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8LMW�[SVOWLST�SR�'SRWXVYGXMSR�1EREKIQIRX��'1;��
�JSPPS[W�XLI�TVIGIHMRK�IHMXMSR�
MR�������EKEMR�MR�6EZIRRE��GSRGIVRMRK�RI[�VIWIEVGL�XLIQIW�ERH�ƼIPHW�SJ�MRRSZEXMSR�
JSV�GSRWXVYGXMSR�QEREKIQIRX��8LI�[SVOWLST�SJ������JSGYWIW�SR�TSWWMFPI�ERH�JYXYVI�
MQTPIQIRXEXMSR�SJ�HMKMXEP�XIGLRSPSKMIW�MR�XLI�FYMPHMRK�WIGXSV��KIRIVEPP]�EHHVIWWIH�EW�
MRHYWXV]������8LMW� MW� XS�FI�EHHVIWWIH�[MXLSYX� JSVKIXXMRK�SXLIV� MQTSVXERX�HVMZIVW�SJ�
change in the societies, business environments and in the real estate and construction 
WIGXSV��6)'
�MXWIPJ��8LI�IRZMVSRQIRXEP�GSRGIVRW�ERH�GPMQEXI�GLERKI�EVI�EPVIEH]�RS[�
WSYVGIW�JSV�PEVKI�WGEPI�VIKYPEXSV]�GLERKIW��3R�XLI�PSRK�VYR�XLI�SZIVEPP�TIVJSVQERGI�
SJ�XLI�6)'�WIGXSV�WLEPP�TPE]�E�QENSV�VSPI�MR�XEGOPMRK�XLI�IRZMVSRQIRXEP�GLEPPIRKIW��8LMW�
[MPP�FI�EPWS�GSRWXVYGXMSR�ERH�VIEP�IWXEXI�QEREKIQIRX�GLEPPIRKI��8LI�TIVJSVQERGI�SJ�
the sector can be improved only via large scale systemic changes and innovations. 
-RHYWXV]�����MW�XLI�GYVVIRX�REQI�SJ�XLI�EGXYEP�XVIRH�SJ�EYXSQEXMSR�ERH�HEXE�I\GLERKI�
JSV�TVSHYGXMSR�TVSGIWWIW�SJ�QERYJEGXYVMRK�MRHYWXV]�

-RHYWXV]�����HIWGVMFIW�XLI�SVKERMWEXMSR�SJ�TVSHYGXMSR�TVSGIWWIW�FEWIH�SR�XIGLRSPSK]�
and devices autonomously communicating each other along the value chain (EU, 
����
��

-X� MRGPYHIW� ']FIV�4L]WMGEP� 7]WXIQW�� -RXIVRIX�SJ�8LMRKW�� 'PSYH� 'SQTYXMRK� ERH�
'SKRMXMZI�'SQTYXMRK��&]�XLMW�QIERW�-RHYWXV]�����XIGLRSPSKMIW�EMQW�EX�MQTPIQIRXMRK�
XLI�ƈ7QEVX�*EGXSV]Ɖ��ER�MRXIPPMKIRX�JEGXSV]�[LIVI�']FIV�4L]WMGEP�7]WXIQW�QSRMXSV�ERH�
GSRXVSP� VIEP�TVSHYGXMZI�TVSGIWWIW�F]�GVIEXMRK�E�ZMVXYEP�GST]�SJ�TL]WMGEP�[SVPH��ERH�
XEOI�GIRXVEPM^IH�ERH�MRJSVQIH�HIGMWMSRW��']FIV�TL]WMGEP�W]WXIQW�GSQQYRMGEXI�ERH�
co-operate with each-others, and with humans, in real time both inside the production 
TVSGIWW�ERH�SYXWMHI�MX�[MXL�EPP�TEVXMGMTERXW�SJ�XLI�ZEPYI�GLEMR��JSVQ�S[RIVW�XS�ƼREP�
GPMIRXW��8LI� VIZSPYXMSREV]� MHIE� MW� XS� GVIEXI�E� WMQYPEXMSR�SJ� XLI�TL]WMGEP� W]WXIQ�F]�
GVIEXMRK�E�']FIV�8[MR��E�ZMVXYEP�W]WXIQW�XLEX�WMQYPEXIW�XLI�FILEZMSYV�SJ�XLI�VIEP�SRI��
XS�MQTVSZI�XLI�QSRMXSV�ERH�GSRXVSP�TVSGIWW�F]�QIERW�SJ�WIRWSVW�ERH�EGXYEXSVW��&]�
integrating the two systems, physical and virtual, an intelligent system is created. 
8LMW� MRXIKVEXMSR� SJ� XLI� X[S�[SVPHW�� XLI� TL]WMGEP� ERH� ZMVXYEP� SRI�� KMZIW� RI[� JYXYVI�
HIZIPSTQIRX�TSWWMFMPMXMIW�XLEX�KS�JEV�FI]SRH�XLI�TIVWTIGXMZI�SJ�XVEHMXMSREP�EYXSQEXMSR�
technologies.

8LI� REQI� -RHYWXV]� ���� VIJIVW� XS� XLI� JSYVXL� MRHYWXVMEP� VIZSPYXMSR�� ERH� SVMKMREXIH�
F]� E� WXVEXIKMGEP� ZMWMSR� SJ� XLI� +IVQER� KSZIVRQIRX� XLEX� EMQIH� EX� TVSQSXMRK� XLI�
GSQTYXIV�YWI�MR�MRHYWXVMEP�ETTPMGEXMSRW��TVIWIRXIH�MR�XLI�,ERRSZIV�I\LMFMXMSR�SJ������
�/EKIVQERR��0YOEW��;ELPWXIV������
�

8LI� JSYVXL� MRHYWXVMEP� VIZSPYXMSR� GSRGIVRW� E� WIVMIW� SJ� HMWVYTXMZI� MRRSZEXMSRW� MR�
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TVSHYGXMSR�ERH�PIETW�MR�MRHYWXVMEP�TVSGIWWIW�VIWYPXMRK�MR�WMKRMƼGERX�LMKLIV�TVSHYGXMZMX]��
-X�MW�ZMI[IH�EW�XLI�JSYVXL�XMQI�WYGL�E�HMWVYTXMSR�XSSO�TPEGI�JSPPS[MRK�XLI�TVIGIHMRK�
MRHYWXVMEP� VIZSPYXMSRW��8LI�ƼVWX� -RHYWXVMEP� VIZSPYXMSR�HIZIPSTIH� MR� XLI� PEXI�����W� MR�
Europe and America when steam power combined with mechanical production led to 
XLI�MRHYWXVMEPM^EXMSR�SJ�TVSHYGXMSR��8LI�WIGSRH�MRHYWXVMEP�VIZSPYXMSR�[LIR�IPIGXVMGMX]�
ERH�EWWIQFP]�PMRIW�VIWYPXIH�MR�QEWW�TVSHYGXMSR�JVSQ�XLI�QMH�����W�SR[EVHW��8LI�
XLMVH�MRHYWXVMEP�VIZSPYXMSR�[LIR�IPIGXVSRMGW�ERH�-8�GSQFMRIH�[MXL�KPSFEPMWEXMSR�KVIEXP]�
EGGIPIVEXIH�MRHYWXVMEPM^EXMSR�WMRGI�XLI�����W��)9������
��

;36/7,34�8,)1)

6IGIRX�XLISVMIW�GSRGIVRMRK�XLI��XL�MRHYWXVMEP�VIZSPYXMSR�ƈIndustry 4.0”, indicate that the 
HMKMXEPM^EXMSR�SJ�FYMPHMRK�GSRWXVYGXMSR�TVSGIWWIW�GER�STIR�RI[�VIWIEVGL�TIVWTIGXMZIW�
ERH�XLIQIW�JSV�XLI�HIZIPSTQIRX�SJ�XLI�GSRWXVYGXMSR�MRHYWXV]��TEVXMGYPEVP]�MR�XLI�ƼIPH�
SJ�Construction Project Management��8LI�XLIQI�SJ�'SRWXVYGXMSR�1EREKIQIRX� MR�
XLI�FYMPHMRK�TVSNIGX�PMJI�G]GPI�TLEWIW��HIWMKR��I\IGYXMSR�ERH�STIVEXMSR
�MW�SJ�GETMXEP�
MQTSVXERGI�JSV�XLI�IGSRSQMG�VIGSZIV]�ERH�HIZIPSTQIRX�SJ�XLI�GSRWXVYGXMSR�WIGXSV��
ER�MRHYWXV]�WIGXSV�XLEX�WXMPP�WXVYKKPIW�XS�VIGETXYVI�XLI�TEGI�ERH�ƼRH�E�RI[�MHIRXMX]�
ERH� JYXYVI� TIVWTIGXMZIW�� 7YVIP]�� XLI� XLIQI� SJ� XLI�Smart Factory� GEYWIW� XS� JSGYW�
SR� XLI�FYMPHMRK�TVSGIWW�ERH� MXW�HMJJIVIRX�Value Chains��EMQMRK�EX� XLI�GVIEXMSR�SJ�E�
QSVI� IƾGMIRX� GSRRIGXMSR� FIX[IIR� MXW� TPE]IVW�� GPMIRX�ƼREP� YWIV�� S[RIV�� HIWMKRIVW��
construction companies and their suppliers. 

-R� XLI� VIWIEVGL� IRZMVSRQIRX� GVIEXIH� F]� XLI� GSPPEFSVEXMSR� SJ� XLI� VIWIEVGL� KVSYT�
SJ� FYMPHMRK� TVSHYGXMSR� SJ� XLI� 9RMZIVWMX]� SJ� &SPSKRE� ERH� XLI� SRI� SJ� Construction 
Management and Economics�SJ� XLI�8EQTIVI�9RMZIVWMX]�SJ�8IGLRSPSK]�SJ�*MRPERH��
XLMW�[SVOWLST�LEW�XLI�EMQ�SJ�LMKLPMKLXMRK�XLI�VIWIEVGL�XLIQIW�XLEX�GSYPH�HIZIPST�
XLI�HVMZIVW�SJ�GLERKI�ERH�MRRSZEXMSR�MR�XLI�TVSNIGX�QEREKIQIRX�TVSGIWWIW�SJ�HIWMKR��
construction and maintenance.

8LI�VIWIEVGL�XLIQIW�XS�FI�MRZIWXMKEXIH�GSYPH�JEGMPMXEXI�XLI�MRRSZEXMSR�TVSGIWW�ERH�
XLI�HIZIPSTQIRX�SJ�XLI�ƈSmart Factory” in construction, aiming at creating a “Smart 
Building SiteƉ�JSV�GSRWXVYGXMSR�TVSNIGXW��8LI�SFNIGXMZIW�EVI�QER]��MQTPIQIRXEXMSR�
SJ�XLI�GMVGYPEV�IGSRSQ]�TVMRGMTPIW��SVMIRXEXMRK�XS[EVHW�XLI�MQTVSZIQIRX�SJ�FYMPHMRK�
PMJI� G]GPI� IRZMVSRQIRXEP� ERH� IGSRSQMG� WYWXEMREFMPMX]�� MQTVSZIQIRX� SJ� TVSGIWW�
IƾGMIRG]� SJ� XLI� ZEPYI� GLEMRW� XLVSYKL� XLI� HIZIPSTQIRX� SJ� MRRSZEXMZI� QIXLSHW�
ERH� XSSPW� XLEX� [MPP� MQTVSZI� XLI� HIWMKR� ERH� XLI� I\IGYXMSR� SJ� FYMPHMRK� TVSNIGXW��
MQTVSZIQIRX�SJ�FYMPHMRK�PMJI�G]GPI�FEWIH�HIWMKR�XS�STXMQMWI�GSWXW�ERH�MQTEGXW�SJ�
operations and maintenance.

%R][E]�� XLI� SZIVEPP� [SVOWLST� XLIQI� MW� 'SRWXVYGXMSR� 1EREKIQIRX�� 'SRWXVYGXMSR�
QEREKIQIRX� MW� ER� MRXIVREXMSREPP]� VIGSKRMWIH� EVIE� SJ� VIWIEVGL�� -XW� SVMKMRW� GER� FI�
WYVIP]�JSYRH�MR�ER�I\XIRWMSR�SJ�STIVEXMSRW�QEREKIQIRX�MR�XLI�GSRWXVYGXMSR�WIGXSV��
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FYX�RS[�MX�LEW�E�FVSEH�ERH�LIXIVSKIRISYW�FSH]�SJ�ORS[PIHKI�XLEX�MQTVSZIW�MXW�EMQW�
ERH�WGSTI��,EVX]��0IMVMRKIV������
��

&IRRIXX� �����
� TVSTSWIH� E� GSRGITXYEP� JVEQI[SVO� JSV� TVSNIGX� QEREKIQIRX� MR�
GSRWXVYGXMSR�� FEWIH� YTSR� X[S� HMWXMRGX� TLEWIW�� 8LI� ƼVWX� TLEWI� MW� WXVEXIKMG�� FIMRK�
GSRGIVRIH�[MXL�GPMIRX�SFNIGXMZIW��TVSNIGX�HIWGVMTXMSR�ERH�SVKERM^EXMSR��8LI�WIGSRH�
MW�GSRGIVRIH�[MXL� XLI�I\IGYXMSR�SJ�FEWMG�GSRWXVYGXMSR� XEWOW��%PWS� � MX� MW� VIGSKRM^IH�
XLEX� XLIVI� EVI� WIXW� SJ� GS�SVHMREXIH� LYQER� EGXMZMXMIW� EMQIH� EX� HIƼRIH� SFNIGXMZIW��
GEPPIH� TVSNIGXW�� XLEX� XIRHW� XS� FI� SRI�SJJ� RSR�VSYXMRI� YRHIVXEOMRKW� [MXL� HMWGVIXI�
XMQI�� ƼRERGMEP�� ERH� XIGLRMGEP� KSEPW��8LI� SFNIGXMZI� SJ� GSRWXVYGXMSR� TVSNIGXW� GER� FI�
XLI�GSQTPIXMSR�SJ�E�FYMPHMRK��ER�MRHYWXVMEP�TVSGIWWMRK�TPERX��E�FVMHKI��SV�WSQI�SXLIV�
TL]WMGEP� SFNIGX� ERH� EX� XLI� WEQI� XMQI� XLI� SVKERM^EXMSR� EVVERKIQIRXW� HIWMKRIH� XS�
IRWYVI� XLI�IƾGMIRX� GSQTPIXMSR�SJ� XLI�TVSNIGX��8LMW� MW� XVERWPEXIH� MRXS�SFNIGXMZIW�SJ�
TVSHYGMRK�UYERXMXMIW�SJ�EGGSQQSHEXMSR��XLI�UYEPMX]�SJ�XLEX�EGGSQQSHEXMSR��MXW�GSWX�
ERH�XLI�XMQI�XS�FI�HIPMZIVIH��&IRRIX������
�

'SRWMHIVEFPI�EQSYRX�SJVIWIEVGL�ERH�HIZIPSTQIRX�IJJSVX�LEW�FIIR�QEHI�XS[EVHWXLMW�
HMVIGXMSR�� ERH�QER]� MRXIPPIGXYEP� VSSXW� SJ� TVSNIGX�QEREKIQIRX� VIWIEVGL�LEZI�FIIR�
HMWGSZIVIH� �7ʯHIVPYRH������
��8LI�ƼVWX�ERH� XLI�QSWX� MQTSVXERX�WIIQW� XS�LEZI� MXW�
SVMKMRW� MR� XLI�ZEVMSYW� X]TIW�SJ�TPERRMRK�ERH�WGLIHYPMRK� XIGLRMUYIW�� WYGL�EW�+ERXX�
GLEVX��'41��4)68�ERH�4VIGIHIRGI�(MEKVEQQMRK� �+ERXX�� ������1SHIV��4LMPPMTW�ERH�
(EZMW��������;VIR�ERH�&IHMER������
��&IWMHI�XLMW��TVSNIGX�QEREKIQIRX�LEW�MXW�SVMKMRW�
EPWS� MR� XIQTSVEV]� SVKERM^EXMSREP� JSVQW� �0YRHMR�� 7ʯHIVLSPQ�� ����
�� 8[S� HMJJIVIRX�
FSHMIW� SJ� ORS[PIHKI� WIIQ� XS� FI� XLI� MRXIPPIGXYEP� VSSXW� SJ� TVSNIGX� QEREKIQIRX��
8LI� ƼVWX� MW� IRKMRIIVMRK� WGMIRGI� ERH� ETTPMIH� QEXLIQEXMGW�� TVMQEVMP]� MRXIVIWXIH� MR�
TPERRMRK� ERH� WGLIHYPMRK� XIGLRMUYIW� ERH� QIXLSHW� SJ� TVSNIGX� QEREKIQIRX�� 8LMW�
PMRI�SJ� VIWIEVGL�[SYPH� MRHMGEXI�TVSNIGX�QEREKIQIRX�EW�E�WTIGMƼG�TVSFPIQ�WSPZMRK�
method based on project activities’ understanding, grouping, planning, scheduling 
and controlling. The second has its intellectual roots in the social sciences, such as 
WSGMSPSK]�� SVKERM^EXMSR� XLISV]� ERH�TW]GLSPSK]�� ERH� MX� MW� TVMQEVMP]� MRXIVIWXIH� MR� XLI�
SVKERM^EXMSREP�ERH�FILEZMSYVEP�EWTIGXW�SJ�TVSNIGX�SVKERM^EXMSRW�ERH�MR�SVKERM^EXMSREP�
theories. 

2IZIVXLIPIWW�� MR�XLI�IRH�� MX� MW�FIPMIZIH�XLEX�TVSNIGXW�EVI�RSXLMRK�IPWI�XLER�E�[E]�SJ�
PSSOMRK� EX� MRHYWXVMEP� ERH� SVKERM^EXMSREP� EGXMZMX]� �7ʯHIVPYRH�� ����
�� 'SRWIUYIRXP]��
VIWIEVGL� MRXS�TVSNIGX�QEREKIQIRX�GER�JSPPS[�SRI�SJ� XLIWI�X[S� PMRIW��SV�FSXL�� -X� MW�
E�QEXXIV� SJ� XV]MRK� XS� GETXYVI� XLI� ƈYRMUYI�� GSQTPI\� ERH� XMQI�PMQMXIH� TVSGIWWIW� SJ�
MRXIVEGXMSR��SVKERM^EXMSR�ERH�QEREKIQIRXƉ��7ʯHIVPYRH������
��8LIWI�QEREKIQIRX�
TVSGIWWIW� GER� FI� JYVXLIV� HMZMHIH�� 8LI� GSRGITXYEPM^EXMSR� SJ� TVSNIGX� QEREKIQIRX�
XLISVMIW�F]�/SWOIPE�ERH�,S[IPP������
�MR�JEGX��HMZMHIW�XLI�4VSNIGX�1EREKIQIRX�&SH]�
SJ�/RS[PIHKI��41&3/
�QEMRP]�MR�X[S�TEVXW��XLI�TVSNIGX�XLISV]�ERH�XLI�QEREKIQIRX�
theory, respectively the work needed to achieve project objectives and work needed 
to organise and develop project management processes.
;MXL� XLI� TVIWIRXIH� TIVWTIGXMZI� [I� GER� I\TIGX� XS� WII� QYPXMJSVQ� ERH�
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QYPXMHMQIRWMSREPSYXGSQIW� JVSQ� VIWIEVGL� [SVO� ERH� HIZIPSTQIRX� MR� XLI� ƼIPH�
SJ� 'SRWXVYGXMSR� 1EREKIQIRX� �,EVX]� 
� 0IMVMRKIV�� ����
�� FYX� XLI� MRXIRXMSR� SJ� XLI�
[SVOWLST�MW��EX� PIEWX��XS�STIR�HIFEXIWEHHVIWWMRK�XLI�RI[�JVSRXMIVW�SJ�GSRWXVYGXMSR�
management. 

;36/7,34�834-'7

-R�XLI�ƼVWX�TPERRMRK�TLEWI�SJ�XLI�[SVOWLST��XLI�JSPPS[MRK�XSTMGW�[IVI�WIPIGXIH�FEWIH�
SR�XLI�GSPPEFSVEXMSR�SJ�XLI�VIWIEVGL�KVSYT�SJ�&YMPHMRK�TVSHYGXMSR�EX�XLI�(ITEVXQIRX�
SJ� %VGLMXIGXYVI� �9RMZIVWMX]� SJ� &SPSKRE
� ERH� XLI� 'SRWXVYGXMSR� 1EREKIQIRX� ERH�
)GSRSQMGWYRMX�8EQTIVI� 9RMZIVWMX]� SJ� 8IGLRSPSK]
�� 8LI� XSTMGW� TVIWIRX� ZEVMSYW�
HMQIRWMSRW� SJ� MRXIVIWXW� XLEX� EVI� WIIMRK� EW� TSXIRXMEP� WSYVGIW� JSV� MRRSZEXMSRW� ERH�
amendments to construction management, or, even to reshape it. 

1. Industry 4.0��-S8�ERH�TIVWTIGXMZIW�
JSV�XLI�GVIEXMSR�SJ�7QEVX�*EGXSV]�MR�
the construction sector.
• -RXIVRIX�3J�8LMRKW�MR�XLI�

construction site
• 7QEVX�*EGXSV]�
�ZEPYI�GLEMR�MR�

the construction sector
• %VXMƼGMEP�MRXIPPMKIRGI�ERH�

process simulation

2. Project Management & Lean 
Construction��MRRSZEXMZI�
XIGLRSPSKMIW�ERH�0IER�'SRWXVYGXMSR�
[MXL�XLI�EMQ�SJ�XMQI��GSWX��UYEPMX]�
ERH�WEJIX]�MR�GSRWXVYGXMSR��
• 4VSNIGX�GSRXVSP�JSV�GSRWXVYGXMSR
• 0IER�GSRWXVYGXMSR�
�TVSGIWW�

management
• 8MQI��GSWX��UYEPMX]�
�WGSTI�

management in construction 
projects

• ,E^EVH�IZEPYEXMSR�ERH�WEJIX]�
management

3. Building Information Modelling& 
Built Heritage��&-1�JSV�RI[�
FYMPHMRK�GSRWXVYGXMSR�ERH�JSV�
renovation and conservation 
TVSNIGXW,IVMXEKI�&-1���,&-1��

• &YMPHMRK�-RJSVQEXMSR�1SHIPW
• &YMPHMRK�-RJSVQEXMSR�1SHIPPMRK�

and construction process 
HMKMXM^EXMSR

• ,IVMXEKI�&YMPHMRK�-RJSVQEXMSR�
Modelling

• &YMPHMRK�-RJSVQEXMSR�1SHIPPMRK�
and virtual reality in construction

4. Low – impact building site design 
JSV�HIIT�VIRSZEXMSR�FYMPHMRK�
projects and urban regeneration 
construction projects. 
• 'SRWXVYGXMSR�HIIT�VIRSZEXMSR�

TVSNIGXW�JSV�FYMPHMRKW
• Low-impact construction site 

design
• Urban and building-blocks 

regeneration projects

5. Facility Management & Life Cycle 
Planning
• 0MJI�']GPI�%WWIWWQIRX�0'%
• 0MJI�']GPI�'SWX�%WWIWWQIRX
• Facility management
• &YMPHMRK�1EMRXIRERGI�
�

operations

6. Quality and Safety�MR�4VSNIGX�
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4VSGYVIQIRX�ERH�4VSNIGX�'SRXVSP
• Quality management
• 7EJIX]�QEREKIQIRX
• 4VSNIGX�TVSGYVIQIRX
• 4VSNIGX�
�4VSGIWW�'SRXVSPW

7. Construction site design and Off-
site construction
• 'SRWXVYGXMSR�WMXI�HIWMKR�ERH�

logistics
• 0IER�HIWMKR�SJ�GSRWXVYGXMSR�

process
• 3JJ�WMXI�GSRWXVYGXMSR

• 'SRWXVYGXMSR�WMXI�WEJIX]�ERH�
SVKERM^EXMSR

8. Project Management: standards 
and competences in the 
construction sector.
• 4VSNIGX�1EREKIQIRX�JSV�

'SRWXVYGXMSR
• 'SRWXVYGXMSR�QEREKIQIRX�ERH�

standards
• Real estate development and 

construction economics

;36/7,34�463+6%11)

8LI�QEMR�[SVOWLST� TVSKVEQQI� MRGPYHIH� ��� TVIWIRXEXMSRW� FEWIH� SR� XLI� EGGITXIH�
papers. Those address research results or on-going research activities that are clearly 
GSRXVMFYXMRK�RI[�ƼRHMRKW�ERH�ORS[PIHKI�[MXL�VIWTIGX�SJ�XLI�[SVOWLST�QEMR�XLIQIW��
;SVO�F]�HMJJIVIRX�WGLSPEVW�GER�FI�HMVIGXP]��TEVXMEPP]�SV�MRHMVIGXP]�PMROIH�XS�XLI�[SVOWLST�
XSTMGW� PMWXIH�IEVPMIV��8LI� MRHMVIGX� PMRO�GER�QIER�GEYWEPMX]�SV� MRƽYIRGI�XLEX�LEZI�FIIR�
MHIRXMƼIH�MR�ERSXLIV�GSRXI\X��I�K��FYWMRIWW�WIGXSV
�FYX�MX�GER�LEZI�I\TPEREXSV]�TS[IV�
elsewhere as well.

&IWMHIW�SJ�XLI�TETIV�TVIWIRXEXMSR�XLI�QEMR�TVSKVEQQI�SJ�XLI�[SVOWLST�MRGPYHIH�JSYV�
OI]RSXI�TVIWIRXEXMSRW�F]�4VSJ��%RKIPS�'MVMFMRM��8LI�9RMZIVWMX]�SJ�&VIWGME��-XEP]
�ƈ0MQMXW�
ERH�TSXIRXMEPMX]�SJ�HMKMXEPM^EXMSR�MR�XLI�GSRWXVYGXMSR�WIGXSVƉ��4VSJ��'LVMW�,EVX]��9RMZIVWMX]�
SJ�VIEHMRK��9/
�ƈ9WMRK�&-1�ERH�HMKMXEP�XIGLRSPSKMIW�JSV�GSRWXVYGXMSR�QEREKIQIRXƉ�ERH�
4VSJ��.SLR�0��,IMRX^��89�HIPJX��8LI�2IXLIVPERHW
�ƈ4VSNIGX�1EREKIQIRX�GETEFMPMXMIW�JSV�E�
(MWVYTXMZI�*YXYVIƉ�%�GPSWYVI�OI]RSXI�[EW�TVIWIRXIH�F]�4VSJ��/EPPI�/ʞLOʯRIR��8EQTIVI�
9RMZIVWMX]� SJ� 8IGLRSPSK]�� *MRPERH
� ƈ2IIH� JSV�QSHIVR�QYPXMHMWGMTPMREV]� VIWIEVGL� ERH�
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