
3URFHHGLQJV�RI�WKH�,QWHUQDWLRQDO�(�&RQIHUHQFH�RQ�1RYHO�,QQRYDWLRQV�DQG�6XVWDLQDEOH�
'HYHORSPHQW�LQ�&LYLO�(QJLQHHULQJ�������

ϰϰ�

,6%1� ������������������ � 92/� ���
:HEVLWH� ZZZ�YHOWHFK�HGX�LQ� � H0DLO� QLVGFH#YHOWHFK�HGX�LQ
5HFHLYHG ���0D\����� $FFHSWHG� ���0D\�����
$UWLFOH�,'� 1,6'&(���� � H$,'� �����QLVGFH�����

())(&7�2)�,1&5($6(�,1�0(7$.$2/,1�$1'�1$2+�&21&(175$7,21�
21�)/<$6+�%$6('�6&*&�

$UXQ�E�U��QDJDUDMD�S�V��YHGDPXUWK\�Q�K�
6ULVKDLOD�MDJDOXU�PDKDOLQJDVKDUPD��

��5HVHDUFK�6FKRODU��89&(��%DQJDORUH��.DUQDWDND�
��3URIHVVRU��89&(��%DQJDORUH��.DUQDWDND��

��3*�VWXGHQW��89&(��%DQJDORUH��.DUQDWDND��
��$VVRFLDWH�3URIHVVRU��5<0(&��%DOODUL��.DUQDWDND��

$%675$&7�� 7KH� DQDO\VLV� LQWHQGV� WR� LQYHVWLJDWH� WKH� HIIHFW� RI� DQ� LQFUHDVH� LQ�0HWDNDROLQ� DQG�1D2+�

FRQFHQWUDWLRQ�RQ�)O\DVK�EDVHG�6&*&��'LIIHUHQW�PHFKDQLFDO�SURSHUWLHV�OLNH�FRPSUHVVLYH�VWUHQJWK��VKHDU�

VWUHQJWK� DQG� LPSDFW� VWUHQJWK�ZHUH� VWXGLHG� E\� UHSODFLQJ� IO\� DVK� IRUPHWDNDROLQ� E\� �� SHUFHQW�� E\� ���

SHUFHQW��E\����SHUFHQW�DQG�E\����SHUFHQW�E\�XVLQJ�DONDOL�VROXWLRQV�VXFK�DV�VRGLXP�K\GUR[LGH�DQG�VRGLXP�

VLOLFDWH�LQ�WKH�UDWLR�������IRU�GLIIHUHQW�1D2+�PRODULWLHV�OLNH��0����0�DQG���0��2NDPXUD�PHWKRG�RI�PL[�

GHVLJQ�ZDV�XVHG�DQG�WKHQ�D�V\VWHP�RI�WULDO�DQG�HUURU�ZDV�HPSOR\HG�WR�DFKLHYH�WKH�6&*&�PL[�UDWLR�E\�

FRQGXFWLQJ�ZRUNDELOLW\� WHVWV� OLNH� VOXPS� IORZ��7���� VOXPS� IORZ��9�IXQQHO� WHVW� DQG�/�ER[� WHVW� DV�SHU�

()1$5&�JXLGHOLQHV��$QG�DIWHU�DFKLHYLQJ�WKH�UHTXLUHG�IORZ�WKH�FRQFUHWH�ZDV�SRXUHG�LQWR�WKH�UHVSHFWLYH�

PRXOGV�DQG�ZDV�FXUHG�IRU����KRXUV�LQ�WKH�RYHQ�DW�����&��DQG�HQYLURQPHQWDO�KHDOLQJ�LV�DFFRPSDQLHG�IRU�

UHVW� RI� WKH� WHVW� GD\V�� 7KH� H[SHULPHQWDO� UHVXOW� VKRZHG� WKDW� VOXPS� IORZ� DQG� /�%R[� GHFUHDVHG� ZLWK�

LQFUHDVHG�PRODULW\�DQG�PHWDNDROLQ�FRQWHQW�DQG�7����VOXPS�IORZ�DQG�9�IXQQHO�LQFUHDVHG�ZLWK�LQFUHDVHG�

PRODULW\�DQG�PHWDNDROLQ�FRQWHQW��0HFKDQLFDO�SURSHUWLHV�VXFK�DV�FRPSUHVVLYH�VWUHQJWK��VKHDU�VWUHQJWK�

DQG�LPSDFW�VWUHQJWK�GHFUHDVHG�ZLWK�LQFUHDVH�LQ�PHWDNDROLQ�FRQWHQW�DQG�LQFUHDVHG�ZLWK�DQ�LQFUHDVH�LQ�

PRODULW\��0HWDNDROLQ�UHSODFHPHQW�E\�����UHVXOWHG�LQ�WKH�ORZHVW�FRPSUHVVLYH�VWUHQJWK�UHJDUGOHVV�RI�DQ\�

PRODULW\� DQG� ��� 0� 1D2+� FRQFHQWUDWLRQV� VKRZHG� EHWWHU� VWUHQJWK� FRPSDUHG� WR� �0� DQG� ��0�

FRQFHQWUDWLRQ��+HQFH�6&*&�FDQ�EH�D�EHWWHU�UHSODFHPHQW�IRU�QRUPDO�23&�FRQFUHWH�ZLWK�UHGXFHG�&2�

HPLVVLRQ��

.H\ZRUGV��6HOI�&RPSDFWLQJ�*HR�SRO\PHU�&RQFUHWH� �6&*&���0HWDNDROLQ� �0.���)O\DVK� �)$���0RODULWLHV� �0���

0DQXIDFWXUHG�6DQG��0��6DQG���6XSHU�3ODVWLFL]HU��6�3��

7KLV�SDSHU�LV�SUHSDUHG�H[FOXVLYHO\�IRU�,QWHUQDWLRQDO�(�&RQIHUHQFH�RQ�1RYHO�,QQRYDWLRQV�DQG�6XVWDLQDEOH�'HYHORSPHQW�LQ�&LYLO�(QJLQHHULQJ������ZKLFK�LV�
SXEOLVKHG�E\�$6')�,QWHUQDWLRQDO��UHJLVWHUHG�LQ�/RQGRQ��8QLWHG�.LQJGRP�XQGHU�WKH�GLUHFWLRQV�RI�WKH�(GLWRU�LQ�&KLHI�'U�(�%�3HUXPDO�3LOODL�DQG�(GLWRUV�'U��
0�9LQRG�.XPDU�DQG�0U��5��6DUDYDQD�.XPDU��3HUPLVVLRQ�WR�PDNH�GLJLWDO�RU�KDUG�FRSLHV�RI�SDUW�RU�DOO�RI�WKLV�ZRUN�IRU�SHUVRQDO�RU�FODVVURRP�XVH�LV�JUDQWHG�
ZLWKRXW�IHH�SURYLGHG�WKDW�FRSLHV�DUH�QRW�PDGH�RU�GLVWULEXWHG�IRU�SURILW�RU�FRPPHUFLDO�DGYDQWDJH��DQG�WKDW�FRSLHV�EHDU�WKLV�QRWLFH�DQG�WKH�IXOO�FLWDWLRQ�RQ�WKH�
ILUVW�SDJH��&RS\ULJKWV�IRU�WKLUG�SDUW\�FRPSRQHQWV�RI�WKLV�ZRUN�PXVW�EH�KRQRUHG��)RU�DOO�RWKHU�XVHV��FRQWDFW�WKH�RZQHU�DXWKRU�V���&RS\ULJKW�+ROGHU�FDQ�EH�
UHDFKHG�DW�FRS\#DVGI�LQWHUQDWLRQDO�IRU�GLVWULEXWLRQ���

�������5HVHUYHG�E\�$VVRFLDWLRQ�RI�6FLHQWLVWV��'HYHORSHUV�DQG�)DFXOWLHV�>ZZZ�$6')�LQWHUQDWLRQDO@


