ������ ����� ����� �����
$YRLGDQFH�FRSLQJ ������ ����� ������ ����� ����� �����



7KH�$VSHFW�RI�(GXFDWLRQ
3RVVLEOH� GLIIHUHQFHV� LQ� SURDFWLYH� FRSLQJ

EHWZHHQ�DGXOWV�ZKR�VWXG\�DQG�ZKR�GR�QRW
VWXG\�DW�XQLYHUVLW\�ZHUH�H[DPLQHG��7DEOH��
VKRZV�WKH�UHVXOWV�
1R�VWDWLVWLFDOO\�VLJQLILFDQW�UHVXOW�LQ�SURDF�

WLYH� FRSLQJ� ZDV� IRXQG�� 7KH� GLIIHUHQFH� LQ
WKH�VFDOH�6WUDWHJLF�3ODQQLQJ�LV�FORVH�WR�WKH
OHYHO�RI�VLJQLILFDQFH��S� � ������� WKH�JURXS
RI� QRQ�VWXG\LQJ� DGXOWV� KDV� PXFK� KLJKHU
VWDQGDUG� GHYLDWLRQ�� 3RVVLEOH� OLPLWV� RI� WKH
UHVHDUFK�DUH�GLVFXVVHG�IXUWKHU�

',6&866,21
&RUQHOLXV� DQG� &DVSL� ������� VWXGLHG� WKH

OHYHO� RI� VROYLQJ� HYHU\GD\� SUREOHPV� RI� D
ZHOO�HGXFDWHG�1HZ�<RUN�FRPPXQLW\�VDP�
SOH�EHWZHHQ�WKH�DJHV�RI����WR����\HDUV�ROG
ZKR� DQVZHUHG� WKH� OLVW� RI� K\SRWKHWLFDO
SUREOHP�VLWXDWLRQV��5HVXOWV�VKRZHG�WKDW�WKH
XVH� �RI� �HIIHFWLYH� �SUREOHP�VROYLQJ� � VWUDWH�
JLHV� �LQFUHDVHG� �ZLWK� �DJH�� �<RXQJ� �DGXOWV
�����WR�������ZHUH��VLJQLILFDQWO\��OHVV��HIIHF�
WLYH� WKDQ� ROGHU� ���� WR� ���� RQHV�� ZKLOH
PLGGOH�DJHG� VXEMHFWV� ��������ZHUH� SODFHG
EHWZHHQ� \RXQJ� DQG� ROG�� ,Q� DQ� ������ \HDU
ROG� VDPSOH� 3HDUOLQ� DQG� 6FKRROHU� ������
IRXQG�D� ORZHU� WHQGHQF\� WR�HPRWLRQDO� VXS�
SRUW� VHHNLQJ� LQ� WKH� VLWXDWLRQ� RI� PDULWDO
SUREOHPV� LQ� ROGHU� DGXOWV� WKDQ� LQ� \RXQJHU
DGXOWV��%DVHG�RQ�ORQJLWXGLQDO�UHVXOWV��9DLO�
ODQW� ������� FODLPV� WKDW� WKH� XVH� RI� KHDOWK\
DQG� PDWXUH� FRSLQJ� VWUDWHJLHV� LQFUHDVHV
IURP� �WKH� �DJH� �RI� ���� �WR� �PLGGOH� � DGXOW�
KRRG��KH� UHODWHV� WKLV� WR�SURJUHVV� LQ� FRJQL�
WLYH� PDWXULQJ� SURFHVVHV�� 2XU� ILQGLQJV
VXSSRUW� WKHVH� UHVHDUFK� ILQGLQJV�� ,Q� IRXU
SURDFWLYH��FRSLQJ��VFDOHV��D��KLJKHU��WHQGHQ�
F\��WR��DFW��SURDFWLYHO\��ZDV��IRXQG��LQ��WKH
ROGHU�JURXS�ZKHQ�FRPSDUHG�ZLWK�\RXQJHU
JURXSV�� �7KHUH� �ZHUH� � DOVR� VLJQLILFDQW�GLI�
IHUHQFHV� IRXQG� LQ�HPRWLRQDO� VXSSRUW� VHHN�

LQJ��ZLWK�LWV�KLJKHU�SUHIHUHQFH�E\�\RXQJHU
JURXSV�
7KH� UHVXOWV� RI� VWXG\LQJ� JHQGHU� GLIIHU�

HQFHV� VXSSRUW� SUHYLRXV� ILQGLQJV� �*UHHQ�
JODVV�HW�DO���������lROFRYÂ�HW�DO��������� LQ
LQVWUXPHQWDO� VXSSRUW� VHHNLQJ� �\RXQJHU
SHRSOH�XVH�PRUH�VXSSRUW�VHHNLQJ�VWUDWHJLHV
PRUH� RIWHQ��� 7KLV� UHVXOW� PD\� KDYH� EHHQ
LQIOXHQFHG�E\�WKH�VDPSOH�VWUXFWXUH�ZLWK�LWV
KLJKHU�SURSRUWLRQ�RI�ZRPHQ�
([SORULQJ�UHODWLRQVKLSV�RI�SURDFWLYH�FRS�

LQJ�DQG�HGXFDWLRQ� LQ� DGXOWV� VKRZV�QR� VLJ�
QLILFDQW� GLIIHUHQFHV�� $FFRUGLQJ� WR� WKHVH
ILQGLQJV�LW�VHHPV�WKDW��PRUH�WKDQ�E\�HGXFD�
WLRQ�RU� WKH�GHFLVLRQ� WR� VWXG\�DW�XQLYHUVLW\�
SURDFWLYH� FRSLQJ� LV� LQIOXHQFHG�E\� DJH��$V
SRVVLEOH� UHVHDUFK� OLPLWV� ZH� FRQVLGHU� WKH
IDFW�WKDW�WKH�VDPSOH�FRQVLVWHG�RI�JURXSV�RI
SHRSOH�FXUUHQWO\�VWXG\LQJ�DQG�QRW�VWXG\LQJ
DW�XQLYHUVLW\��7KH�UHODWLRQVKLS�RI�SURDFWLYH
FRSLQJ� ZLWK� WKH� GHFLVLRQ� WR� VWXG\� DW� XQL�
YHUVLW\�FDQ�EH�PDQLIHVWHG�LQ�\RXQJHU�LQGL�
YLGXDOV�� ZKLFK� ZDV� QRW� FRQWUROOHG� LQ� WKH
UHVHDUFK�
3URDFWLYH�SHRSOH�DUH� IRFXVHG�RQ�FUHDWLQJ

SRWHQWLDOV� WKDW� PD\� IDFLOLWDWH� UHDFKLQJ
RQH
V�JRDOV�DQG�SHUVRQDO�JURZWK��7KH�PR�
WLYDWLRQ� RI� SURDFWLYH� SHUVRQV� LV� SRVLWLYH�
7KH\� ORRN� DW� HYHU\GD\� VLWXDWLRQV� DV� FKDO�
OHQJHV�� )URP� WKH� SHUVSHFWLYH� RI� VWXGLHG
IDFWRUV��DJH��JHQGHU��HGXFDWLRQ��DJH�UHSUH�
VHQWV� WKH� VWURQJHVW� SUHGLFWRU�� ROGHU� LQGL�
YLGXDOV� DUH�PRUH� DFWLYHO\� RULHQWHG� WRZDUG
LPSURYHPHQW�RI�WKHPVHOYHV�DQG�WKHLU�HQYL�
URQPHQWV� UDWKHU� WKDQ� �RQO\�� UHDFWLQJ� WR
VLWXDWLRQV�WKDW�RFFXU�
5HFHLYHG�-DQXDU\���������

5()(5(1&(6

%$7(0$1��7�6���&5$17��-�0���������7KH�SURDF�
WLYH�FRPSRQHQW�RI�RUJDQL]DWLRQDO�EHKDYLRXU��$�PHD�
VXUH� DQG� FRUUHODWHV�� -RXUQDO� RI� 2UJDQL]DWLRQDO
%HKDYLRU��������������
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%((+5��7�$���0F*5$7+�� -�(��� ������7KH�PHWK�
RGRORJ\�RI�UHVHDUFK�RQ�FRSLQJ��&RQFHSWXDO��VWUDWHJLF�
DQG� RSHUDWLRQDO�OHYHO� LVVXHV�� ,Q�� 0�� =HLGQHU�� 1�6�
(QGOHU� �(GV���� +DQGERRN� RI� FRSLQJ�� 7KHRU\�� UH�
VHDUFK�� DSSOLFDWLRQ� �SS�� �������� 1HZ� <RUN�� -RKQ
:LOH\�	�6RQV��,QF�
&251(/,86�� 6�:��� &$63,�� $��� ������ (YHU\GD\

SUREOHP�VROYLQJ�LQ�DGXOWKRRG�DQG�ROG�DJH��3V\FKROR�
J\�DQG�$JLQJ�������������
*5((1*/$66�� (��� 6&+:$5=(5�� 5��� -$.8�

%,(&��'���),6.(1%$80��/���7$8%(57��6��������
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