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&KDLU��=RUDQ�6NRþLU��8QLYHUVLW\�RI�=DJUHE��&URDWLD�

8QLI\LQJ� 7HOHFRPPXQLFDWLRQ� $UFKLWHFWXUHV� IRU� 1H[W�
*HQHUDWLRQ�1HWZRUNV�
1��/DJKD��/��0DNQDYLFLXV��6��=QDW\��(167�EUHWDJQH��)UDQFH�
�
6XSSRUWLQJ�0XOWLFDVW�ZLWK�0XOWLFDVW�$70�6ZLWFKHV� LQ�$70�
81,����������
5XD\�6KLXQJ� &KDQJ�� 0LQJ�+XDQJ� *XR�� 1DWLRQDO� 'RQJ� +ZD�
8QLYHUVLW\��7DLZDQ�
�
7KH� 1HWZRUN� $VSHFWV� RI� *OREDO� ,QIRUPDWLRQ� ,QIUDVWUXFWXUH�
,PSOHPHQWDWLRQ�LQ�&URDWLD�
0LURVODY�%LMHOH��&URDWLDQ�7HOHFRP��&URDWLD�
�
6KDUHG�$FFHVV�3RLQW�6\VWHP�IRU�*01�&/�
.D]X\RVKL�+D\DVH�� 7DNDDNL�0XUDL�� -XQLFKL�0XUD\DPD�� .RXLFKL�
6XWR��177�,QIRUPDWLRQ�6KDULQJ�3ODWIRUP�/DERUDWRULHV��-DSDQ�
�
9HULILFDWLRQ�RI�D�7UDQVSRUW�1HWZRUN�'DWDEDVH�0RGHO�
,YDQ�0DWDVLü��=RUDQ�6NRþLU��8QLYHUVLW\�RI�=DJUHE��&URDWLD�
�

$W�WKH�)URQW�(QG�LQ�0LJUDWLQJ�WR�*LJDELW�(WKHUQHW�
6WDQLVODY�0LODQRYLF��6HUFR�*URXS��,WDO\�

�
�
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&KDLU��*RWWIULHG�:��5��/XGHUHU��$UL]RQD�6WDWH�8QLYHUVLW\��86$�

$�1RYHO�$UFKLWHFWXUH�IRU�'\QDPLF�/HDVW�&RVW�5RXWLQJ�
3HHU�+DVVHOPH\HU��'DUPVWDGW�8QLYHUVLW\�RI�7HFKQRORJ\��*HUPDQ\�
�
$Q� ,PSOHPHQWDWLRQ� RI� D� 5HOLDEOH� 'HOLYHU\� RI� )LOHV� RYHU�
+HWHURJHQHRXV�1HWZRUN��0%21(��
,UGDZDWL� $E� 5DKPDQ�� 0LPRV� %HUKDG�� 0DOD\VLD�� .DQJ� &KHH�
&KLDQJ��8QLYHUVLW\�6FLHQFH�RI�0DOD\VLD��0DOD\VLD���
�
/06�6$�� $� 1HZ� 0RGHO� RI� /LJKWZHLJKW� 5HOLDEOH� 0XOWLFDVW�
6HUYLFHV�
;X� :DQJ�� 6KXMLQJ� =KDQJ�� 4LJDQJ� =KRX�� +X� /LX�� 7RQJML�
8QLYHUVLW\��&KLQD�
�
$YDLODELOLW\� (YDOXDWLRQ� IRU� 5HGXQGDQW� /RDG�VKDULQJ�
&RPPXQLFDWLRQ� 6\VWHPV� ZLWK� 3ODQQHG� 2XWDJH� XQGHU�
'LIIHUHQW�8SJUDGH�6FKHPHV�
<RQJKXDQ�&DR��+DLURQJ�6XQ��.LVKRU�6��7ULYHGL��'XNH�8QLYHUVLW\��
86$��-DPHV�-��+DQ��0RWRUROD��86$�
�
$YDLODELOLW\�$QDO\VLV�RI�%L�GLUHFWLRQDO�6HOI�KHDOLQJ�5LQJ�
,YDQ�5DGRã��+37�0RVWDU��%RVQLD�DQG�+HU]HJRYLQD�
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&KDLU��7DWMDQD�.DSXV��8QLYHUVLW\�RI�0DULERU��6ORYHQLD�

6SHFLILFDWLRQ�RI�0RELOH�6\VWHP�$PELHQWV�8VLQJ�WKH�7HPSRUDO�
/RJLF�RI�$FWLRQV�
7DWMDQD�.DSXV��8QLYHUVLW\�RI�0DULERU��6ORYHQLD�
�
%XLOGLQJ� 'RPDLQ�VSHFLILF� 0RELOH�$JHQW� 3ODWIRUPV� IURP�
5HXVDEOH�6RIWZDUH�&RPSRQHQWV�
3DEOR� -RUJH� 0DUTXHV�� /XLV� 0RXUD� 6LOYD�� -RmR� *DEULHO� 6LOYD��
8QLYHUVLW\�RI�&RLPEUD��3RUWXJDO�

�
&RPSRQHQW�)UDPHZRUN�6XSSRUW�IRU�'HYHORSLQJ�'HYLFH�'ULYHUV�
6DP� 0LFKLHOV�� 3HWHU� .HQHQV�� )UDQN� 0DWWKLMV�� 'LUN� :DOUDYHQV��
<RODQGH� %HUEHUV�� 3LHUUH� 9HUEDHWHQ�� 8QLYHUVLW\� RI� /HXYHQ��
%HOJLXP�
�
&RGH� *HQHUDWLRQ� IRU� &RPSRQHQW� EDVHG� 7HOHFRPPXQLFDWLRQ�
6HUYLFH�'HYHORSPHQW�
0DUF� %RUQ�� *0'� )RNXV�� *HUPDQ\�� 2ODI� .DWK�� +XPEROGW�
8QLYHUVLW\�LQ�%HUOLQ��*HUPDQ\�
�

'HVLJQ�� ,PSOHPHQWDWLRQ� DQG� 3HUIRUPDQFH� (YDOXDWLRQ� RI� D�
4R6�$ZDUH�0LGGOHZDUH�IRU�03(*���$SSOLFDWLRQV�
5DMLY� &KDNUDYRUW\�� 'HHSDN� -DLVZDO�� 5DMHVK� %DEX�� 6LOLFRQ�
$XWRPDWLRQ�6\VWHPV��,QGLD�
�
7KH�(IILFLHQW�6\PEROLF�7RROV�3DFNDJH�
5REHUW�0HROLü�� 7DWMDQD� .DSXV�� =PDJR� %UH]RþQLN�� 8QLYHUVLW\� RI�
0DULERU��6ORYHQLD�
�
'LVWULEXWHG� &RGH� $VVLJQPHQW� LQ� 0XOWLKRS� 5DGLR� 1HWZRUNV��
2EMHFW�2ULHQWHG�6RIWZDUH�6LPXODWLRQV�
5REHUWR�%DWWLWL�� $ODQ�$�� %HUWRVVL��0DXUR�%UXQDWR��8QLYHUVLW\� RI�
7UHQWR��,WDO\�

�
�
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&KDLU��6HUJLR�%HQHGHWWR��3RO\WHFKQLF�RI�7XULQ��,WDO\�

2Q�WKH�5HPRYDO�RI�(UURU�)ORRU�3KHQRPHQRQ�LQ�7XUER�&RGHV�
.ULVKQD� .XPDU� *�� .��� .�� 5�� 5DPDNULVKQDQ�� ,QGLDQ� ,QVWLWXWH� RI�
6FLHQFH��,QGLD��$GLJD�%��6���0RWRUROD��,QGLD�
�

&DSDFLW\�,PSURYHPHQW�RI�6WDQGDUG�&'�6\VWHP�XVLQJ�0HUJLQJ�
%LWV�
2OLYLD� 1HPHWKRYD�� 6LHPHQV�� 6ORYDNLD�� 3HWHU� )DUNDV�� 6ORYDN�
8QLYHUVLW\�RI�7HFKQRORJ\��6ORYDNLD�
�
$�5REXVW��*HQHUDO�6FRSH��,PDJH�:DWHUPDUNLQJ�$OJRULWKP�
%UXQR�&DUSHQWLHUL��8QLYHUVLW\�RI�6DOHUQR��,WDO\�
�
3RO\QRPLDO� 0RGHOLQJ� LQ� 'LDJQRVWLF� DQG� 3HUFHSWXDO�
$GMXVWPHQW�6\VWHP�'HVLJQ�
=GHQND� %DELü�� 6YMHWODQD� .DODED�� 8QLYHUVLW\� RI� %DQMD� /XND�� %RVQLD�
DQG�+HU]HJRYLQD��'DQLOR�3��0DQGLF��8QLYHUVLW\�RI�(DVW�$QJOLD��8.��
)HULG�6RIWLü��8QLYHUVLW\�RI�%DQMD�/XND��%RVQLD�DQG�+HU]HJRYLQD�
�
6ORYHQLDQ�:HDWKHU�)RUHFDVW�6SHHFK�'DWDEDVH�
-DQH]�äLEHUW��)UDQFH�0LKHOLþ��8QLYHUVLW\�RI�/MXEOMDQD��6ORYHQLD�

�

�
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&KDLU��-XOLMH�2åHJRYLü��8QLYHUVLW\�RI�6SOLW��&URDWLD�

,3�$GGUHVV�/RRNXS�8VLQJ�+DUGZDUH�3LSHOLQLQJ�
3L�&KXQJ�:DQJ��1DWLRQDO�&KLDR�7XQJ�8QLYHUVLW\��7DLZDQ��&KLD�
7DL� &KDQ�� &KXQJKZD� 7HOHFRP�� 7DLZDQ�� <DZ�&KXQJ� &KHQ��
1DWLRQDO�&KLDR�7XQJ�8QLYHUVLW\��7DLZDQ�
�
$�*HQHULF�&RQJHVWLRQ�&RQWURO�$UFKLWHFWXUH�IRU�)XWXUH�,QWHUQHW�
;LFKHQJ�/LX��8QLYHUVLW\�RI�&DPEULGJH��8.�
�
'LIIHUHQW�6ROXWLRQV�WR�WKH�5693�3URWRFRO�6FDODELOLW\�3UREOHP�
)UDQFR�7RPPDVL��6LPRQH�0ROHQGLQL��8QLYHUVLW\�RI�/HFFH��,WDO\�
�
$QDO\VLV�RI�7&3�//&�3URWRFROV�%DVHG�RQ�*356�6\VWHP�
/X\LQJ� =KRX�� 3DW� 6�� <�� &KDQ�� 5�� 5DGKDNULVKQD� 3LOODL�� .HQW� 5LGJH�
'LJLWDO�/DEV��6LQJDSRUH�

�
:7)&�EDVHG�,QWHJUDWLRQ�RI�9RLFH�DQG�'DWD�7UDIILF�
-XOLMH�2åHJRYLü��8QLYHUVLW\� RI�6SOLW��&URDWLD�� ,YDQD�3H]HOM��&$51HW��
&URDWLD��/DGD�6DUWRUL��8QLYHUVLW\�RI�6SOLW��&URDWLD�
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&KDLU��0DULMD�9UGROMDN��8QLYHUVLW\�RI�6SOLW��&URDWLD�

$Q� (IILFLHQW� 5DWH� &RQWURO� IRU� 3RLQW�WR�0XOWLSRLQW� $%5�
6HUYLFH�LQ�$70�1HWZRUNV�
&KLD�7DL� &KDQ�� &KXQJKZD� 7HOHFRP�� 7DLZDQ�� &KXQ�/LDQJ� /HH��
1DWLRQDO�&KLDR�7XQJ�8QLYHUVLW\��7DLZDQ��6KXR�&KHQJ�+X��0LQJ�
6KLQ�,QVWLWXWH�RI�7HFKQRORJ\��7DLZDQ��<DZ�&KXQJ�&KHQ��1DWLRQDO�
&KLDR�7XQJ�8QLYHUVLW\��7DLZDQ�
�
$Q�([DPSOH�RI�7UDIILF�$FFRPPRGDWLQJ�$SSOLFDWLRQ�
0��3RGHVWj��)LQVLHO��,WDO\��6LOYLD�*LRUGDQR��(3)/�6ZLW]HUODQG��3��
&UHPRQHVH��)LQVLHO��,WDO\�
�
'HVLJQ� DQG� ,PSOHPHQWDWLRQ� RI� D� :HE�%DVHG� 6XUYHLOODQFH�
6\VWHP�XVLQJ�,QWHUQHW�0XOWLFDVW�&RPPXQLFDWLRQV�
-DQ�0LQJ� +R�� 5D\�,� &KDQJ�� ,QVWLWXWH� RI� ,QIRUPDWLRQ� 6FLHQFH��
7DLZDQ�� -LH�<RQJ� -XDQJ�� &KLD�+XL� :DQJ�� 1DWLRQDO� 7DLZDQ�
8QLYHUVLW\��7DLZDQ�
�
3DUWLDO� %XIIHU� 6KDULQJ� 6FKHPH�� $OORZDEOH� 0D[LPXP� /RDG�
&DOFXODWLRQ�
0LOXWLQ�.DSRY��0DULMD�9UGROMDN��8QLYHUVLW\�RI�6SOLW��&URDWLD�

�
�
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&KDLU��9HVQD�5RMH��8QLYHUVLW\�RI�6SOLW��&URDWLD�

(QKDQFHG� 3URFHGXUH� IRU� 'RXEOH� 'LIIUDFWLRQ� /RVVHV�
$VVHVVPHQW�
,YDQ�0DULQRYLü��,JRU�=DQFKL��=RUDQ�%ODåHYLü��8QLYHUVLW\�RI�6SOLW��
&URDWLD�
�
7LPH� 'RPDLQ� 0RGHOLQJ� RI� &RXSOHG� :LUHV� E\� WKH� )LQLWH�
(OHPHQW�,QWHJUDO�(TXDWLRQ�0HWKRG�
'UDJDQ�3ROMDN��9HVQD�5RMH��1LNãD�.RYDþ��8QLYHUVLW\�RI�6SOLW��&URDWLD�
�
&RQWURO� RI� +XPDQ� ([SRVXUH� WR� (OHFWURPDJQHWLF� )LHOGV� RI�
7HUPLQDO�&RPPXQLFDWLRQ�(TXLSPHQW�
'LQD�âLPXQLü��$UPLQ�3DYLü��8QLYHUVLW\�RI�=DJUHE��&URDWLD�

�
�
�
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&KDLU��$QGU]HM�-DMV]F]\N��8QLY��RI�0LQLQJ�DQG�0HWDOOXUJ\��3RODQG�

'DWD� /LQN� &RQWURO� 6FKHPH� EDVHG� RQ� $54� 5HWUDQVPLVVLRQ�
6FKHPH�IRU�:LUHOHVV�$70�7UDQVPLVVLRQ�
äHOMNR� ,OLü�� $OHQ� %DåDQW�� 9LNWRU� 0DWLü�� 8QLYHUVLW\� RI� =DJUHE��
&URDWLD�
�
$�7RRONLW�IRU�0DQDJLQJ�0XOWL�SURWRFRO�,QWHUFRQQHFWLRQV�
5��6WDWH��(��1DWDI��2��)HVWRU��,15,$��)UDQFH�
�
7KH� 5RXWH� $GGUHVV� &RQWURO� IRU� WKH� %�,6'1� DQG� 3671�
,QWHUZRUNLQJ�LQ�$70�6ZLWFKLQJ�6\VWHP�
+\XQ6RRQ� 6KLQ�� (OHFWURQLFV� DQG� 7HOHFRPPXQLFDWLRQV� 5HVHDUFK�
,QVWLWXWH��.RUHD�
�
7KH� 'HVLJQ� RI� ,QWHUZRUNLQJ� )XQFWLRQDO� %ORFN� DW� WKH� )UDPH�
5HOD\�$FFHVV�8QLW�RI�032$�5RXWHU�
0L�5\RQJ� 3DUN�� &KDQJ� 0LQ� 3DUN�� -RQJ� +\XS� /HH�� (OHFWURQLFV�
DQG�7HOHFRPPXQLFDWLRQV�5HVHDUFK�,QVWLWXWH��.RUHD�
�
$� 0XOWLFDVW� 3URWRFRO� LQ� 0RELOH� 1HWZRUN� ZLWK� $GYDQFH�
5HVRXUFH�5HVHUYDWLRQ�
$EGHUUDKLP� %HQVOLPDQH�� %HOIRUW�0RQWEHOLDUG� 8QLYHUVLW\� RI�
7HFKQRORJ\��)UDQFH�
�
,'16��$�6LPSOH�$SSURDFK�WR�,QWHUQHW�+RVW�3RUWDELOLW\�
<X�&KHQ��7HUUDQFH�%RXOW��/HKLJK�8QLYHUVLW\��86$�

�
�
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&KDLU��*RUD]G�.DQGXV��-R]HI�6WHIDQ�,QVWLWXWH��6ORYHQLD�

'\QDPLF�&KDQQHO�$OORFDWLRQ�$OJRULWKP� IRU�1H[W�*HQHUDWLRQ�
:LUHOHVV�1HWZRUNV�
$��0��/HOH��6��.��1DQG\��,QGLDQ�,QVWLWXWH�RI�6FLHQFH��,QGLD��'��+��-��
(SHPD��'HOIW�7HFKQLFDO�8QLYHUVLW\��7KH�1HWKHUODQGV�
�
$� 3ODQQLQJ� 6RIWZDUH� IRU� 'HWHUPLQLQJ� 2SWLPDO� %DVH� 6WDWLRQ�
/RFDWLRQV�
5DQMDQ�%RVH��,,7�'HOKL��,QGLD�
�
3ULQFLSOH� DQG� 3URWRW\SH� RI� DQ� 2ULJLQDO� /RFDWLRQ� 6\VWHP� RI�
0RELOH�6WDWLRQV�LQ�D�:LUHOHVV�/$1�
(�/OXVFD��7�9DO��&�1RUPDQG��-�-��0HUFLHU��,&$5(��)UDQFH�
�
/RZ�SRZHU�'HVLJQ�RI�'LJLWDO�0DWFKHG�)LOWHUV�LQ�&026�IRU�'666�
&'0$�&RGH�$FTXLVLWLRQ�LQ��*�
$�� 1HVOLQ� øVPDLOR÷OX�� 7�ELWDN� %LOWHQ�� 7XUNH\�� 7ROJD� <DOoLQ��
3KLOLSV�6HPLFRQGXFWRUV��6ZLW]HUODQG�
�
1HZ�)UHTXHQF\�$VVLJQPHQW�7HFKQLTXHV�
5�� .�� 7DSOLQ�� *�� :\PDQ�� %$(� 6\VWHPV�� 8.�� *�� 5�� %UDGEHHU��
'(5$�0DOYHUQ��8.��6��+XUOH\��8QLYHUVLW\�RI�:DOHV��8.��'��+��
6PLWK��8QLYHUVLW\�RI�*ODPRUJDQ��8.�
�
2SWLPDO�/RFDWLRQ�3UREOHPV�VROYHG�ZLWK�*UDSK�7KHRU\�
-DGUDQND� 0DUDVRYLü�� 0DMD� %RåDQLü�� -R]R� -XULü�� 8QLYHUVLW\� RI�
6SOLW��&URDWLD�

�
�
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&KDLU��1LNROD�3DYHãLü��8QLYHUVLW\�RI�/MXEOMDQD��6ORYHQLD�

+DQGRYHU� 0DQDJHPHQW� LQ� 7KLUG� *HQHUDWLRQ� 0RELOH�
&RPPXQLFDWLRQ�6\VWHPV�
$UXQD� -D\DVXUL\D�� -RKQ� $VHQVWRUIHU�� 8QLYHUVLW\� RI� 6RXWK�
$XVWUDOLD��$XVWUDOLD�
�
$Q�2SWLPL]DWLRQ�0HWKRG�RI�3DWK�([WHQVLRQ�+DQGRYHU�6FKHPH�
LQ�0RELOH�&RPPXQLFDWLRQV�
:RR�-LQ� &KRL�� -HRQJ�-XQ� 6XK�� <RXQJ�.HXQ� 3DUN�� <RQVHL�
8QLYHUVLW\��.RUHD�
�
$Q� (IILFLHQW� $OJRULWKP� WR� ,PSURYH� +DQGRII� LQ� 0RELOLW\�
6XSSRUW�IRU�,3Y��3URWRFRO�
&KULVWRV� %RXUDV�� <DQQLV� 6LDKRV�� 3DXO� 6SLUDNLV�� 8QLYHUVLW\� RI�
3DWUDV��*UHHFH�
�
$�'LUHFWHG�+DQGRII�LQ�:LUHOHVV�$70�1HWZRUNV�
:RQ.HXQ� &KRL�� ,QKD� 7HFKQLFDO� &ROOHJH�� .RUHD�� 'RQJ+R� .LP��
.RUHD�8QLYHUVLW\��.RUHD�

�
�
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&KDLU��2G\VVHDV�,��3\URYRODNLV��178$��*UHHFH�

%XLOGLQJ�'LVWULEXWHG�,QWHOOLJHQW�1HWZRUNV�DQG�6HUYLFHV�EDVHG�
RQ�'LVWULEXWHG�2EMHFW�DQG�0RELOH�$JHQW�7HFKQRORJLHV�
2G\VVHDV� ,�� 3\URYRODNLV�� 0HQHODRV� .�� 3HUGLNHDV�� ,DNRYRV� 6��
9HQLHULV��1DWLRQDO�7HFKQLFDO�8QLYHUVLW\�RI�$WKHQV��*UHHFH�
�
$60'6�� $Q� $UFKLWHFWXUH� RI� 6HOI�0DQDJHPHQW� 'LVWULEXWHG�
6\VWHP�
0LQJ�&KHQ��,QVWLWXWH�RI�&RPPXQLFDWLRQV�(QJLQHHULQJ��&KLQD�
�
'DWDEDVH� 3HUIRUPDQFH� LQ� 'LVWULEXWHG� 7HOHFRPPXQLFDWLRQ�
$SSOLFDWLRQV�
0LKDHOD�äLF��'DUNR�+XOMHQLü��(ULFVVRQ�1LNROD�7HVOD��&URDWLD�
�
(VWLPDWLRQ� RI� 7RNHQ� %XFNHW� 3DUDPHWHUV� IRU�
9LGHRFRQIHUHQFLQJ�6\VWHPV�LQ�&RUSRUDWH�1HWZRUNV�
-�� *ODVPDQQ�� 0�� &]HUPLQ�� $�� 5LHGO�� 7HFKQLFDO� 8QLYHUVLW\� RI�
0XQFKHQ��*HUPDQ\�



�
$�6HFXULW\�,QIUDVWUXFWXUH�IRU�WKH�9LUWXDO�3URMHFW�2IILFH�
0DULH�/XLVH� 0RVFKJDWK�� ,QVWLWXWH� IRU� ,QIRUPDWLRQ� 6\VWHPV��
6ZLW]HUODQG�� 5ROI� 5HLQHPD�� 0DULR� +RIIPDQQ�� 'DUPVWDGW�
8QLYHUVLW\�RI�7HFKQRORJ\��*HUPDQ\�
�
)DLO�6HFXUH�&RPSXWHU�6\VWHPV�
+��$O�6KDUMDEL��/��0DF.HQ]LH��8QLYHUVLW\�RI�*ODVJRZ��8.�

�
([WHQVLRQV�WR�DQ�$70�6HFXULW\�0HWKRG�
$WWLOD� 7|U|N�� &VDED� 6LPRQ�� %XGDSHVW� 8QLYHUVLW\� RI� 7HFKQRORJ\�

DQG�(FRQRPLFV��+XQJDU\��0DULXV�2WHúWHDQX��7HFKQLFDO�8QLYHUVLW\�

RI�7LPLúRDUD��5RPDQLD�

�
,QWHUDFWLYLW\�DQG�5HDO�WLPH�&RQVLVWHQF\�RI�'LVWULEXWHG�9LUWXDO�
(QYLURQPHQWV�
'ULVVD�+RXDWUD��/XLV�3DUPHQWLHU��)UDQFH�7HOHFRP��)UDQFH�

�
�
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&KDLU��9MHNRVODY�6LQNRYLü��8QLYHUVLW\�RI�=DJUHE��&URDWLD�

,QWHJUDWHG�6HUYLFHV�DQG�'LIIHUHQWLDWHG�6HUYLFHV��$�)XQFWLRQDO�
&RPSDULVRQ�
)UDQFR�7RPPDVL��6LPRQH�0ROHQGLQL��8QLYHUVLW\�RI�/HFFH��,WDO\�
�
,QFUHDVLQJ� ,QWHURSHUDELOLW\� E\� &RQYHUJLQJ� 6HUYLFHV� LQ�
&RQVWUDLQW�%DVHG�5RXWLQJ�1HWZRUNV�
'DJ�$QGHUV� %UXQVWDG�� -DPHV� %�� 0LFKDHO�� 1DYDO� 3RVWJUDGXDWH�
6FKRRO��86$�
�
$Q�3URJUDPPDEOH�$SSURDFK�WR�5HVRXUFH�&KDUJLQJ�LQ�0XOWL�
6HUYLFH�1HWZRUNV�
%ULDQ� /HH��(ULFVVRQ�� ,UHODQG��'RQDO�2
0DKRQ\�� 7ULQLW\� &ROOHJH��
,UHODQG�
�
-�$JHQW;�� $� 7RRO� IRU� '\QDPLF� 'HSOR\PHQW� RI� 2SHQ�
0DQDJHPHQW�6HUYLFHV�
3DXOR� 6LP}HV�� (GXDUGR� /RXUHQFR�� 3HGUR� 3HUHLUD�� /XtV� 6LOYD��
)HUQDQGR�%RDYLGD��8QLYHUVLW\�RI�&RLPEUD��3RUWXJDO�
�
,QYHVWLJDWLRQ� RI� 7HOH�9RWLQJ� RYHU� WKH� :LUHOHVV� $SSOLFDWLRQ�
3URWRFRO��:$3��
(IWKLPLRV�7DPERXULV��6WHOLRV�*RULODV��$UFKHW\SRQ�6�$���*UHHFH�
�
$QWLTXH�%RRNV�5HYLYHG�DV�+\SHUWH[WV�
$QQD�*HQWLOH��,OHQLD�3DODGLQL��8QLYHUVLW\�RI�/HFFH��,WDO\�

�
�
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&KDLU��.HLWD�.DZDQR��2VDND�8QLYHUVLW\��-DSDQ�

$Q� (IILFLHQW�0HWKRG� WR� 6HDUFK� IRU� WKH� /RFDWLRQ� RI�1HWZRUN�
6HUYLFHV�ZLWK�0XOWLSOH�4R6V�*XDUDQWHH�
.HLWD� .DZDQR�� .D]XKLNR� .LQRVKLWD�� 7RPRND]X� 0DVXGD�� .RVR�
0XUDNDPL��2VDND�8QLYHUVLW\��-DSDQ�
�
3HUIRUPDQFH�(YDOXDWLRQ�RI�&DOO�(YHQW�EDVHG�1HWZRUN�6HUYLFH�
5HJDUGLQJ�*XDUDQWHHG�4XDOLW\�RI�6HUYLFH�
1HYHQ� %DQGDORYLü�� 'DUNR� +XOMHQLü�� (ULFVVRQ� 1LNROD� 7HVOD��
&URDWLD�
�
$Q�(QG�WR�(QG�0LGGOHZDUH�6ROXWLRQ� IRU� WKH�6XSSRUW� RI�4R6�
LQ�WKH�,QWHUQHW�
&��$��7VHWVHNDV��6��,��0DQLDWLV��,��6��9HQLHULV��1DWLRQDO�7HFKQLFDO�
8QLYHUVLW\�RI�$WKHQV��*UHHFH�
�
+LJK�4XDOLW\�0XOWLPHGLD�6HUYLFHV�RQ�'HPDQG�
$QGUHDV�6FKUDGHU��2OLYHU�+DDVH��1(&�(XURSH��*HUPDQ\�

�
,PSOHPHQWLQJ� *,6� 7HFKQRORJ\� IRU� 4R6� ,PSURYHPHQW� LQ�
7HOHFRPPXQLFDWLRQ�1HWZRUN��+LJK�$FFXUDF\�)DXOW�/RFDWLQJ��
'DPLU�0HGYHG��.RUDOMND�%UODV��'DYRU�âDULü��&URDWLDQ�7HOHFRP��

&URDWLD�

�
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&KDLU��%RULV�5RJJH��*KHQW�8QLYHUVLW\��%HOJLXP�

$� )UDPHZRUN� IRU�$GYDQFHG�&RQWHQW�'HVFULSWLRQ� DQG�0HWD�
GDWD�+DQGOLQJ�
%RULV� 5RJJH�� 5LN� 9DQ� GH� :DOOH�� 6WHYHQ� 9DQ� $VVFKH�� :LOIULHG�
3KLOLSV��,JQDFH�/HPDKLHX��*KHQW�8QLYHUVLW\��%HOJLXP�
�
�0XOWLPHGLD� &RQWHQWV�0LOO�� �� $� 3ODWIRUP� RI�$XWKRULQJ� DQG�
'HOLYHU\�RI�,QWHUDFWLYH�0XOWLPHGLD�&RQWHQWV�
<RVKLWVXJX� 7VXFKL\D�� :DWDUX� 7DNLWD�� 177� ,QIRUPDWLRQ� 6KDULQJ�
3ODWIRUP� /DERUDWRULHV�� -DSDQ�� 2ODI� .DWK�� )UDQN� 6WRLQVNL��
+XPEROGW�8QLYHUVLW\�%HUOLQ��*HUPDQ\�
�
9LVXDOL]DWLRQ�RI�6RIWZDUH�E\�0HDQV�RI�WKH�([DPSOH�:RUOG�:LGH�
:HE��:::��
*HUULW� .DONEUHQQHU�� %HUNHOH\� 8QLYHUVLW\�� 86$�� .ODXV�
5HEHQVEXUJ��7HFKQLFDO�8QLYHUVLW\�%HUOLQ��*HUPDQ\�
�
,PSURYLQJ�892'�6\VWHP�(IILFLHQF\�ZLWK�%DWFKLQJ�
9LQFHQW� &�� +�� /HH�� -DFN� <�� %�� /HH�� 7KH� &KLQHVH� 8QLYHUVLW\� RI�
+RQJ�.RQJ��&KLQD�
�
�
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&KDLU��0DMD�0DWLMDãHYLü��8QLYHUVLW\�RI�=DJUHE��&URDWLD�

)OH[LEOH�9LUWXDO�:RUOGV�$XWKRULQJ�XVLQJ�0HGLD�/LEUDU\�DQG�
'DWDEDVH�([WHQVLRQV�WR�950/�
0DMD�0DWLMDãHYLü��'DULR�0LNLü��8QLYHUVLW\�RI�=DJUHE��&URDWLD�
�
$�6FDODEOH�9R'�6HUYHU�
/DXUHQW�*HRUJH��8QLYHUVLW\�RI�3DULV��)UDQFH��'DQD�0DULQFD��3DULV�
(QJLQHHULQJ� $FDGHP\� RI� &RPSXWHU� 6FLHQFH�� )UDQFH�� 3DVFDOH�
0LQHW��,15,$��)UDQFH�
�
$� )UDPHZRUN� WR� 2YHUFRPH� 3K\VLFDO� &RQVWUDLQWV� RI� 6PDOO�
6FUHHQ�$SSOLDQFHV�LQ�8ELTXLWRXV�&RPSXWLQJ�
*HRUJ� -�� 6FKQHLGHU�� 7KDL�/DL� 3KDP�� 6DILD� 'MHQQDQH�� 6LHPHQV��
86$�
�
6\QFKURQL]DWLRQ� 0HFKDQLVP� XVLQJ� 0XOWLSOH�ORFN� &KHFNLQJ�
$OJRULWKP� LQ�6KDUHG�9LUWXDO�(QYLURQPHQW�ZLWK�+DSWLF�)RUFH�
)HHGEDFN�&RQWURO�
2�� :RQJZLUDW�� ,�� %XULQWUDPDUW�� .LQJ� 0RQJNXW
V� ,QVWLWXWH� RI�
7HFKQRORJ\��7KDLODQG��$��:DODLUDFKW��7RNDL�8QLYHUVLW\��-DSDQ��1��
&KRWLNDNDPWKRUQ�� .LQJ� 0RQJNXW
V� ,QVWLWXWH� RI� 7HFKQRORJ\��
7KDLODQG��6��2KDUD��7RNDL�8QLYHUVLW\��-DSDQ�

�
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�
&KDLU��0DULMD�9UGROMDN��8QLYHUVLW\�RI�6SOLW��&URDWLD�

3HUIRUPDQFH� (YDOXDWLRQ� RI� +0,� 6\VWHP� ZLWKLQ� $70�

,QWHJUDWHG�6HUYLFH�6ZLWFKLQJ�6\VWHP�ZLWK�09$��0HDQ�9DOXH�

$QDO\VLV��$OJRULWKP�
/HH� -DH�+HXP�� (OHFWURQLFV� DQG� 7HOHFRPPXQLFDWLRQV� 5HVHDUFK�

,QVWLWXWH��.RUHD��-DQJ�6HXQJ�-X��'RQJHXL�8QLYHUVLW\��.RUHD�

�

7RZDUGV�6HFXULW\�DW�DOO�6WDJHV�RI�D�6\VWHP
V�/LIH�&\FOH�
0DUNXV�6FKXPDFKHU��5DOI�$FNHUPDQQ��5DOI�6WHLQPHW]��'DUPVWDGW�

8QLYHUVLW\�RI�7HFKQRORJ\��*HUPDQ\�

�

$�)UDPHZRUN�IRU�0XOWLSURWRFRO�&RPPXQLFDWLRQ�
'DQLMHO� -R]Lü�� 7LKRPLU� 2VPDQOLü�� 'DUNR� +XOMHQLü�� (ULFVVRQ�

1LNROD�7HVOD��&URDWLD�

�

(PEHGGHG�:HE�6HUYHUV�
0DMD�%RåDQLü��=YRQNR�ýLü��'DUNR�6WLSDQLþHY��8QLYHUVLW\�RI�6SOLW��

&URDWLD�

�

5DLOZD\� 5DGLR� &RYHUDJH� &DOFXODWLRQ� EDVHG� RQ� 7HUUDLQ� 0DS�

'LJLWL]LQJ�
=RUDQ�%ODåHYLü��,JRU�=DQFKL��,YDQ�0DULQRYLü��8QLYHUVLW\�RI�6SOLW��

&URDWLD�

�

)URP� 9RLFH� WR� :LUHOHVV� %DQNLQJ� )URP� 7HOHSKRQH� WR� ,QWHUQHW�

'HOLYHU\�
0LKR�3LWDUHYLü��=DJUHEDþND�%DQND��&URDWLD�

�

0XOWLPHGLD�6HUYLFH�±�9LGHR�RQ�'HPDQG�

$OMRãD� 3DYHOLQ�� &URDWLDQ� 7HOHFRP�� &URDWLD�� 0DULMD� 9UGROMDN��

8QLYHUVLW\�RI�6SOLW��&URDWLD�

�

%URDGEDQG�7HFKQRORJLHV�±�$70�DQG�)UDPH�5HOD\�
$OMRãD� 3DYHOLQ�� &URDWLDQ� 7HOHFRP�� &URDWLD�� 0DULMD� 9UGROMDN��

8QLYHUVLW\�RI�6SOLW��&URDWLD�

4:844277844��!##��&����)A4A+�

�
&KDLU��=RUDQ�6NRþLU��8QLYHUVLW\�RI�=DJUHE��&URDWLD�

&XVWRPHU�6HUYLFHV�EDVHG�3ULQFLSOHV�RI�'HVLJQ�

7DQMD� 6XQDULü�� 0DULMR� .UHãLü�� -RVLS� ,YLü�� +37� 0RVWDU�� %RVQLD�

DQG�+HU]HJRYLQD�

�

&XVWRPHU�&DUH�RQ�WKH�&RPSHWLWLYH�0DUNHW�
$QWR� ,YLü�� 7RQL� 0DULü�� 9DQMD� /XþLü�� +37� 0RVWDU�� %RVQLD� DQG�

+HU]HJRYLQD�

�

)HDVLELOLW\�6WXG\�RI�,QWURGXFWLRQ�RI�%URDGEDQG�6HUYLFHV�
.UHãLPLU� .UDMLQRYLü�� &URDWLDQ� 7HOHFRP�� &URDWLD�� 1LNROD� 5RåLü��

8QLYHUVLW\�RI�6SOLW��&URDWLD�

�

'HYHORSPHQW�RI�'LJLWDO�7HOHYLVLRQ�DQG�,QWHUDFWLYH�6HUYLFHV�
'DPLU� .RYDþLü�� &URDWLDQ� 7HOHFRP�� &URDWLD�� 0DULMD� 9UGROMDN��

1LNROD�5RåLü��8QLYHUVLW\�RI�6SOLW��&URDWLD�

�

,PSOHPHQWDWLRQ� RI� ,3� 0XOWLPHGLD� 6HUYLFHV� EDVHG� RQ� $70� DQG�

$'6/�7HFKQRORJLHV�
'DPLU� 'ODND��:LQWRQ� $IULü�� &URDWLDQ� 7HOHFRP�� &URDWLD�� 1LNROD�

5RåLü��8QLYHUVLW\�RI�6SOLW��&URDWLD�

�

&'0$�7HFKQRORJ\�DQG��*�0RELOH�6\VWHPV�
'DPLU� 9DNDQWH�� &URDWLDQ� 7HOHFRP�� &URDWLD�� 0DULMD� 9UGROMDN��

8QLYHUVLW\� RI� 6SOLW�� &URDWLD�� :LQWRQ� $IULü�� &URDWLDQ� 7HOHFRP��

&URDWLD�

�

(QYLURQPHQWDO�,QIRUPDWLRQ�6\VWHPV�

9DOHQWLQD� 9DOHQWHNRYLü�� &URDWLDQ� 7HOHFRP�� &URDWLD�� 0DULMD�

9UGROMDN�� 1LNROD� 5RåLü�� 8QLYHUVLW\� RI� 6SOLW�� &URDWLD�� *RUD]G�

.DQGXV��-R]HI�6WHIDQ�,QVWLWXWH��6ORYHQLD�

�

0HDVXUH�RI�3XOPRQDU\�;�5D\�,PDJH�&RPSUHVVLRQ�4XDOLW\�
,JRU�9XMRYLü��9ODVWD�=DQFKL��,YLFD�.X]PDQLü��8QLYHUVLW\�RI�6SOLW��

&URDWLD�� 0LUMDQD� 9XMRYLü�� &HQWHU� IRU� 3URIHVVLRQDO� 0HGLFLQH��

&URDWLD�

�
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