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$UWDOH $�� )UDQFRQL (�� *XDULQR 1� DQG 3D]]L /� 3DUW�ZKROH UHODWLRQV LQ REMHFW�
FHQWHUHG V\VWHPV� $Q RYHUYLHZ� 'DWD 	 .QRZOHGJH (QJLQHHULQJ������������ �����

$[OLQJ 7� DQG +DULGL 6� $ WRRO IRU GHYHORSLQJ LQWHUDFWLYH FRQILJXUDWLRQ DSSOLFDWLRQV�
-RXUQDO RI /RJLF 3URJUDPPLQJ� ���������� �����

%DDGHU )�� %�UFNHUW +��-�� *�QWHU $� DQG 1XWW :� 3URFHHGLQJV RI WKH :RUNVKRS RQ .QRZO�

HGJH 5HSUHVHQWDWLRQ DQG &RQILJXUDWLRQ :5.3
��� ')., *PE+ �*HUPDQ 5HVHDUFK &HQWHU
IRU $UWLILFLDO ,QWHOOLJHQFH�� 'RFXPHQW '������� �����

%DDGHU )� DQG +ROOXQGHU %� &RPSXWLQJ ([WHQVLRQV RI 7HUPLQRORJLFDO 'HIDXOW 7KHR�
ULHV� ,Q /DNHPH\HU� *� DQG 1HEHO� %� �HGV�� )RXQGDWLRQV RI .QRZOHGJH 5HSUHVHQWDWLRQ DQG

5HDVRQLQJ� 6SULQJHU�9HUODJ� 3DJHV ������ �����

%DONDQ\ $�� %LUPLQJKDP :�3� DQG 7RPPHOHLQ ,�'� $Q DQDO\VLV RI VHYHUDO FRQILJXUD�
WLRQ GHVLJQ V\VWHPV� $, ('$0� ���������� �����

%XFKKHLW 0�� .OHLQ 5� DQG 1XWW :� &RQVWUXFWLYH 3UREOHP 6ROYLQJ� $ 0RGHO &RQ�
VWUXFWLRQ $SSURDFK WRZDUGV &RQILJXUDWLRQ� 70������� 'HXWVFKHV )RUVFKXQJV]HQWUXP
I�U .�QVWOLFKH ,QWHOOLJHQ] *0%+ �').,�� �����

%�UFNHUW +��-�� 1XWW :� DQG 6HHO &� 7KH 5ROH RI )RUPDO .QRZOHGJH 5HSUHVHQWDWLRQ LQ
&RQILJXUDWLRQ� ,Q %DDGHU� )�� %�UFNHUW� +��-�� *�QWHU� $�� DQG 1XWW� :� �HGV�� 3URFHHGLQJV
RI WKH :RUNVKRS RQ .QRZOHGJH 5HSUHVHQWDWLRQ DQG &RQILJXUDWLRQ :5.3
��� ')., *PE+
�*HUPDQ 5HVHDUFK &HQWHU IRU $UWLILFLDO ,QWHOOLJHQFH�� �����

&DUVRQ &� ,QWHOOLJHQW 6DOHV &RQILJXUDWLRQ� 3& $,� �����

&ODUNH %�5� .QRZOHGJH�EDVHG FRQILJXUDWLRQ RI LQGXVWULDO DXWRPDWLRQ V\VWHPV� ,QWHUQD�
WLRQDO -RXUQDO RI &RPSXWHU ,QWHJUDWHG 0DQXIDFWXULQJ� ������������ �����

&RKQ $�*� 7D[RQRPLF UHDVRQLQJ ZLWK PDQ\�VRUWHG ORJLFV� $UWLILFLDO ,QWHOOLJHQFH 5HYLHZ�

��������� �����

&XQLV 5�� *�QWHU $�� 6\VND ,�� 3HWHUV +� DQG %RGH +� 3/$.21 ³ $Q $SSURDFK WR
'RPDLQ�,QGHSHQGHQW &RQVWUXFWLRQ� 7KH 6HFRQG ,QWHUQDWLRQDO &RQIHUHQFH RQ ,QGXVWULDO 	

(QJLQHHULQJ $SSOLFDWLRQV RI $UWLILFLDO ,QWHOOLJHQFH 	 ([SHUW 6\VWHPV ,($�$,(���� SDJHV ����
��� �����

'DUU 7�� 0F*XLQQHVV '� DQG .OHLQ 0� 6SHFLDO ,VVXH RQ &RQILJXUDWLRQ 'HVLJQ� $,

('$0� ������ �����

'L[ -� 6HPDQWLFV RI /RJLF 3URJUDPV� 7KHLU ,QWXLWLRQV DQG )RUPDO 3URSHUWLHV� ,Q
)XKUPDQQ� $� DQG 5RWW� +� �HGV�� /RJLF� $FWLRQ DQG ,QIRUPDWLRQ �� (VVD\V RQ /RJLF LQ 3KL�

ORVRSK\ DQG $UWLILFLDO ,QWHOOLJHQFH� 'H*UX\WHU� 3DJHV �������� �����



���

)DOWLQJV %� DQG )UHXGHU (�&� &RQILJXUDWLRQ³3DSHUV )URP WKH ���� $$$, )DOO 6\PSRVLXP�
7HFKQLFDO UHSRUW )6������� 0HQOR 3DUN� &DOLIRUQLD� $$$, 3UHVV� 7HFKQLFDO UHSRUW )6�
������ �����

)DOWLQJV %� DQG )UHXGHU (�&� 6SHFLDO ,VVXH RQ &RQILJXUDWLRQ� ,((( ,QWHOOLJHQW 6\VWHPV 	

7KHLU $SSOLFDWLRQV������� �����

)DOWLQJV %�� )UHXGHU (�&�� )ULHGULFK *�(� DQG )HOIHUQLJ $� &RQILJXUDWLRQ 3DSHUV IURP
WKH $$$, :RUNVKRS� $$$, 3UHVV� �����

)HOIHUQLJ $�� )ULHGULFK *�(� DQG -DQQDFK '� 80/ $V 'RPDLQ 6SHFLILF /DQJXDJH IRU
WKH &RQVWUXFWLRQ RI .QRZOHGJH %DVHG &RQILJXUDWLRQ 6\VWHPV� ,Q 3URFHHGLQJV RI WKH ��WK

,QWHUQDWLRQDO &RQIHUHQFH RQ 6RIWZDUH (QJLQHHULQJ DQG .QRZOHGJH (QJLQHHULQJ 6(.(��� �����

)OHLVFKDQGHOU *�� )ULHGULFK *�(�� +DVHOE|FN $�� 6FKUHLQHU +� DQG 6WXPSWQHU 0� &RQ�
ILJXULQJ ODUJH V\VWHPV XVLQJ JHQHUDWLYH FRQVWUDLQW VDWLVIDFWLRQ� ,((( ,QWHOOLJHQW 6\VWHPV

	 7KHLU $SSOLFDWLRQV� ������������ �����

)RZOHU 0� 80/ 'LVWLOOHG� $SSO\LQJ WKH 6WDQGDUG 2EMHFW 0RGHOLQJ /DQJXDJH� $GGLVRQ�
:HVOH\� �����

)ULHGULFK *�(� DQG 6WXPSWQHU 0� &RQVLVWHQF\�%DVHG &RQILJXUDWLRQ� ,Q )DOWLQJV� %��
)UHXGHU� (�&�� )ULHGULFK� *�(�� DQG )HOIHUQLJ� $� �HGV�� &RQILJXUDWLRQ 3DSHUV )URP WKH

$$$, :RUNVKRS� $$$, 3UHVV� 3DJHV ������ �����

*HOOH (� 2Q WKH JHQHUDWLRQ RI ORFDOO\ FRQVLVWHQW VROXWLRQ VSDFHV� 3K�'� 7KHVLV� (FROH 3RO\WHFK�
QLTXH )pGpUDOH GH /DXVDQQH� 6ZLW]HUODQG� �����

*LQVEHUJ 0�/� 5HDGLQJV LQ 1RQPRQRWRQLF 5HDVRQLQJ� 0RUJDQ .DXIPDQQ 3XEOLVKHUV� �����

*UXEHU 7� 2QWROLQJXD� $ 0HFKDQLVP WR 6XSSRUW 3RUWDEOH 2QWRORJLHV� 9HUVLRQ ����
.6/ ������ 6WDQIRUG 8QLYHUVLW\� .QRZOHGJH 6\VWHPV /DERUDWRU\� �����

*UXEHU 7� $ 7UDQVODWLRQ $SSURDFK WR 3RUWDEOH 2QWRORJ\ 6SHFLILFDWLRQV� .QRZOHGJH
$FTXLVLWLRQ� ���������� �����

*UXEHU 7� 7RZDUG SULQFLSOHV IRU WKH GHVLJQ RI RQWRORJLHV XVHG IRU NQRZOHGJH VKDULQJ�
,QWHUQDWLRQDO -RXUQDO RI +XPDQ�&RPSXWHU 6WXGLHV� ���������� �����

*UXEHU 7�� 2OVHQ *�5 DQG 5XQNHO -�7� 7KH FRQILJXUDWLRQ GHVLJQ RQWRORJLHV DQG WKH 97
HOHYDWRU GRPDLQ WKHRU\� ,QWHUQDWLRQDO -RXUQDO RI +XPDQ�&RPSXWHU 6WXGLHV� ���������� �����

*XDULQR 1� )RUPDO RQWRORJ\� FRQFHSWXDO DQDO\VLV DQG NQRZOHGJH UHSUHVHQWDWLRQ� ,QWHU�
QDWLRQDO -RXUQDO RI +XPDQ�&RPSXWHU 6WXGLHV� ���������� �����

*XDULQR 1� 8QGHUVWDQGLQJ� EXLOGLQJ DQG XVLQJ RQWRORJLHV� ,QWHUQDWLRQDO -RXUQDO RI +X�

PDQ�&RPSXWHU 6WXGLHV� ����������� �����

*XDULQR 1� DQG *LDUHWWD 3� 2QWRORJLHV DQG .QRZOHGJH %DVHV 7RZDUGV D 7HUPLQRORJL�
FDO &ODULILFDWLRQ� ,Q 0DUV� 1�-�,� �HG�� 7RZDUGV 9HU\ /DUJH .QRZOHGJH %DVHV� $PVWHUGDP�
,26 3UHVV� �����



���

*�QWHU $�� &XQLV 5� DQG 6\VND ,� 6HSDUDWLQJ &RQWURO )URP 6WUXFWXUDO .QRZOHGJH LQ
&RQVWUXFWLRQ ([SHUW 6\VWHPV� 3URF� RI WKH 7KLUG ,QWHUQDWLRQDO &RQIHUHQFH RQ ,QGXVWULDO DQG

(QJLQHHULQJ $SSOLFDWLRQV RI $UWLILFLDO ,QWHOOLJHQFH DQG ([SHUW 6\VWHPV �,($�$,( ���� $&0�
SDJHV ������� �����

+DOHV +�/�� HG� $XWRPDWLQJ DQG ,QWHJUDWLQJ WKH 6DOHV )XQFWLRQ� +RZ WR 3URILW )URP
&RPSOH[LW\ DQG &XVWRPL]DWLRQ� (QWHUSULVH ,QWHJUDWLRQ 6WUDWHJLHV� ���������� �����

+RGJHV :� (OHPHQWDU\ 3UHGLFDWH /RJLF� ,Q *DEED\� '� DQG *XHQWKQHU� )� �HGV�� +DQG�

ERRN RI 3KLORVRSKLFDO /RJLF� '� 5HLGHO 3XEOLVKLQJ &RPSDQ\� 3DJHV ������ �����

-�QJVW :� DQG +HLQULFK 0� 8VLQJ UHVRXUFH EDODQFLQJ WR FRQILJXUH PRGXODU V\VWHPV�
,((( ,QWHOOLJHQW 6\VWHPV 	 7KHLU $SSOLFDWLRQV� ����������� �����

.OHLQ 5� $ /RJLF�%DVHG 'HVFULSWLRQ RI &RQILJXUDWLRQ� WKH &RQVWUXFWLYH 3UREOHP
6ROYLQJ $SSURDFK� ,Q )DOWLQJV� %� DQG )UHXGHU� (�&� �HGV�� &RQILJXUDWLRQ³3DSHUV )URP WKH

���� $$$, )DOO 6\PSRVLXP� $$$, 3UHVV� 3DJHV ����� �����

.OHLQ 5�� %XFKKHLW 0� DQG 1XWW :� &RQILJXUDWLRQ $V 0RGHO &RQVWUXFWLRQ� 7KH &RQ�
VWUXFWLYH 3UREOHP 6ROYLQJ $SSURDFK� ,Q 3URFHHGLQJV RI $UWLILFLDO ,QWHOOLJHQFH LQ 'HVLJQ �����
3DJHV ������� �����

.QXWK '�(� 7KH 6WDQIRUG *UDSK%DVH $ 3ODWIRUP IRU &RPELQDWRULDO &RPSXWLQJ� $&0 3UHVV�
�����

.UDPHU %�0� .QRZOHGJH�%DVHG &RQILJXUDWLRQ RI &RPSXWHU 6\VWHPV 8VLQJ +LHUDU�
FKLFDO 3DUWLDO &KRLFH� 3URF� RI WKH 7KLUG ,QWHUQDWLRQDO &RQIHUHQFH RQ 7RROV IRU $UWLILFLDO ,QWHOOL�

JHQFH 7$, ��� ,(((� SDJHV ������� �����

/DNHPH\HU *� DQG 1HEHO %� )RXQGDWLRQV RI .QRZOHGJH 5HSUHVHQWDWLRQ DQG 5HDVRQ�
LQJ� $ *XLGH WR 7KLV 9ROXPH� ,Q /DNHPH\HU� *� DQG 1HEHO� %� �HGV�� )RXQGDWLRQV RI
.QRZOHGJH 5HSUHVHQWDWLRQ DQG 5HDVRQLQJ� 6SULQJHU�9HUODJ� 3DJHV ����� �����

/OR\G -�:� )RXQGDWLRQV RI /RJLF 3URJUDPPLQJ� 6HFRQG HG� 6SULQJHU�9HUODJ� �����

0DFNZRUWK $�.� &RQVLVWHQF\ LQ 1HWZRUNV RI 5HODWLRQV� $UWLILFLDO ,QWHOOLJHQFH� ���������
�����

0F'HUPRWW -� 5�� D UXOH�EDVHG FRQILJXUHU RI FRPSXWHU V\VWHPV� $UWLILFLDO ,QWHOOLJHQFH�

������ �����

0F*XLQQHVV '� DQG :ULJKW -�5� $Q ,QGXVWULDO�VWUHQJWK 'HVFULSWLRQ /RJLF�%DVHG &RQ�
ILJXUDWRU 3ODWIRUP� ,((( ,QWHOOLJHQW 6\VWHPV 	 7KHLU $SSOLFDWLRQV� ������������ �����

0F*XLQQHVV '� DQG :ULJKW -�5� &RQFHSWXDO PRGHOOLQJ IRU FRQILJXUDWLRQ� $ GHVFULS�
WLRQ ORJLF�EDVHG DSSURDFK� $, ('$0� ������������� �����

0LWWDO 6� DQG )DONHQKDLQHU %� '\QDPLF &RQVWUDLQW 6DWLVIDFWLRQ 3UREOHPV� 3URF� RI WKH

�WK 1DWLRQDO &RQIHUHQFH RQ $UWLILFLDO ,QWHOOLJHQFH �$$$,����� 0,7 3UHVV� SDJHV ������ �����
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0LWWDO 6� DQG )UD\PDQ )� 7RZDUGV D *HQHULF 0RGHO RI &RQILJXUDWLRQ 7DVNV� 3URF� RI WKH
��WK ,QWHUQDWLRQDO -RLQW &RQIHUHQFH RQ $UWLILFLDO ,QWHOOLJHQFH �,-&$,�� SDJHV ��������� �����

1DMPDQ 2� DQG 6WHLQ %� $ 7KHRUHWLFDO )UDPHZRUN IRU &RQILJXUDWLRQ� ,Q %HOOL� )� DQG
5DGHUPDFKHU� )�-� �HGV�� 3URFHHGLQJV RI ,QGXVWULDO DQG (QJLQHHULQJ $SSOLFDWLRQV RI $UWLILFLDO

,QWHOOLJHQFH DQG ([SHUW 6\VWHPV� �WK ,QWHUQDWLRQDO &RQIHUHQFH� ,($�$,( ��� 6SULQJHU�9HUODJ�
3DJHV ������� �����

2ZVQLFNL�.OHZH %� &RQILJXUDWLRQ $V D &RQVLVWHQF\ 0DLQWHQDQFH 7DVN� 3URF� RI .�QVWOL�
FKH ,QWHOOLJHQ]� *:$,���� (ULQJHUIHOG� 6SULQJHU�9HUODJ� SDJHV ������ �����

3DSDGLPLWULRX &�+� &RPSXWDWLRQDO &RPSOH[LW\� 5HDGLQJ� 0DVVDFKXVHWWV� $GGLVRQ�:HVOH\
3XEOLVKLQJ &RPSDQ\� ,QF� �����

3HOWRQHQ +�� 0lQQLVW| 7�� $OKR .� DQG 6XORQHQ 5� 3URGXFW &RQILJXUDWLRQV³$Q $S�
SOLFDWLRQ IRU 3URWRW\SH 2EMHFW $SSURDFK� 3URF� RI WKH �WK (XURSHDQ &RQIHUHQFH RQ 2EMHFW�

2ULHQWHG 3URJUDPPLQJ �(&223 
���� 6SULQJHU�9HUODJ� SDJHV ������� �����

3U]\PXVLQVND +� DQG 3U]\PXVLQVNL 7� 6HPDQWLF ,VVXHV LQ 'HGXFWLYH 'DWDEDVHV DQG
/RJLF 3URJUDPV� ,Q %DQHUML� 5�%� �HG�� )RUPDO 7HFKQLTXHV LQ $UWLILFLDO ,QWHOOLJHQFH $ 6RXUFH�

ERRN� (OVHYLHU 6FLHQFH 3XEOLVKHUV %�9� �1RUWK�+ROODQG�� 3DJHV ������� �����

5LFKDUGVRQ 7� 8VLQJ ,QIRUPDWLRQ 7HFKQRORJ\ 'XULQJ WKH 6DOHV 9LVLW� &DPEULGJH� 8.� +HZ�
VRQ *URXS� �����

6DELQ '� DQG )UHXGHU (�&� &RQILJXUDWLRQ $V &RPSRVLWH &RQVWUDLQW 6DWLVIDFWLRQ� ,Q
)DOWLQJV� %� DQG )UHXGHU� (�&� �HGV�� &RQILJXUDWLRQ³3DSHUV )URP WKH ���� $$$, )DOO

6\PSRVLXP� $$$, 3UHVV� 3DJHV ������ �����

6DELQ '� DQG :HLJHO 5� 3URGXFW FRQILJXUDWLRQ )UDPHZRUNV³D VXUYH\� ,((( ,QWHOOLJHQW

6\VWHPV 	 7KHLU $SSOLFDWLRQV� ����������� �����

6FKOLSI -�6� &RPSOH[LW\ DQG XQGHFLGDELOLW\ UHVXOWV IRU ORJLF SURJUDPPLQJ� $QQDOV RI

0DWKHPDWLFV DQG $UWLILFLDO ,QWHOOLJHQFH� ���������� �����

6FKUHLEHU $�7� DQG %LUPLQJKDP :�3� 7KH 6LV\SKXV�97 LQLWLDWLYH� ,QWHUQDWLRQDO -RXUQDO RI
+XPDQ�&RPSXWHU 6WXGLHV� ������ �����

6FKUHLEHU *� DQG :LHOLQJD %� &RQILJXUDWLRQ�'HVLJQ 3UREOHP 6ROYLQJ� ,((( ([�

SHUW������� �����

6FKU|GHU &�� 0|OOHU 5� DQG /XW] &� $ 3DUWLDO /RJLFDO 5HFRQVWUXFWLRQ RI 3/$�
.21�.21:(5.� ,Q %DDGHU� )�� %�UFNHUW� +��-�� *�QWHU� $�� DQG 1XWW� :� �HGV��
3URFHHGLQJV RI WKH :RUNVKRS RQ .QRZOHGJH 5HSUHVHQWDWLRQ DQG &RQILJXUDWLRQ :5.3
��� ').,
*PE+ �*HUPDQ 5HVHDUFK &HQWHU IRU $UWLILFLDO ,QWHOOLJHQFH�� �����

6HDUOV '�%� DQG 1RUWRQ /�0� /RJLF�EDVHG FRQILJXUDWLRQ ZLWK D VHPDQWLF QHWZRUN� -RXU�
QDO RI /RJLF 3URJUDPPLQJ������� �����

6LPRQV 3� ([WHQGLQJ DQG ,PSOHPHQWLQJ WKH 6WDEOH 0RGHO 6HPDQWLFV� 3K�'� 7KHVLV� +HOVLQNL
8QLYHUVLW\ RI 7HFKQRORJ\� )LQODQG� �����



��+

6RLQLQHQ 7� 3URGXFW FRQILJXUDWLRQ NQRZOHGJH� &DVH VWXG\ DQG JHQHUDO PRGHO� 0DVWHU
V WKHVLV�
+HOVLQNL 8QLYHUVLW\ RI 7HFKQRORJ\� �����

6RLQLQHQ 7� DQG 1LHPHOl ,� )RUPDOL]LQJ &RQILJXUDWLRQ .QRZOHGJH 8VLQJ 5XOHV ZLWK
&KRLFHV� 7HFKQLFDO UHSRUW 7.2�%���� /DERUDWRU\ RI ,QIRUPDWLRQ 3URFHVVLQJ 6FLHQFH�
+HOVLQNL 8QLYHUVLW\ RI 7HFKQRORJ\� �����

6WXPSWQHU 0�� )ULHGULFK *�(� DQG +DVHOE|FN $� *HQHUDWLYH FRQVWUDLQW�EDVHG FRQILJX�
UDWLRQ RI ODUJH WHFKQLFDO V\VWHPV� $, ('$0� ������������� �����

6WXPSWQHU 0� DQG +DVHOE|FN $� $ *HQHUDWLYH &RQVWUDLQW )RUPDOLVP IRU &RQILJXUD�
WLRQ 3UREOHPV� $GYDQFHV LQ $UWLILFLDO ,QWHOOLJHQFH� %HUOLQ� 6SULQJHU�9HUODJ %HUOLQ +HLGHO�
EHUJ� SDJHV ������� �����

6\UMlQHQ 7� $ 5XOH�%DVHG )RUPDO 0RGHO IRU 6RIWZDUH &RQILJXUDWLRQ� 0DVWHU
V WKHVLV� +HOVLQNL
8QLYHUVLW\ RI 7HFKQRORJ\� 'HSDUWPHQW RI &RPSXWHU 6FLHQFH� /DERUDWRU\ IRU 7KHR�
UHWLFDO &RPSXWHU 6FLHQFH� �����

7LLKRQHQ -� &RPSXWHU�DVVLVWHG HOHYDWRU FRQILJXUDWLRQ� 0DVWHU
V WKHVLV� +HOVLQNL 8QLYHUVLW\ RI
7HFKQRORJ\� �����

7LLKRQHQ -� DQG 6RLQLQHQ 7� 3URGXFW &RQILJXUDWRUV ² ,QIRUPDWLRQ 6\VWHP 6XSSRUW IRU
&RQILJXUDEOH 3URGXFW� 7HFKQLFDO 5HSRUW 7.2�%���� /DERUDWRU\ RI ,QIRUPDWLRQ
3URFHVVLQJ 6FLHQFH� +HOVLQNL 8QLYHUVLW\ RI 7HFKQRORJ\� �����

7LLKRQHQ -�� 6RLQLQHQ 7�� 0lQQLVW| 7� DQG 6XORQHQ 5� 6WDWH�RI�WKH�3UDFWLFH LQ 3URGXFW
&RQILJXUDWLRQ³$ 6XUYH\ RI �� &DVHV LQ WKH )LQQLVK ,QGXVWU\� ,Q 7RPL\DPD� 7��
0lQW\Ol� 0�� DQG )LQJHU� 6� �HGV�� .QRZOHGJH ,QWHQVLYH &$'� /RQGRQ� &KDSPDQ 	 +DOO�
3DJHV ������� �����

7LLKRQHQ -�� 6RLQLQHQ 7�� 0lQQLVW| 7� DQG 6XORQHQ 5� &RQILJXUDEOH 3URGXFWV � /HVVRQV
/HDUQHG )URP WKH )LQQLVK ,QGXVWU\� ,Q 3URFHHGLQJV RI �QG ,QWHUQDWLRQDO &RQIHUHQFH RQ (QJL�

QHHULQJ 'HVLJQ DQG $XWRPDWLRQ� ,QWHJUDWHG 7HFKQRORJ\ 6\VWHPV� ,QF� �����

7RQJ &� DQG 6ULUDP '� ,QWURGXFWLRQ� ,Q $UWLILFLDO ,QWHOOLJHQFH LQ (QJLQHHULQJ 'HVLJQ� $FD�
GHPLF 3UHVV ,QF� 3DJHV ����� �����

:HLGD 5� &ORVHG 7HUPLQRORJLHV LQ 'HVFULSWLRQ /RJLFV� ,Q )DOWLQJV� %� DQG )UHXGHU�
(�&� �HGV�� &RQILJXUDWLRQ³3DSHUV )URP WKH ���� $$$, )DOO 6\PSRVLXP� $$$, 3UHVV�
3DJHV ������ �����

:HLJHO 5� DQG )DOWLQJV %� $EVWUDFWLRQ 7HFKQLTXHV IRU &RQILJXUDWLRQ 6\VWHPV� ,Q )DOW�
LQJV� %� DQG )UHXGHU� (�&� �HGV�� &RQILJXUDWLRQ³3DSHUV )URP WKH ���� $$$, )DOO 6\PSR�

VLXP� $$$, 3UHVV� 3DJHV ������ �����

<X %� DQG 6NRYJDDUG +�-� $ FRQILJXUDWLRQ WRRO WR LQFUHDVH SURGXFW FRPSHWLWLYHQHVV�
,((( ,QWHOOLJHQW 6\VWHPV 	 7KHLU $SSOLFDWLRQV� ����������� �����


