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VSRUWRZ\FK�QD�SU]\NáDG]LH�RĞURGND�VSRUWRZHJR�Z�$OHSSR�
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VSRUWRZ\FK�� 6WDGLRQX� 1DURGRZHJR�� KDOL� ZLGRZLVNRZHM� $O-+DPDGDQLDK� RUD]�
NU\WHM�Sá\ZDOQL�ROLPSLMVNLHM�]�ZLHĪą�GR�VNRNyZ��]UHDOL]RZDQ\FK�QD�WHUHQLH�ZSá\-
ZyZ�VHMVPLF]Q\FK�

%(51$72:6.$�(���.2=à2:6.,�$���'RGDWNRZ\�VWURS�Z�SRVWDFL�DQWUHVROL�
Z�LVWQLHMąF\P�EXG\QNX�KDQGORZ\P�
� 3URMHNWRZDQ\�VWURS�VNáDGD�VLĊ�]�Sá\W\�ĪHOEHWRZHM�PRQROLW\F]QHM�QD�EODFKDFK�
WUDSH]RZ\FK� MDNR� GHVNRZDQLX� WUDFRQ\P�� RSDUWHM� QD� VWDORZ\FK� EHONDFK� GUXJR-
U]ĊGQ\FK� ,3(� ����� áąF]RQ\FK� ]� SRGFLąJLHP� +($� ����� 2SLVDQR� NRQVWUXNFMĊ�
Z]PRFQLHQLD� LVWQLHMąFHJR� VáXSD� ĪHOEHWRZHJR� L� GRGDWNRZ\FK� IXQGDPHQWyZ��
3U]HGVWDZLRQR� DQDOL]Ċ� ZDULDQWRZą� GZyFK� NRQFHSFML� EHONL� GUXJRU]ĊGQHM�� MDNR�
EHONL�VWDORZHM�R�ZĊ]áDFK�SRGDWQ\FK�OXE�]HVSRORQHM�]�Sá\Wą�ĪHOEHWRZą�

+(66� -��� 3,(1,Ąĩ(.� 0��� 'HVNRZDQLD� WXQHORZH� Z� EXGRZQLFWZLH��
PLHV]NDQLRZ\P�
� 'HVNRZDQLD� WXQHORZH� Vą� WR� V\VWHPRZH�� ZLHONRZ\PLDURZH� GHVNRZDQLD�
F]áRQRZH�� XPRĪOLZLDMąFH� MHGQRF]HVQH� EHWRQRZDQLH� ĞFLDQ� L� VWURSyZ��2PyZLRQR�
WHFKQRORJLĊ� VWRVRZDQLD� GHVNRZDĔ� WXQHORZ\FK� ZH� ZVSyáF]HVQ\P� EXGRZQLFWZLH�
PLHV]NDQLRZ\P��3RGDQR�]DOHW\�WHM�WHFKQRORJLL�RUD]�SU]\NáDG\�]�UHDOL]DFML�EXG\QNyZ�

3/(:$.2�=���:]PRFQLHQLH�]ELRUQLND�ĪHOEHWRZHJR�SR�DZDULL�
� 3U]HGVWDZLRQR�]UHDOL]RZDQH�Z]PRFQLHQLH�SURVWRNąWQHJR�]ELRUQLND�ĪHOEHWR-
ZHJR�� NWyU\� XOHJá� DZDULL� SRGF]DV� SUyE\� V]F]HOQRĞFL�� :\VWąSLáR� SU]HFLąĪHQLH�
GROQHM�NUDZĊG]L�L�SyO�ĞFLDQ�SRGáXĪQ\FK��VNXWNXMąFH�LFK�]DU\VRZDQLHP�L�GHIRUPD-
FMą�� =DSURMHNWRZDQR� L� Z\NRQDQR� Z]PRFQLHQLH� SROHJDMąFH� QD� ZSURZDG]HQLX�
XNáDGX�ĞFLąJyZ�SUĊWRZ\FK�]H�VWDOL�QLHUG]HZQHM��áąF]ąF\FK�SU]HFLZOHJáH��XV]NR-
G]RQH�ĞFLDQ\�]ELRUQLND�

:5Ï%(/�.���.8%,6=<1�:���:\EUDQH�DVSHNW\�NV]WDáWRZDQLD�L�SURMHNWRZDQLD�
VWDORZ\FK�Z\NáDG]LQ�NRPLQyZ�SU]HP\VáRZ\FK�
� 3U]HGVWDZLRQR� Z\EUDQH� ]DJDGQLHQLD� NV]WDáWRZDQLD� L� SURMHNWRZDQLD� VWDOR-
Z\FK� Z\NáDG]LQ� NRPLQyZ� SU]HP\VáRZ\FK�� 2SLVDQR� SRGVWDZRZH� Z\PDJDQLD�
L� ]DVDG\� SURMHNWRZDQLD� VWDORZ\FK� Z\NáDG]LQ� ]� XZ]JOĊGQLHQLHP� RGG]LDá\ZDQLD�
UyĪQLF\�WHPSHUDWXU�QD�SU]HFLZOHJá\FK�SRZLHU]FKQLDFK�ĞFLDQNL�RNUHĞODQH�ZHGáXJ�
QRUP\�31-(1������-���3U]HGVWDZLRQH�UHJXá\�SURMHNWRZH�]LOXVWURZDQR�SU]\NáD-
GHP�REOLF]HQLRZ\P�

3,6$5(.� =��� =DJDGQLHQLD� SURMHNWRZH� SRGF]DV� SU]HEXGRZ\� VWDGLRQX�
PLHMVNLHJR�Z�5]HV]RZLH�
� 3U]HGVWDZLRQR� ]DJDGQLHQLD� GRW\F]ąFH� HWDSyZ� SURMHNWRZDQLD� RELHNWX� QD�
SU]\NáDG]LH�WU\EXQ�VWDGLRQX�PLHMVNLHJR�Z�5]HV]RZLH��=DSUH]HQWRZDQR�NRQFHS-
FMH� NV]WDáWRZDQLD� EU\á\� RELHNWX� ]� XZ]JOĊGQLHQLHP� ]DáRĪHĔ� IXQNFMRQDOQ\FK��
2PyZLRQR�VNXWNL�]PLDQ�SLHUZRWQ\FK�]DáRĪHĔ�RUD]�QRUPDOL]DFML�QD�NRĔFRZ\�HIHNW�
SURMHNWX�

%252:,(&� $��� 0$5.2&.,� %��� 3URMHNW� NRQFHSF\MQ\� SU]\NU\FLD� KDOL�
VSRUWRZHM�R�NRQVWUXNFML�SUĊWRZR-FLĊJQRZHM�
� 3U]HGVWDZLRQR�SURSR]\FMH�SURMHNWX� NRQFHSF\MQHJR�SU]HNU\FLD�KDOL� VSRUWR-
ZHM��6FKDUDNWHU\]RZDQR�]DJDGQLHQLD�NV]WDáWRZDQLD��PRGHORZDQLD�RUD]�Z\W\F]-
QH�UHDOL]DFML�]DSURMHNWRZDQHM�NRQVWUXNFML�GDFKX�

%$-25(.�*���*586=&=<ē6.,�0���3UDNW\F]QH�DVSHNW\�RFHQ\�Z\WU]\PDáRĞFL�
EHWRQX�Z�NRQVWUXNFML�SR�QRZHOL]DFML�QRUP\�31-(1�������
� :�]DNWXDOL]RZDQHM�Z�JUXGQLX������U��QRUPLH�31-(1�������ZSURZDG]RQR�JUXQ-
WRZQH�]PLDQ\�Z�]DVDGDFK�RFHQ\�Z\WU]\PDáRĞFL�EHWRQX�Z�NRQVWUXNFML��3U]HGVWDZLRQR�
MHGQR�]�GZyFK�]DVDGQLF]\FK�]DJDGQLHĔ��GRW\F]ąFH�RFHQ\�EHWRQX�Z�NRQVWUXNFMDFK�
LVWQLHMąF\FK��=ZUyFRQR�XZDJĊ�QD�EDUG]LHM�SUHF\]\MQH�]DVDG\�GRW\F]ąFH�Z\]QDF]D-
QLD� PLHMVFD� SRPLDURZHJR� L� NRQLHF]Q\FK� Z� MHJR� REUĊELH� SXQNWyZ� SRPLDURZ\FK��
D�SyĨQLHM�QD�]DVDG\�V]DFRZDQLD�Z\WU]\PDáRĞFL�EHWRQX�Z�NRQVWUXNFML��:�SRGVXPR-
ZDQLX�]HVWDZLRQR�JáyZQH�UyĪQLFH�PLĊG]\�VWDUą�L�QRZą�ZHUVMą�QRUP\�

)5$1&=<.� 0��� %HWRQ� ]� SRSLRáHP� ORWQ\P� ±� SUREOHP\� WHFKQLF]QH��
Z\NRQDZVWZD�
� 3U]HGVWDZLRQR� DQDOL]Ċ� SU]\NáDGRZ\FK� XV]NRG]HĔ� �]DU\VRZDĔ� L� VSĊNDĔ��
NRQVWUXNFML�VWURSyZ�ĪHOEHWRZ\FK�RELHNWX�ELXURZR-XVáXJRZHJR��SRZVWDá\FK�EH]-
SRĞUHGQLR� SR� LFK� Z\NRQDQLX�� RUD]� V\WXDFML� NRQIOLNWRZHM� PDMąFHM� VZRMH� ĨUyGáR�
Z� NZHVWLRQRZDQLX� MDNRĞFL� Z\NRQDQ\FK� UREyW�� D� WDNĪH� MDNRĞFL� GRVWDUF]RQHJR�
EHWRQX��=ZUyFRQR�XZDJĊ�QD�DVSHNW\�PDWHULDáRZH�L�Z\NRQDZF]H�Z�]DVWRVRZDQLX�
EHWRQyZ�PRG\ILNRZDQ\FK�SRSLRáHP�ORWQ\P�

%8'$-2ĩÏ*�/���5<%,&.,�*���2�QRZDWRUVNLFK�FLHQNRĞFLHQQ\FK�NRQVWUXNFMDFK�
]�EHWRQX�Z�ODWDFK�V]HĞüG]LHVLąW\FK�XELHJáHJR�ZLHNX�
� 6FKDUDNWHU\]RZDQR�RJyOQLH�UR]ZLą]DQLD�FLHQNRĞFLHQQ\FK�NRQVWUXNFML�SRZáR-
NRZ\FK� L� WDUF]RZQLFRZ\FK�� 2PyZLRQR� NRQVWUXNFMĊ� WDUF]RZQLFRZą� SU]HNU\FLD�
QDG�ZHMĞFLHP�GR�SHURQyZ�SU]\�'ZRUFX�*áyZQ\P�Z�5]HV]RZLH�

5$-&+(/�0���.8/3$�0���6,:2:6.,�7���2FHQD�VWDQX�WHFKQLF]QHJR�L�QRĞQR-
ĞFL�PRVWX�GURJRZHJR�R�VWDORZHM�NRQVWUXNFML�SRZáRNRZHM�
� 3U]HGVWDZLRQR�Z\QLNL�RFHQ\�VWDQX�WHFKQLF]QHJR���-OHWQLHM�NRQVWUXNFML�VWDOR-
ZHM� SU]ĊVHá� PRVWX� GURJRZHJR� SU]H]� 'XQDMHF� Z� 2VWURZLH� NRáR� 7DUQRZD��
6WZLHUG]RQR� OLF]QH� SĊNQLĊFLD�� GHIRUPDFMH� L� XE\WNL� NRUR]\MQH� NRQVWUXNFML��
:\NRU]\VWXMąF�PRGHO�QXPHU\F]Q\�SU]ĊVHá��Z\NRQDQR�DQDOL]Ċ�VWDW\F]Qą��VSUDZ-
G]HQLH� Z\EUDQ\FK� VWDQyZ� JUDQLF]Q\FK� NRQVWUXNFML� RUD]� DQDOL]Ċ� MHM� QRĞQRĞFL�
QRUPRZHM�L�XĪ\WNRZHM�Z�VWDQLH�SURMHNWRZ\P��MDN�UyZQLHĪ�]�XZ]JOĊGQLHQLHP�]LQ-
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*,ĩ(-2:6.,� 0��� 67$&+85$� =���:� VSUDZLH� RV]DFRZDQLD� PDNV\PDOQHJR�
PRPHQWX�VSUĊĪ\VWHJR�,,�U]ĊGX�VWDORZ\FK�HOHPHQWyZ�ĞFLVNDQ\FK�L�]JLQDQ\FK�
REFLąĪRQ\FK�PRPHQWDPL�SRGSRURZ\PL�
� 2PyZLRQR�]DJDGQLHQLD�]ZLą]DQH�]�RV]DFRZDQLHP�PDNV\PDOQHJR�PRPHQ-
WX�,,�U]ĊGX�VWDORZ\FK�HOHPHQWyZ�ĞFLVNDQ\FK�L�]JLQDQ\FK�Z�SáDV]F]\ĨQLH�ZLĊNV]HM�
EH]ZáDGQRĞFL�SU]HNURMX��3U]HGVWDZLRQR�WU]\�PHWRG\�RV]DFRZDQLD�PDNV\PDOQH-
JR� PRPHQWX� ]JLQDMąFHJR�� NWyUH� PRJą� E\ü� Z\NRU]\VWDQH� GR� RFHQ\� QRĞQRĞFL�
SU]HNURMX��3RGDQR�ZQLRVNL�SUDNW\F]QH�

:2/,ē6.,�6=���2FHQD�ZSá\ZX�EáĊGyZ�Z�SURMHNWRZDQLX�QD�QLH]DZRGQRĞü�
HOHPHQWyZ�NRQVWUXNF\MQ\FK�
� 3U]HGVWDZLRQR� PHWRGĊ� LORĞFLRZHM� RFHQ\� ZSá\ZX� MDNRĞFL� QDG]RUX� Z� ID]LH�
SURMHNWRZDQLD�L�LQVSHNFML�Z�WUDNFLH�Z\NRQDQLD�XWRĪVDPLRQHJR�]�]DNUHVHP�EáĊGyZ�
SRSHáQLRQ\FK� Z� SURMHNWRZDQLX� QD� QLH]DZRGQRĞü� NRQVWUXNFML�� XPRĪOLZLDMąFHJR�
XZ]JOĊGQLHQLH�ZSá\ZX�QLHSHZQRĞFL�R�UyĪQHM�QDWXU]H��2NUHĞORQR�SUREDELOLVW\F]-
QR-UR]P\Wą� PLDUĊ� QLH]DZRGQRĞFL� L� QD� SU]\NáDG]LH� ]JLQDQHM� EHONL� ĪHOEHWRZHM�
]LOXVWURZDQR�PRĪOLZRĞFL�L�]DOHW\�MHM�]DVWRVRZDQLD�

*Ï56.,� 0��� .2=à2:6.,� $��� 6]W\ZQRĞü� QD� VNUĊFDQLH� SáDWZL� VWDORZ\FK�
SRáąF]RQ\FK�]�SRV]\FLHP�]�Sá\W�ZDUVWZRZ\FK�
� 3U]HGVWDZLRQR�DQDOL]Ċ�REOLF]HQLRZą�SU]\NáDGRZ\FK�SáDWZL�]�NV]WDáWRZQLNyZ�
ZDOFRZDQ\FK�QD�JRUąFR�]�XZ]JOĊGQLHQLHP�SRGSDUFLD�SU]HFLZVNUĊWQHJR�Sá\WDPL�
ZDUVWZRZ\PL�� 2NUHĞORQR� ZDUWRĞFL� V]W\ZQRĞFL� WDNLHJR� SRGSDUFLD� L� SRUyZQDQR�
]�Z\PDJDQLDPL�DNWXDOQ\FK�QRUP��=EDGDQR�ZSá\Z�SRGSDUFLD�SU]HFLZVNUĊWQHJR�
QD�QRĞQRĞü�HOHPHQWyZ�QD�]JLQDQLH�L�Z\ND]DQR�RJUDQLF]RQH�NRU]\ĞFL�]�]DVWRVR-
ZDQLD�WHJR�W\SX�UR]ZLą]DQLD�

%8'=,ē6.,� 5��� *Ï56.,� 0��� 6,(ē.2:6.$� .��� .,(à%$6$� =��� 3,6$5(.� =���
:2-1$5�$��� ĝ/ĉ&=.$� /��� .2=à2:6.,�$���%DGDQLD� GRĞZLDGF]DOQH� VWDOR-
Z\FK�NV]WDáWRZQLNyZ�JLĊW\FK�QD�]LPQR�MDNR�QRĞQ\FK�HOHPHQWyZ�KDO�
� 'RNRQDQR� SU]HJOąGX� EDGDĔ� GRĞZLDGF]DOQ\FK� NV]WDáWRZQLNyZ� VWDORZ\FK�
JLĊW\FK� QD� ]LPQR�� %DGDQLD� E\á\� Z\NRQ\ZDQH� SU]H]� .DWHGUĊ� .RQVWUXNFML�
%XGRZODQ\FK� 3ROLWHFKQLNL� 5]HV]RZVNLHM� Z� UDPDFK� XPRZ\� SU]HP\VáRZHM� QU�
5%-8-������SW��Ä:\NRQDQLH�EDGDĔ�SU]HP\VáRZ\FK�Z�]DNUHVLH�SURILOL�JLĊW\FK�QD�
]LPQR��VWRVRZDQ\FK�Z�NRQVWUXNFMDFK�KDQJDUyZ�ORWQLF]\FK�GOD�ILUP\�.2%(;´�

:2-1$5� $��� 6,(ē.2:6.$� .��� %8'=,ē6.,� 5��� :,$752:,&=� *��� $QDOL]D�
QRĞQRĞFL�SUĊWyZ�UDP\�]�GZXJDáĊ]LRZ\FK�HOHPHQWyZ�JLĊW\FK�QD�]LPQR�
� 3U]HGVWDZLRQR�DQDOL]Ċ�REOLF]HQLRZą�PDMąFą�QD�FHOX�SRUyZQDQLH�QRĞQRĞFL�
U\JOD�L�VáXSD�UDP\�SRUWDORZHM��Z\NRQDQ\FK�]�HOHPHQWyZ�ZDOFRZDQ\FK�QD�JRUą-
FR� �,3(�� L� JLĊW\FK� QD� ]LPQR� �FHRZQLNL� áąF]RQH� SU]HZLą]NDPL���:� SLHUZV]\P�
HWDSLH�SU]HSURZDG]RQR�REOLF]HQLD�VWDW\F]QR-Z\WU]\PDáRĞFLRZH�RUD]�]RSW\PD-
OL]RZDQR� UDPĊ� Z\NRQDQą� ]� NV]WDáWRZQLNyZ� ,3(�� 1DVWĊSQLH� SU]HDQDOL]RZDQR�
Z\RGUĊEQLRQH� HOHPHQW\� VNáDGRZH� MDNR� HOHPHQW� ZDOFRZDQ\� QD� JRUąFR� RUD]�
JLĊW\�QD�]LPQR�

=,$-$�'���5$&+:$à�6���1$=$5.2�3���$QDOL]D�VWDW\F]QR-Z\WU]\PDáRĞFLRZD�
PRGHOX�0(6�LVWQLHMąFHM�KDOL�]�Z\NRU]\VWDQLHP�VNDQLQJX�ODVHURZHJR�
� :VSyáF]HVQH� WHFKQLNL� SRPLDURZH� L� LQIRUPDW\F]QH� XPRĪOLZLDMą� WZRU]HQLH�
GRNáDGQ\FK�PRGHOL� NRQVWUXNFML� ]DUyZQR�QRZR�SURMHNWRZDQ\FK�� MDN� WHĪ� LVWQLHMą-
F\FK��:�DUW\NXOH�SU]HGVWDZLRQR�Z\QLNL�LQZHQWDU\]DFML�LVWQLHMąFHM�KDOL�]�Z\NRU]\-
VWDQLHP�VNDQLQJX�ODVHURZHJR��8]\VNDQD�FKPXUD�SXQNWyZ�SRVáXĪ\áD�GR�]EXGR-
ZDQLD�SU]HVWU]HQQHJR�PRGHOX�0(6��3U]HPLHV]F]HQLD�Z\]QDF]RQH�QXPHU\F]QLH�
]RVWDá\�]ZHU\ILNRZDQH�GRĞZLDGF]DOQLH�

3,(.$56.,�0���(IHNW\ZQRĞü�NRQVWUXNFML�UXV]WyZ�]�EHOHN�NUyWNLFK�
� 2PyZLRQR�PRĪOLZRĞFL�NRQVWUXRZDQLD�UXV]WyZ�]�Z]DMHPQLH�SRGSLHUDMąF\FK�
VLĊ�NUyWNLFK�EHOHN�VWDORZ\FK��3RGDQR�Z\QLNL�SRUyZQDZF]\FK�DQDOL]�VWDW\F]Q\FK�
UXV]WyZ� UyĪQLąF\FK� VLĊ� PRUIRORJLą� XNáDGyZ� EHOHN� RUD]� SRZLHU]FKQLą� UXV]WX��
:\ND]DQR��ĪH�Z�QLHNWyU\FK�SU]\SDGNDFK�UXV]W\�NRQVWUXRZDQH�Z�WHQ�VSRVyE�QLH�
Vą�PQLHM�HIHNW\ZQH�QLĪ� UXV]W\�NODV\F]QH��QDWRPLDVW�Z�RGUyĪQLHQLX�RG�QLFK�QLH�
Z\PDJDMą�NRQVWUXRZDQLD�V]W\ZQ\FK�SRáąF]HĔ�EHOHN�
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.$0(/�=���3/(:$.2�=���6=</$.�.���'HVLJQLQJ�RI�WKH�5&�VSRUWV�REMHFWV�RQ�
DQ�H[DPSOHV�IURP�$OHSSR�6SRUWV�&LW\�
� 7KH�SDSHU�SUHVHQWV�DQ�RYHUYLHZ�RI�VHOHFWHG�VSRUWV�REMHFWV�IURP�$OHSSR�6SRUWV�
&LW\�� $OHSSR� ,QWHUQDWLRQDO� 6WDGLXP�� $O-+DPDGDQLDK� 6SRUWV� $UHQD�� 2O\PSLF�
6ZLPPLQJ�DQG�'LYLQJ�&RPSOH[��6WUXFWXUDO�DQG�PDWHULDOV�VROXWLRQ��SUREOHPV�FRQ-
QHFWLQJ�ZLWK�GHVLJQLQJ��FRQVWUXFWLQJ��VHLVPLF�RI�VWUXFWXUH�ZHUH�DQDO\]HG�

%(51$72:6.$�(���.2=à2:6.,�$���$GGLWLRQDO�IORRU�LQ�WKH�VKRSSLQJ�FHQWUH�
KDOO�LQ�WKH�IRUP�RI�D�PH]]DQLQH�
� &RQFHSWLRQ� RI� DGGLWLRQDO� IORRU� LQ� WKH� VKRSSLQJ� FHQWUH� KDOO� LQ� WKH� IRUP� RI�
D�PH]]DQLQH�KDV�EHHQ�SUHVHQWHG�LQ�WKH�SDSHU��7KH�IORRU�FRQVLVWV�RI�UHLQIRUFHG�
FRQFUHWH�VODE�FDVWHG�RQ�WKH�FRUUXJDWHG�VWHHO�VKHHWV�FRQVLGHUHG�DV�D�SHUPDQHQW�
IRUPZRUN��VXSSRUWHG�RQ�VHFRQGDU\�VWHHO�EHDPV�RI�,3(�����VHFWLRQ��FRQQHFWHG�
WR� PDLQ� EHDP� RI� +($� ���� VHFWLRQ�� 3URSRVHG� VWUXFWXUDO� VROXWLRQ� RI� H[LVWLQJ�
FROXPQV�VWUHQJWKHQLQJ�DQG�DGGLWLRQDO�IRXQGDWLRQ�ZDV�GHVFULEHG��$OWHUQDWLYH�WZR�
FRQFHSWLRQV�RI�VHFRQGDU\�EHDP�DV�D�VWHHO�EHDP�ZLWK�VHPL-ULJLG�MRLQWV�DQG�FRP-
SRVLWH�VWHHO-FRQFUHWH�EHDP�ZHUH�DOVR�DQDO\]HG�

+(66�-���3,(1,Ąĩ(.�0���7XQQHO�IRUPZRUN�LQ�WKH�KRXVH�EXLOGLQJ�
� 7XQQHO� IRUPZRUN� LV� D� V\VWHPLF�� ODUJH-GLPHQVLRQ� DUWLFXODWHG� IRUPZRUN� WKDW�
DOORZV�FRQFUHWLQJ�ZDOOV�DQG�IORRUV�DW�WKH�VDPH�WLPH��7KH�WHFKQRORJ\�RI�XVLQJ�WXQQHO�
IRUPZRUN�LQ�WRGD\
V�UHVLGHQWLDO�FRQVWUXFWLRQ��LWV�DGYDQWDJHV�DV�ZHOO�DV�H[DPSOHV�RI�
FRQVWUXFWLRQ�ZRUNV�EHLQJ�FDUULHG�RXW�KDV�EHHQ�SUHVHQWHG�LQ�WKH�SDSHU�

3/(:$.2�=���6WUHQJWKHQLQJ�RI�WKH�UHLQIRUFHG�FRQFUHWH�WDQN�DIWHU�IDLOXUH�
� 7KH� SDSHU� GHVFULEHV� DQ� LQWHUHVWLQJ� FDVH� RI� VWUHQJWKHQLQJ� RI� UHFWDQJXODU�
UHLQIRUFHG�FRQFUHWH� WDQN��'XULQJ� WKH�ZDWHU� WHVW� WKH� ORQJ�ZDOOV�RI� WKH� WDQN�ZHUH�
VHULRXVO\�FUDFNHG�RQ�ERWWRP�HGJH�DQG�RQ�ED\�DUHD�ZLWK�VLJQLILFDQW�GHIRUPDWLRQV��
)RU� VWUXFWXUDO� VWUHQJWKHQLQJ� WKH�JURXS�RI�SUHFLVHO\� ORFDWHG�EDUV�PXWXDOO\� W\LQJ�
GHIHFWHG�ZDOOV�ZHUH�GHVLJQHG�DQG�DSSOLHG��7KH�WLHV�DQG�WKHLU�DQFKRUDJHV�ZHUH�
PDGH�RI�VWDLQOHVV�VWHHO��GXH�WR�DJJUHVVLYH�OLTXLG�HQYLURQPHQW�

:5Ï%(/� .��� .8%,6=<1�:���6HOHFWHG� DVSHFWV� RI� VKDSLQJ� DQG� GHVLJQLQJ�
VWHHO�OLQHUV�IRU�LQGXVWULDO�FKLPQH\V�
� 7KH� SDSHU� SUHVHQWV� VHOHFWHG� LVVXHV� RI� VKDSLQJ� DQG� GHVLJQLQJ� VWHHO� OLQLQJ�
V\VWHPV� IRU� LQGXVWULDO� FKLPQH\V�� 7KH� EDVLF� UHTXLUHPHQWV� DQG� SULQFLSOHV� RI�
GHVLJQLQJ�VWHHO�OLQLQJV�DUH�GHVFULEHG��WDNLQJ�LQWR�DFFRXQW�WKH�HIIHFW�RI�WHPSHUDWXUH�
GLIIHUHQFH�RQ�RSSRVLWH�ZDOO�VXUIDFHV��GHWHUPLQHG�DFFRUGLQJ�WR�31-(1������-��
VWDQGDUG�� 7KH� SUHVHQWHG� GHVLJQ� UXOHV� KDYH� EHHQ� LOOXVWUDWHG� E\� DQ� DSSURSULDWH�
FDOFXODWLRQ�H[DPSOH�

3,6$5(.�=���'HVLJQ�LVVXHV�GXULQJ�WKH�UHEXLOGLQJ�RI�WKH�VWDQGV�RI�WKH�FLW\�
VWDGLXP�LQ�5]HV]yZ�
� 7KH� DUWLFOH� SUHVHQWV� LVVXHV� UHODWHG� WR� WKH� VWDJHV� RI� GHVLJQLQJ� D� EXLOGLQJ�
REMHFW�RQ�WKH�H[DPSOH�RI�WKH�VWDQGV�RI�WKH�FLW\�VWDGLXP�LQ�5]HV]yZ��7KH�DSSURDFK�
WR� VKDSLQJ� WKH� VWUXFWXUH� RI� WKH� VWDQG� ZDV� SUHVHQWHG� FRQFHSWXDOO\� GXH� WR� WKH�
DVVXPSWLRQV�UHODWHG�WR�LWV�IXQFWLRQ��7KH�HIIHFWV�RI�FKDQJHV�WR�WKH�RULJLQDO�DVVXPS-
WLRQV�DQG�VWDQGDUGL]DWLRQ�RQ�WKH�ILQDO�HIIHFW�RI�WKH�SURMHFW�ZHUH�DOVR�GLVFXVVHG�

%252:,(&�$���0$5.2&.,�%���7KH�FRQFHSW�GHVLJQ�RI�WHQVHJULW\�FRYHULQJ�RI�
VSRUW�KDOO�
� 3URSRVDOV� RI� WKH� FRQFHSWXDO� GHVLJQ� RI� WKH� WHQVHJULW\� VWUXFWXUH� VSRUWV� KDOO�
FRYHULQJ�ZHUH�SUHVHQWHG��7KH�LVVXHV�RI�VKDSLQJ��PRGHOLQJ�DQG�JXLGHOLQHV�IRU�WKH�
DVVHPEO\�RI�WKH�GHVLJQHG�URRI�DUH�VKRZQ�

%$-25(.�*���*586=&=<ē6.,�0���3UDFWLFDO�DVSHFWV�RI�DVVHVVPHQW�RI� LQ-
-VLWX�FRQFUHWH�VWUHQJWK�DIWHU�WKH�DPHQGPHQW�WR�31-(1�������
� 7KH� XSGDWH� RI� 31-(1� ������ DQQRXQFHG� LQ� 'HFHPEHU� ����� LQWURGXFHV�
SURIRXQG� FKDQJHV� LQ� WKH� SULQFLSOHV� RI� FRQFUHWH� VWUHQJWK� DVVHVVPHQW� LQ�
FRQVWUXFWLRQ�� 7KLV� DUWLFOH� SUHVHQWV� RQH� RI� WKH� WZR� PDLQ� LVVXHV� UHJDUGLQJ� WKH�
DVVHVVPHQW� RI� FRQFUHWH� LQ� H[LVWLQJ� VWUXFWXUHV�� $WWHQWLRQ� ZDV� GUDZQ� WR� PRUH�
SUHFLVH�UXOHV�UHJDUGLQJ�WKH�GHWHUPLQDWLRQ�RI�WKH�WHVW�UHJLRQ�DQG�QHFHVVDU\�WHVW�
ORFDWLRQV�SRLQWV�ZLWKLQ�LW��DQG�ODWHU�WR�WKH�SULQFLSOHV�RI�HVWLPDWLQJ�WKH�VWUHQJWK�RI�
FRQFUHWH�LQ�D�VWUXFWXUH��7KH�VXPPDU\�SUHVHQWV�WKH�PDLQ�GLIIHUHQFHV�EHWZHHQ�WKH�
ROG�DQG�WKH�QHZ�YHUVLRQ�RI�WKH�VWDQGDUG�

)5$1&=<.�0���&RQFUHWH�ZLWK�IO\�DVK�±�WHFKQLFDO�SUREOHPV�LQ�ZRUNPDQVKLS�
� $Q�DQDO\VLV�RI�H[DPSOHV�RI�GDPDJHV� �VFUDWFKHV�DQG�FUDFNV��RI� UHLQIRUFHG�
FRQFUHWH�FHLOLQJV�RI�WKH�RIILFH�DQG�VHUYLFH�EXLOGLQJ��DULVLQJ�LPPHGLDWHO\�DIWHU�WKHLU�
LPSOHPHQWDWLRQ�� DV� ZHOO� DV� D� FRQIOLFW� VLWXDWLRQ� RULJLQDWLQJ� LQ� TXHVWLRQLQJ� WKH�
TXDOLW\� RI� WKH� ZRUNV� SHUIRUPHG� DQG� WKH� TXDOLW\� RI� GHOLYHUHG� FRQFUHWH� ZDV�
SUHVHQWHG�� $WWHQWLRQ� ZDV� SDLG� WR� PDWHULDO� DQG� SHUIRUPDQFH� DVSHFWV� LQ� WKH�
DSSOLFDWLRQ�RI�IO\�DVK�PRGLILHG�FRQFUHWHV�

%8'$-2ĩÏ*� /��� 5<%,&.,� *��� $ERXW� LQQRYDWLYH� WKLQ-ZDOOHG� FRQFUHWH�
VWUXFWXUHV�LQ�WKH�����V�
� ,Q� WKH� SDSHU� WKLQ-ZDOOHG� VWUXFWXUHV� KDYH� EHHQ� FKDUDFWHUL]HG� JHQHUDOO\�� ,Q�
GHWDLO�WKH�WKLQ-ZDOOHG�VWUXFWXUH�RI�WKH�URRI�DERYH�WKH�HQWUDQFH�WR�SODWIRUPV�DW�WKH�
0DLQ�5DLOZD\�6WDWLRQ�LQ�5]HV]yZ�KDV�EHHQ�GLVFXVVHG�

5$-&+(/� 0��� .8/3$� 0��� 6,:2:6.,� 7��� 6WDWH-RI-UHSDLU� DVVHVVPHQW� DQG�
FDUU\LQJ�FDSDFLW\�HYDOXDWLRQ�RI�D�URDG�EULGJH�PDGH�RI�VWHHO�VKHOO�VWUXFWXUH�
� 7KH�VWDWH-RI-UHSDLU�DVVHVVPHQW�UHVXOWV�RI�WKH���-\HDUV�ROG�URDG�EULGJH�RYHU�
'XQDMHF� ULYHU� LQ� 2VWUyZ� QHDU� 7DUQyZ� KDV� EHHQ� SUHVHQWHG� LQ� WKH� SDSHU�� 7KH�
QXPHURXV� ZHOGV¶� FUDFNV�� ORFDO� GHIRUPDWLRQV� DQG� FRUURVLRQ� ORVVHV� KDYH� EHHQ�
GLVFRYHUHG�LQ�VWHHO�VWUXFWXUH�RI�EULGJH�VSDQV��8VLQJ�)(�PRGHO�RI�VWHHO�VWUXFWXUH�
WKH� VWDWLF� DQDO\VLV�� (XURFRGH� FRGH� FKHFNLQJ� DQG� FDUU\LQJ� FDSDFLW\� HYDOXDWLRQ�
KDYH�EHHQ�FDUULHG�RXW��DVVXPLQJ�DFWXDO�VHUYLFH�ORDGV�DQG�GHWHULRUDWHG�VWDWH-RI-
UHSDLU�RI�VWUXFWXUH��%DVHG�RQ�WKH�REWDLQHG�QXPHULFDO�UHVXOWV�WKH�ILQDO�GHFLVLRQ�RI�
FORVLQJ�WKH�EULGJH�IRU�VHUYLFH�KDV�EHHQ�PDGH�DQG�IXUWKHU�UHSODFHPHQW�RI�H[LVWLQJ�
VWHHO�VWUXFWXUH�KDV�EHHQ�DGYLVHG�

*,ĩ(-2:6.,�0���67$&+85$�=���2Q�HYDOXDWLRQ�RI�PD[LPXP�VHFRQG-RUGHU�
HODVWLF�PRPHQW�RI�VWHHO�HOHPHQWV�XQGHU�FRPSUHVVLRQ�DQG�EHQGLQJ�EHLQJ�
SURGXFHG�E\�PRPHQWV�DSSOLHG�DW�VXSSRUWV�
� 3UREOHPV� UHODWHG� WR� WKH� HYDOXDWLRQ� RI� PD[LPXP� VHFRQG-RUGHU� EHQGLQJ�
PRPHQW�RI�VWHHO�EHDP-FROXPQV�XQGHU�FRPSUHVVLRQ�DQG�EHQGLQJ�DERXW�PDMRU�D[LV�
DUH�GHDOW�ZLWK�LQ�WKLV�SDSHU��7KUHH�PHWKRGV�IRU�HYDOXDWLQJ�WKH�PD[LPXP�EHQGLQJ�
PRPHQW�ZKLFK�FDQ�EH�XVHG�WR�FKHFN�WKH�FURVV-VHFWLRQ�UHVLVWDQFH�DUH�SUHVHQWHG��
3UDFWLFDO�FRQFOXVLRQV�DUH�GUDZQ�

:2/,ē6.,� 6=��� $VVHVVPHQW� RI� WKH� LPSDFW� RI� HUURUV� LQ� GHVLJQLQJ� RQ�
UHOLDELOLW\�RI�VWUXFWXUDO�HOHPHQWV�
� 7KH�DUWLFOH�SUHVHQWV�D�PHWKRG�RI�TXDQWLWDWLYH�DVVHVVPHQW�RI� WKH� LPSDFW�RI�
WKH�VXSHUYLVLRQ�DQG�LQVSHFWLRQ�OHYHOV��DQG�WKXV�HUURUV�PDGH�LQ�GHVLJQLQJ�RQ�WKH�
UHOLDELOLW\�RI�D�VWUXFWXUH��DOORZLQJ�IRU�WDNLQJ�LQWR�DFFRXQW�WKH�LPSDFW�RI�XQFHUWDLQW\�
RI� WZR� GLIIHUHQW� QDWXUHV�� $� IX]]\-SUREDELOLVWLF� PHDVXUH� RI� UHOLDELOLW\� KDV� EHHQ�
GHILQHG�DQG�WKH�SRVVLELOLWLHV�DQG�DGYDQWDJHV�RI�LWV�DSSOLFDWLRQ�DUH�LOOXVWUDWHG�RQ�
WKH�H[DPSOH�RI�D�UHLQIRUFHG�FRQFUHWH�EHDP�LQ�EHQGLQJ�

*Ï56.,�0���.2=à2:6.,�$���7RUVLRQDO�VWLIIQHVV�RI�VWHHO�SXUOLQV�FRQQHFWHG�
ZLWK�VKHHWLQJ�PDGH�RI�VDQGZLFK�SDQHOV�
� &DOFXODWLRQ� DQDO\VLV� RI� H[HPSODU\� KRW-UROOHG� SXUOLQV�� LQFOXGLQJ� WRUVLRQDO�
UHVWUDLQW�E\�VDQGZLFK�SDQHOV�KDV�EHHQ�VKRZQ�LQ�WKLV�SDSHU��7\SLFDO�YDOXHV�RI�WKH�
VWLIIQHVV�RI�VXFK�UHVWUDLQW�KDV�EHHQ�GHWHUPLQHG�DQG�FRPSDUHG�ZLWK�UHTXLUHPHQWV�
IURP�DFWXDO�FRGHV��,QIOXHQFH�RI�WKLV�WRUVLRQDO�UHVWUDLQW�RQ�EHQGLQJ�UHVLVWDQFH�RI�
HOHPHQW�KDV�EHHQ�LQYHVWLJDWHG�DQG�WKH�OLPLWHG�EHQHILWV�RI�XVLQJ�WKLV�VROXWLRQ�KDV�
EHHQ�VKRZQ�

%8'=,ē6.,� 5��� *Ï56.,� 0��� 6,(ē.2:6.$� .��� .,(à%$6$� =��� 3,6$5(.� =���
:2-1$5�$���ĝ/ĉ&=.$�/���.2=à2:6.,�$���([SHULPHQWDO�WHVWV�RI�VWHHO�FROG-
-IRUPHG�VHFWLRQV�DV�ORDG-EHDULQJ�HOHPHQWV�RI�KDOOV�
� 7KH� DUWLFOH� SUHVHQWV� D� UHYLHZ� RI� H[SHULPHQWDO� WHVWV� RI� FROG-IRUPHG� VWHHO�
SURILOHV� FDUULHG� RXW� E\� WKH� 'HSDUWPHQW� RI� %XLOGLQJ� 6WUXFWXUHV� DW� WKH� 5]HV]yZ�
8QLYHUVLW\� RI� 7HFKQRORJ\� XQGHU� LQGXVWULDO� FRQWUDFW� 1R�� 5%-8-������ HQWLWOHG�
�3HUIRUPLQJ� LQGXVWULDO� UHVHDUFK� LQ� WKH� ILHOG�RI� FROG-IRUPHG�SURILOHV�XVHG� LQ� WKH�
FRQVWUXFWLRQ�RI�DLUFUDIW�KDQJDUV�IRU�WKH�FRPSDQ\�.2%(;��

:2-1$5�$���6,(ē.2:6.$�.���%8'=,ē6.,�5���:,$752:,&=�*���$QDO\VLV�RI�
WKH�ORDG�FDSDFLW\�RI�IUDPH�EDUV�PDGH�RI�WZR-EUDQFK�FROG�IRUPHG�HOHPHQWV�
� 7KH� DUWLFOH� SUHVHQWV� D� FRPSXWDWLRQDO� DQDO\VLV� DLPHG� DW� FRPSDULQJ� WKH�
UHVLVWDQFH�RI�WKH�UDIWHU�DQG�FROXPQ�RI�WKH�SRUWDO�IUDPH�PDGH�RI�KRW-UROOHG��,3(��
DQG� FROG-IRUPHG� HOHPHQWV� �EDFN-WR-EDFN� FKDQQHO� VHFWLRQV��� ,Q� WKH� ILUVW� VWDJH��
VWDWLF� DQG� VWUHQJWK� FDOFXODWLRQV� ZHUH� SHUIRUPHG� DQG� WKH� IUDPH� PDGH� RI� ,3(�
SURILOHV�ZDV�RSWLPL]HG��7KHQ��WKH�VHSDUDWHG�HOHPHQWV�ZHUH�DQDO\]HG�DV�KRW�UROOHG�
DQG�FROG-IRUPHG�

=,$-$�'���5$&+:$à�6���1$=$5.2�3���6WDWLF�DQG�VWUHQJWK�DQDO\VLV�RI� WKH�
H[LVWLQJ�KDOO�)(0�PRGHO�FUHDWHG�RQ�WKH�EDVLV�RI�ODVHU�VFDQQLQJ�
� 0RGHUQ�PHDVXUHPHQW�DQG�,7�WHFKQLTXHV�DOORZ�WR�FUHDWH�DFFXUDWH�PRGHOV�RI�
VWUXFWXUHV��QRW�RQO\�QHZO\�GHVLJQHG�EXW�DOVR�H[LVWLQJ�RQHV��7KH�DUWLFOH�SUHVHQWV�
WKH�UHVXOWV�RI�LQYHQWRU\LQJ�WKH�H[LVWLQJ�:/%.�KDOO�EXLOGLQJ�XVLQJ�ODVHU�VFDQQLQJ��
7KH�REWDLQHG�SRLQW�FORXG�ZDV�XVHG�WR�EXLOG�WKH�VSDWLDO�)(0�PRGHO��1XPHULFDOO\�
GHWHUPLQHG�GLVSODFHPHQW�KDV�EHHQ�H[SHULPHQWDOO\�YHULILHG�

3,(.$56.,�0���(IILFLHQF\�RI�VWUXFWXUDO�JULOODJHV�PDGH�RI�VKRUW�EHDPV�
� 7KH�DUWLFOH�FRQFHUQV�WKH�SRVVLELOLW\�RI�FRQVWUXFWLQJ�JULOODJHV�IURP�UHFLSURFDO�
VKRUW�VWHHO�EHDPV��7KH�UHVXOWV�RI�FRPSDUDWLYH�VWDWLF�DQDO\VHV�RI�JULOODJHV�GLIIHULQJ�
LQ�WKH�PRUSKRORJ\�RI�EHDP�V\VWHPV�DQG�WKH�VL]H�RI�WKH�JULOODJH�DUH�SUHVHQWHG��,W�
KDV�EHHQ�VKRZQ�WKDW�LQ�VRPH�FDVHV�JULOODJHV�FRQVWUXFWHG�LQ�WKLV�ZD\�DUH�QRW�OHVV�
HIIHFWLYH� WKDQ�FODVVLF�JULOODJHV��ZKHUHDV��XQOLNH� WKHP�� WKH\�GR�QRW� UHTXLUH� ULJLG�
EHDP�MRLQWV�


