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6HQLRU�/HFWXUHU� )DFXOW\�RI�&RPSXWHU�6FLHQFH�DQG�,QIRUPDWLRQ�6\VWHP� 870

(YLHZ VM ZWLJPHSPZH[PVU

5RERWLFV� $UWL¿FLDO�,QWHOOLJHQFH� 0RWLRQ�3ODQQLQJ� 8ELTXLWRXV�3RVLWLRQLQJ� 8QGHUZDĥ
WHU�$FRXVWLF�6HQVRU�1HWZRUN

,K\JH[PVU

3Ǔ�' LQ�(OHFWULFDO� +HULRWĥ:DWW� 6FRWODQG�����ĥ�����

0�6ǎ LQ�(PEHGGHG�6\VWHP�(QJLQHHULQJ� +HULRWĥ:DWW� 6FRWODQG�����ĥ�����

%�(Ǚǒ LQ�&RPSXWHU� 870 6NXGDL�-RKRU�����ĥ�����

630�����$JJUHJDWH� 6HNRODK�0HQHQJDK�6DLQV�0XDU� -RKRU�����ĥ�����

653����$JJUHJDWH� 0DNWDE�6XOWDQ�$EX�%DNDU� -RKRU�����ĥ�����

'ǌǝǕǌǓ�.ǓǌǞ� �QG�'LYLVLRQ� 6HNRODK�$JDPD�%DQGDU� -RKRU�����ĥ�����

8365���$��6HNRODK�7HPHQJJRQJ�$EGXO�5DKPDQ�Ī�ī� -RKRU�����ĥ�����

.YHU[Z� OVUVYZ 	 H^HYKZ

(UDVPXV�0XQGXV�,'($6 �����6FKRODUVKLS�IRU�6WDɱ�0RELOLW\�DW�/DERUDWRU\�RI�6RIWZDUH�����
0D\ĥ-XO� 4XDOLW\� 8QLYHUVLWHLW�7HFKQLVFKH�(LQGKRYHQ� 1HWKHUODQGV�

3ULQFLSDO�RI�7KH�<HDU������ E\�,QVWLWXWLRQDO�5HVLGHQW�)HOORZ�'HYHORSPHQW����� -DQ�

870 ([FHOOHQW�6HUYLFH�$ZDUG������$QXJHUDK�3HUNKLGPDWDQ�&HPHUODQJ�7DKXQ����������� 0D\

6DODU\�,QFUHPHQW�3UL]H�IRU�0HPEHU�LQ�6HUYLFH�6FKHPHV�IRU�9DULRXV�4XDOL¿FDWLRQ�(Qĥ����� 'HF�

WU\�8QGHU�(GXFDWLRQ�6HUYLFH�&ODVVL¿FDWLRQ

�



6WXGHQW�7UDYHO�*UDQW�$ZDUG�RQ�6,&( ,&$6( ,QWHUQDWLRQDO�-RLQW�&RQIHUHQFH���������� 2FW�

9LZLHYJO

0HPEHU�RI�5HVHDUFK�3URMHFW�RQ�1RGH�3URWHFWLRQ�$JDLQVW�0DOLFLRXV�$FFXVDWLRQ�$WWDFN����� 6HSW��ĥ
����� )HE� LQ�0RELOH�$Gĥ+RF�1HWZRUN�Ī0$1(7ī��9RW�1R� ������ JUDQW�YDOXH�50 ��������

0HPEHU�RI�5HVHDUFK�3URMHFW�RQ�)ULHQGĥ$VVLVWHG�6HFXUH�$XWRQRPXV�0RELOH�$Gĥ+RF����� 'LV� ĥ
����� -XQH 1HWZRUNV� 9RW�1R� ������ JUDQW�YDOXH50 ��������

0HPEHU�RI�5HVHDUFK�3URMHFW�RQ�0RELOH�$G�+RF�1HWZRUN�0XOWL�+RS�5RXWLQJ�$OJRĥ����� 'LV� ĥ
����� -XQH ULWKP� 9RW�1R� ������ JUDQW�YDOXH�50 ��������

0HPEHU�RI�5HVHDUFK�3URMHFW�RQ��' 6FHQH�0DQDJHPHQW�WR�5HGXFH�WKH�&RPSXWDWLRQDO����� $SU� ĥ
����� 6HSW� &RVW�RI�DQ�,PPHUVH�'ULYLQJ�6LPXODWRU�6\VWHP�9RW�1R� ������ JUDQW�YDOXH�50 ��������

0HPEHU�RI�5HVHDUFK�3URMHFW�RQ�'HYHORSPHQW�RI�:HEĥEDVHG�5HSRVLWRU\�DQG�6LPXODĥ����� 1RY� ĥ
����� $SU� WLRQ�6\VWHP�WR�6XSSRUW�5RERWLFV�(ĥ/HDUQLQJ� 9RW�1R� ������ JUDQW�YDOXH�50 ��������

0HPEHU�RI�5HVHDUFK�3URMHFW�RQ�� 'HYHORSPHQW�RI�:LUHOHVV�+\EULG�6PDUW�6HQVRU�1HWĥ����� 1RY� ĥ
����� $SU� ZRUN�IRU�0RQLWRULQJ�DQG�&RQWUROOLQJ�:HDWKHU�DQG�6RLO�)DFWRUV�RQ�(ĥ$JULFXOWXUH�9RW

1R� �������50 ��������

/HDGHU�RI�5HVHDUFK�3URMHFW�RQ�� %DVLF�6WXG\�RI�2SWLPL]DWLRQ�7HFKQLTXHV�RQ�VDPSOLQJĥ����� 0DU� ĥ
����� 0DU� EDVHG�0RWLRQ�3ODQQLQJ�$OJRULWKP�IRU�&ORVHG�.LQHPDWLF�&KDLQV�0DQLSXODWRU� 9RW�1R�

�)����50 �������

/HDGHU�RI�5HVHDUFK�3URMHFW�RQ�� 7KH�0RELOH�8ELTXLWRXV�3RVLWLRQLQJ�IRU�8QPRYDEOH����� $SU� ĥ
����� 0DU� 3K\VLFDO�)DFLOLW\�7UDFNLQJ� 9RW�1R� ��-���50 �������

0HPEHU�RI�5HVHDUFK�3URMHFW�RQ� 3LORW�'HSOR\PHQW�RI�(OHFWURQLF�0RQLWRULQJ�DQG����� 2FW� ĥ
����� 6HS� $XWRPDWLRQ�6\VWHP�6\VWHP�IRU�5HĥFLUFXODWLQJ�$TXDFXOWXUH�6\VWHP�8VLQJ�:LUHOHVV�(Pĥ

EHGGHG�7HFKQRORJ\� 9RW�1R� �/���� 50 ��������

����� -DQ� ĥ
����� 'HF� /HDGHU�RI�5HVHDUFK�3URMHFW�RQ�� ,QWHOOLJHQW�7UDQVSRUW�6\VWHP� 7KH�3URWRW\SH�RI�0RYĥ

DEOH�5RERW�&RQWURO�8QLW�%DVHG�RQ�%UDLQZDYH�6LJQDO�,QSXW� 9RW�1R� ��-���50 �������

1V\YUHSZ
����

0RKDPPDG�7DJKL�.KHLUDEDGL�DQG�0RKG�0XUWDGKD�0RKDPDG� ³*UHHG\�5RXWLQJ�LQ
8QGHUZDWHU�$FRXVWLF�6HQVRU�1HWZRUNV� $ 6XUYH\�´ ,QWHUQDWLRQDO�-RXUQDO�RI�'LVWULEXWHG
6HQVRU�1HWZRUNV� YRO� ����� $UWLFOH�,' ������� ���SDJHV� ����� GRL���������������������
Ī:26 LPSDFW�IDFWRU� �����ī

:DQ�0RKG�<DDNRE�:DQ�%HMXUL� 0RKG�0XUWDGKD�0RKDPDG� 0DLPXQDK�6DSUL� 0RKG
6KDIU\�0RKG�5DKLP� -XQDLG�$KVHQDOL �&KDXGU\� ´3HUIRUPDQFH�(YDOXDWLRQ�RI�6SDWLDO
&RUUHODWLRQĥEDVHG�)HDWXUH�'HWHFWLRQ�DQG�0DWFKLQJ�IRU�$XWRPDWHG�:KHHOFKDLU�1DYĥ
LJDWLRQ�6\VWHP´� ,QWHUQDWLRQDO � -RXUQDO � RI � ,QWHʃLJHQW �7UDQVSRUWDWLRQ �6\VWHPV �5HVHDUFK� DUĥ

�



WLFOH�LQ�SUHVV� SS� ��ĥ����
����

.D\KDQ�=UDU�*KDIRRU� .DPDOUXOQL]DP�$EX�%DNDU� 6KDKDUXGGLQ�6DOOHK� -DLPH�/ORUHW�
DQG�0RKG�0XUWDGKD�0RKDPDG� ´)X]]\�/RJLFĥ$VVLVWHG�*HRJUDSKLFDO�5RXWLQJ�2YHU�9Hĥ
KLFXODU �$G �+RF �1HWZRUNV´� ,QWHUQDWLRQDO � -RXUQDO � RI � ,QQRYDWLYH �&RPSXWLQJ� ,QIRUPDĦ
WLRQ�DQG�&RQWURO� 9RO� �� 1R� �Ī%ī��SS� ����ĥ����� -XO\������ ,661 ����ĥ����

:DQ�0RKG�<DDNRE�:DQ�%HMXUL� 0RKG�0XUWDGKD�0RKDPDG� 0DLPXQDK�6DSUL� 0RKG
$GO\�5RVO\� ´3HUIRUPDQFH�(YDOXDWLRQ�RI�0RELOH�8ĥ1DYLJDWLRQ�EDVHG�RQ�*36�:/$1
+\EULGL]DWLRQ´� -RXUQDO �RI �&RQYHUJHQFH �,QIRUPDWLRQ �7HFKQRORJ\� 9RO� �� 1R� ��� SS� ���ĥ
���� -XO\������ GRL���������MFLW�YRO��LVVXH�����

:DQ�0RKG�<DDNRE�:DQ�%HMXUL�0RKG�0XUWDGKD�0RKDPDG�0DLPXQDK�6DSUL�DQG�0RKG
$GO\�5RVO\� ´,QYHVWLJDWLRQ�RI�&RORU�&RQVWDQF\�IRU�8ELTXLWRXV�:LUHOHVV�/$1�&DPHUD
3RVLWLRQLQJ� $Q�,QLWLDO�2XWFRPH´� ,QWHUQDWLRQDO �-RXUQDO � RI �$GYDQFHPHQWV � ,Q �&RPSXWĦ
LQJ�7HFKQRORJ\� 9RO� �� 1R� ��SS� ���ĥ���� $SULO������ GRL���������LMDFW�YRO��LVVXH����

:DQ�0RKG�<DDNRE�:DQ�%HMXUL� 0RKG�0XUWDGKD�0RKDPDG� 0DLPXQDK�6DSUL� 0RKG
$GO\ �5RVO\� ´8ELTXLWRXV�:/$1�&DPHUD�3RVLWLRQLQJ�XVLQJ�,QYHUVH�,QWHQVLW\�&KURĥ
PDWLFLW\�6SDFHĥEDVHG�)HDWXUH�'HWHFWLRQ�DQG�0DWFKLQJ� $ 3UHOLPLQDU\�5HVXOW´� &RPĦ
SXWLQJ�5HVHDUFK�5HSRVLWRU\

����

:DQ�0RKG� <DDNRE�:DQ�%HMXUL�0RKG� 0XUWDGKD�0RKDPDG�0DLPXQDK�6DSUL� ´8ELTĥ
XLWRXV�3RVLWLRQLQJ� $ 7D[RQRP\�IRU�/RFDWLRQ�'HWHUPLQDWLRQ�RQ�0RELOH�1DYLJDWLRQ
6\VWHP´� 6LJQDO�DQG�,PDJH�3URFHVVLQJ�� $Q�,QWHUQDWLRQDO �-RXUQDO�
9RO� �� 1R� �� SS� ��ĥ��� 0DUFK������ ,661 �����ĥ����

����

0RKG�0XUWDGKD�0RKDPDG� ´$UWLFXODWHG�5RERWV�0RWLRQ�3ODQQLQJ�8VLQJ�)RUDJLQJ�$QW
6WUDWHJ\´� -RXUQDO�RI�,QIRUPDWLRQ�7HFKQRORJ\�Ħ�6SHFLDO�,VVXHV�LQ�$UWLÀFLDO�,QWHʃLJHQF �˳
9RO� ��� 1R� ��SS� ���ĥ���� 'HFHPEHU������ ,661 ����ĥ����

7YVJLLKPUNZ

/��EHQ�2WKPDQH� +��:HɱHUV� 5��5DQFKDO� 3��$QJLQ� %��%KDUJDYD� DQG�0��0��0RKDPDG�����

³$ &DVH�IRU�6RFLHWDO�'LJLWDO�6HFXULW\�&XOWXUH�´ 3URF� ��WK�,),3 ,QWHUQDWLRQDO �,QIRUPDĦ
WLRQ �6HFXULW\ � DQG �3ULYDF\ �&RQIHUHQFH � ī6(& ����Ĭ� $XFNODQG� 1HZ�=HDODQG� -XO\ ������
SS� ���ĥ���

0�7��.KHLUDEDGL� 0��0XUWDGKD� ´3UHVVXUH�5RXWLQJ�3URWRFROV�LQ�8QGHUZDWHU�$FRXVWLF
6HQVRU�QHWZRUNV� $ VXUYH\´� �WK � ,QWHUQDWLRQDO �*UDGXDWH �&RQIHUHQFH � RQ �(QJLQHHULQJ �6FLĦ
HQFH�	�+XPDQLW\� -RKRU�%DKUX� 0DOD\VLD� $SULO������ S���ĥ��

����

0��7��.KHLUDEDGL�DQG�0��0XUWDGKD� ´$Q�$QDO\WLFDO�6WXG\�RQ�5RXWLQJ�7HFKQLTXHV�IRU
8QGHUZDWHU�$FRXVWLF�6HQVRU�1HWZRUNV�Ī8:$61Vī´� ,QWHUQDWLRQDO �&RQIHUHQFH � RQ �8QĦ

�



GHUZDWHU � 6\VWHP �7HFKQRORJ\� 7KHRU\�DQG�$SSOLFDWLRQV� 6KDK �$ODP� 0DOD\VLD� 'HFHPEHU
����� S� �ĥ��

����

$GLO�0RKG�0RKG�0XUWDGKD�0RKDPDG�:DQ�=XONKDLUL� ´3HPEDQJXQDQ�.HPDKLUDQ�,Qĥ
VDQLDK�0HODOXL�$NWLYLWL�6NXED´� 1$6'(& 3HUVLGDQJDQ �3HPEDQJXQDQ �3HODMDU �3HULQJND̄
.HEDQJVDDQ � ����� ��ĥ���'LV� ����� -RKRU�%DKUX� 0DOD\VLD�

0XKDPPDG�'DQLDO�,VPDLO� 0RKG�0XUWDGKD�0RKDPDG� ´$Q�(QKDQFHPHQW�RQ�0RELOH
,3Y��� $ 5HYLHZ´� ,&,1& ,QWHUQDWLRQDO �&RQIHUHQFH �RQ�,QWHʃLJHQW �1HWZRUN�DQG
&RPSXWLQJ������ ���ĥ����1RY� ����� .XDOD�/XPSXU� 0DOD\VLD�
,6%1�����ĥ�ĥ����ĥ����ĥ�

0RKG�0XUWDGKD�0RKDPDG� $GLO�0RKG� ´'HYHORSQJ�6RIW�6NLOOV�7KURXJK�6FXED�'LYLQJ
$FWLYLWLHV´� ,865&( ,QWHUQDWLRQDO �8QLYHUVLW\ �6RFLDO �5HVSRQVLELOLW\ �&RQIHUHQFH � DQG �([KLĦ
ELWLRQ � ����� �ĥ��2FW� ����� .XDOD�/XPSXU� 0DOD\VLD�

$GLO�0RKG�0RKG�0XUWDGKD�0RKDPDG�:DQ�=XONKDLUL� ´3HPEDQJXQDQ�.HPDKLUDQ�,Qĥ
VDQLDK�0HODOXL�$NWLYLWL�6NXED´� 1$6'(& 3HUVLGDQJDQ �3HPEDQJXQDQ �3HODMDU �3HULQJND̄
.HEDQJVDDQ � ����� ��ĥ���'LV� ����� -RKRU�%DKUX� 0DOD\VLD�

����

0RKG�0XUWDGKD�0RKDPDG� 0DWWKHZ�'XQQLJDQ� ´1LFKRODV�7D\ORU� )RUDJLQJ�$QW�0Rĥ
WLRQ �3ODQQLQJ � IRU �$UWLFXODWHG �5RERWV´� 6,&(Ħ,&$6( ,QWHUQDWLRQDO � -RLQW �&RQIHUHQF˳
����� SS� ����ĥ����� ��ĥ���2FW� ����� .RUHD� %H[FR� %XVDQ� .RUHD� ,661 ��ĥ������ĥ�ĥ�
��������

0RKG�0XUWDGKD�0RKDPDG� 1LFKRODV�.��7D\ORU� 0DWWKHZ�:��'XQQLJDQ� ´$UWLFXODWHG
5RERW�0RWLRQ�3ODQQLQJ�8VLQJ�$QW�&RORQ\�2SWLPLVDWLRQ´� 7KH��UG�,QWHUQDWLRQDO�,(((
&RQIHUHQFH � RQ � ,QWHʃLJHQW � 6\VWHPV� SS� ���ĥ���� 6HSWHPEHU������ 8QLYHUVLW\�RI�:HVWĥ
PLQVWHU� 8.��,661 �ĥ����ĥ����ĥ;���

����

0RKG�0��0RKDPDG� 0DWWKHZ�:��'XQQLJDQ� 1LFKRODV�.��7D\ORU� ´$QW�&RORQ\�5RERW
0RWLRQ�3ODQQLQJ´�(852&21 ����� SS� ���ĥ���� ��ĥ���1RY�6HUELD�	�0RQWHQHJUR� %HOĥ
JUDGH� ,661 �ĥ����ĥ����ĥ;���

*OHW[LY PU )VVR

/��EHQ�2WKPDQH� +��:HɱHUV�0��0��0RKDPDG� DQG�0��:ROI�³$ 6XUYH\�RI�6HFXULW\�DQG����

3ULYDF\�LQ�&RQQHFWHG�9HKLFOHV�´�FKDSWHU�LQ�:LUHOHVV�6HQVRU�1HWZRUNV�Ī:61ī )RU�9Hĥ
KLFXODU�DQG�6SDFH�$SSOLFDWLRQV� $UFKLWHFWXUH�DQG�,PSOHPHQWDWLRQ� 'ULVV�%HQ�+DGGRX
DQG�$OD�$Oĥ)XTDKD� (G� 6SULQJHU� 1RUZHOO� 0$��LQ�3UHVV�

�



9LZLHYJO 4VUVNYHWO

0RKG�0XUWDGKD�0RKDPDG� ´0RWLRQ�3ODQQLQJ� )RUDJLQJ�$QW�3ODQQHU�IRU�$UWLFXODWHG����

5RERWV´� ����� ,6%1 ���ĥ���ĥ���ĥ���ĥ�

;LHJOPUN � <UKLYNYHK\H[LZ

6&. �����6HQLELQD�.RPSXWHU��������Ī,,ī

�������Ī,ī

6&- �����3URJUDPPLQJ�7HFKQLTXH���
6&( �����&RPSXWHU�2UJDQL]DWLRQ�DQG�$UFKLWHFWXUH�

�������Ī,,ī

6&- �����3URJUDPPLQJ�7HFKQLTXH���
�������Ī,ī

6&( �����&RPSXWHU�2UJDQLVDWLRQ�DQG�$UFKLWHFWXUH�
6&5 �����&RPSXWHU�2UJDQL]DWLRQ�DQG�$VVHPEO\�/DQJXDJH�

�������Ī,,ī

6&- �����$SSOLFDWLRQ�'HYHORSPHQW�
�������Ī,ī

6&- �����3URJUDPPLQJ�7HFKQLTXH���
�������Ī,,ī

6&- �����$SSOLFDWLRQ�'HYHORSPHQW�
�������Ī,ī

6&5 �����&RPSXWHU�2UJDQL]DWLRQ�DQG�$UFKLWHFWXUH�
�������Ī,,ī

6&- �����$SSOLFDWLRQ�'HYHORSPHQW�
�������Ī,ī

6&5 �����&RPSXWHU�2UJDQL]DWLRQ�DQG�$UFKLWHFWXUH�

;LHJOPUN � 7VZ[NYHK\H[LZ

0&& �����$GYDQFHV�&RPSXWHU�6\VWHP�	�$UFKLWHFWXUH��������Ī,,ī

0&6 �����&RPSXWHU�$UFKLWHFWXUH��������Ī,ī

0&& �����$GYDQFHV�&RPSXWHU�6\VWHP�	�$UFKLWHFWXUH��������Ī,,ī

0&& �����$GYDQFHV�&RPSXWHU�6\VWHP�	�$UFKLWHFWXUH��������Ī,ī

0&& �����$GYDQFHV�&RPSXWHU�6\VWHP�	�$UFKLWHFWXUH��������Ī,ī

<UKLYNYHK\H[L -PUHS @LHY 7YVQLJ[ :\WLY]PZPVU �JVTWSL[LK ���
����

�



�� 0DOHN�1DMLE�$EGXONDUHP�2PDU� &RQWURʃLQJ�(OHFWULFDO�+RPH�'HYLFHV�8VLQJ�0RELO˳
3KRQ˳

�� +HQGUD� 6LJQ �/DQJXDJH �5HFRJQLWLRQ �8VLQJ �.LQHFW � IRU �&RPPXQLFDWLRQ � LQ �+RVSLWDO
(QYLURQPHQ̄

�� $EGLKDNLP�,VPDLO�*HGL� 6PDUW�3DUNLQJ�0DQDJHPHQW�6\VWHP�8VLQJ�5),'

�� 0XKDPPDG�1D]LUXO�$]LP�ELQ�+DML�5RVOLP� %DVLF � 6LJQ �/DQJXDJH �7UDQVODWH � LQWR
,PDJH �8VLQJ �.LQHF̄

�� 1LWKL�6XUDFKPDQ�$QGURLG�$SSOLFDWLRQ� 0RELOH �%RRN�/RDQLQJ����

�� :DQ�0RKG�1DVUL�:DQ�0XKDPDG�6DLGLQ� 3HQDQGD�0D\D�8QWXN�7XMXDQ�3HĦ
QJDMDUDQ � GDQ �3HPEHODMDUDQ�����

�� 0RKG�+D¿]�0RKG�$PEDU� 5RERW �3HQ\HOHVDLDQ �0D]H�

�� +HOPL�%LQ�+DVVDQ�%DVUL� 6LVWHP�.DZDODQ�5RERW�0XGDK�$OLK�6HFDUD�,QIĦ
UDPHUDK�0HODOXL�3DSDUDQ�.DPHUD�5DNDPDQ�/DQJVXQJ�

�� 0XKDPDG�1XUXO�+D¿]�%LQ�5D]DOL� 6LVWHP �3HQGDɸDUDQ �3XVDW �.HVLKDWDQ �0DKDVLVZD
0HQʁXQDNDQ �5),'�

��� $PLU�+D]LT�%LQ�/RK�%RMHQJ� 5RERW �3HPHWD�
����

��� 1RULDQD�%LQWL�6DLG� 6LVWHP�3HQHPSDKDQ�$VUDPD�.ROHM���870�

��� +DLUXQQQD]UL�%LQ�+DURQ� 6LVWHP �3HPDQWDXDQ �.HODMXDQ �%DV �0HQJ �JXQDNDQ �*OREDOĦ
3RVLWLRQLQJ �6\VWHP �GDQ �0DNOXPDQ �%HUDVDVNDQ �6LVWHP �3HVDQDQ �5LQJNDV�

��� -DUURG�7HDK�.HDQ�:HL� 6LVWHP�3HQHEXVDQ�0DWD�*DQMDUDQ�-XVFR �0HODOXL �606�

��� /LP�:HL�3LQ� 6LVWHP�3HUEDQGLQJDQ�+DUJD�3URGXN�.RPSXWHU�6HFDUD�$WDV�7DOLDQ�

��� 0RKG�$V\UDI�%��0RKG�$UVKDG� 6LVWHP�3HQJXUXVDQ�6WRU�6HQMDWD�0DUNDV�3$/$3(6
870�

��� 0RKG�)DLUXV�%LQ�5DPODQ� 6LVWHP �3HQHPSDKDQ �.HQGHUDDQ �870 GDQ �0DNOXPDQĦ
%HUDVDVNDQ �6LVWHP �3HVDQDQ �5LQJNDV�

��� 0RKG�+DGID]]DUL�%LQ�$KPDG� 6LVWHP �.HKDGLUDQ �%HUDVDVNDQ �5),' )DNXOWL�6DLQV
.RPSXWHU � GDQ �6LVWHP �0DNOXPDW � �

��� 1RU �$]OLQGD �.DVPD�$]L]DQ �%LQWL �.DPDO �$ 1DVLU� 6LVWHP �3HPDQWDXDQ �.HOXDU
0DVXNĦ�3HODMDU�0HQʁXQDNDQ�5),' GDQ �606 GL�.ROHM���

��� 1RUD]ZDQ�%LQ�1RUGLQ� 6LVWHP �3HQHPSDKDQ �5XDQJ �%HVWDUL�

��� 1XUVXKDQD�%LQWL�-RKDU� 6LVWHP �3HUPRKRQDQ �3HUDODWDQ � GDQ �$ODWXOLV�
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��� 2QJ�.RN�:HL� 6LVWHP �7HPSDKDQ �7HPXMDQML �3HQV\DUDK �%HULQWHJUDVL �'HQJDQ �6LVWHPĦ
.HGDWDQJDQ �3HQV\DUDK�

��� 5D]LPDQ�%LQ�=DNDULD� 6LVWHP�,QYHQWRUL �%OD]HU �GDQ �9HVW �0HQʁXQDNDQ �5),'�

��� 6LWL�1RRUVDNLOD�%LQWL�=DNDULD� 6LVWHP �3HQJXUXVDQ �.RQYRNHV\HQ �870$WDV�7DOLDQ�

��� 7DQ7]H �;LQ� 6LVWHP �3HUEDQGLQJDQ �+DUJD �3URGXN �7HOHIRQ �0XGDK �$OLK �6HFDUD �$WDV
7DOLDQ�

��� 0RKG�=DKLU�ELQ�$GQDQ� 3HUPDLQDQ�7HND�6LODQJNDWD�0XGDK�$OLK�

��� :DQ�0RKG�<DNRE�%LQ�:DQ�%HMXUL� 3HUPDLQDQ �6XVXQ �+XUXI �'HQJDQ �0HQʁXQDNDQĦ
7HOHIRQ �%LPELW �6HFDUD �5DPDL �3HPDLQ �'HQJDQ �0HQʁXQDNDQ �7HNQRORJL �%OXHWRRWK�

����

��� 1XUXO�$V\LNLQ�6XWDQ�6KDKULO� 6LVWHP �3HPEHULWDKXDQ �/RNDVL �3XVDWĦSXVDW �.HFHPDVDQĦ
<DQJ �7HUGHNDW �'HQJDQ �0HQʁXQDNDQ �3'$%HUDVDVNDQ �:HE�

��� 0XKDPPDG�)DULV�%LQ�0RKG�=DLQ� 6LVWHP �7HPSDKDQ �%HUVHSDGX �5XPDK �7DPX �8�
6HFDUD �$WDV �7DOLDQ �GDQ �606�

7VZ[ .YHK\H[L 9LZLHYJO :[\KLU[ :\WLY]PZPVU �7\YZ\PUN�

�� 0RKDPPDGĥ7DJKL�.KHLUDEDGL�ĥ3K'��8QGHUZDWHU�$FRXVWLFV�6HQVRU�1HWZRUN�3URĥ
WRFRO�

�� 0G� )DGLO�0G� (VD�ĥ06F�E\�5HVHDUFK� 2SWLPDO�3DWK�3ODQQLQJ�IRU�5RERWLF�0Dĥ
QLSXODWRU�

�� 0XKDPPDG�'DQLDO�ĥ06F�E\�5HVHDUFKĥ� )DXOWĥ7ROHUDQW�0RELOH�,3Y��+DQGRYHU
6FKĥ
HPH�IRU�5HDO�7LPH�&RPPXQLFDWLRQ�

�� :DQ�0RKG�<DNRE�ELQ�:DQ�%HMXUL�ĥ06F�E\�5HVHDUFK� ,QWHJUDWLRQ�RI�0XOWLĥVHQVRU
IRU
0RGHUQ�&DGDVWUDO�&RQWURO�3RLQW�

0UK\Z[YPHS ;YHPUPUN :\WLY]PZPVU

3HWHU�.X�6RR�/LQ� %LQDULHV�*URXS�/LPLWHG ���� %HDFK�5RDG� ��Ħ���6KDZ�7RZHU� ����������� ���'HF
ĥ����� ��0D\ 6LQJDSRUH�

<DS�<HH�.HH� 3KLOLSV�(OHFWURQLFV�Ī6ī 3WH�/WG ���$/RURQJ���7RD�3D\RK�%XLOGLQJ�73��/HYHO
�� �������7RD�3D\RK�

$QXDU�%LQ�6XODLPDQ� 0DMOLV�3HUEDQGDUDQ�-RKRU�%DKUX�7HQJDK &HQWUDO�-RKRU�%DKUX����� ��0D\
ĥ���-XO\ 7RZQ �&RXQFLO�
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0RKG�+LVKDPXGGLQ�%LQ�$EGXO�5DKPDQ�0DMOLV�3HUEDQGDUDQ�-RKRU�%DKUX�7HQJDK &HQĦ
WUDO�-RKRU�%DKUX�7RZQ�&RXQFLO�

0RKG�$UL]DQ �%LQ �$EGXOODK� 0DMOLV �3HUEDQGDUDQ�-RKRU �%DKUX �7HQJDK &HQWUDO � -RKRU
%DKUX �7RZQ �&RXQFLO�

'DQDNRUQ�1LQFDUHDQ�$�/ (K�3KRQ� 0DMOLV�3HUEDQGDUDQ�-RKRU�%DKUX�7HQJDK &HQWUDO
-RKRU�%DKUX�7RZQ�&RXQFLO�

(KTPUPZ[YH[PVU

5HVLGHQW�&ROOHJH�3ULQFLSDO�&ROOHJH�RI�3HUGDQD����� ���1RY�
ĥ�FXUUHQW

870 3DUW�7LPH�6WXG\�&RĥRUGLQDWRU����� ��2FW�ĥ
FXUUHQW

5HVLGHQW�&ROOHJH�&ROOHJH�RI�7XQ�*KDIDU�%DED����� ��6HSW�
ĥ � ���� � ��
$XJ� $FWLQJ�5HVLGHQW�&ROOHJH�&ROOHJH�RI����	���
����� ��6HSW�
ĥ����$XJ�

7YVMLZZPVUHS 4LTILYZOPW

0HPEHU�RI�6RFLHW\�RI�'LJLWDO�,QIRUPDWLRQ�DQG�:LUHOHVV�&RPPXQLFDWLRQ� 0HPEHU�QR������ĥ�����

�����

0HPEHU�RI�,(((��0HPEHU�QR� ������������� � ĥ � FXUĥ
UHQW

(QWU\�/HYHO�6FLHQWL¿F�'LYHU� ,QWHUQDWLRQDO�7HFKQLFDO�'LYLQJ�$JHQF\�,7'$ (XURSH�����ĥ�����

ĥPHPEHU�QR� �������

*LY[PÄJH[PVU

(&ĥ&RXQFLO�1HWZRUN�6HFXULW\�$GPLQLVWUDWRU�Ī(16$ī����

4LTILY VM =HYPV\Z <UP]LYZP[`»Z *VTTP[[LL

,QWHUQDO�$XGLW�(YDOXDWRU�RI�%LRPHGLFDO�DQG�+HDOWK�6FLHQFH�)DFXOW\������� ��
2FW� ĥ���1RY�

&RPPLWWHH�RI�)DFXOW\�RI�&RPSXWHU�6FLHQFH�DQG�,QIRUPDWLRQ�6\VWHP�6WXGHQW�'HYHORSĥ����� � � -DQ�
ĥ � ����� ��
'HF�

PHQW�3URJUDP�

;YHPUPUN

,QIRV\V�)RXQGDWLRQ�3URJUDP� ,QIRV\V�0\VRUH�&DPSXV� ,QGLD� ������ ���)HE�
ĥ����-XQH
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'R�6RQ�6FKRRO�2Q�$GYDQFHG�&RPSXWLQJ�DQG�*ULG�7HFKQRORJLHV�IRU�5HVHDUFK� ,R,7����� �ĥ��
1RY� 9DVW� +DQRL� 9LHWQDP�

>VYRZOVW

6PDUWHQ�8S�3URJUDPPH�IRU�5HVROXWLRQ�RI�&ROOHJH�3ULQFLSDO�:RUNVKRS� 7KH�=RQ�5Hĥ����� ��
2FW� JHQF\�+RWHO�E\�7KH�6HD� -RKRU�%DKUX�

:RUNVKRS�2Q�3UHSDUDWLRQ�RI�WKH�1HZ�3RVWJUDGXDWH�3URJUDPPH�IRU�)6.60��+ROLGD\����� ��ĥ��
'HF� 9LOOD� &KHUDWLQJ� 3DKDQJ�

:RUNVKRS�2Q�6WUHQJWKHQLQJ�WKH�0DVWHU�RI�6FLHQFH�ĥ&RPSXWHU�6FLHQFH�3URJUDPPH������ ��'HF�

%ORFN�'��� )DNXOWL�6DLQV�.RPSXWHU�GDQ�6LVWHP�0DNOXPDW� 870 6NXGDL�

*V\YZLZ

&RXUVH�RQ�6XSHUYLVLRQ�DQG�(YDOXDWLRQ�3RVWJUDGXDWH�6WXGLHV�Ī6HULHV���ī� 870 7UDLQLQJ����� ��6HSW�

&HQWUH� 870 6NXGDL�

&RXUVH�RQ�&RPSHWHQF\�/HYHO�(YDOXDWLRQ��VW�3KDVH������ $OXPQL�+RXVH� 870 6NXGDL����� -XQH

&RXUVH�RQ�$FDGHPLF�$XGLW� +RWHO�6HUL�0DOD\VLD� 0HUVLQJ�-RKRU������ ��Ħ���
$SU�

%DVLF�&RXUVH�RQ�(ĥ/HDUQLQJ� &HQWUH�RI�7HDFKLQJ�	�/HDUQLQJ�Ī&7/ī��870 6NXGDL������ ���Ħ���
-DQ� ,QGXFWLRQ�&RXUVH�Ī$GPLQLVWUDWLRQ�DQG�3URIHVVLRQDO�*URXSī� %ORFN�3��� )DFXOW\�RI�(OHFĥ
����� ��
1RY�Ħ � ��
'HF�

WULFDO�(QJLQHHULQJ� 870 6NXGDL�

(Y[PJSLZ� 7YVJLLKPUN 7HWLY� HUK )VVR 9L]PL^LY

,((( 7UDQVDFWLRQV�RQ�(GXFDWLRQ� µ$QDO\VLQJ � FRQYHUJHQFH � LQ � HĦOHDUQLQJ � UHVRXUFH �ÀOWHULQJ����� $SU

EDVHG�RQ�$&2 WHFKQLTXHV� D�FDVH�VWXG\�ZLWK�WHOHFRPPXQLFDWLRQ�HQJLQHHULQJ�VWXGHQWVµ �

.ROHM�8QLYHUVLWL�7HNQRORJL�7XQ�+XVVHLQ�2QQ�3XEOLVKHU� 3,& ��)�������� 'HF

4VKLYH[VY HUK *OHPYWLYZVU

0RGHUDWRU�IRU�7HFKQLFDO�6HVVLRQ�RI�WKH�1DWLRQDO�6WXGHQW�'HYHORSPHQW�&RQIHUHQFH������ ��ĥ��
1RY� 'HZDQ�6XOWDQ�,VNDQGDU� 8QLYHUVLWL�7HNQRORJL�0DOD\VLD�

&KDLUSHUVRQ�RI�µ6HFXULW\�	�1HWZRUN¶�LQ�WKH��WK�3RVWJUDGXDWH�$QQXDO�5HVHDUFK�6HPLQDU����� ��
-XQ�ĥ��-XO� �����Ī3$56¶��ī� )DNXOWL�6DLQV�.RPSXWHU�GDQ�6LVWHP�0DNOXPDW� 870 6NXGDL�

&KDLUSHUVRQ�RI�µ6HFXULW\�	�1HWZRUN¶� 3RVWJUDGXDWH�$QQXDO�5HVHDUFK�6HPLQDU���������� -XO\��ĥ
� Ī3$56 ��ī�)DNXOWL�6DLQV�.RPSXWHU�GDQ�6LVWHP�0DNOXPDW� 870 6NXGDL�

3DQHO�IRU�µ5HVHDUFK�0HWKRGRORJ\�:RUNVKRS¶�ĪURXQG�7DEOH�'LVFXVVLRQī� )DNXOWL�6DLQV����� -XO\��ĥ
�

�



.RPSXWHU�GDQ�6LVWHP�0DNOXPDW� 870 6NXGDL�

*VTT\UP[` :LY]PJLZ

3URJUDP�$GYLVRU�IRU�870 ,3*&( Ī,QGXVWU\�3DVLU�*XGDQJ�&RPPXQLW\�(QJDJHPHQWī������ 0DUFK
�ĥ�� .DPSXQJ�6HSDNDW� 0DVDL� 3DVLU�*XGDQJ� -RKRU�

3URJUDP�$GYLVRU�IRU�75$16 �0$/$<6,$��.D\XKDQ�.LEDU�-DOXU�*HPLODQJ�´�6D\DQJL����� $XJXVW
��ĥ�� -DQWXQJ�$QGD´� 0DOD\VLD�3HQLQVXODU�

6[OLY (J[P]P[PLZ

3DSHU�5HYLHZHU�RI�3RVWJUDGXDWH�$QQXDO�5HVHDUFK�6HPLQDU������3$56 ��� )DNXOWL�6DLQV����� ��ĥ��
$SU� .RPSXWHU�GDQ�6LVWHP�0DNOXPDW� 870 6NXGDL�

(VFRUWLQJ�2ɷFHU�RI�%HUNHODK�%DVLF�2XWGRRU�([SHGLWLRQ� 6WXGHQW�&RPPLWWHH�RI�&ROĥ����� ��ĥ��
-XO� OHJH�7XQ�*KDIDU�%DED� +XWDQ�/LSXU�%HUNHODK� 3DKDQJ�

��WK�*HQHUDO�(OHFWLRQ�2EVHUYHU�� -RKRU�%DKUX������ ��
)HE�ĥ���0DU�

5HVLGHQW�)HOORZ�&RQYHQWLRQ� )HOORZ�'HYHORSPHQW�,QVWLWXWLRQ�RI�6WXGHQW�$ɱDLUV�2Iĥ����� � ĥ � �
-DQ� ¿FH� *ROGHQ�6WUDLWV�9LOODV�%HDFK�5HVRUW� 3RUW�'LVFNVRQ�

3DUWLFLSDQWV�RI�7DONV�RQ�³7KH�0DOD\VLDQ�4XDOL¿FDWLRQV�$JHQF\�$FW������Ħ�.H\�)HDWXUHV����� ��
6HSW� DQG�,PSOLFDWLRQ�WR�+LJKHU�(GXFDWLRQ�LQ�0DOD\VLD�´
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9LMLYLLZ

'U� 0DWWKHZ�:��'XQQLJDQ 3URI� 'U� 1LFKRODV�.HQHOP�7D\ORU
6HQLRU�/HFWXUHU +HDG�RI�&RPSXWHU�6FLHQFH

6FKRRO�RI�(36 ĥ�((&( 'HSDUWPHQW�RI�&RPSXWHU�6FLHQFH
(DUO�0RXQWEDWWHQ�%XLOGLQJ 6FKRRO�RI�0DWKHPDWLFDO�DQG�&RPSXWHU�6FLHQFHV
+HULRWĥ:DWW�8QLYHUVLW\ +HULRWĥ:DWW�8QLYHUVLW\

(GLQEXUJK 5LFFDUWRQ� (GLQEXUJK
(+����$6��8. (+����$6��6FRWODQG
7HOHSKRQH� ���� 8QLWHG�.LQJGRP

(PDLO� 0�:�'XQQLJDQ#KZ�DF�XN (ĥPDLO� 1�.�7D\ORU#KZ�DF�XN
6HFUHWDULHV� ����Ī�ī������������ 7HOHSKRQH� ����Ī�ī������������

)D[� ����Ī�ī������������ )D[� ����Ī�ī������������
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