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,3��1HZV 
From the Chair – Moira de Roche 
These days we are all consumed with the Corona virus (COVID-19) Pandemic. The statistics are alarming.  I 
have been considering Trust & the Duty of Care during the Pandemic. 
 
IFIP IP3 launched the iDOCED – ifip Duty Of Care in Everything Digital - campaign at the end of 2016. This was 
as a response to the need for everyone to be aware of cyber-security in the Fourth Industrial Revolution. We 
wanted to alert Professionals, consumers, end-users and governments to the dangers of an increasingly con-
nected world.  
 
Has this changed now that so many are forced to work from home, or are living in a lockdown situation where 
we are forced to stay at home? I think so.  
 
End-users – administrative staff, call-centre staff, etc – who are used to working in an environment where their 
online security is taken care, and are now working in a possibly unsecured environment at home, must exercise 
a duty of care which they are unaccustomed to. Do they have secure router passwords? Their children are at 
home because the schools are closed, and their devices are connected to the home network. Are parents moni-
toring the sites they visit, and ensuring their devices are password protected and have at least a basic level of 
virus protection. In fact, this is an ideal time for everyone to educate themselves and their families on security 
and privacy. I urge you to encourage your neighbourhoods and social networks to do so. 
 
From a non-technological point of view, there is also a duty of care to do everything we can to prevent the 
spread of the virus. This includes self-isolating as far as possible and not congregating in crowds. I was out 
shopping for essentials this morning, and was astounded by how many families – Mom, Dad and small children 
were out shopping. One parent should have stayed at home with the children, whilst the other went shopping 
for essentials.  
 
Hopefully everyone will understand the seriousness of the situation, and understand that a duty of care sur-
passes selfish reasons, such as “I am going to go home to my village for Easter because I always do”, or “It’s 
Easter, I must attend church services”.   
 
I wish all readers everything of the best. May you and your families stay healthy, and if you are sick, I pray you 
will recover well.  Keep calm and wash your hands! 
 
Vice-chair Strategic Relations – Stephen Ibaraki 
Stephen is involved with several COVID-19 activities, and has conducted some relevant interviews: 

ACM Interview with Alexander Wong, P.Eng. founder speaking about COVID-NET: Canada Research Chair in Arti-
ficial Intelligence and Medical Imaging, co-director of the Vision and Image Processing Research Group, associ-
ate professor in the Department of Systems Design Engineering at the University of Waterloo, and Chief Scien-
tist at DarwinAI 

ACM Interview with David Bray on COVID, Director, GeoTech Center and GeoTech Commission with the Atlantic 
Council 

http://stephenibaraki.com/acm/interviews/v0320/david_bray2020_acm.html 
All interviews can be found at ACM Interviews with Stephen Ibaraki     

(Continued on page 3) 
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Chair SAC – Adrian Schofield 

The reality of a virtual world 

The world will be a changed environment after the COVID-19 pandemic has run its course. Although we have 
yet to see the full extent of the devastation caused by the transmission of the virus from person to person and 
group to group, there is no doubt that many of the ways we interact with each other will be changed forever. 

 
One of the small cogs in the big wheel of promoting professionalism in the practice of ICT skills is the Interna-
tional Professional Practice Partnership (IP3) accreditation of schemes by member societies to certify the pro-
fessional standing of their members. IP3's Standards & Accreditation Council (SAC) conducts a rigorous pro-
cess of examining evidence in the form of documentation and other records, together with interviewing key 
stakeholders from the society's community, in order to accredit the scheme(s) that allow qualifying members to 
be certified. This process is renewed at 5-yearly intervals or when required to accommodate a change in the 
certification grades.It is like a financial audit. 
 
So here is the 2020 challenge: can such an accreditation process be effectively carried out without the physi-
cal presence of the assessment team? Three of IP3's member societies require re-accreditation in 2020. 
Whilst the assessors are very disappointed that they cannot enjoy the hospitality of the various host cities, the 
reality of the next six months is that such travel will be unwise, if not downright impossible. 
 
The SAC is actively considering how to meet the standards for effective accreditation through a remote pro-
cess. We are blessed as a sector with access to some great technology for remote working - and much of that 
technology will be thoroughly tested during the lockdown phase that seems to be most effective in halting the 
spread of the coronavirus. Documentary evidence can be placed in secure shared storage, such as Dropbox, 
Box, Google Drive, OneDrive and the like. Interviews can be conducted using virtual meeting applications, such 
as Hangouts, Zoom, Skype, WebEx and others.  
 
The upside of rising to this 2020 challenge is the greatly reduced cost of the accreditation "visit", no longer re-
quiring travel, accommodation and sustenance for the participants. The downside is missing out on visiting 
some great cities and meeting some great people. 
 
News from Europe 
Director Liesbeth Ruoff (KNVI representative), who is our person on the ground in Europe, reports: 

In January 2020 we had a first expert meeting of the recently launched project e-Competences Performance 
Indicators and Common Metrics of CEN TC 428 in Paris at the CIGREF location.  The main objective of the pro-
ject is to find an agreed European approach aimed to assess the competences of ICT professionals, whenev-
er/wherever such competences have been acquired/developed. 
 
In this context, the event focused on major themes related to e-Competences assessment: 

How to recognize and validate the e-Competences? 
What are the existing tools and good practices in Europe? 
What is still needed and feasible? 
 

An interview with IP3 experts will take place in this respect to see if and what can be learned from other prac-
tices in this area. 
 
In February CEN TC meetings were  

· around the user guide update of the European e-Competence Framework 2019, Frankfurt - IG Metal.  

· around the development of a European Foundational Body of Knowledge for the ICT Profession (EU ICT 
BoK). The work is taking place in CEN Technical Committee TC 428, aiming at publishing a European-
agreed EU ICT BoK Standard and supporting Technical Report User Guide in 2021. Similar to and com-
plementary with the e-CF standard EN 16234-1:2019 (e-Competence Framework) that provides an effi-

(Continued from page 2) 
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,W� ORRNV� OLNH�D�VFLHQFH�ILFWLRQ�VFHQDULR��EXW� LW� LV� UHDOLW\�DQG� LWV�QDPH� LV�6$56�&29����D�YLUXV� WKDW�DIWHU�
VSUHDGLQJ�WR�&KLQD�KDV�QRZ�DUULYHG�LQ�(XURSH��VHULRXVO\�DIIHFWLQJ�,WDO\��$�YLUXV�WKDW�LQ�DGGLWLRQ�WR�DIIHFW�
LQJ� SHRSOH
V� KHDOWK� LV� DOVR� VKDNLQJ� WKHLU� HYHU\GD\� OLYHV�� 7KLV� LV� SDUWLFXODUO\� WUXH� ZKHQ� LW� FRPHV� WR�
VFKRROV��:KLOH�LQ�WKH�PLGGOH�RI�D�QDWLRQ-ZLGH�ORFNGRZQ��WKH�,WDOLDQ�JRYHUQPHQW�LV�LQYLWLQJ�VFKRRO�HPSOR\�
HHV� WR�ZRUN� IURP� KRPH� DQG� WHDFKHUV� WR� FRRSHUDWH� LQ� RUGHU� WR� LPSOHPHQW� GLVWDQFH� WHDFKLQJ�� 6FKRROV�
ZHUH�LOO�HTXLSSHG�IRU�VXFK�D�VFHQDULR�DQG��WKHUHIRUH��WKH\�DUH�VXIIHULQJ��KRZHYHU��ZKDW�LV�KDSSHQLQJ�QRZ�
XQGHUOLQHV�KRZ�VFKRROV�FDQQRW�VWRS�GHVSLWH�HYHU\WKLQJ��6FKRROV�UHSUHVHQW�HGXFDWLRQ��JURZWK��KRSH��IRU�
WKH�SUHVHQW�DQG�WKH�IXWXUH�� 
 
:LWKLQ�D�IHZ�GD\V��WHDFKHUV�DQG�VFKRRO�SULQFLSDOV�ZHUH�DVNHG�WR�NHHS-XS-WR�GDWH�DQG�EHFRPH�GLJLWDO�H[�
SHUWV�� PDQDJLQJ� WR� PDVWHU� WRROV� WKDW� XQWLO� UHFHQWO\� ZHUH�PRVWO\� XQNQRZQ�� 7R� KHOS� WKHVH� QHZ� ³GLJLWDO�
WHDFKHUV´��$,&$��WRJHWKHU�ZLWK�LWV�QHWZRUN�RI�SDUWQHUV�EXLOW�DQG�FRQVROLGDWHG�RYHU�WLPH��PDGH�XS�RI�FRP�
SDQLHV��RUJDQL]DWLRQV�DQG�RWKHU�DVVRFLDWLRQV��GHOLYHUV�LPSRUWDQW�SURMHFWV�IRU�DOO�WKH�SHUVRQV�ZKR�ZDQW�WR�
DSSURDFK�WKH�ZRUOG�RI�GLJLWDO�VNLOOV�HYHQ�LQ�VXFK�D�SDUWLFXODU�VLWXDWLRQ��HVSHFLDOO\�WHDFKHUV�DQG�VWXGHQWV��
7KH�DVVRFLDWLRQ��WKDW�LQ�RUGHU�WR�SURWHFW�LWV�HPSOR\HHV�IDFLOLWDWHG�UHPRWH�ZRUNLQJ�IURP�WKH�EHJLQQLQJ�RI�
WKH�SDQGHPLF��LV�PDNLQJ�DYDLODEOH�VHYHUDO�UHVRXUFHV�DQG�FHUWLILFDWLRQV��ZHELQDUV��RQOLQH�FODVVHV�DQG�WX�
WRULDOV�IRU�WHDFKHUV�WKDW�QHHG�WR�NHHS�XS-WR-GDWH�WKHLU�GLJLWDO�VNLOOV�� 
 
7KH�6$56�&29���HPHUJHQF\�VKRXOG�QRW�GLVFRXUDJH�WHDFKHUV�DQG�SULQFLSDOV��,QVWHDG��ZH�VKRXOG�VHH�LW�
DV�DQ�RFFDVLRQ�WKDW�HPSKDVL]HV�WKH�SRWHQWLDO�RI�DSSO\LQJ�GLJLWDO�WHFKQRORJLHV�WR�WHDFKLQJ�� ,Q�WKLV�VLWXD�
WLRQ�LW�LV�HYHQ�PRUH�HYLGHQW�WKH�LPSRUWDQFH�RI�WKH�VRFLDO�UROH�RI�WHDFKHUV��WR�ZKRP�WHFKQRORJLHV�RIIHU�WKH�
QHFHVVDU\�WRROV�WR�EH�DW�WKH�IRUHIURQW��DORQJVLGH�SXSLOV�DQG�IDPLOLHV��QRW�RQO\�WR�WHDFK�WKHP�WKH�UHJXODU�
VXEMHFWV��EXW�DOVR� WR�HGXFDWH� WKHP� WR�DQ�HIILFLHQW�� UHVSRQVLEOH�DQG� LQIRUPHG�XVH�RI� WHFKQRORJLHV��7KH�
KRSH�LV�WKDW�DIWHU�WKLV�6$56�&29���HPHUJHQF\��VFKRROV�ZLOO�FKDQJH�IRU�WKH�EHWWHU��$IWHU�WKLV�FULWLFDO�SHUL�
RG�� VFKRROV�ZLOO� KDYH� WR� WUHDVXUH� WKLV� H[SHULHQFH��PDQ\� WHDFKHUV� DUH� UHDOL]LQJ� WKDW� D� GLIIHUHQW�ZD\� RI�
WHDFKLQJ��LQ�ZKLFK�GLJLWDO�WHFKQRORJLHV�SOD\�DQ�LPSRUWDQW�UROH��LV�SRVVLEOH��7KH\�DUH�VHHLQJ�WKDW�LQWHUQHW��
LQVWLWXWLRQV��FRPSDQLHV�DQG�LPSRUWDQW�DVVRFLDWLRQV�VXFK�DV�$,&$��RIIHU�VHYHUDO�RSSRUWXQLWLHV�WR�LPSURYH�
WKH�OHDUQLQJ�H[SHULHQFH��(YHU\�QHZ�HQFRXQWHU�DQG�UHODWLRQVKLS��HYHQ�LI�RQO\�IURP�D�GLVWDQFH��LV�D�SRVLWLYH�
H[SHULHQFH��EHFDXVH�WRJHWKHU�LW�LV�HDVLHU�WR�VHL]H�RSSRUWXQLWLHV��HYHQ�LQ�D�GLIILFXOW�FLUFXPVWDQFH�OLNH�WKLV�� 
&UHDWLYLW\�LV�VWLPXODWHG��HQHUJLHV�PXOWLSO\�DQG��WKDQNV�WR�WKH�HIIRUW�RI�HYHU\RQH��LW�LV�SRVVLEOH�WR�RYHUFRPH�
WKLV�HPHUJHQF\�ZLWK�D�VHW�RI�WRROV�DQG�H[SHULHQFHV�WKDW�ZLOO�DOORZ�LQVWLWXWLRQV��WHDFKHUV�DQG�SXSLOV�WR�EH�
EHWWHU�SUHSDUHG�WR�UHWXUQ�WR�D�ZRUOG�WKDW�ZLOO�SUREDEO\�QRW�EH�WKH�RQH�ZH�NQHZ�EHIRUH��EXW�PD\EH�ZLOO�VHH�
EHWWHU�SHRSOH� 

$,&$��,WDO\����1HZV�IURP�WKH�ILUVW�OLQH�DJDLQVW�WKH�SDQGHPLF�� 
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cient and broadly accepted common European language about ICT professional competence to IT organi-
sations, learning program providers and digital skills policy, the European ICT Foundational Body of 
Knowledge will make another key contribution to increase transparency and maturity across the Europe-
an ICT Profession.  A European Foundational Body of Knowledge needs strong ICT sector engagement 
from both ICT qualification and workplace perspectives.  In relation to this project a questionnaire has 
been developed.  IFIP stakeholders are encouraged to share their expertise, personal experience and 
views.  The EU ICT BoK stakeholder requirements survey completed here. Participation does not neces-
sarily require in-depth expertise. General views from multiple perspectives will support working towards a 
pragmatic and well-founded Foundational Body of Knowledge for the ICT Profession that can be equally 
applied in the qualification, workplace and digital skills policy environment of the European ICT sector.  

 
All follow-up meetings and conferences have been cancelled and/or postponed due to the COVID-19 Pandemic. 

(Continued from page 3) 
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Important Dates 
Submission due  
ϭϱ�:ƵŶĞ�ϮϬϮϬ 

Notification of acceptance 
ϯϭ��ƵŐƵƐƚ�ϮϬϮϬ 

Deadline for final version  
ϭϱ��ĞĐĞŵďĞƌ�ϮϬϮϬ 

  
General Chair 
>ĞŽŶ�^ƚƌŽƵƐ͕� �Ğ�
EĞĚĞƌůĂŶĚƐĐŚĞ��ĂŶŬ͕�E> 
  
Program Chairs 
^ƌŝŶŝǀĂƐ�<ĂƚŬŽŽƌŝ͕�h^&͕�h^� 
�ƵŐƵƐƚŽ��ĂƐĂĐĂ͕�/ŶĞƐĐ-
/�ͬ/ŶŽǀ͕�Wd 

  
Web Chair 
Omkar Dokur, USF, USA 
  
Steering Committee 
Carmelo Ardito, Italy 
Torsten Brinda, Germany 
Luis Camarinha-Matos, 
Portugal 
Augusto Casaca, Portugal 
Tibor Cinkler, Hungary 
Gordon Fletcher, UK 
Srinivas Katkoori, USA 
Fabio Paterno, Italy 
Ricardo Reis, Brazil 
Damien Sauveron, France 
Basie von Solms, South 
Africa 
Neuman Souza, Brazil 
Leon Strous, The Nether-
lands 
Ulrika Westergren, Sweden 
Marco Winckler, France 
  
  
  
  
  
  
  

  
3rd IFIP International Internet of Things (IoT) Conference 

5 – 6 November 2020 

Amsterdam, The Netherlands 
The IFIP International Internet of Things (IoT) Conference is the annual event of IFIP totally 
dedicated to IoT research, innovations and applications. The third conference in the series 
continues to put emphasis on the multidisciplinary nature of the IoT world. IoT covers a wide 
range of topics, from communication network protocols and embedded systems to data ana-
lytics and machine learning algorithms, having the objective of enabling a vast array of ser-
vices in areas like e-health, mobility, energy, manufacturing and agriculture, just to cite a few 
examples. IoT deployment needs also to take into consideration the security, privacy and so-
cial aspects of networking, which need to be fully investigated to ensure real added value for 
the IoT users. 
The IFIP IoT Conference addresses this wide variety of topics. Papers are sought to show 
technical advancements, research on major questions, innovation, pilot site results and poli-
cy issues. Perspectives might be from the people and organizations involved, like research-
ers, users, user organizations, ICT industry, authorities and regulators. 

DĂŝŶ�ƚŽƉŝĐƐ�ŽĨ�ŝŶƚĞƌĞƐƚ�;ŶŽŶ-ĞǆŚĂƵƐƟǀĞ�ůŝƐƚͿ 

 

^ƵďŵŝƐƐŝŽŶƐ�ĂŶĚ�ƐƵďŵŝƐƐŝŽŶ�ŐƵŝĚĞůŝŶĞƐ 
We solicit submissions of full papers and poster presentations. 
Submitted full papers must be original, unpublished, and not submitted to another confer-
ence or journal for consideration. Poster presentations will have to be student papers. 
Accepted submissions will be presented at the conference and included in the post-
conference edited book published in the IFIP Advances in Information and Communication 
Technology (AICT) series by Springer Nature. See https://www.springer.com/series/6102 

All papers must be written in English. Full papers should be at most 18 pages long in total 
including references and appendices. The paper should be intelligible without having to read 
the appendices. Poster presentations should be at most 4 pages. Submissions should not be 
anonymized. 
Authors must follow the Springer formatting instructions. Each paper will receive at least 3 
reviews. At least one author of each accepted paper must register by the early registration 
date and present the paper. Poster presentations will have to be presented by the student(s). 

For paper submissions go to 
https://easychair.org/conferences/?conf=ifipiot2020 

For more information visit the conference website http://ifip-iotconference.org/   or feel free 
to contact Leon Strous at strous@iae.nl or Srinivas Katkoori at katkoori@mail.usf.edu or Au-
gusto Casaca at augusto.casaca@inesc-id.pt 

Education, training, awareness 
End-user development 
Context-dependent applications 
Environmental issues 
Organizational and collaborative structures 
Risks, privacy, security, and resilience issues 
Impact on persons and society 
Novel applications and business models 
Professionalism/duty of care 
Legal and ethical issues 

IoT networks 
IoT architectures 
IoT devices 
IoT low power design 
IoT standards 
Pilot site results 
Artificial Intelligence in IoT 
IoT edge, fog and cloud architectures 
Distributed ledger technologies for IoT 
Interoperability of IoT deployments 
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Internet of Things (IoT)  
7KH�ERRN�RI�WKH�VHFRQG�HGLWLRQ�LV�QRZ�DYDLODEOH��WKH�QHW�OLVW�SULFH�RI�,),3�$,&7�����LV�¼�������� 

7KH�H%RRN�FDQ�EH�IRXQG�KHUH��KWWSV���OLQN�VSULQJHU�FRP�ERRN������������-�-���-�����-� 

*OREDO�3ROLF\�)UDPHZRUN�IRU�5HVSRQVLEOH�$,�–�7UDQVSDUHQF\�DQG�([SODLQDELOLW\ 

,),3� 9LFH� 3UHVLGHQW� DQG� 'HSXW\� 9LFH-&KDLU� RI� ,3��� $QWKRQ\� :RQJ� LV� FROODERUDWLQJ� ZLWK� D� PXOWL-
GLVFLSOLQDU\�JURXS�RI����WHFKQRORJ\�ODZ�H[SHUWV�IURP����FRXQWULHV�WR�XSGDWH�3ULQFLSOH���–�7UDQVSDUHQF\�
DQG� ([SODLQDELOLW\� RI� WKH� L7HFKODZ� *OREDO� 3ROLF\� )UDPHZRUN� IRU� 5HVSRQVLEOH� $,�� ZZZ�LWHFKODZ�RUJ�
5HVSRQVLEOH$,��+H�ZHOFRPHV�DQG�VHHNV�LQSXW�IURP�WHFKQLFDO�H[SHUWV�RQ�UHFHQW�GHYHORSPHQWV�LQ�WKH�ILHOG�
RI�([SODLQDEOH�$UWLILFLDO� ,QWHOOLJHQFH��;$,��DQG�7UDQVSDUHQF\�DQG�RQ�JXLGDQFH� IRU� UHJXODWRUV�RQ�KRZ� WR�
EHVW�LPSOHPHQW�WKH�3ULQFLSOH�DW�DQWKRQ\ZRQJ#DJZFRQVXOW�FRP� 

$,�DQG�DOJRULWKPLF�GHFLVLRQ-PDNLQJ�ZLOO�RYHU�WLPH�EULQJ�VLJQLILFDQW�EHQHILWV�WR�PDQ\�DUHDV�RI�RXU�KXPDQ�
HQGHDYRXUV��7KH�SUROLIHUDWLRQ�RI�$,�V\VWHPV�LPEXHG�ZLWK� LQFUHDVLQJO\�FRPSOH[�PDWKHPDWLFDO�PRGHOOLQJ�
DQG�PDFKLQH�OHDUQLQJ�DOJRULWKPV�DUH�EHLQJ�LQWHJUDWHG�LQ�YLUWXDOO\�HYHU\�VHFWRU�RI�WKH�HFRQRP\�DQG�VRFLH�
W\��WR�VXSSRUW�DQG�LQ�PDQ\�FDVHV�XQGHUWDNH�PRUH�DXWRQRPRXV�GHFLVLRQV�DQG�DFWLRQV��$OJRULWKPLF�GHFL�
VLRQ-PDNLQJ�LV�RIWHQ�RSDTXH�DQG�FRPSOH[��DQG�LW�FDQ�EH�GLIILFXOW� WR�H[SODLQ�WKH�UDWLRQDOH�IRU� LWV�FRQFOX�
VLRQV-� UDLVLQJ� FRQFHUQV� LQFOXGLQJ� WUXVWZRUWKLQHVV�� DFFRXQWDELOLW\�� OLDELOLW\�� H[SODLQDELOLW\�� LQWHUSUHWDELOLW\��
WUDQVSDUHQF\��DQG�KXPDQ�FRQWURO�� 

,Q�WKH�SXEOLF�VHFWRU��WKHVH�V\VWHPV�DUH�LQFUHDVLQJO\�EHLQJ�DGRSWHG�E\�JRYHUQPHQWV�WR�LPSURYH�DQG�UH�
IRUP�SXEOLF�VHUYLFH�SURFHVVHV��,Q�PDQ\�VLWXDWLRQV��VWDNHKROGHUV�DQG�XVHUV�RI�$,�ZLOO�H[SHFW�UHDVRQV�WR�
EH�JLYHQ�IRU�WUDQVSDUHQF\�DQG�DFFRXQWDELOLW\�RI�JRYHUQPHQW�GHFLVLRQV�ZKLFK�DUH�LPSRUWDQW�HOHPHQWV�IRU�
WKH�IXQFWLRQLQJ�RI�SXEOLF�DGPLQLVWUDWLRQ� 

$GGUHVVLQJ� WKHVH�FKDOOHQJHV�KDYH� LQFUHDVHG� LQ�XUJHQF\�DV�DGYHUVH�SRWHQWLDO� LPSDFWV�FRXOG�EH�VLJQLIL�
FDQW�� ,I� QRW� DSSURSULDWHO\� DGGUHVVHG�� KXPDQ� WUXVW� VXIIHUV�� LPSDFWLQJ�RQ�DGRSWLRQ�DQG�RYHUVLJKW� DQG� LQ�
VRPH�FDVHV�SRVLQJ�VLJQLILFDQW�ULVNV�WR�KXPDQLW\�DQG�VRFLHWDO�YDOXHV� 
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New chair for IFIP TC3 
 

)ROORZLQJ�6LQGUH�5¡VYLN¶V�SHULRG�RI�RIILFH�DV�FKDLU�RI� ,),3�7&���'RQ�3DVVH\�KDV�QRZ�WDNHQ�RYHU�DV�WKH�
LQFRPLQJ� FKDLU��7KHUH�ZDV�D� IRUPDO� KDQGRYHU�GXULQJ� WKH� ,),3�7&��$*0�KHOG� LQ�0XPEDL�� ,QGLD� LQ�HDUO\�
-DQXDU\������ 

 

 

 

+HUH�DUH�VRPH�RI�WKH�PHPEHUV�ZKR�DWWHQGHG�WKH�,),3�7&��$*0��IURP�OHIW�WR�ULJKW��-DYLHU�2VRULR��FKDLU�RI�
,),3�7&��:*������7RUVWHQ�%ULQGD� �FKDLU� RI� ,),3�7&��:*������&DWK\�/HZLQ� �FKDLU� RI� ,),3�7&��:*������
*HUDOG�)XWVFKHN��QDWLRQDO�UHSUHVHQWDWLYH�IRU�$XVWULD���6KDURQ�6LQJK��QDWLRQDO�UHSUHVHQWDWLYH�IRU�$XVWUDOLD���
0DU\�:HEE��6HFUHWDU\�RI�WKH�,),3�7&��H[HFXWLYH�DQG�FKDLU�RI�WKH�,),3�7&��WDVN�IRUFH�RQ�FRPSXWLQJ�FXUULF�
XOXP���6LQGUH�5¡VYLN��RXWJRLQJ�FKDLU�RI�,),3�7&����'RQ�3DVVH\��LQFRPLQJ�FKDLU�RI�,),3�7&����(GXDUG�'XQ�
GOHU��6HFUHWDU\�RI�,),3���DQG�0DFLHM�6\VOR��QDWLRQDO�UHSUHVHQWDWLYH�IRU�3RODQG�� 

 

'RQ�KDV�EHHQ�LQYROYHG�ZLWK�,),3�7&��IRU�RYHU����\HDUV��0RVW�UHFHQWO\�KH�KDV�VXSSRUWHG�,),3�7&��HYHQWV�
DV�FR-FKDLU�RI�6D,7(������LQ�*XLPDUmHV��3RUWXJDO��ZLWK�&DWK\�/HZLQ�DV�FR-FKDLU���FKDLU�RI�:&&(������LQ�
'XEOLQ�� ,UHODQG�� FKDLU� RI� WKH�GRFWRUDO� FRQVRUWLXP� IRU�2&&(������ LQ�/LQ]��$XVWULD� DQG� FR-FKDLU�RI�2&&(�
�����LQ�0XPEDL��,QGLD��ZLWK�7KHUHVH�.HDQH�DV�FR-FKDLU�� 

 

'RQ�ORRNV�IRUZDUG�WR�FRQWLQXLQJ�KLV�LQYROYHPHQW�ZLWK�,),3�7&���,Q�KLV�XSFRPLQJ�UROH�DV�FKDLU��'RQ�VD\V�� 

³,�KDYH�EHHQ�IRUWXQDWH�WR�ILQG�VR�PDQ\�FROOHDJXHV�LQ�,),3�7&��RYHU�WKH�\HDUV�ZKRP�,�KDYH�EHHQ�DEOH�WR�
JDLQ�VR�PXFK�IURP��,),3�7&��KDV�DOZD\V�EHHQ�D�ZHOFRPLQJ�FRPPXQLW\��\HW�VLQFHUH�LQ�LWV�GHVLUHV�WR�VXS�
SRUW�WHFKQRORJLFDO�DQG�FRPSXWLQJ�DZDUHQHVV��DFFHVV��DQG�XVDELOLW\�IRU�DOO��WR�HQKDQFH�WHDFKLQJ��OHDUQLQJ�
DQG�HGXFDWLRQDO�HQGHDYRXU�� 

7KLV�LV�D�FRPPXQLW\�ZKHUH�H[SHUWLVH�LQ�FRPSXWLQJ�DQG�GLJLWDO�WHFKQRORJLHV�LV�VKDUHG�LQWHUQDWLRQDOO\��RSHQ�
O\�DQG�ZLOOLQJO\�DFURVV�WKRVH�FRQFHUQHG�ZLWK�SROLF\��SUDFWLFH�DQG�UHVHDUFK��,),3�7&��FRQWLQXHV�WR�LGHQWLI\�
NH\�FKDOOHQJHV�WKDW�ZH�IDFH�LQWHUQDWLRQDOO\�LQ�HGXFDWLRQ��DQG�WR�ORRN�WR�ZD\V�WR�DGGUHVV�WKHVH�WKURXJK�DS�
SURSULDWH�DSSURDFKHV�WR�SROLF\��SUDFWLFH�DQG�UHVHDUFK�� 

,�ORRN�IRUZDUG�WR�EHLQJ�LQYROYHG�LQ�WKDW�FRQWLQXHG�MRXUQH\´� 
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,),3�7&��2&&(������–�ODWHVW�7&��FRQIHUHQFH�KHOG�LQ�0XPEDL��,QGLD 

7KH�&HQWUH�IRU�(GXFDWLRQ�,QQRYDWLRQ�DQG�$FWLRQ�5HVHDUFK��&(,	$5��DW�WKH�7DWD�,QVWLWXWH�RI�6RFLDO�6FLHQF�
HV� �7,66�� LQ�0XPEDL�� ,QGLD�� KRVWHG� WKH� ODWHVW� ,),3� 7&��2SHQ�&RQIHUHQFH� RQ� &RPSXWHUV� LQ� (GXFDWLRQ�
�2&&(���������WK�WR��WK�-DQXDU\�������7KH�FRQIHUHQFH�ZDV�HQWLWOHG��µ(PSRZHULQJ�WHDFKLQJ�IRU�GLJLWDO�HTXL�
W\�DQG�DJHQF\¶� 

 

2&&(������DWWUDFWHG�D�ZLGH�UDQJH�RI�SDUWLFLSDQWV�–�SROLF\�PDNHUV��WHDFKHUV��VWXGHQWV��DQG�UHVHDUFKHUV��
:LWK�PRUH�WKDQ�����GHOHJDWHV�IURP����FRXQWULHV�����SUHVHQWDWLRQV�ZHUH�JLYHQ��2&&(������DLPV�ZHUH�WR�
HQDEOH�SDUWLFLSDQWV�WR�VKDUH�NQRZOHGJH�DQG�LGHDV�DERXW�WKH�UDSLGO\�HPHUJLQJ�SUDFWLFHV�RI�&RPSXWHU�6FL�
HQFH�(GXFDWLRQ��&6(���DQG� WKH� LPSRUWDQW� UROH�&6(�KDV� LQ�HGXFDWLQJ�FUHDWRUV�RI� WKH� IXWXUH��3DUWLFLSDQWV�
ZHUH�DEOH� WR�GLVFXVV� WKH� LPSRUWDQFH�RI� HQVXULQJ�GLJLWDO� HTXLW\� DQG�DFFHVV�� DQG�KRZ� WR�DFKLHYH� WKLV� IRU�
PRUH�FRPPXQLWLHV��6RPH�VHVVLRQV�LQYROYHG�GHPRQVWUDWLRQV��ZLWK�LOOXVWUDWHG�H[DPSOHV�RI�KRZ�PRELOH�GH�
YLFHV�DUH�XVHG�IRU�HGXFDWLRQDO�SXUSRVHV�LQ�GHYHORSHG�DQG�GHYHORSLQJ�FRXQWULHV��([DPSOHV�RI�KRZ�LQFOX�
VLYH�DQG�DGDSWLYH�WHFKQRORJLHV�LPSDFW�VRFLHW\�DQG�NQRZOHGJH�ZHUH�GLVFXVVHG�DQG�LOOXVWUDWHG� 

 

2&&(������EHJDQ�ZLWK�D�3UH-&RQIHUHQFH�:RUNVKRS�IRU�HGXFDWLRQ�SUDFWLWLRQHUV��SURYLGLQJ�RSSRUWXQLWLHV�
IRU�WKHP�WR�H[SHULHQFH�FRQWHPSRUDU\�HGXFDWLRQDO�FRQFHSWV�DQG�SUDFWLFHV�XVLQJ�,&7� 7&��PHPEHUV�IDFLOL�
WDWHG�IRXU�ZRUNVKRSV��7KHUHVH�.HDQH�DQG�-D\DQWL�1D\DN��6ZLQEXUQH�8QLYHUVLW\��$XVWUDOLD��'RQ�3DVVH\��
/DQFDVWHU�8QLYHUVLW\��8.��0LFN�&KHVWHUPDQ��0DQFKHVWHU�0HWURSROLWDQ�8QLYHUVLW\��8.��DQG�/RXLVH�+D\HV�
DQG� (OOLH� 2YHUODQG�� 0DQFKHVWHU� 0HWURSROLWDQ� 8QLYHUVLW\�� 8.�� 6L[W\-QLQH� SDUWLFLSDQWV� IURP� DFURVV� ,QGLD�
ZHUH�LQYROYHG��DQG�UHSRUWHG�WKDW�VHVVLRQV�ZHUH�KLJKO\�DSSOLFDEOH�DQG�XVHIXO�IRU�WKHLU�FODVVURRP�WHDFKLQJ�
SUDFWLFHV�� 

 

2&&(������ZDV�FR-FKDLUHG�E\�'RQ�3DVVH\�DQG�7KHUHVH�
.HDQH�� ZLWK� WKH� ORFDO� RUJDQLVLQJ� FRPPLWWHH� FKDLUHG� E\�
$PLQD� &KDUDQLD�� 7,66�� 2SHQHG� E\� 3URI� 6KDOLQL� %KDUDW��
'LUHFWRU� RI� 7,66�� VKH� DOVR� ZHOFRPHG� 'DYLGH� 6WRUWL��
81(6&2�� WKH� ILUVW�NH\QRWH�ZKR�VSRNH�RQ� µ<RXWK�HGXFD�
WLRQ�SURMHFWV�LQ�FRPSXWHU�VFLHQFH�DQG�PDNLQJ�PRELOH�DSSV��
D�ZRUOGZLGH�SHUVSHFWLYH¶� 

$W�WKH�HQG�RI�WKH�GD\��D�SDQHO�GLVFXVVLRQ�RQ�� µ7KH�UROH�RI�
,&7� LQ� EULGJLQJ� OHDUQLQJ� DQG� RSSRUWXQLW\� JDSV�� ,VVXHV� RI�
4XDOLW\�� 6FDOH� DQG� 6XVWDLQDELOLW\¶� ZDV� PRGHUDWHG� E\�
6DW\DMLW�6DOLDQ��+HDG�RI�(GXFDWLRQ��7DWD�7UXVWV��7KH�SDQHO�
FRQVLVWHG� RI� SDUWLFLSDQWV� IURP�� WKH� 'LUHFWRUDWH� RI� (GXFD�

WLRQ�� *RYHUQPHQW� RI� 'HOKL�� .DLYDO\D� (GXFDWLRQ� )RXQGDWLRQ�� 0DGUDVDK� (GXFDWLRQ�� *RYHUQPHQW� RI�:HVW�
%HQJDO��WKH�6FKRRO�/HDGHUV�1HWZRUN�)RXQGDWLRQ�DQG�6/1�*OREDO�1HWZRUN��6&(57��&KDWWLVJDUK�5DLSXU��
DQG�'HHSHQLQJ�/HDUQLQJ��7DWD�7UXVWV�� 

2Q�WKH�VHFRQG�GD\��D�NH\QRWH�ZDV�JLYHQ�E\�'U�$D�
GLWHVKZDU� 6HWK�� ,,7� 'HOKL�� DQG� FR-IRXQGHU� RI� *UDP�
9DDQL��D�FRPPXQLW\�PHGLD�SODWIRUP�IRU�HPSRZHULQJ�
UXUDO�SRSXODWLRQV��$DGLWHVKZDU�6HWK� LV� WKDQNHG�KHUH�
IRU�KLV�SUHVHQWDWLRQ�E\�WKH�FR-FKDLU��7KHUHVH�.HDQH� 
 

$� ILQDO�NH\QRWH�ZDV�JLYHQ�E\�3URI�3DGPD�6DUDQJD�
SDQL�� 7,66�� RQ� µ&RQWLQXRXV� 3URIHVVLRQDO� 'HYHORS�
PHQW� IRU� 7HDFKHUV��:KDW�:RUNV��:K\� DQG�:KDW� LV�
ZRUWK� GRLQJ� ZLWK� ,&7¶�� 2WKHU� FRQIHUHQFH� VHVVLRQV�
HQDEOHG�SDUWLFLSDQWV�WR�SUHVHQW�IXOO�DQG�VKRUW�SDSHUV��
V\PSRVLD�� LQGXVWU\�DQG�V\VWHP�IRUHVLJKWV��DQG�LQQR�
YDWLYH�H[DPSOHV�RI�OHDUQLQJ�DQG�WHDFKLQJ� 

 

7KH�ILQDO�YRWH�RI�WKDQNV�ZDV�JLYHQ�E\�WKH�7&��&KDLU��6LQGUH�5¡VYLN��$�SRVW-FRQIHUHQFH�ERRN�ZLOO�EH�SXE�
OLVKHG�LQ�GXH�FRXUVH��7KH�OHDG�HGLWRU�LV�7RUVWHQ�%ULQGD� 
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,),3�1DPHV�)LUVW�&RKRUW�RI�)HOORZV 

*OREDO�,&7�3URIHVVLRQDO�%RG\�5HFRJQLVHV�&RQWULEXWLRQV�RI����+LJK�$FKLHYLQJ�0HPEHUV 

,Q�DQ�KLVWRULF�PRYH��,),3�KDV�DQQRXQFHG�LWV�ILUVW�FRKRUW�RI�)HOORZV��HOHYDWLQJ����0HPEHUV�WR�WKH�QHZ�
KLJKHU�VWDWXV�LQ�UHFRJQLWLRQ�RI�WKHLU�VXEVWDQWLDO�DQG�HQGXULQJ�FRQWULEXWLRQV�WR�WKH�,&7�LQGXVWU\�   

,),3�3UHVLGHQW��3URIHVVRU�0LNH�+LQFKH\��VDLG�KH�ZDV�GHOLJKWHG�WR�ZHOFRPH�VR�PDQ\�PHPEHUV�WR�WKH�
QHZ�JUDGH�RI�)HOORZ�DQG�FRQJUDWXODWHG�WKHP�RQ�WKHLU�DFKLHYHPHQWV� 

³0DQ\�RI�RXU�PHPEHUV�SOD\�YHU\�VLJQLILFDQW�UROHV�LQ�GULYLQJ�LQQRYDWLRQ��FRQGXFWLQJ�UHVHDUFK�DQG�LQGXV�
WU\�GHYHORSPHQW�´�KH�VDLG�  

³7KHVH�DUH�FRPPLWWHG�SURIHVVLRQDOV�ZKR�KDYH�KHOSHG�WR�VKDSH�WKH�,&7�VHFWRU�LQ�D�VLJQLILFDQW�ZD\��ERWK�
WKURXJK�WKH�UROHV�WKH\�KDYH�SOD\HG�LQ�,),3�7HFKQLFDO�&RPPLWWHHV��7&V��DQG�:RUNLQJ�*URXSV��:*V���
DQG�WKURXJK�WKHLU�FRQWULEXWLRQV�WR�WKHLU�YDULRXV�SURIHVVLRQDO�GRPDLQV��,),3�LV�SURXG�WR�UHZDUG�WKHLU�HI�
IRUWV�ZLWK�UHFRJQLWLRQ�DV�)HOORZV�´�KH�VDLG��QRWLQJ�WKDW�WKH�)HGHUDWLRQ�LV�DOUHDG\�DFFHSWLQJ�QRPLQDWLRQV�
IRU�IXWXUH�)HOORZV� 

7KH�QHZ�)HOORZV�DUH�  

(URO� *HOHQEH ZDV�UHFRJQLVHG�IRU�KLV�SLRQHHULQJ�ZRUN�RQ�&RPSXWHU�DQG�1HWZRUN�3HUIRUPDQFH��$�SUH-
HPLQHQW�DFDGHPLF�EDVHG�DW�/RQGRQ¶V�,PSHULDO�&ROOHJH��*HOHQEH�ZDV�UHVSRQVLEOH�IRU�LQWURGXFLQJ�WKH�*-
1HWZRUNV� 0RGHO� DQG� 5DQGRP� 1HXUDO� 1HWZRUNV� DV� ZHOO� DV� FRQWULEXWLQJ� WR� SURGXFWV� LQFOXGLQJ� 41$3�
�6\GQH\�3HUIRUPDQFH�$QDO\VLV�VRIWZDUH���WKH�)/(;6,0�PDQXIDFWXULQJ�V\VWHP�VLPXODWLRQ�WRRO��WKH�6<�
&2025(� �7KDOHV�� 9RLFH� 3DFNHW� 6ZLWFK�� DQG� WKH� &�$JHQWV� �4LQHWL4�� &RPPDQG� DQG� &RQWURO� 'HFLVLRQ�
$LG��+LV�UHVHDUFK�LQWR�HQHUJ\-HIILFLHQW�FORXG�FRPSXWLQJ�DQG�QHWZRUNV�RI�TXHXHV�KDV�EHHQ�KHDYLO\�FLWHG�
DQG� KH� KDV� EHHQ� D�PHPEHU� RI� ERWK� ,),3�:*� ���� �&RPSXWHU-EDVHG� 0HVVDJH� 6HUYLFHV�� DQG�:*� ����
�&RPSXWHU�6\VWHPV�0RGHOOLQJ���$�0HPEHU�RI�$FDGHPLD�(XURSDHD��KH�LV�D�)HOORZ�RI�,(((�DQG�$&0�DQG�
KDV�JUDGXDWHG����3K'V��LQFOXGLQJ����ZRPHQ�  

6LU� 7RQ\� +RDUH LV�D�%ULWLVK�FRPSXWHU�VFLHQWLVW�NQRZQ�IRU�GHYHORSLQJ�+RDUH�ORJLF�IRU�YHULI\LQJ�SURJUDP�
FRUUHFWQHVV��DQG�WKH�IRUPDO�ODQJXDJH FRPPXQLFDWLQJ�VHTXHQWLDO�SURFHVVHV �&63��WR�VSHFLI\�WKH�LQWHUDF�
WLRQV� RI FRQFXUUHQW� SURFHVVHV �LQFOXGLQJ� WKH GLQLQJ� SKLORVRSKHUV� SUREOHP�� DQG� WKH� LQVSLUDWLRQ� IRU�
WKH SURJUDPPLQJ�ODQJXDJH RFFDP��(PHULWXV�3URIHVVRU�RI�2[IRUG�8QLYHUVLW\¶V�'HSDUWPHQW�RI�&RPSXWHU�
6FLHQFH��KH�ZRQ�WKH�SUHVWLJLRXV�$&0�7XULQJ�$ZDUG�LQ������DQG�ZDV�NQLJKWHG�IRU�VHUYLFHV�WR�HGXFDWLRQ�
DQG�FRPSXWHU�VFLHQFH�LQ�������+LV�VHPLQDO�SDSHU��&RPPXQLFDWLQJ�6HTXHQWLDO�3URFHVVHV��&$&0��������
KDV�RYHU��� ����FLWDWLRQV��+RDUH�LV�D�GLVWLQJXLVKHG�)HOORZ�RI�,),3�7&����)RXQGDWLRQV�RI�&RPSXWHU�6FL�
HQFH��DQG�DOVR�VHUYHG�RQ�,),3�:*�����������9HULILHG�6RIWZDUH���:*������$OJRULWKPLF�/DQJXDJHV�DQG�
&DOFXOL���:*������)RUPDO�'HVFULSWLRQ�RI�3URJUDPPLQJ�&RQFHSWV��DQG�:*������3URJUDPPLQJ�0HWKRGROR�
J\�� 

/RWKDU� 7KLHOH ZDV�DZDUGHG�D�)HOORZVKLS�IRU�KLV�RXWVWDQGLQJ�FRQWULEXWLRQV�LQ�WKH�DUHD�RI�PXOWLREMHFWLYH�
RSWLPLVDWLRQ��%DVHG�DW�(7+�=XULFK��&RPSXWHU�(QJLQHHULQJ�DQG�1HWZRUNV�/DERUDWRU\��KH�LV�UHVSRQVLEOH�
IRU�LQYHQWLQJ��WRJHWKHU�ZLWK�(��=LW]OHU��WKH�YHU\�SRSXODU�6WUHQJWK�3DUHWR�(YROXWLRQDU\�$OJRULWKPV�63($�
DQG�63($��DQG�DOVR�SURSRVHG�D�V\VWHPDWLF�DSSURDFK�WR�GHVLJQLQJ�WHVW�SUREOHPV�IRU�HYDOXDWLRQ�RI�PXO�
WLREMHFWLYH�HYROXWLRQDU\�DOJRULWKPV��:LGHO\�FLWHG�IRU�KLV�ZRUN�RQ�PXOWLREMHFWLYH�DOJRULWKPV�DQG�PXOWL�
REMHFWLYH�RSWLPL]DWLRQ��7KLHOH�VHUYHG�DV�D�PHPEHU�RI�,),3�:*�������(PEHGGHG�6\VWHPV��  

*U]HJRU]� 5R]HQEHUJ KDV�HQMR\HG�D�OHQJWK\�FDUHHU� LQ�ZKLFK�KH�PDGH�GLVWLQJXLVKHG�FRQWULEXWLRQV�WR�
YDULRXV�DUHDV�UHODWLQJ�WR�WKH�IRXQGDWLRQV�RI�FRPSXWHU�VFLHQFH��LQFOXGLQJ�IRUPDO�ODQJXDJHV��WKH�WKHRU\�
RI�/�V\VWHPV�LQWURGXFHG�WRJHWKHU�ZLWK�$UWR�6DORPDD���DQG�'1$�FRPSXWLQJ��$�ORQJ-WLPH�PHPEHU�RI�,),3�
7&��� �)RXQGDWLRQV�RI�&RPSXWHU�6FLHQFH���5R]HQEHUJ�KROGV�KRQRUDU\�GRFWRUDWHV� IURP�VHYHUDO� OHDGLQJ�
XQLYHUVLWLHV��ZDV�3UHVLGHQW�RI� WKH�(XURSHDQ�$VVRFLDWLRQ�IRU�7KHRUHWLFDO�&RPSXWHU�6FLHQFH�IURP�����-
�����DQG�LV�D�PHPEHU�RI�$FDGHPLD�(XURSDHD�  

-RHOOH� &RXWD] LV�DQ�LQWHUQDWLRQDOO\�DFFODLPHG�UHVHDUFKHU�ZLWK�VLJQLILFDQW�DFKLHYHPHQWV�LQ�WKH�VRIWZDUH�
DVSHFWV�RI�+&,��LQFOXGLQJ�PXOWLPRGDO�LQWHUDFWLRQ��VRIWZDUH�DUFKLWHFWXUH�PRGHOOLQJ�DQG�SODVWLFLW\�RI�XVHU�
LQWHUIDFHV��%DVHG�DW�WKH�/DERUDWRU\�RI�,QIRUPDWLFV�DW�WKH�XQLYHUVLW\�RI�*UHQREOH�$OSV�LQ�)UDQFH��&RXWD]�
KDV�EHHQ� LQYHVWLJDWLQJ�WKH�FRQFHSW�RI�SODVWLFLW\�RI�XVHU� LQWHUIDFHV��XVHU� LQWHUIDFHV� IRU�PRELOH�FRPSX�
WLQJ��WKH�QRWLRQ�RI�FRQWH[W�RI�XVH��DV�ZHOO�DV�WKH�GHVLJQ�DQG�LPSOHPHQWDWLRQ�RI�DUWHIDFWV�WKDW�EOHQG�WKH�

(Continued on page 10) 
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SK\VLFDO�DQG� WKH�YLUWXDO��6KH� LV�DOVR� LQYHVWLJDWLQJ� WKH�SUREOHP�RI�HQG-XVHU� VRIWZDUH�HQJLQHHULQJ� IRU�
VPDUW�KRPHV�ZLWKLQ�WKH�JHQHUDO�IUDPHZRUN�RI�XELTXLWRXV�FRPSXWLQJ��$�ORQJ-WLPH�PHPEHU�RI�,),3�:*�
�����8VHU�,QWHUIDFH�(QJLQHHULQJ��IURP������WR�ODVW�\HDU��DFWLQJ�DV�LWV�9LFH�&KDLU�IURP�����-������6KH�
DOVR�VHUYHG�RQ�WKH�SURJUDP�FRPPLWWHHV�RI�,),3�FRQIHUHQFHV�LQ������������������DQG�������6KH�ZDV�
DZDUGHG�DQ�,),3�³7&���3LRQHHU�DZDUG´�IRU�³RXWVWDQGLQJ�FRQWULEXWLRQV�WR�WKH�HGXFDWLRQDO��WKHRUHWLFDO��
WHFKQLFDO��FRPPHUFLDO�RU�SURIHVVLRQDO�DVSHFWV�RI�DQDO\VLV��GHVLJQ��FRQVWUXFWLRQ��HYDOXDWLRQ�DQG�XVH�RI�
LQWHUDFWLYH�V\VWHPV´�LQ������ 

%HUWUDQG�0H\HU LV�D�)UHQFK�DFDGHPLF�DQG�VFLHQWLVW�UHVSRQVLEOH�IRU�WKH�(LIIHO�SURJUDPPLQJ�ODQJXDJH�
DQG�WKH�FRQFHSW�RI�GHVLJQ-E\-FRQWUDFW��3URIHVVRU�RI�6RIWZDUH�(QJLQHHULQJ�DW�(7+�=XULFK�IURP�����-
������KH� LV� FXUUHQWO\�D�3URIHVVRU�DW� WKH�3RO\WHFKQLF�8QLYHUVLW\�RI�0LODQ��+LV�ERRN�� ³2EMHFW-2ULHQWHG�
6RIWZDUH�&RQVWUXFWLRQ´�LV�RQH�RI�WKH�HDUOLHVW�DQG�PRVW�FRPSUHKHQVLYH�ZRUNV�SUHVHQWLQJ�WKH�FDVH�IRU�
REMHFW-RULHQWHG�SURJUDPPLQJ��$�UHFLSLHQW�RI�WKH�,),3�6LOYHU�&RUH�$ZDUG��0H\HU�LV�D�3DVW�&KDLU�RI�,),3�
7&����6RIWZDUH�7KHRU\�DQG�3UDFWLFH��DQG�D�PHPEHU�RI�:*������3URJUDPPLQJ�0HWKRGRORJ\�� 

:LO� YDQ� GHU� $DOVW ZDV�UHFRJQLVHG�IRU�KLV�LPSUHVVLYH�IRXQGDWLRQDO�FRQWULEXWLRQV�WR�%XVLQHVV�3URFHVV�
0DQDJHPHQW� E\� GHYHORSLQJ� ZRUNIORZ� PDQDJHPHQW� SDWWHUQV� DQG� WKH� <$:/� ODQJXDJH� IRU� ZRUNIORZ�
PDQDJHPHQW� �$�PHPEHU�RI�ERWK�,),3�:*������'HVLJQ�DQG�(YDOXDWLRQ�RI�,QIRUPDWLRQ�6\VWHPV��DQG�
:*�������:HE�'DWD�6HPDQWLFV���YDQ�GHU�$DOVW�SUHVHQWHG�D�.H\QRWH�DGGUHVV�DW�WKH�,),3�:RUOG�&RP�
SXWHU�&RQJUHVV������LQ�3R]QDQ��3RODQG�  

)DELR� 3DWHUQR LV )DELR�3DWHUQz�LV�5HVHDUFK�'LUHFWRU�DQG�+HDG�RI�WKH�/DERUDWRU\�RQ�+XPDQ�,QWHUIDF�
HV� LQ� ,QIRUPDWLRQ�6\VWHPV�DW� WKH� ,QVWLWXWH�RI�6FLHQFH�DQG�7HFKQRORJ\� �,67,-&15�� LQ�3LVD�� ,WDO\��+H�
ZDV�UHFRJQLVHG�IRU�KLV QXPHURXV�FRQWULEXWLRQV�WR�+XPDQ�&RPSXWHU�,QWHUDFWLRQ��+&,��DQG�DOVR�WR�FRQ�
QHFWHG�ILHOGV�VXFK�DV�6RIWZDUH�(QJLQHHULQJ�DQG�$UWLILFLDO�,QWHOOLJHQFH��+H�KDV�SXEOLVKHG�RYHU�����SD�
SHUV�LQ�UHIHUHHG�LQWHUQDWLRQDO�FRQIHUHQFHV�RU�MRXUQDOV�DQG�KLV�ERRN��³0RGHO-EDVHG�'HVLJQ�DQG�(YDOXD�
WLRQ� RI� ,QWHUDFWLYH�$SSOLFDWLRQV´� KDG� D� KXJH� LPSDFW� RQ� WKH�+&,� FRPPXQLW\�� ,WDO\¶V�1DWLRQDO� 5HSUH�
VHQWDWLYH� WR� ,),3� 7&� ��� �+XPDQ� &RPSXWHU� LQWHUDFWLRQ�� VLQFH� ������ 3DWHUQR� DOVR� FKDLUHG� ,,),3�:*�
����������8VHU�,QWHUIDFH�(QJLQHHULQJ��DQG�LV�D�PHPEHU�RI�,),3�:*������DQG�������+H�ZDV�DZDUGHG�
DQ�,),3�6LOYHU�&RUH�LQ������ 

-RKQ� 0\ORSRXORV LV�D�VFLHQWLVW�ZKR�KDV�PDGH�DQ�RXWVWDQGLQJ�FRQWULEXWLRQ�WR�6RIWZDUH�(QJLQHHULQJ��
FROODERUDWLQJ�RQ�WKH�7HORV�DSSURDFK�WR�UHSUHVHQWLQJ�NQRZOHGJH�DERXW�LQIRUPDWLRQ�V\VWHPV��DQG�KHOS�
LQJ� WR�GHYHORS�752326��DQ�DJHQW-RULHQWHG�VRIWZDUH�GHYHORSPHQW�PHWKRGRORJ\��%RUQ� LQ�*UHHFH��KH�
QRZ�UHVLGHV�LQ�&DQDGD�DQG�ZRUNV�DW�WKH�8QLYHUVLW\�RI�7RURQWR��+H�KDV�EHHQ�D�PHPEHU�RI�:,),3�:*�
�����6RIWZDUH�5HTXLUHPHQWV�(QJLQHHULQJ��������DQG�������$UFKLWHFWXUHV�IRU�(QWHUSULVH�,QWHJUDWLRQ��  

*HQH� 7VXGLN ZDV�QDPHG�D�)HOORZ�IRU�KLV�VLJQLILFDQW�FRQWULEXWLRQV�WR�F\EHUVHFXULW\�DQG�SULYDF\��SDU�
WLFXODUO\�WKURXJK�WKH�GHYHORSPHQW�RI�WKH�KLJKO\�HIILFLHQW�SURYDEO\�VHFXUH�3'3�WHFKQLTXH��3URYDEOH�'D�
WD� 3RVVHVVLRQ�� EDVHG� HQWLUHO\� RQ� V\PPHWULF� NH\� FU\SWRJUDSK\�� DV� ZHOO� DV� KLV� JURXS� VLJQDWXUH� DQG�
FRPSDQLRQ�LGHQWLW\�HVFURZ�VFKHPH��%DVHG�DW�WKH�'HSDUWPHQW�RI�&RPSXWHU�6FLHQFH��8QLYHUVLW\�RI�&DOL�
IRUQLD��7VXGLN�LV�D�PHPEHU�RI�,),3�:*�������'DWD�DQG�$SSOLFDWLRQ�6HFXULW\�DQG�3ULYDF\���+H�LV�DQ�,(((�
)HOORZ�DQG�$&0�)HOORZ�  

5RPDQ� 6ORZLQVNL LV�D�VFLHQWLVW�NQRZQ�IRU�KLV�ZRUN�LQ�WKH�DUHDV�RI�GRPLQDQFH-EDVHG�URXJK�VHW�WKHR�
U\�DQG�UREXVW�RUGLQDO�UHJUHVVLRQ�  3URIHVVRU�DQG�)RXQGLQJ�&KDLU�RI�WKH�/DERUDWRU\�RI�,QWHOOLJHQW�'HFL�
VLRQ�6XSSRUW�6\VWHPV�DW�WKH�,QVWLWXWH�RI�&RPSXWLQJ�6FLHQFH��3R]QDĔ�8QLYHUVLW\�RI�7HFKQRORJ\��3RODQG��
6ORZLQVNL KDV� EHHQ� GHYHORSLQJ�PHWKRGRORJ\� DQG� WHFKQLTXHV� RI� GHFLVLRQ� VXSSRUW�� LQFOXGLQJ�PXOWLSOH�
FULWHULD�GHFLVLRQ�DLGLQJ��PXOWLREMHFWLYH�RSWLPL]DWLRQ��SUHIHUHQFH�PRGHOOLQJ�DQG�NQRZOHGJH-EDVHG�GHFL�
VLRQ�VXSSRUW��+LV�UHVHDUFK�UHVXOWV�KDYH�EHHQ�DSSOLHG�WR�GHFLVLRQ�VXSSRUW�LQ�PHGLFLQH��WHFKQRORJ\��HFR�
QRPLFV�DQG�HQYLURQPHQWDO�VWXGLHV�  �+H�ZDV�*HQHUDO�FR-&KDLU�RI� WKH�,),3�:RUOG�&RPSXWHU�&RQJUHVV�
�����LQ�3RODQG�DQG�LV�D�PHPEHU�RI�,),3�7&�����$UWLILFLDO�,QWHOOLJHQFH� 

/HVOLH� *�� 9DOLDQW LV�D %ULWLVK�FRPSXWHU�VFLHQWLVW�DQG FRPSXWDWLRQDO�WKHRULVW ZKR LV�FXUUHQWO\�WKH�7��
-HIIHUVRQ� &RROLGJH� 3URIHVVRU� RI� &RPSXWHU� 6FLHQFH� DQG� $SSOLHG� 0DWKHPDWLFV� DW +DUYDUG� 8QLYHUVLW\��
.QRZQ�IRU�LQWURGXFLQJ�WKH�FRQFHSW�RI�WKH�OHDUQLQJ�PDFKLQH �WKHRUHWLFDO�IRXQGDWLRQ�RI�SURJUDPPLQJ�E\�
H[DPSOH�� DQG� EXON-V\QFKURQRXV� SDUDOOHO� �%63�� PRGHO�� KH� LV� D� 'LVWLQJXLVKHG� )HOORZ� RI� ,),3� 7&� ��
�)RXQGDWLRQV�RI�&RPSXWHU�6FLHQFH��DQG�D�IRUPHU�ZLQQHU�RI�WKH�SUHVWLJLRXV�$&0�7XULQJ�$ZDUG�  

(Continued from page 9) 
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-DQ� *XOOLNVHQ LV� D� SLRQHHU� UHVHDUFKHU� DQG� HGXFDWRU� IRFXVLQJ� RQ�+&,� UHVHDUFK� IRU� VRFLHWDO� LPSDFW�
WKURXJK� XVHU-FHQWUHG� GHVLJQ�� XVDELOLW\� DQG� DFFHVVLELOLW\� IRU� DOO�� 3URIHVVRU� RI� +&,� DQG� GHDQ� RI� WKH�
6FKRRO� RI� &RPSXWHU� 6FLHQFH� DQG� &RPPXQLFDWLRQ� DW� WKH� .7+� 5R\DO� ,QVWLWXWH� � RI� 7HFKQRORJ\ 
LQ�6WRFNKROP��*XOOLNVHQ�ZDV�DSSRLQWHG�³6ZHGHQ¶V�'LJLWDO�&KDPSLRQ´�E\�WKH�6ZHGLVK�*RYHUQPHQW�LQ�
������ DQG� LV� DOVR�&KDLUPDQ� RI� WKH�*RYHUQPHQW¶V�'LJLWDO� &RPPLVVLRQ��+H�ZRQ� WKH� ,),3�6LOYHU� &RUH�
$ZDUG�LQ������DQG�EHFDPH�DQ�,),3�7&���3LRQHHU�LQ������LQ�UHFRJQLWLRQ�RI�KLV�DFWLYH�SDUWLFLSDWLRQ�LQ�
,),3�7HFKQLFDO�&RPPLWWHHV�DQG�UHODWHG�,),3�JURXSV��DQG�RXWVWDQGLQJ�FRQWULEXWLRQV�WR�WKH�HGXFDWLRQDO��
WKHRUHWLFDO��WHFKQLFDO��FRPPHUFLDO�RU�SURIHVVLRQDO�DVSHFWV�RI�DQDO\VLV��GHVLJQ��FRQVWUXFWLRQ��HYDOXDWLRQ�
DQG�XVH�RI�LQWHUDFWLYH�V\VWHPV� 

)UDQN� 7LS LV�D�OHDGLQJ�UHVHDUFKHU�ZRUNLQJ�DW�WKH�ERXQGDU\�RI�3URJUDPPLQJ�/DQJXDJHV�DQG�6RIWZDUH�
(QJLQHHULQJ��IRFXVLQJ�RQ�WRROV�IRU�LPSURYLQJ�VRIWZDUH�TXDOLW\�DQG�SURJUDPPHU�SURGXFWLYLW\��+H�LV�WKH�
LQYHQWRU�RI�DXWRPDWHG�SURJUDP�UHIDFWRULQJ�WHFKQLTXHV�WKDW�DUH�XVHG�LQ�PDQ\�LQWHJUDWHG�GHYHORSPHQW�
HQYLURQPHQWV��PRVW� QRWDEO\� WKH� (FOLSVH� IUDPHZRUN��+LV�ZRUN� LQFOXGHV� SURJUDP� VOLFLQJ�� UHIDFWRULQJ��
DQG�FKDQJH�LPSDFW�DQDO\VLV� �3URIHVVRU�DQG�$VVRFLDWH�'HDQ�IRU�*UDGXDWH�3URJUDPV�DW�WKH &ROOHJH�RI�
&RPSXWHU� DQG ,QIRUPDWLRQ� 6FLHQFH DW 1RUWKHDVWHUQ� 8QLYHUVLW\� LQ� %RVWRQ�� 7LS� FKDLUHG� ,),3�:*� ����
�6RIWZDUH�,PSOHPHQWDWLRQ�7HFKQRORJ\��IURP�����-�����DV�ZHOO�DV�VHUYLQJ�RQ�QXPHURXV�SURIHVVLRQDO�
FRPPLWWHHV�DQG�H[SHUW�JURXSV� 

*HUKDUG� *RRV ZDV�KRQRXUHG�IRU�KLV�RXWVWDQGLQJ�FRQWULEXWLRQV�DV�DQ�HGXFDWRU� LQ�WKH�ILHOG�RI�,QIRU�
PDWLRQ�3URFHVVLQJ��7KH�ILUVW�&KDLU�RI�,QIRUPDWLFV�DW�WKH�8QLYHUVLW\�RI�.DUOVUXKH��*RRV�ZDV�D�IRXQGHU�
RI�WKH�)RVFKXQJV]HQWUXP�,QIRUPDWLN�LQ�������DQG�OHG�LWV�6RIWZDUH�(QJLQHHULQJ�JURXS� �0DQ\�RI�3URI��
*RRV¶�GRFWRUDO�VWXGHQWV� IURP�WKDW�JURXS�KDYH�JRQH�RQ� WR� WRS�DFDGHPLF�SRVWV� LQ�*HUPDQ\��6ZHGHQ�
DQG�WKH�8.��,Q�����-���KH�KHOSHG�IRXQG�WKH�,QWHUQDWLRQDO�&RPSXWHU�6FLHQFH�,QVWLWXWH��D�MRLQW�HIIRUW�
E\�WKH�*HVHOOVFKDIW�I�U�0DWKHPDWLN�XQG�'DWHQYHUDUEHLWXQJ�DQG�WKH�8QLYHUVLW\�RI�&DOLIRUQLD�DW�%HUNH�
OH\��$�IRXQGLQJ�PHPEHU�RI�,),3�:*������ 6RIWZDUH�,PSOHPHQWDWLRQ�7HFKQRORJ\��LQ�������KH�FKDLUHG�
WKDW�JURXS�IURP�����-��� 

$QGUHDV� =HOOHU LV�EHVW�NQRZQ�IRU�KLV�FRQWULEXWLRQV�WR�VRIWZDUH�HQJLQHHULQJ��SDUWLFXODUO\�LQ�UHODWLRQ�WR�
DXWRPDWHG�GHEXJJLQJ�DQG�PLQLQJ�VRIWZDUH�DUFKLYHV��+H� LQWURGXFHG� WKH� LGHD�RI�GHOWD�GHEXJJLQJ�RQ�
LQSXWV��ZKLFK�RQH�RI�WKH�PRVW�SURPLQHQW�DQG�PRVW�ZLGHO\�XVHG�WHFKQLTXHV�IRU�DXWRPDWHG�GHEXJJLQJ��
DQG�KH�SLRQHHUHG�WKH�UHVHDUFK�DUHD�NQRZQ�DV�VRIWZDUH�UHSRVLWRU\�PLQLQJ��+LV�SXEOLFDWLRQV�RQ�GHEXJ�
JLQJ��IDXOW�ORFDOLVDWLRQ�DQG�GHIHFW�SUHGLFWLRQ�DUH�KLJKO\�LQIOXHQWLDO��$Q�$&0�)HOORZ�DQG�PHPEHU�RI�,),3�
:*������6RIWZDUH� ,PSOHPHQWDWLRQ�7HFKQRORJ\���=HOOHU�KDV� UHFHLYHG�VHYHUDO�SUHVWLJLRXV�DZDUGV�DQG�
KDV�FKDLUHG�DQG�RUJDQLVHG�QXPHURXV�FRQIHUHQFHV�DQG�VHPLQDUV��+LV�UHVHDUFK�KDV�SURYLGHG�WKH�IRXQ�
GDWLRQ�IRU�WKH�VWDUW-XS�7HVWIDEULN�$*�WKDW�GHYHORSV�WHFKQLTXHV�IRU�DXWRPDWLF�WHVWLQJ�RI�:HE�DSSOLFD�
WLRQV�  

0LFKDHO� 6�� )UDQ] KDV�PDGH�EUHDNWKURXJK�FRQWULEXWLRQV�WKURXJK�KLV�LQYHQWLRQ�RI�WUDFH-WUHH�G\QDPLF�
FRPSLODWLRQ���SDUWLFXODUO\�VXLWHG�IRU�G\QDPLF�ODQJXDJHV�OLNH�-DYD6FULSW���DQG�KLV�WHFKQRORJLFDO�OHDGHU�
VKLS�LQ�EULQJLQJ�WKLV�WHFKQRORJ\�WR�WKH�RSHQ-VRXUFH�)LUHIR[�EURZVHU��+H�FRQYLQFHG�0R]LOOD�WR�LQFRUSR�
UDWH�KLV�WUDFH-WUHH�FRPSLODWLRQ�WHFKQRORJ\�LQWR�)LUHIR[��DFFHOHUDWLQJ�-DYD6FULSW�SHUIRUPDQFH�E\�D�IDF�
WRU� RI� �[� DQG� SRVLWLYHO\� LPSDFWLQJ� OLWHUDOO\� KXQGUHGV� RI�PLOOLRQV� RI� XVHUV�ZRUOGZLGH�� )UDQ]�ZDV� WKH�
6ZLVV�&RXQWU\�UHSUHVHQWDWLRQ�WR�,),3�7&����6RIWZDUH�7KHRU\�DQG�3UDFWLFH��IURP�����-���DQG�KDV�KHOG�
PHPEHUVKLS�RI�:*������6RIWZDUH�,PSOHPHQWDWLRQ�7HFKQRORJ\��VLQFH�������+H�KDV�DOVR�VHUYHG�RQ�:*�
������'DWD�DQG�$SSOLFDWLRQ�6HFXULW\�DQG�3ULYDF\��IURP�����-���DQG�:*��������&ULWLFDO�,QIUDVWUXFWXUH�
3URWHFWLRQ��VLQFH������ 

-XOLR�$EDVFDO KDV�EHHQ�UHFRJQLVHG�DV�DQ�,),3�)HOORZ�IRU�KLV�ZRUN�DV�D�WHDFKLQJ�DQG�UHVHDUFK�SLRQHHU�
LQ�WKH�+&,�ILHOG�LQ�6SDLQ�DQG�DFURVV�(XURSH��+H�FRQWULEXWHG�WR�WKH�FUHDWLRQ�RI�D�6SDQLVK�VSHDNLQJ�+&,�
FRPPXQLW\��$,32��FROODERUDWLQJ�ZLWK�RWKHU�XQLYHUVLWLHV�LQ�QXPHURXV�UHVHDUFK�DQG�WHDFKLQJ�DFWLYLWLHV��
+LV�UHVHDUFK�LQ�+&,�DQG�GLVDELOLW\�FRQWULEXWHG�WR�WKH�LQWHUQDWLRQDO�DGYDQFHPHQW�RI�WKH�ILHOG�RI�XQLYHU�
VDO�DFFHVVLELOLW\��,Q�WKLV�DUHD��KH�KDV�FROODERUDWHG�ZLWK�UHVHDUFKHUV�DQG�LQVWLWXWLRQV�ZRUOGZLGH�LQ�UH�
VHDUFK��WHDFKLQJ�DQG�SURPRWLQJ�DFFHVVLELOLW\��,Q������KH�IRXQGHG��DQG�KDV�VLQFH�KHDGHG��RQH�RI�WKH�
ILUVW�UHVHDUFK�WHDPV� LQ�+&,�DQG�GLVDELOLW\��DQG�KDV�VHUYHG�DV�DQ�H[SHUW�� UHYLHZHU�DQG�HYDOXDWRU� IRU�
PRVW�(8�UHVHDUFK�SURJUDPV�RQ�DFFHVVLELOLW\��$EDVFDO�KDV� UHSUHVHQWHG�6SDLQ� LQ�WKH�,),3�7&����+&,��
VLQFH�������FR-IRXQGLQJ�:*������+&,�DQG�'LVDELOLW\��LQ������DQG�FKDLULQJ�LW�XQWLO�������+HU�KDV�DOVR�
EHHQ�D�PHPEHU�RI�:*�������(GXFDWLRQ�LQ�+&,�DQG�+&,�&XUULFXOXP��VLQFH�������FR-RUJDQLVLQJ�QXPHU�
RXV�+&,�FRQIHUHQFHV�IRU�,),3�  
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,),3� )UDQFH� FRPPLWWHH� LV� SURXG� WR� WKDW� (URO� *HOHQEH�3+'�'6F�'�K�F�P���
ZDV�HOHFWHG�,),3�)HOORZ�LQ������� 

+H� LV� D� )HOORZ� RI� $&0�� ,(((�� WKH� 1DWLRQDO�
$FDGHP\� RI� 7HFKQRORJLHV� RI� )UDQFH�� WKH� 6FL�
HQFH�$FDGHPLHV�RI�%HOJLXP��+XQJDU\��3RODQG��
7XUNH\�DQG�$FDGHPLD�(XURSDHD�� 

&LWL]HQ� RI� )UDQFH� DQG� 7XUNH\�� KH� JUDGXDWHG�
IURP�$QNDUD�.ROHML�DQG�0LGGOH� (DVW� 7HFKQLFDO�
8QLYHUVLW\��$QNDUD�ZLWK�+LJK�+RQRXUV�� 

(URO� UHFHLYHG� D� 3K'� LQ� (OHFWULFDO� (QJLQHHULQJ�
XQGHU� 3URI�� (G� 6PLWK� DW� 1<8� RQ� �6WRFKDVWLF�
$XWRPDWD� ZLWK� 6WUXFWXUDO� 5HVWULFWLRQV�� OLQNLQJ�
WKH�VWDWH� WUDQVLWLRQ� IXQFWLRQ�RI� SUREDELOLVWLF� DX�
WRPDWD�WR�WKH�IRUPDO�ODQJXDJHV�WKDW�WKH\�UHFRJ�
QL]H�SXEOLVKHG�LQ�,QIRUPDWLRQ�DQG�&RPSXWDWLRQ��
DQG�,(((�7UDQVDFWLRQV�RQ�&RPSXWHUV��� 

'XULQJ� KLV� 3K'� KH� VWXGLHG� /RJLF� XQGHU� 'LFN�
.DUS��ODWHU�D�7XULQJ�$ZDUG�:LQQHU��DQG�IRUPDO�
ODQJXDJHV�EDVHG�RQ�-HII�8OOPDQ
V�ILUVW�ERRN�� 

+H�ZRUNHG�EULHIO\�DW�3KLOLSV�5HVHDUFK��(LQGKRYHQ��RQ�D��YLUWXDO�PHPRU\�IRU�$OJRO-EDVHG��VWDFN��DUFKLWHF�
WXUHV��DQG�EHFDPH�$VVLVWDQW�3URIHVVRU�DW� WKH�8QLYHUVLW\�RI�0LFKLJDQ��$QQ�$UERU�ZKHUH�KLV�FROOHDJXHV�
LQFOXGHG�$UWKXU�%XUNV��ILUVW�DXWKRU�RI�WKH�UHSRUW�WKDW��LQWURGXFHG�WKH��YRQ�1HXPDQQ�PDFKLQH���-RKQ�+RO�
ODQG��LQYHQWRU�RI�*HQHWLF�$OJRULWKPV���DQG�WKH�GLVFUHWH�PDWKHPDWLFLDQ�*HQH�/DZOHU��7KHUH��(URO�OHDUQHG�
SUDFWLFDO�FRPSXWLQJ�E\� WHDFKLQJ�SURJUDPPLQJ� ODQJXDJHV��DOJRULWKPV�DQG�RSHUDWLQJ�V\VWHPV��DQG�SXE�
OLVKHG�UHVHDUFK�RQ�UHOLDEOH�PHPRU\�PDQDJHPHQW�LQ�&RPP��$&0�DQG�$FWD�,QIRUPDWLFD�� 

)URP� ����� DW� ,15,$� KH� SLRQHHUHG� UHVHDUFK� RQ� &RPSXWHU� DQG� 6\VWHP� 3HUIRUPDQFH�0RGHOOLQJ� XVLQJ�
4XHXHLQJ�1HWZRUNV��KHOSLQJ�WR�VROYH�WKH�WKUDVKLQJ�SUREOHP�LQ�RSHUDWLQJ��V\VWHPV�ZLWK�YLUWXDO�PHPRU\��
DQG� FRQWULEXWLQJ� WR� WKH�41$3� VRIWZDUH� SDFNDJH� DQG� ,15,$
V� ILUVW� VWDUW-XS� 6,08/2*�� ,Q� ����� KH� UH�
FHLYHG�D�'RFWRUDW�qV�6FLHQFHV�XQGHU�3URI��-�-/��/LRQV��+H�EHFDPH�&KDLU�3URIHVVRU�DW�8QLYHUVLW\�RI�/LqJH�
LQ�������FRQWLQXLQJ�DV�FRQVXOWDQW�DW�,15,$�ZLWK�VHPLQDO�UHVHDUFK�RQ�'LIIXVLRQ�$SSUR[LPDWLRQV��2SWLPXP�
&KHFNSRLQWV��DQG�2SWLPXP�&RQWURO�RI�(WKHUQHW-OLNH�&KDQQHOV�WKDW�DSSHDUHG�LQ�-RXUQDO�$&0��5HWXUQLQJ�
WR�3DULV�DV�3URIHVVRU�DW�2UVD\� LQ������KH�FR-IRXQGHG�WKH�/5,� �/DERUDWRLUH�GH�5HFKHUFKH�HQ� ,QIRUPD�
WLTXH��ZLWK�-�-&��%HUPRQG�DQG�-��9XLOOHPLQ��$W�2UVD\�DQG�8QLYHUVLW\�3DULV-'HVFDUWHV� �����-�����KH� LQ�
YHQWHG�*-1HWZRUNV� DQG�5DQGRP�1HXUDO� 1HWZRUNV�� SDWHQWHG� WKH� ILUVW� 9RLFH-RYHU-,3� VZLWFK� 6\FRPRUH��
SXEOLVKHG�VHPLQDO�ZRUN�RQ�UHVHTXHQFLQJ�LQ�FRGHFV�LQ�-RXUQDO�$&0��DQG�RWKHU�ZRUN�LQ�-RXUQDO�RI�$SSOLHG�
3UREDELOLW\��&RPP��$&0��7KHRUHWLFDO�&RPSXWHU�6FLHQFH��DQG�0DQDJHPHQW�6FLHQFH�� 

+H� IRXQGHG� WZR�3K'�SURJUDPV��GHYHORSHG� WKH�FRPPHUFLDO�)/(;6,0�PDQXIDFWXULQJ�VLPXODWRU�� VHUYHG�
DV�0LQLVWHULDO�$GYLVHU�IRU�6FLHQFH������-�����DQG�FR-IRXQGHG�,),3�:*�����,Q������KH�EHFDPH�1HZ�-HU�
VH\�(QGRZHG�3URIHVVRU�RI�&RPSXWHU�6FLHQFH�DW�1-,7��DQG�ODWHU�1HOOR�/��7HHU�DW�'XNH�8QLYHUVLW\�ZKHUH�
KH�GHYHORSHG�QHXURQDO�DGDSWLYH�YLGHR�FRPSUHVVLRQ�PHWKRGV�DQG�DQ�DOJRULWKP�IRU�UHFRJQL]LQJ�EUDLQ�WX�
PRXUV�LQ�05,�LPDJHV�SXEOLVKHG�LQ�WKH�MRXUQDO�3URFHHGLQJV�,(((��� 

,Q� ����-����� DV� 'LUHFWRU� RI� WKH� 6FKRRO� RI� ((&6� DW� 8QLYHUVLW\� RI� &HQWUDO� )ORULGD�� KH� LQYHQWHG� WKH�
�&RJQLWLYH�3DFNHW�1HWZRUN��WKDW�URXWHV�SDFNHWV�DGDSWLYHO\�LQ�D�QHWZRUN�WR�RSWLPL]H�4XDOLW\�RI�6HUYLFH��$W�
,PSHULDO� &ROOHJH� �����-���� KH� GHYHORSHG� QHZ� UHVHDUFK� RQ� 6HOI-$ZDUH� 1HWZRUNV� DQG� (QHUJ\-$ZDUH�
&ORXG�&RPSXWLQJ�SXEOLVKLQJ�LQ�VHYHUDO�,(((�DQG�$&0�7UDQVDFWLRQV��WKH�&RPSXWHU�-RXUQDO�DQG�3K\VLFDO�
5HYLHZ��DQG�JDYH�NH\QRWHV�DW�,),3�:&&�DQG�7&���,(((�DQG�$&0�FRQIHUHQFHV�� 

$IWHU�%UH[LW��KH�FRQWLQXHV�KLV�UHVHDUFK�DV�3URIHVVRU�LQ�WKH�,QVWLWXWH�RI�7KHRUHWLFDO�DQG�$SSOLHG�,QIRUPDW�
LFV��3ROLVK�$FDGHP\�RI�6FLHQFHV�� DQG� LV� LQYROYHG� LQ� VHYHUDO�(8�+�����SURJUDPV�� �+H�KDV�JUDGXDWHG�
RYHU����3K'V��VRPH�EHFDPH�$&0�3UHVLGHQW��8QLYHUVLW\�3UHVLGHQWV�DQG�3URYRVWV��)HOORZV�RI�1DWLRQDO�
$FDGHPLHV�LQ�)UDQFH�DQG�&DQDGD��LQGXVWU\�OHDGHUV�DQG��SURIHVVRUV�LQ�)UDQFH��&DQDGD��*UHHFH��&KLQD��
7XUNH\��0RURFFR��8.��DQG�86$� 

(URO�ZDV�DZDUGHG�&KHYDOLHU�GH�OD�/pJLRQ�G
+RQQHXU�DQG�&RPPDQGHXU�GX�0pULWH��)UDQFH���&RPPHQGD�
WRUH�DO�0HULWR�DQG�*UDQGH�8IILFLDOH�GHOOD�6WHOOD�G
,WDOLD� �,WDO\���DQG�'RFWRUDWHV�+RQRULV�&DXVD� IURP� WKH�
8QLYHUVLWLHV�RI�/LqJH��%HOJLXP���5RPD�,,��,WDO\��DQG�%RJD]LFL��7XUNH\��� 
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GROWING IMPACT OF ICT ON SERBIA’S DEVELOPMENT  
$IWHU� \HDUV�RI� VWDJQDWLRQ��6HUELD�KDV�EHHQ� UHFRUGLQJ� LQFUHDVLQJ� VXFFHVV� LQ� WKH� ILHOG�RI� LQIRUPDWLRQ�DQG�
FRPPXQLFDWLRQ�WHFKQRORJLHV��,&7��IRU�VHYHUDO�\HDUV�QRZ��7KH�ODWHVW�EHQHILFLDO�LPSDFWV�RI�,&7�RQ�6HUELD
V�
GHYHORSPHQW�DUH�UHIOHFWHG�LQ�WKH�IROORZLQJ� 

,Q�������WKH� ,7�VHFWRU� LQ�6HUELD�JUHZ�DW�D�UDWH�RI�������DQG�LW�ZDV�UDQNHG�DPRQJ�WKH���OHDGLQJ�LQGXV�
WULHV�DFFRUGLQJ�WR�SURILWDELOLW\� 

,Q� ������ ,7� VHUYLFH� H[SRUWV� DPRXQWHG�WR�����ELOOLRQ�HXURV��WKXV�UHSUHVHQWLQJ�DQ�LQFUHDVH�RI�����FRP�
SDUHG� WR�������7KH� ODUJHVW�QXPEHU�RI�QDWLRQDO� ,7�FRPSDQLHV� LV�RULHQWHG� WRZDUGV�GRLQJ� EXVLQHVV� ZLWK�
FRPSDQLHV�LQ�WKH�(XURSHDQ�8QLRQ� 

7HDFKLQJ� LQIRUPDWLFV� LQ�VFKRROV� LV�FRQVWDQWO\�EHLQJ� LPSURYHG��WKXV�FUHDWLQJ�D�VRXQG�EDVLV�IRU� WKH�IXWXUH�
GHYHORSPHQW�RI�VXFFHVVIXO�VWXGHQWV�DQG�SURIHVVLRQDOV�ZKR�ZLOO�EHQHILW�WKH�RSHUDWLRQV�RI�,&7��,Q�WKH�ODVW���
\HDUV��TXRWDV�IRU�VWXG\LQJ�LQIRUPDWLFV�KDYH�LQFUHDVHG�E\������ZKLFK�LV�JRRG��\HW�QRW�HQRXJK� 

7KH�SODQ�³6HUELD�����´��ZKLFK�HQYLVDJHV�WRWDO�LQYHVWPHQWV�LQ�LQIUDVWUXFWXUH�DPRXQWLQJ�WR����ELOOLRQ�HXURV��
KDV�EHHQ�DGRSWHG��7KH�SODQ�LQFOXGHV�LQYHVWPHQWV�LQ�WKH�GHYHORSPHQW�RI�,&7�DSSOLFDWLRQ�ZRUWK�����PLOOLRQ�
HXURV��DQ�DFFHVV�WR�WKH�,QWHUQHW�IRU�DOO�WKRVH�FLWL]HQV�ZKR�FXUUHQWO\�GR�QRW�KDYH�LW��WKH�RSHQLQJ�RI��������
GLJLWDO�FODVVURRPV��LQYHVWPHQWV�LQ�DUWLILFLDO�LQWHOOLJHQFH�SURMHFWV�ZRUWK����PLOOLRQ�HXURV��HWF�� 

,Q�'HFHPEHU�������WKH�*RYHUQPHQW�RI�WKH�5HSXEOLF�RI�6HUELD�DGRSWHG�WKH�6WUDWHJ\�IRU�WKH�'HYHORSPHQW�
RI�$UWLILFLDO� ,QWHOOLJHQFH�� WKXV�PDNLQJ�6HUELD� WKH���WK�FRXQWU\� LQ� WKH�ZRUOG� WR�KDYH�VXFK�D�GHYHORSPHQWDO�
GRFXPHQW��7KH�GRFXPHQW�HQYLVDJHV�WKH�DSSOLFDWLRQ�RI�DUWLILFLDO�LQWHOOLJHQFH�LQ�SXEOLF�DGPLQLVWUDWLRQ��KHDOWK�
FDUH��HFRQRP\�� WUDQVSRUW�� VWDUW-XS�FRPSDQLHV��DV�ZHOO�DV� LQ� WKH�GHYHORSPHQW�RI�QHZ�SURGXFWV�DQG�VHU�
YLFHV��HWF��$UWLILFLDO�LQWHOOLJHQFH�LV�H[SHFWHG�WR�FRQWULEXWH�WR�6HUELD
V�*'3�JURZWK�DW�D�UDWH�RI�����E\������� 

7KH� VXFFHVVIXO� GHYHORSPHQW� RI� H-*RYHUQPHQW� LV� UHIOHFWHG� LQ� WKH� VHWWLQJ� XS� RI� D� QHZ� SRUWDO�
�ZZZ�HXSUDYD�JRY�UV��FRQWDLQLQJ�QHZ�IXQFWLRQDOLWLHV�DQG�FRQWHQWV��7KH�SRUWDO�FDQ�EH�DFFHVVHG�YLD�FRP�
SXWHUV�RU�PRELOH�SKRQHV��7KH�SRUWDO�KDV�DERXW�RQH�PLOOLRQ�XVHUV��HYHU\�VL[WK�FLWL]HQ�RI�6HUELD�XVHV�LW�� 

7KH�VXSSRUW�V\VWHP�DLPHG�DW�VWDUW-XSV�DQG�LQQRYDWLRQV�LV�FRQVWDQWO\�EHLQJ�LPSURYHG��,Q�������DERXW� ����
FRPSDQLHV�XVHG�DVVHWV�IURP�WKH�,QQRYDWLRQ�)XQG��6LQFH�������SDUWLDO�WD[�DQG�FRQWULEXWLRQ�H[HPSWLRQV�
WR�WKH�HDUQLQJV�RI�IRXQGHUV�LQ�WKH�DUHD�RI�LQQRYDWLRQ��DV�ZHOO�DV�IRU�QHZ�HPSOR\PHQW�DQG�\RXQJ�UHWXUQHHV�
IURP�DEURDG�KDYH�EHHQ�LQWURGXFHG��7KH��6FLHQFH-7HFKQRORJ\�3DUN�%HOJUDGH��EULQJLQJ�WRJHWKHU����VWDUW-
XS�FRPSDQLHV�ZLWK�DERXW�����HQJLQHHUV��ZKR�SUHGRPLQDQWO\�ZRUN�LQ�WKH�,7�ILHOG�DQG�KDYH�QRWDEOH�UHVXOWV�
LQ� LQQRYDWLRQ�� LV�VXFFHVVIXOO\�EHLQJ�GHYHORSHG��6FLHQFH-WHFKQRORJ\�SDUNV� LQ�1Lã�DQG�1RYL�6DG�ZLOO�KDYH�
EHHQ�RSHQHG�E\�WKH�HQG�RI�WKLV�\HDU� 

7KHVH� DQG� RWKHU�PHDVXUHV� DQG� SURFHVVHV� LQ� WKH� ,7� ILHOG� DUH�JUDGXDOO\�FKDQJLQJ� 6HUELD¶V� HFRQRPLF�
VWUXFWXUH�LQ�IDYRXU�RI�D�JUHDWHU�UROH�RI�NQRZOHGJH�DQG�LQQRYDWLRQ�DQG�ZH�KRSH�WKDW�WKLV�SURFHVV�ZLOO�FRQ�
WLQXH��7KH�,QIRUPDWLFV�$VVRFLDWLRQ�RI�6HUELD�FRQWULEXWHV�E\�ZRUNLQJ�RQ�WKH�SURPRWLRQ�RI�QHZ�,&7��DSSOLFD�
WLRQ�RI�QHZ�NQRZOHGJH�DQG�DIILUPDWLRQ�RI�VXFFHVVIXO�QDWLRQDO�,&7�VROXWLRQV� 

,Q�DGGLWLRQ�WR�HYLGHQW�VXFFHVVHV�DQG�SRVLWLYH�SURFHVVHV��WKH�,7�VFHQH�LQ�6HUELD�IDFHV�VRPH�ORQJVWDQGLQJ�
SUREOHPV��'XH�WR�\HDUV�RI�ORZ�HFRQRPLF�JURZWK��WKH�QDWLRQDO�,7�PDUNHW�LV�XQGHUGHYHORSHG�DQG�LW�DPRXQWV�
WR�DURXQG�����PLOOLRQ�HXURV��ZLWK�DQ�DYHUDJH�,7�VSHQGLQJ�RI�DURXQG����HXURV�SHU�FDSLWD��7KH�UHDOL]HG�HFR�
QRPLF�JURZWK�RI������UHFRUGHG� LQ������ LV�H[SHFWHG� WR�FRQWULEXWH� WR�D�JUHDWHU�JURZWK�RI� WKH�QDWLRQDO� ,7�
PDUNHW��6HUELD�QRZ�ODFNV�DERXW��������,7�SURIHVVLRQDOV��7KH�,QIRUPDWLFV�$VVRFLDWLRQ�RI�6HUELD�KDV�VXJ�
JHVWHG�WKH�0LQLVWU\�RI�(GXFDWLRQ��6FLHQFH�DQG�7HFKQRORJLFDO�'HYHORSPHQW�LQFUHDVH�WKH�TXRWDV�IRU�VWXG\�
LQJ�LQIRUPDWLFV�E\������LQ�WKH�QH[W���\HDUV��WKXV�VROYLQJ�WKH�JURZLQJ�SUREOHP�RI�VWDII�VKRUWDJHV�WR�D�GH�
JUHH� 

,&7�FRPSDQLHV�DQG�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQV�DUH�UHVSRQVLEOH�IRU�PRVW�RI�WKH�VXFFHVVHV�VR�IDU�
LQ�WKH�,7�VHFWRU�GHYHORSPHQW�LQ�6HUELD��7KH�SUHVHQWHG�GDWD�VKRZ�WKDW�QRZDGD\V��DIWHU�D�QXPEHU�RI�
\HDUV��WKH�VWDWH��ZLWK�LWV�LQLWLDWLYHV�DQG�DFWLYLWLHV��LV�HPHUJLQJ�DV�D�FRPSOHPHQWDU\�JHQHUDWRU�RI�D�
PRUH�G\QDPLF�SDUWLFLSDWLRQ�RI�WKH�,&7�VHFWRU�LQ�6HUELD¶V�IDVWHU�GHYHORSPHQW� 

 
     1LNROD�0DUNRYLü��'UDJDQD�%HþHMVNL�9XMDNOLMD��3K' 
      ,QIRUPDWLFV�$VVRFLDWLRQ�RI�6HUELD 
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.=1�,7�VHFWRU��URRP�IRU�JURZWK�GHVSLWH�VORZ�PDUNHW 

.=1�,,736$�OHDGHUV�DQG�,7�LQGXVWU\�VWDNHKROGHUV�VHH�RSSRUWXQLWLHV�LQ�EORFNFKDLQ��F\EHUVHFXULW\��,R7 

,Q�WKH�IDFH�RI�VORZ�HFRQRPLF�JURZWK�DFURVV�WKH�FRXQWU\��,7�LQGXVWU\�VWDNHKROGHUV�DUH�RSWLPLVWLF�WKDW�WKHUH�DUH�RSSRU�
WXQLWLHV�IRU�JURZWK�LQ�WKH�.ZD=XOX-1DWDO�PDUNHW� 

&RPPLWWHH�PHPEHUV�RI�WKH�,QVWLWXWH�RI�,QIRUPDWLRQ�7HFKQRORJ\�3URIHVVLRQDOV�6RXWK�$IULFD��,,736$��DQG�ORFDO�LQGXV�
WU\�SOD\HUV�UHSRUW�WKDW�WKHUH�LV�VFRSH�IRU�,7�VHFWRU�JURZWK�ERWK�ZLWKLQ�WKH�SURYLQFH�DQG�RXW�RI�WKH�SURYLQFH�LQWR�SDQ-
$IULFDQ�DQG�JOREDO�PDUNHWV� 

.ZD=XOX�1DWDO�LV�FKDUDFWHULVHG�E\�D�FURVV-VHFWLRQ�RI�LQGXVWULHV��UDQJLQJ�IURP�SRUWV�DQG�ORJLVWLFV�WKURXJK�WR�PDQXIDF�
WXULQJ�DQG�UHWDLO��7KH�SURYLQFH�LV�IHHOLQJ�WKH�HIIHFWV�RI�VORZ�QDWLRQDO�HFRQRPLF�JURZWK��VD\�VWDNHKROGHUV��³7KH�PDUNHW�
LV� IODW��0DQ\�EXVLQHVVHV�DUH�VWUXJJOLQJ�ZLWK� WRXJK�HFRQRPLF�FRQGLWLRQV��ZKLFK� LV� UHIOHFWHG� LQ� WKHLU� ,7�VSHQG�´�VD\V�
,,736$�.=1�&KDSWHU�&RPPLWWHH�PHPEHU�%U\DQ�%D[WHU��+RZHYHU��KH�VHHV�NHHQ�ORFDO�LQWHUHVW�LQ�HPHUJLQJ�WHFKQROR�
JLHV�DQG�VFRSH�IRU�JURZWK�LQ�IXWXUH� 

³$�ORW�RI�SHRSOH�DUH�WDONLQJ�DERXW�WKH�,QWHUQHW�RI�7KLQJV��,R7���DOWKRXJK�IHZ�DUH�GRLQJ�LW�DW�WKLV�VWDJH��7KHUH�LV�URRP�
IRU�,R7�JURZWK�LQ�WKH�SURYLQFH¶V�UHWDLO��PDQXIDFWXULQJ�� ORJLVWLFV��DJULFXOWXUH�DQG�XWLOLWLHV�VHFWRUV�LQ�SDUWLFXODU��$JULFXO�
WXUH�LV�YHU\�LQWHUHVWHG�LQ�WKH�WHFKQRORJ\�WR�KHOS�LPSURYH�ZDWHU�PDQDJHPHQW�DQG�FURS�\LHOGV��DQG�VXJDU�FRPSDQLHV�
KDYH�ORRNHG�DW�VRLO�PRLVWXUH�PRQLWRULQJ�WR�LPSURYH�PDQDJHPHQW�RI�LUULJDWLRQ��6PDOOHU�IDUPV�DUH�XVLQJ�WKH�WHFKQRORJ\�
IURP�QLFKH�SURYLGHUV��%XW� WKH�XVH�FDVHV� IRU� ,R7�DUH�DV�ZLGH�DV�\RXU� LPDJLQDWLRQ�� LQFOXGLQJ�VDIHW\�SUR[LPLW\��HPLV�
VLRQV�PRQLWRULQJ�DQG�DVVHW�WUDFNLQJ�´�KH�VD\V� 

,Q�DGGLWLRQ�WR�EXGJHW�FRQVWUDLQWV��KH�QRWHV�WKHUH�DUH�FHUWDLQ�FKDOOHQJHV�LQ�WKH�ZD\�RI�,R7�DGRSWLRQ�LQ�WKH�SURYLQFH��³$�
NH\�FRPSRQHQW�RI� ,R7� LV� FRPPXQLFDWLQJ�ZLWK� WKH�HQG�VHQVRUV��2SWLRQV� DUH� OLPLWHG� LQ� UHPRWH�DUHDV�ZKHUH�SULYDWH�
/3:$1��ORZ-SRZHU�ZLGH-DUHD�QHWZRUN��QHWZRUNV�ZLOO� KDYH� WR�EH�EXLOW��$OVR��HQWU\� OHYHO� ,R7�V\VWHPV�DUH�GHVLJQHG�
ZLWK�QR�FRQVLGHUDWLRQ�IRU�F\EHU�VHFXULW\��ZKLFK�SUHVHQWV�QHZ�FKDOOHQJHV�IRU�,7�SURIHVVLRQDOV�WR�HQVXUH�WKH�DGRSWLRQ�
RI�WKLV�WHFKQRORJ\�WDNHV�SODFH�VHFXUHO\�ZLWKRXW�SXWWLQJ�WKH�UHVW�RI�WKH�EXVLQHVV�DW�ULVN�´ 

)HOORZ�,,736$�.=1�&KDSWHU�&RPPLWWHH�PHPEHU�-RKQ�6LQJK�QRWHV�WKDW�EXVLQHVVHV�LQ�WKH�SURYLQFH�KDYH�DOVR�VKRZQ�
NHHQ� LQWHUHVW� LQ�F\EHU�VHFXULW\�DQG�%ORFNFKDLQ� LQ�UHFHQW�\HDUV�� ³,�DP�SHUVRQDOO\� LQWHUHVWHG� LQ�SRVLWLRQLQJ�.=1�DV�D�
%ORFNFKDLQ�DQG�FU\SWR�KXE��DQG�WKLV�LV�ZK\�,�DP�UXQQLQJ�WKH�,,736$�%ORFNFKDLQ�6SHFLDO�,QWHUHVW�*URXS�LQ�.=1�´�KH�
VD\V� 

7UHYRU�+DUW--RQHV�� IRXQGHU�DQG�PDQDJLQJ�GLUHFWRU�RI�3\ORW�3W\�/WG�� DQ� ,R7�DQG�V\VWHPV� LQWHJUDWLRQ�VSHFLDOLVW� ILUP�
KHDGTXDUWHUHG�LQ�8PKODQJD��LV�JURZLQJ�KLV�EXVLQHVV�LQWHUQDWLRQDOO\��DOWKRXJK�LW�LV�EDVHG�LQ�.=1� �³8SWDNH�KDV�EHHQ�
UHODWLYHO\�VORZ�LQ�WKH�SURYLQFH�DPLG�HFRQRPLF�FRQVWUDLQWV�DQG�D�ODFN�RI�XQGHUVWDQGLQJ�RI�ZKDW�,R7�FDQ�GR�IRU�EXVL�
QHVV�´�KH�VD\V��³0DQ\�RI�WKH�EXVLQHVVHV�LQ�WKH�SURYLQFH�DUH�PLG-VL]HG�FRPSDQLHV�UDWKHU�WKDQ�ODUJH�HQWHUSULVHV��DQG�
DV�VXFK�WKH\�GR�QRW�KDYH�PDVVLYH�,7�EXGJHWV��:H�ILQG�WKDW�WKHUH�LV�LQWHUHVW�ORFDOO\�LQ�GLJLWDO�WUDQVIRUPDWLRQ�DQG�ZKDW�
,R7�FDQ�GR�IRU�EXVLQHVV��EXW�WKH�,R7�PDUNHW�LQ�WKH�SURYLQFH�LV�JHQHUDOO\�TXLWH�LPPDWXUH��3RWHQWLDO�PDUNHWV�LQ�WKH�SURY�
LQFH�LQFOXGH�FROG�FKDLQ�PRQLWRULQJ��YHKLFOH�WUDFNLQJ�DQG�FRPPHUFLDO�GDLU\�IDUPLQJ�´�  

&KDSWHU�&KDLU�0DUVKDOO�0DVDQJD�EHOLHYHV�VWDNHKROGHUV�PXVW�PRYH�IDVW�WR�JHW�DKHDG�RI�WKH�)RXUWK�,QGXVWULDO�5HYROX�
WLRQ���,5��FXUYH��³1RZ�LV�WKH�WLPH�WR�PDVWHU�WHFKQRORJ\�LQVWHDG�RI�WHFKQRORJ\�EHFRPLQJ�RXU�PDVWHU��:LWK�HPHUJLQJ�
WHFKQRORJLHV�VXFK�DV�,R7��DUWLILFLDO�LQWHOOLJHQFH��URERWLFV��EORFNFKDLQ��YLUWXDO�DQG�DXJPHQWHG�UHDOLW\�QRZ�DW�RXU�ILQJHU�
WLSV��KLVWRU\� LV�PRYLQJ� IDVWHU� WKDQ�RXU� LPDJLQDWLRQ��7KH��,5� LV�D� UHDOLW\�DQG� LQHYLWDEO\�ZH�FDQQRW�RXW-VPDUW�RU�RXW-
HIILFLHQW� WKH�PDFKLQHV�EXW�ZH�FDQ�RXW-KXPDQ�WKHP�E\�XSVNLOOLQJ��XQ-OHDUQLQJ��UH-OHDUQLQJ�DQG�UH-WUDLQLQJ�WR�DFTXLUH�
QHZ�FRPSHWHQFLHV��(YROYH�RU�GLH�DSSOLHV�QRZ�DW�ERWK�LQGLYLGXDO��RUJDQLVDWLRQDO�DQG�JRYHUQPHQW�OHYHOV�´ 

7KH� ,,736$� .ZD=XOX� 1DWDO� &KDSWHU� VHUYHV� WR� HQFRXUDJH� ,&7� SURIHVVLRQDOLVP�� HQJDJH�ZLWK�PHPEHUV� DQG� VWDJH�
HYHQWV�WKDW�SURYLGH�YDOXH�WR�PHPEHUV�LQ�WKH�SURYLQFH��7KH�&KDSWHU�DOVR�VHHNV�ZD\V�WR�JLYH�EDFN�WR�WKH�FRPPXQLW\�
ZLWK�D�ELDV�WRZDUGV�,&7��)RU�PRUH�LQIRUPDWLRQ�DERXW�,,736$�DQG�WR�DSSO\�IRU�PHPEHUVKLS��JR�WR�ZZZ�LLWSVD�RUJ�]D� 

,VVXHG� E\� ,73� &RPPXQLFDWLRQV� RQ� EHKDOI� RI� WKH� ,QVWLWXWH� RI� ,QIRUPDWLRQ� 7HFKQRORJ\� 3URIHVVLRQDOV� 6RXWK� $IULFD�
�,,736$���)RU�IXUWKHU�LQIRUPDWLRQ�SOHDVH�FRQWDFW�OHLJK#WUDGHSURMHFWV�FR�]D�RU�7HO����������������� 

 
--  
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%ORFNFKDLQ��%LWFRLQ�VKRZ�SURPLVH�LQ�6$��EXW�PRUH�VNLOOV�QHHGHG 

,,736$�%ORFNFKDLQ�6,*�KHDUV�%ORFNFKDLQ�XVH�ZLOO�SLFN�XS�LQ�6$��DQG�%LWFRLQ�H[SHFWHG�WR�EH�WKH�FU\SWR�ZLQQHU 

6RXWK�$IULFDQ�ILQDQFLDO�RUJDQLVDWLRQV�DUH�H[SORULQJ� WKH�SRWHQWLDO�XVH�FDVHV�IRU�%ORFNFKDLQ� LQ� WKHLU�RSHUDWLRQV��EXW�
DUH�H[HUFLVLQJ�FDXWLRQ� LQ� LWV�DGRSWLRQ��6R�VD\V�-RKQ�6LQJK��D�VHQLRU�V\VWHPV�DQDO\VW�DQG�KHDG�RI� WKH�,QVWLWXWH�RI�
,QIRUPDWLRQ�7HFKQRORJ\�3URIHVVLRQDOV�6RXWK�$IULFD��,,736$��%ORFNFKDLQ�6SHFLDO�,QWHUHVW�*URXS��6,*��LQ�.ZD]XOX-
1DWDO�� 

6LQJK�ZDV�VSHDNLQJ�ODVW�ZHHN�DW�WKH�ILUVW�,,736$�6,*�PHHWLQJ�WR�EH�GHOLYHUHG�DV�D�ZHELQDU��WR�FXUE�WKH�VSUHDG�RI�
&29,'-���� +H� UHSRUWHG� EDFN� RQ� WKH� UHFHQW� %ORFNFKDLQ� $IULFD� FRQIHUHQFH� LQ� -RKDQQHVEXUJ�� ZUDSSLQJ� XS� WKH�
SUHVHQWDWLRQV�DQG�JLYLQJ�KLV�RZQ�LQVLJKWV�RQ�WKH�%ORFNFKDLQ�HQYLURQPHQW� 

:LWK� OHDGLQJ� ILQDQFLDO� LQVWLWXWLRQV� ZHOO� RQ� WKHLU� MRXUQH\� WR� DVVHVV� WKH� XVH� FDVHV� DQG� UHJXODWRU\ � LPSOLFDWLRQV� RI�
%ORFNFKDLQ�LQ�ILQDQFLDO�V\VWHPV��DQG�D�JURZLQJ�LQWHUHVW�LQ�FU\SWRFXUUHQF\�WUDGLQJ�LQ�$IULFD��6LQJK�EHOLHYHV�WKHUH�ZLOO�
EH�D�VWURQJ�GHPDQG�IRU�%ORFNFKDLQ�DQG�FU\SWRFXUUHQF\�VNLOOV�LQ�IXWXUH��³,W
V�GHILQLWHO\�DQ�DUHD�\RXQJ�6RXWK�$IULFDQV�
FRXOG�ORRN�DW��2QH�RI�WKH�DPD]LQJ�WKLQJV�LV�WKDW�HYHQ�LI�LW�LV�QRW�JDLQLQJ�WUDFWLRQ�LQ�6RXWK�$IULFD�\HW��LW�FDQ�VWLOO�EH�D�
ZD\�LQWR�D�JUHDW�FDUHHU��7KLV�D�WUXH�JOREDO�WHFKQRORJ\�ZLWK�SHRSOH�GRLQJ�RSHQ�VRXUFH�GHYHORSPHQW�WKDW�LV�QRW�FHQ�
WUDOLVHG�DQG�QRW� ORFDWHG� LQ�DQ\�RQH�FRXQWU\��7KH� LQLWLDO�GHYHORSPHQW�DQG�WHVWLQJ�RI�%LWFRLQ�ZDV�DOO�GRQH�UHPRWHO\�
ZLWK�RQO\�FRPPXQLFDWLRQ�LQ�HPDLO��DQG�WKLV�LV�KRZ�WKH�FRPPXQLW\�GRHV�WKLQJV��)XUWKHUPRUH�LW�XVHV�LPSRUWDQW�FU\S�
WRJUDSK\�VWDQGDUGV��ZKLFK�LQ�LWVHOI�LV�D�YDOXDEOH�VNLOO�LQ�WKH�DUHD�RI�VHFXULW\��7KH�OHDUQLQJ�FXUYH�LV�VWHHS�EXW�WKH�VNLOO�
JDLQHG�ZLOO�EH�HQRUPRXV�DQG�FDQ�EH�XVHG�LQ�PDQ\�RWKHU�DUHDV�RI�,7�´�KH�VD\V� 

%LWFRLQ�WR�RXWODVW�WKH�UHVW 

6LQJK� KLJKOLJKWHG� NH\� SUHVHQWDWLRQV� DW� WKH� FRQIHUHQFH�� LQFOXGLQJ� RQH� E\� ,QWHUQDWLRQDO� FU\SWRFXUUHQF\� WUDGHU� DQG�
FRQVXOWDQW�7RQH�9D\V��ZKR�VSRNH�DERXW�FU\SWRFXUUHQF\�WUDGLQJ�DQG�%LWFRLQ�LQ�SDUWLFXODU��³9D\V�VKRZHG�WKDW�%LWFRLQ�
KDV�VHHQ�D�VWURQJ�XSZDUG�WUHQG�LQ�WKH�SDVW�IHZ�\HDUV��GHVSLWH�D�QXPEHU�RI�QHJDWLYH�LPSDFWV��DQG�KH�LV�DGDPDQW�
WKDW�LW�ZLOO�EH�WKH�RQO\�FU\SWRFXUUHQF\�OHIW�DIWHU�WKH�RWKHUV�KDYH�GLVDSSHDUHG�´�6LQJK�VDLG��+H�QRWHG�WKDW�9D\V�ZDV�
FULWLFDO�RI� WKH� ODUJH�QXPEHU�RI�%ORFNFKDLQ�SURMHFWV�DFURVV�WKH�ZRUOG��VD\LQJ�%LWFRLQ¶V�YDOXH�ZRXOG�QHYHU�GLPLQLVK��
³,WV�YDOXH�LV�WKDW�LW�LV�XQFRQILVFDWDEOH��XQFHQVRUDEOH�DQG�XQLQIODWDEOH��SOXV�LW�ZLOO�VRRQ�EH�JUHDWO\� LPSURYHG�E\�QHZ�
WHFKQRORJLHV� WR� LPSURYH� VFDODELOLW\� DQG� IXQJLELOLW\�SULYDF\��+RZHYHU�� LW� GRHV� VWLOO� VWUXJJOH�ZLWK� SULFH� YRODWLOLW\� DQG�
FRLQ�VHFXULW\�–�RU�SULYDWH�NH\�VWRUDJH�´�6LQJK�UHSRUWHG� 

5LFKDUG�GH�6RXVD��IRXQGHU�DQG�&(2�RI�ORFDO�FU\SWRFXUUHQF\�H[FKDQJH�$OW&RLQ7UDGHU��ZDV�SRVLWLYH�DERXW�FU\SWR�
FXUUHQF\�JURZWK�LQ�6RXWK�$IULFD��6D\V�6LQJK��³5LFKDUG�GH�6RXVD�GLVFXVVHG�GHFHQWUDOL]HG�ILQDQFH��QRWLQJ�WKDW�WKH�
WUDGLWLRQDO�EDQNLQJ�VHFWRU� LV�YHU\�UHVWULFWLYH��SDUWLFXODUO\�ZKHQ�WKH�HFRQRP\�LV�EDG��+H�KLJKOLJKWHG�WKDW�WKH�FU\SWR�
FXUUHQF\�ZRUOG�RIIHUV�GHFHQWUDOLVHG�ORDQV�WKDW�DUH�QRW�D�WUDGLWLRQDO�V\VWHP�RI�GHEW� 

)RU�H[DPSOH��(WKHUHXP�FRXOG�EH�XVHG�DV�FROODWHUDO�IRU�D�SHUVRQ�WR�WDNH�RXW�����RI�WKH�FROODWHUDO�DV�D�ORDQ�LQ�WKH�
VWDEOH�FRLQ�'$,�WKURXJK�D�VPDUW�FROODWHUDO�GHEW�SRVLWLRQ��&'3��FRQWUDFW��7KH�SHUVRQ�PLJKW�WKHQ�H[FKDQJH�WKLV�IRU�
FDVK��,�GRQ¶W�UHFRPPHQG�GRLQJ�WKLV�NLQG�RI�GHDO�DW�WKH�PRPHQW��EHFDXVH�WKH\�DUH�TXLWH�FRPSOH[��EXW� LW� LOOXVWUDWHV�
KRZ�WKHVH�NLQG�RI�SURGXFWV�FDQ�DVVLVW�SHRSOH��<RX�DOVR�KDYH�WR�EH�DZDUH�ZKHQ�\RX�RSHQ�D�&'3�WKDW�WKH�SULFH�RI�
(WKHUHXP�GRHV�PRYH�XS�DQG�GRZQ�TXLFNO\�´ 

 

%ORFNFKDLQ�XVH�FDVHV�LQ�WKH�VSRWOLJKW 

%ORFNFKDLQ� WHFKQRORJ\� WR� XQGHUSLQ� ILQDQFLDO� VHUYLFHV�� LPSURYH� VXSSO\� FKDLQ� V\VWHPV� DQG� HQDEOH� GLJLWDO� 6HOI-
6RYHUHLJQ�,GHQWLW\�FDPH�XQGHU�GLVFXVVLRQ�DW�WKH�FRQIHUHQFH��6LQJK�VDLG�� 

(Continued on page 16) 
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7KH�,),3�:RUNLQJ�*URXSV�����������DQG�����DUH�RUJDQL]LQJ�D�-RLQW�:RUNLQJ�&RQIHUHQFH�WR�LPSORUH�VFKRO�
DUO\�GLVFXVVLRQ�DQG�GHEDWH�RQ� WKH�WKHPH�³7KH�IXWXUH�RI�GLJLWDO�ZRUN��7KH�FKDOOHQJH�RI� LQHTXDOLW\´��7KH�
FRQIHUHQFH�VHHNV�WR�DGGUHVV�WKH�FKDOOHQJHV�DQG�LVVXHV�DULVLQJ�IURP�GLJLWDOL]DWLRQ�RI�SULYDWH�DQG�SURIHV�
VLRQDO� OLIH��VXFK�DV�EHWWHU�ZRUVH�TXDOLW\�RI� OLIH�DQG�ZRUN��VRFLDO� LQFOXVLRQ�H[FOXVLRQ���QRQ�GLVFULPLQDWLRQ��
�XQ�HPSOR\PHQW��DQG�FLYLF��QRQ�SDUWLFLSDWLRQ�� 

 

7KH�NH\QRWH�DGGUHVV�IRU�WKH�FRQIHUHQFH�ZLOO�EH�GHOLYHUHG�E\�VRFLDO�DFWLYLVW��5HQDQD�-KDEYDOD��DQG�3UR�
IHVVRU�DW�WKH�8QLYHUVLW\�RI�&DPEULGJH��0LFKDHO�%DUUHWW��5HQDQD�-KDEYDOD�KDV�EHHQ�DFWLYH�IRU�GHFDGHV�
LQ� RUJDQLVLQJ� ZRPHQ� LQ� WKH� LQIRUPDO� HFRQRP\�
LQWR� WUDGH� XQLRQV�� FR-RSHUDWLYHV� DQG� ILQDQFLDO�
LQVWLWXWLRQV� LQ� ,QGLD�� 7KH� *RYHUQPHQW� RI� ,QGLD�
DZDUGHG� KHU� WKH� 3DGPD� 6KUL� LQ� ����� IRU� KHU�
FRQWULEXWLRQV� LQ� WKH� ILHOG� RI� VRFLDO� ZRUN�� 3URI��
0LFKDHO� %DUUHWW� KDV� D� ORQJ-VWDQGLQJ� LQWHUHVW� LQ�
WKH�FRQWHQW�DQG� LPSOLFDWLRQV�RI�GLJLWDOLVDWLRQ� LQ�
IRUPHG� E\� SUDFWLFH-RULHQWHG� SHUVSHFWLYHV�� +H�
KDV�FORVH�DIILQLWLHV�ZLWK�,),3��HVSHFLDOO\�:*�����
DQG� ����� +H� LV� DOVR� WKH� GLUHFWRU� RI� &DPEULGJH�
'LJLWDO�,QQRYDWLRQ�FHQWUH�� 

7KH�FRQIHUHQFH�ZLOO� EH�KHOG�DW� WKH�+\GHUDEDG� ,QWHUQDWLRQDO�&RQYHQWLRQ�&HQWUH��DQG�ZLOO� LQFOXGH�SDQHO�
GLVFXVVLRQV��IXOO-SDSHU�SUHVHQWDWLRQV��DQG�SDSHU�GHYHORSPHQW�VHVVLRQV�� 
 
)RU�PRUH�GHWDLOV�DQG�XSGDWHV��SOHDVH�FKHFN�KWWS���ZZZ�LILSMZF�����RUJ� 
 
,PSRUWDQW�GDWHV� 

0D\������������������������������������ 'HDGOLQH�IRU�VXEPLWWLQJ�IXOO�SDSHUV 
-XO\�������������������������������������� 1RWLILFDWLRQ�RI�DFFHSWHG�IXOO�SDSHUV 
6HSWHPEHU���������������������� 'HDGOLQH�IRU�VXEPLWWLQJ�UHVHDUFK-LQ-SURJUHVV�SDSHUV 
2FWREHU����������������������������� 1RWLILFDWLRQ�RI�DFFHSWHG�UHVHDUFK-LQ-SURJUHVV�SDSHUV 
'HFHPEHU����–����������������� &RQIHUHQFH�LQ�+\GHUDEDG��,QGLD 
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³$QULFK�'DVHPDQ��VHQLRU�ILQWHFK�VSHFLDOLVW�DW�WKH�6RXWK�$IULFDQ�5HVHUYH�%DQN��6$5%���VDLG�6$5%�KDG�FRPH�XS�ZLWK�
LWV�RZQ� OHQJWK\�GHILQLWLRQ�RI�FU\SWRFXUUHQF\��DQG�ZDV�H[SORULQJ�XVH�FDVHV� LQFOXGLQJ�EX\LQJ�DQG�VHOOLQJ�� ,&2V��SD\�
PHQWV��GHULYDWLYHV�DQG�IXQGV��DQG�DOVR�PDUNHW�VXSSRUW��+H�QRWHV�WKDW�6$5%�ZDV�DGYDQFHG�LQ�WKH�UHJXODWRU\�UHYLHZ�
SURFHVV�DQG�KDG�SURGXFHG�UHFRPPHQGDWLRQV�VXFK�DV�WKDW�FU\SWR�DVVHW�VHUYLFH�SURYLGHUV�VKRXOG�EHFRPH�DFFRXQWD�
EOH� LQVWLWXWLRQV� LQ� WHUPV�RI�$0/�&)7�UHTXLUHPHQWV�� WKDW�FU\SWR�DVVHWV�EH�GHFODUHG�D� ILQDQFLDO�SURGXFW�VHUYLFH��DQG�
WKDW�DQ�H[FKDQJH�FRQWURO�UHJLPH�VKRXOG�EH�LQWURGXFHG�IRU�WKLV�HQYLURQPHQW�´�6LQJK�VDLG� 

*DU\�GH�EHHU��DSSOLFDWLRQ�GHYHORSPHQW�VSHFLDOLVW�DW�%DQNVHUY�$IULFD�RXWOLQHG�WKH�DLPV�RI�WKH�6RXWK�$IULFDQ�)LQDQFLDO�
%ORFNFKDLQ�&RQVRUWLXP�:RUNLQJ�*URXS�EXLOGLQJ�6HOI-6RYHUHLJQ�,GHQWLW\��66,'��VROXWLRQV�IRU�LQVWLWXWLRQV�DQG�LQGLYLGX�
DOV��6DLG�6LQJK��³+H�VDLG�WKHUH�ZDV�D�JURZLQJ�QHHG�IRU�D�VWDQGDUG�IRU� LGHQWLILFDWLRQ�LQ�WKH�GLJLWDO�ZRUOG��,Q�D�%ORFN�
FKDLQ�66,'�VROXWLRQ��WKHUH�ZRXOG�EH�QR�QHHG�IRU�D�YHULILHU�LQ�RUGHU�WR�WUXVW�WKH�LVVXHU��DV�WKHUH�ZRXOG�EH�GHFHQWUDO�
LVHG�LGHQWLILHUV�LQ�D�SXEOLF�%ORFNFKDLQ�´ 

$NKRQD� 'DPDQH�� PDQDJHU� RI� WKH� 2IILFH� RI� 'LJLWDO� $GYDQWDJH� DW� &6,5� �&RXQFLO� IRU� 6FLHQWLILF� DQG� ,QGXVWULDO� 5H�
VHDUFK���QRWHG�WKDW�WKHUH�ZDV�VFRSH�IRU�PRUH�5	'�DQG�LQQRYDWLRQ�DURXQG�%ORFNFKDLQ�DQG�FU\SWRFXUUHQF\� LQ�6RXWK�
$IULFD��6DLG�6LQJK��³+H�VDLG�WKDW�LQ�WKH�%ORFNFKDLQ�DUHQD��YHU\�OLWWOH�ZDV�KDSSHQLQJ�DW�XQLYHUVLW\�OHYHO��DQG�WKDW�6RXWK�
$IULFD�KDG�YHU\� OLPLWHG� WHFKQLFDO�%ORFNFKDLQ�VNLOOV� UHVRXUFHV��EXW� WKDW� WKHUH�ZDV�KXJH�SRWHQWLDO� IRU�6RXWK�$IULFD� WR�
PDNH�LWV�PDUN�DW�DOO�OHYHOV�LQ�WKLV�HQYLURQPHQW�´ 

,VVXHG�E\�,73�&RPPXQLFDWLRQV�RQ�EHKDOI�RI�WKH�,QIRUPDWLRQ�7HFKQRORJ\�3URIHVVLRQDOV�6RXWK�$IULFD��,,736$� 

)RU� IXUWKHU� LQIRUPDWLRQ� SOHDVH� FRQWDFW� /HLJK� $QJHOR� RU� .DEHOR� 3KDODQH� DW� &HOO�� ��� ���� ����� RU� HPDLO��
OHLJK#WUDGHSURMHFWV�FR�]D 

(Continued from page 15) 
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/���ͬ/&/W�EĞƚǁŽƌŬ�KƉĞƌĂƟŽŶƐ�ĂŶĚ�DĂŶĂŐĞŵĞŶƚ�
^ǇŵƉŽƐŝƵŵ�ϮϬϮϬ� 
ŚƩƉƐ͗ͬͬŶŽŵƐϮϬϮϬ͘ŝĞĞĞ-ŶŽŵƐ͘ŽƌŐͬ�� 

EKD^�ϮϬϮϬ ϮϬͬϬϰ-ϮϰͬϬϰ�ϮϬϮϬ�
�ƵĚĂƉĞƐƚ͕�,h 

/&/W�t'ϲ͘ϲ�ͬ�/&/W�d�ϲ 

,QWHUQDWLRQDO�:RUNVKRS�RQ�&RDOJHEUDLF�0HWKRGV�LQ�
&RPSXWHU�6FLHQFH 
KWWSV���ZZZ�FRDOJ�RUJ�FPFV��� 

�D�^�ϮϬϮϬ �����-�����������
'XEOLQ��,( 
3267321('� 

/&/W�t'ϭ͘ϯ�ͬ�/&/W�d�ϭ 

dŚĞ�ϭϲƚŚ�/ŶƚĞƌŶĂƟŽŶĂů��ŽŶĨĞƌĞŶĐĞ�ŽŶ�KƉĞŶ�
^ŽƵƌĐĞ�^ǇƐƚĞŵƐ�ŚƩƉ͗ͬͬǁǁǁ͘ŽƐƐϮϬϮϬ͘ŽƌŐ 

K^^�ϮϬϮϬ ϭϮͬϬϱ-ϭϯͬϬϱ�ϮϬϮϬ�
/ŶŶŽƉŽůŝƐ͕�Zh 

/&/W�t'Ϯ͘ϭϯ�ͬ�d�Ϯ 

/Ed�ZE�d/KE�>��KE&�Z�E���KE�KWd/��>�
E�dtKZ<���^/'E��E��DK��>>/E'�
ŚƩƉƐ͗ͬͬŽŶĚŵϮϬϮϬ͘ĐƩĐ͘ĐĂƚͬ 

KE�D�ϮϬϮϬ ϭϴͬϬϱ-ϮϭͬϬϱ�ϮϬϮϬ�
�ĂƐƚĞůůĚĞĨĞůƐ͕��^ 

/�����ŽŵŵƵŶŝĐĂƟŽŶƐ�
^ŽĐŝĞƚǇ�;ŝŶ-ƉƌŽŐƌĞƐƐͿ 

$QQXDO�3ULYDF\�)RUXP������ 
KWWS���SULYDF\IRUXP�HX� 

�W&�ϮϬϮϬ �����-�����������
/LVERQ��37 
3267321(' 

�ƵƌŽƉĞĂŶ��ŽŵŵŝƐƐŝŽŶ͕�
�ĂƚſůŝĐĂ�hŶŝǀĞƌƐŝƚǇ�ŽĨ�
WŽƌƚƵŐĂů͕�>ŝƐďŽŶ�ƐĐŚŽŽů�
ŽĨ�>Ăǁ 

�Zd/&/�/�>�/Ed�>>/'�E����WW>/��d/KE^��E��
/EEKs�d/KE^�ŚƩƉ͗ͬͬǁǁǁ͘ĂŝĂŝϮϬϮϬ͘ĞƵͬ 

�/�/�ϮϬϮϬ ϬϱͬϬϲ-ϬϳͬϬϲ�ϮϬϮϬ�
WKZdK���ZZ�^͕�
ŐƌĂŶĚ�ƌĞƐŽƌƚ�
D�ZD�Z�^�
�,�></�/</͕�'Z 

/&/W�t'ϭϮ͘ϱ 

/&/W�t'ϵ͘ϰ��ƵƌŽƉĞĂŶ��ŽŶĨĞƌĞŶĐĞ�ŽŶ�ƚŚĞ�^ŽĐŝĂů�
/ŵƉůŝĐĂƟŽŶƐ�ŽĨ��ŽŵƉƵŝƚĞƌƐ�ŝŶ��ĞǀĞůŽƉŝŶŐ�
�ŽƵƚŶƌŝĞƐ 
ŚƩƉƐ͗ͬͬǁǁǁ͘ƐĂůĨŽƌĚ͘ĂĐ͘ƵŬͬĐŽŶĨĞƌĞŶĐŝŶŐ-Ăƚ-
ƐĂůĨŽƌĚͬĐŽŶĨĞƌĞŶĐĞ-ŵĂŶĂŐĞŵĞŶƚͬĐƵƌƌĞŶƚ-
ĐŽŶĨĞƌĞŶĐĞͬ 

/&/Wt'ϵ͘ϰͺ�ƵƌŽϮ
ϬϮϬ 

ϭϬͬϬϲ-ϭϭͬϬϲ�ϮϬϮϬ�
DĂŶĐŚĞƐƚĞƌ͕�'� 

/&/W�t'ϵ͘ϰ�ͬ�/&/W�d�ϵ 

EĞƚǁŽƌŬ�dƌĂĸĐ�DĞĂƐƵƌĞŵĞŶƚ�ĂŶĚ��ŶĂůǇƐŝƐ�
�ŽŶĨĞƌĞŶĐĞ�ϮϬϮϬ�ŚƩƉƐ͗ͬͬƚŵĂ͘ŝĮƉ͘ŽƌŐͬϮϬϮϬͬ 

dD��ϮϬϮϬ ϭϬͬϬϲ-ϭϮͬϬϲ�ϮϬϮϬ�
�ĞƌůŝŶ͕��� 

 

ϭϴƚŚ�/ŶƚĞƌŶĂƟŽŶĂů�^ǇŵƉŽƐŝƵŵ�ŽŶ�DŽĚĞůŝŶŐ�ĂŶĚ�
KƉƟŵŝǌĂƟŽŶ�ŝŶ�DŽďŝůĞ͕��Ě�,ŽĐ�ĂŶĚ�tŝƌĞůĞƐƐ�
EĞƚǁŽƌŬƐ�ŚƩƉ͗ͬͬǁŝ-ŽƉƚ͘ŽƌŐͬ� 

tŝKƉƚ�ϮϬϮϬ ϭϱͬϬϲ-ϭϵͬϬϲ�ϮϬϮϬ�
sŽůŽƐ͕�'Z 

/�����ŽŶƚƌŽů�^ǇƐƚĞŵƐ�
ƐŽĐŝĞƚǇ͕�/����
/ŶĨŽƌŵĂƟŽŶ�dŚĞŽƌǇ�
^ŽĐŝĞƚǇ 

/&/W�EĞƚǁŽƌŬŝŶŐ��ŽŶĨĞƌĞŶĐĞ�
ŚƩƉƐ͗ͬͬŶĞƚǁŽƌŬŝŶŐ͘ŝĮƉ͘ŽƌŐͬϮϬϮϬͬ 

EĞƚǁŽƌŬŝŶŐ ϮϯͬϬϲ-ϮϱͬϬϲ�ϮϬϮϬ�
WĂƌŝƐ͕�&Z 

/&/W�d�ϲ�ͬ�/�����Žŵ^ŽĐ 

dŚĞ�/&/W�ϮϬϮϬ�ϮϬƚŚ�KƉĞŶ��ŽŶĨĞƌĞŶĐĞ�ŽĨ�ƚŚĞ�
/ŶƚĞƌŶĂƟŽŶĂů�&ĞĚĞƌĂƟŽŶ�ĨŽƌ�/ŶĨŽƌŵĂƟŽŶ�
WƌŽĐĞƐƐŝŶŐ�t'�ϴ͘ϯ�ŽŶ��ĞĐŝƐŝŽŶ�^ƵƉƉŽƌƚ�
ŝĮƉϮϬϮϬĚƐƐ͘ĐŽŵ 

/&/W��^�ϮϬϮϬ ϮϰͬϬϲ-ϮϲͬϬϲ�ϮϬϮϬ�
tƌŽĐůĂǁ͕�W> 

/&/W�t'ϴ͘ϯ�ͬ�/&/W�d�ϴ 

ϯϰƚŚ��ŶŶƵĂů�/&/W�t'�ϭϭ͘ϯ��ŽŶĨĞƌĞŶĐĞ�ŽŶ��ĂƚĂ�
ĂŶĚ��ƉƉůŝĐĂƟŽŶƐ�^ĞĐƵƌŝƚǇ�ĂŶĚ�WƌŝǀĂĐǇ�
ŚƩƉƐ͗ͬͬĚďƐĞĐϮϬϮϬ͘Ƶƌ͘ĚĞͬ 

��^ĞĐ�ϮϬϮϬ ϮϱͬϬϲ-ϮϳͬϬϲ�ϮϬϮϬ�
ZĞŐĞŶƐďƵƌŐ͕��� 

/&/W�t'ϭϭ͘ϯ�ͬ�/&/W�d�ϭϭ 

dŚĞ�ϭϰƚŚ�/&/W�/ŶƚĞƌŶĂƟŽŶĂů��ŽŶĨĞƌĞŶĐĞ�ŽŶ�dƌƵƐƚ�
DĂŶĂŐĞŵĞŶƚ�ŚƩƉ͗ͬͬƐ͘ŝĮƉƚŵ͘ŽƌŐͬĐŽŶĨϮϬϮϬ 

/&/WdD�ϮϬϮϬ ϮϵͬϬϲ-ϬϭͬϬϳ�ϮϬϮϬ�
dĞů-�ǀŝǀ͕�/> 

^ĂƉŝƌ��ĐĂĚĞŵŝĐ��ŽůůĞŐĞ 
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&RQWDFWV� 

,),3�3UHVLGHQW���'U��0LNH�+LQFKH\��,5/�� 
PLNH�KLQFKH\#OHUR�LH� 

6HFUHWDU\� 3URI��0D[�%UDPHU��8.� 
0D[�EUDPHU#SRUW�DF�XN� 
 

7UHDVXUHU� 'HFODQ�%UDG\��,(�  
EUDG\GW#HLUFRP�QHW 

1HZVOHWWHU�(GLWRU���(GXDUG�'XQGOHU��$7�  
HGXDUG�GXQGOHU#LILS�RUJ 

 

,),3�6HFUHWDULDW� 
+RIVWUD�H����$-�����/D[HQEXUJ��$XVWULD 
H-PDLO��LILS#LILS�RUJ�7HO������������������  

�ŽĐƚŽƌĂů��ŽŶĨĞƌĞŶĐĞ�ŽŶ��ŽŵƉƵƟŶŐ͕��ůĞĐƚƌŝĐĂů�ĂŶĚ�
/ŶĚƵƐƚƌŝĂů�^ǇƐƚĞŵƐ�ŚƩƉ͗ͬͬĚŽĐĞŝƐ͘ĚĞĞ͘ĨĐƚ͘ƵŶů͘Ɖƚ 

�Ž��/^ǭϮϬ ϬϭͬϬϳ-ϬϯͬϬϳ�ϮϬϮϬ�
�ĂƉĂƌŝĐĂ�;>ŝƐďŽŶͿ͕�
Wd 

^K�K>E�d�-�^ŽĐŝĞƚǇ�ŽĨ�
�ŽůůĂďŽƌĂƟǀĞ�
EĞƚǁŽƌŬƐ�;DĂŝŶ�
^ƉŽŶƐŽƌͿ�ͬ�/&/W�t'ϱ͘ϱ��
ͬ�/���-/�^�;ŝĨ�ĂĐĐĞƉƚĞĚͿ 

dŚĞ�dŚŝƌĚ�/ŶƚĞƌŶĂƟŽŶĂů��ŽŶĨĞƌĞŶĐĞ�ŽŶ�dŽƉŝĐƐ�ŝŶ�
dŚĞŽƌĞƟĐĂů��ŽŵƉƵƚĞƌ�^ĐŝĞŶĐĞ�
ŚƩƉ͗ͬͬĐƐ͘ŝƉŵ͘ĂĐ͘ŝƌͬƩĐƐͬϮϬϮϬͬ 

dd�^�ϮϬϮϬ ϬϭͬϬϳ-ϬϯͬϬϳ�
ϮϬϮϬdĞŚƌĂŶ͕�/Z 

/&/W�t'ϭ͘ϴ�ͬ�/&/W�d�ϭ 

/ŶƚĞƌŶĂƟŽŶĂů��ŽŶĨĞƌĞŶĐĞ�ŽŶ�EĞǁ�dĞĐŚŶŽůŽŐŝĞƐ͕�
DŽďŝůŝƚǇ�ĂŶĚ�^ĞĐƵƌŝƚǇ�ŚƩƉ͗ͬͬǁǁǁ͘ŶƚŵƐ-
ĐŽŶĨ͘ŽƌŐͬŶƚŵƐϮϬϮϬͬ 

EdD^ ϬϲͬϬϳ-ϬϴͬϬϳ�ϮϬϮϬ�
WĂƌŝƐ͕�&Z 

�&Z�/͕�d�>��KD�
WĂƌŝƐd��, 

ϱƚŚ�/&/W��ŽŶĨĞƌĞŶĐĞ�ŽŶ�/ŶĨŽƌŵĂƟŽŶ�dĞĐŚŶŽůŽŐǇ�ŝŶ�
�ŝƐĂƐƚĞƌ�ZŝƐŬ�ZĞĚƵĐƟŽŶ�ŚƩƉ͗ͬͬŝƚĚƌƌ͘ƵŶǁĞ͘ďŐͬ 

/d�ZZ-ϮϬϮϬ ϭϱͬϬϳ-ϭϳͬϬϳ�ϮϬϮϬ�
sĂƌŶĂ͕��' 

^ĐŝĞŶĐĞ�ZĞƐĞĂƌĐŚ�
�ĞŶƚĞƌ�ĨŽƌ��ŝƐĂƐƚĞƌ�
ZŝƐŬ�ZĞĚƵĐƟŽŶ�
ΛhŶŝǀĞƌƐŝƚǇ�ŽĨ�
EĂƟŽŶĂů�ĂŶĚ�tŽƌůĚ�
�ĐŽŶŽŵǇ͕�^ŽĮĂ͕�
�ƵůŐĂƌŝĂ�ͬ�/&/W�d�ϱ 

�ƵƚŽŵĂƚĂ�ϮϬϮϬ�
ŚƩƉƐ͗ͬͬĂƵƚŽŵĂƚĂϮϬϮϬ͘ǁĞĞďůǇ͘ĐŽŵͬ 

�hdKD�d�ϮϬϮϬ ϭϬͬϬϴ-ϭϮͬϬϴ�ϮϬϮϬ�
^ƚŽĐŬŚŽůŵ͕�^� 

KǆĨŽƌĚ�/ŵŵƵŶĞ�
�ůŐŽƌŝƚŚŵŝĐƐ 

/ŶƚĞƌŶĂƟŽŶĂů��ƌŽƐƐ��ŽŵĂŝŶ��ŽŶĨĞƌĞŶĐĞ�ĨŽƌ�
DĂĐŚŝŶĞ�>ĞĂƌŶŝŶŐ�Θ�<ŶŽǁůĞĚŐĞ��ǆƚƌĂĐƟŽŶ�
ŚƩƉƐ͗ͬͬĐĚ-ŵĂŬĞ͘ŶĞƚͬ 

��-D�<��ϮϬϮϬ ϮϱͬϬϴ-ϮϴͬϬϴ�ϮϬϮϬ�
�ƵďůŝŶ͕�/� 

/&/W�t'ϴ͘ϰ�ͬ�/&/W�d�ϴ 

ϴƚŚ�/ŶƚĞƌŶĂƟŽŶĂů��ŽŶĨĞƌĞŶĐĞ�ŽŶ�,ƵŵĂŶ-�ĞŶƚĞƌĞĚ�
^ŽŌǁĂƌĞ��ŶŐŝŶĞĞƌŝŶŐ� 
ŚƩƉƐ͗ͬͬŚĐƐĞ-ĐŽŶĨĞƌĞŶĐĞ͘ĐŽŵͬ 

,�^��ϮϬϮϬ ϮϲͬϬϴ-ϮϴͬϬϴ�ϮϬϮϬ�
�ŝŶĚŚŽǀĞŶ͕�E> 

/&/W�t'ϭϯ͘Ϯ�ͬ�/&/W�
d�ϭϯ 

�ĚǀĂŶĐĞƐ�ŝŶ�WƌŽĚƵĐƟŽŶ�DĂŶĂŐĞŵĞŶƚ�^ǇƐƚĞŵƐ�
ŚƩƉƐ͗ͬͬǁǁǁ͘ĂƉŵƐ-ĐŽŶĨĞƌĞŶĐĞ͘ŽƌŐͬ 

�WD^ ϯϬͬϬϴ-ϬϮͬϬϵ�ϮϬϮϬ�
EŽǀŝ�^ĂĚ͕�Z^ 

/&/W�t'ϱ͘ϳ�ͬ�/&/W�d�ϱ 

dŚĞ�ϭϵƚŚ�ĐŽŶĨĞƌĞŶĐĞ�ŽŶ�ĞůĞĐƚƌŽŶŝĐ�ŐŽǀĞƌŶŵĞŶƚ�
ĂŶĚ�ƚŚĞ�ϭϮƚŚ�ĐŽŶĨĞƌĞŶĐĞ�ŽŶ�ĞůĞĐƚƌŽŶŝĐ�
ƉĂƌƟĐŝƉĂƟŽŶ�ŚƩƉ͗ͬͬĚŐƐŽĐ͘ŽƌŐͬĞŐŽǀ-ϮϬϮϬͬ 

�'Ks ϯϭͬϬϴ-ϬϮͬϬϵ�ϮϬϮϬ�
>ŝŶŬŽƉŝŶŐ͕�^� 

/&/W�t'ϴ͘ϱ�ͬ�/&/W�d�ϴ 

/&/W�d�ϳ�ĐŽŶĨĞƌĞŶĐĞ�ŽŶ�^ǇƐƚĞŵ�ŵŽĚĞůůŝŶŐ�ĂŶĚ�
ŽƉƟŵŝǌĂƟŽŶ�
ŚƩƉƐ͗ͬͬŵŽĚĞŵĂƚ͘ĞƉŶ͘ĞĚƵ͘ĞĐͬŝĮƉͺƚĐϳͺϮϬϮϬͬ 

/&/W�d�ϳ ϯϭͬϬϴ-ϬϰͬϬϵ�ϮϬϮϬ�
YƵŝƚŽ͕��� 

^ŽĐŝĞĚĂĚ��ĐƵĂƚŽƌŝĂŶĂ�
ĚĞ�DĂƚĞŵĂƟĐĂ�ͬ�/&/W�
d�ϳ 

ϮϭƐƚ�/&/W�ͬ�^ŽĐŽůŶĞƚ�tŽƌŬŝŶŐ��ŽŶĨĞƌĞŶĐĞ�ŽŶ�sŝƌƚƵĂů�
�ŶƚĞƌƉƌŝƐĞƐ�ŚƩƉ͗ͬͬǁǁǁ͘ƉƌŽ-ǀĞ͘ŽƌŐ 

WZK-s��ϮϬϮϬ ϭϰͬϬϵ-ϭϲͬϬϵ�ϮϬϮϬ�
sĂůĞŶĐŝĂ͕��^ 

^K�K>E�d�-�^ŽĐŝĞƚǇ�ŽĨ�
�ŽůůĂďŽƌĂƟǀĞ�
EĞƚǁŽƌŬƐ 

ϯϱƚŚ�/&/W�d�-ϭϭ�^���ϮϬϮϬ�/ŶƚĞƌŶĂƟŽŶĂů�/ŶĨŽƌŵĂƟŽŶ�
^ĞĐƵƌŝƚǇ�ĂŶĚ�WƌŝǀĂĐǇ��ŽŶĨĞƌĞŶĐĞ�
ŚƩƉƐ͗ͬͬƐĞĐϮϬϮϬ͘Ƶŵ͘Ɛŝͬ 

/&/W�^���ϮϬϮϬ ϮϭͬϬϵ-ϮϯͬϬϵ�ϮϬϮϬ�
DĂƌŝďŽƌ͕�^/ 

/&/W�d�ϭϭ 


