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Ms Nonkululeko Nyembezi

Sanibonani and good day to you.

My name is Nonkululeko Nyembezi and I am the Chancellor of the Durban University of Technology.

By the powers vested in me as Chancellor, I now constitute this virtual graduation event for the Durban University of Technology.

Congratulations to Ms Thembi Mtshali-Jones, who will be receiving an honorary doctoral degree, Doctor of Philosophy in Visual Arts in the 

Faculty of Arts and Design. Thembi Mtshali-Jones is a multitalented, celebrated artists as a singer, actress, producer and playwright. 

Ms Mtshali-Jones is currently one of the leads in Imbewu where she stars as MaNdlvou. Imbewu, The Seed was produced for ETV and has 

been awarded the fastest growing TV drama.  We welcome Ms Thembi Mtshali-Jones to the DUT family.

Congratulations to our newest alumni, the graduating class of 2021. You have accomplished an enormous amount and you have even greater 

SRWHQWLDO�WKDQ�ZKHQ�\RX�EHJDQ�\RXU�VWXGLHV�KHUH�DW�WKH�'XUEDQ�8QLYHUVLW\�RI�7HFKQRORJ\��<RX�KDYH�HDUQHG�\RXU�TXDOLÀFDWLRQ�DQG�\RX�KDYH�

accomplished so much.

For some, you will be earning your undergraduate degrees, for others, this will mark the culmination of your postgraduate and professional 

degrees. For all of us though, I am fully aware that our actions to prevent the further spread of COVID-19 may have caused a disruption to 

this special occasion. I am as heartbroken as you are that your graduation from the Durban University of Technology has been impacted by 

this global pandemic.

It is my utmost wish that you remain connected with your lecturers, your friends and your classmates. Remain steadfast, as I am in the knowl-

edge that your DUT education and the relationships you made, the learning you achieved and the experiences you had during your time at 

DUT will serve you well in the years to come.

You are DUT for life.  
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Professor Thandwa Mthembu

On behalf of DUT people, I take this opportunity to congratulate you on your important personal accomplishment. We recognize that 

this milestone carries with it important meanings, part of which suggests you have maintained the discipline of your thoughts and behavior 

characteristic of DUT people. Without the requirement of discipline, this day may not have been possible for many of you. For this reason, I 

dare say that the very discipline you have demonstrated thus far will carry you through your next personal growth trajectories, ranging from 

further studies, starting a career, starting your own business to even starting a family. 

To borrow from Jim Collins, a combination of a culture of discipline and an ethic of entrepreneurship produces “the magical alchemy of great 
of performance”. �:H��WKXV��KDYH�QR�GRXEW�WKDW�IRFXVHG�DQG�GLVFLSOLQHG�DV�\RX�ZHUH�GXULQJ�\RXU�VWXGLHV��DQG�ZLWK�'87�HQWUHSUHQHXULDO�ÁDLU�ZH�
have been instilling over a number of years now, you will be greatly successful in your pursuits. 

More especially over the last few years of study at DUT, you would have appreciated the strategic approach, outcomes and impacts of our 

teaching-learning and research-innovation philosophy. We have sought to position DUT as a university of and for its broader society. We 

H[LVW�EHFDXVH�RXU�SHRSOH�PXVW�XVH�WKHLU�LQGLYLGXDO�DQG�FROOHFWLYH�FUHDWLYLW\��LQQRYDWLRQ�DQG�HQWUHSUHQHXULDO�ÁDLU�WR�VROYH�SHUHQQLDO�DQG�QHZ�
problems our broader society faces. Solutions to these must contribute towards improving the lives and livelihoods in our society. Through 

our ‘Innovative Research and Curricula’, we expect you to become a model DUT ‘Adaptive Graduate’ who will unleash your creativity and 

imagination to become the source of change and advancement. By 2030 we will be a vanguard of that change and advancement in society. We 

see you as an equal partner in this historic voyage we have just embarked upon.

Your graduation coincides with a myriad of challenges confronting the world, the African continent and South Africa as a nation. We do not 

expect you to feel sorry for yourselves or mourn the persistence of these problems. As DUT, we have accepted Pascal Finnete’s assertion that 

people are a source of everything that happens across all institutions of society. This means that it is people who are behind the problems we 

know. Similarly, we know that it is a different type of people who contribute ideas that will lead to lasting solutions. In the recent past, I said 

the following when unpacking the Stewardship Perspective of ENVISION2030:

-X�MW�EFSYX�FIMRK�XVYI�ERH�WIP¾IWW�WXI[EVHW�SJ�IZIV]SRI�ERH�IZIV]XLMRK�[I�EVI�GYWXSHMERW�SJ��-X�MW�EFSYX�SYV�HIIT�GSRZMGXMSR�ERH�TYVMX]�SJ�GLEVEGXIV�MR�
SYV�GSPPIGXMZI�UYIWX�XS�VIEGL�SYV�YPXMQEXI�KSEP��-X�MW�EFSYX�WSQIXLMRK�HIITIV��MVVIHYGMFPI��WSQI[LEX�MRXERKMFPI��XLEX�[MPP�WYWXEMR�YW�SR�E�¾MKLX�XS�KVIEXRIWW��
%PPS[�QI�XS�WE]�7XI[EVHWLMT�MW�IWWIRXMEPP]�SYV�GSQTEWW�XS[EVHW�SYV�YPXMQEXI�ERH�WLEVIH�HIWXMR]�SJ�KVIEXRIWW�

As a DUT graduate, you should enthusiastically contribute towards the lives and livelihoods of all our people. In everything you do and will 

do onwards, may you demonstrate DUT’s DNA and the DUT-Way. May you live all DUT’s Values and Principles as part of your way of life. 

That way, you will stand out and be seen to be a distinctive DUT graduate that all will wish to associate with, perhaps employ and perhaps 

partner with on big and innovative projects. 

We wish you all the best in your future endeavours. Become the change you have always yearned for.

ii
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Ms Zama Mncube

As the newly-elected President of Convocation, I’d like to take this opportunity to congratulate each of you, on this momentous achievement. 

As the Graduating Class of 2021, having endured the majority of your studies while going through a worldwide pandemic with its concomitant 

HIIHFWV��\RX�ZHUH�FKDOOHQJHG�DQG�WHVWHG�LQ�WKHVH�GLIÀFXOW�WLPHV��<HW�KHUH�\RX�DUH�²�FHOHEUDWLQJ�RQH�RI�WKH�PRVW�MR\RXV�HYHQWV�LQ�\RXU�OLIH�²�\RXU�

JUDGXDWLRQ��<RXU�KDUG�ZRUN�DQG�GRJJHG�GHWHUPLQDWLRQ�LV�ZKDW�VWHHUHG�\RX�WRZDUGV�WKLV�SDWK�RI�IXOÀOOLQJ�RQH�RI�WKH�PDQ\�JRDOV�\RX�ZLOO�VHW�

for yourself.

 

This chapter of your life may have closed, but you are now open to a world of possibilities. Seize the opportunities that come your way 

and work towards a better life, while contributing towards improving your communities and the broader society. You are equipped with a 

TXDOLÀFDWLRQ�IURP�'87�ZKLFK�LV�\RXU�SDVVSRUW�WR�FUHDWLQJ�WKH�IXWXUH�\RX�ZDQW�DQG�OHDYLQJ�DQ�LQGHOLEOH�PDUN�

$V� \RX� FHOHEUDWH� WKLV� JUHDW� DFKLHYHPHQW�� OHW� XV� SD\� KRPDJH� WR� WKRVH� WKDW� KDYH�PDGH� VDFULÀFHV� WR� HQVXUH� \RX� IXOÀO� \RXU� SRWHQWLDO� DV� D�

contributing member of society. I encourage you to consider staying in touch with your Alma Mater and actively participate in the various 

SURJUDPPHV�DQG�LQLWLDWLYHV�RSHQ�WR�$OXPQL�DW�'87��:KHUH�SRVVLEOH��XQGHUVWDQGLQJ�WKDW�\RX�DUH�UHFHQW�JUDGXDWHV�DQG�WKXV�VWLOO�ÀQGLQJ�\RXU�

IHHW�LQ�WKH�ZRUOG�RI�ZRUN�DQG�EXVLQHVV��WKHUH�DUH�PDQ\�VWXGHQWV�ZKR�VWLOO�UHTXLUH�ÀQDQFLDO�VXSSRUW�WRZDUGV�WKHLU�VWXGLHV�DQG�WKXV�ZRXOG�

appreciate any assistance in this regard. To make a donation, or if you know of individuals or organisations that can assist in this regard, 

NLQGO\�JHW�LQ�WRXFK�ZLWK�WKH�$GYDQFHPHQW�DQG�$OXPQL�5HODWLRQV�2IÀFH�RQ�WKH�GHWDLOV�EHORZ�RU�WR�PDNH�D�GRQDWLRQ��JR�WR�WKH�ZHEVLWH��www.
dutalumni.com and click on “Ways to Give”. Select one of the three payment options. It is that easy.

We hope that you have created fond memories during your time at DUT. We look forward to welcoming you back should you choose to 

continue with postgraduate studies, which further enhances your skills and knowledge in the workplace. We would love for you to keep in 

WRXFK�ZLWK�XV�²�SOHDVH�UHJXODUO\�XSGDWH�\RXU�GHWDLOV�VR�WKDW�\RX�PDLQWDLQ�\RXU�OLIHORQJ�OLQN�ZLWK�'87��\RXU�Alma Mater.

7KH�*UDGXDWLQJ�&ODVV�RI������²�\RX�KDYH�D�EULJKW�IXWXUH�DKHDG�RI�\RX�

Stay safe. Stay blessed.

iii
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COUNCIL MEMBERS

Mr NZW Madinane  Chairperson of Council

Ms B Ntombela   Vice-Chairperson of Council

EXTERNAL COUNCIL MEMBERS

Mr D Makaya   Convocation

Mr MF Gumede   Convocation 

Mr M Shange    Convocation

Ms B Chiliza   Council Appointee 

Mr S Vezi   Council Appointee  

Mr ZS Gumede   Council Appointee 

Professor L Molamu Council Appointee

Mr B Singh  Council Appointee

Ms G Makhathini  Council Appointee 

Cllr.  N Khuzwayo  EThekwini Municipality nominee

Mr L Longwe   Minister’s Appointee  

Ms B Masinga   Minister’s Appointee  

Dr N Makhanya  Minister’s Appointee 

Mr LKT Mehta   ML Sultan Charitable and Educational Trust

INTERNAL COUNCIL MEMBERS

Professor TZ Mthembu  Vice-Chancellor and Principal 

Professor MN Sibiya  Deputy Vice-Chancellor: Teaching and Learning

Vacant    Deputy Vice-Chancellor: People and Operations

Professor JJ Mellem  Academic Staff

Mr Z Mbandlwa   Institutional Forum

Mr N Mthembu   Professional and Administrative Staff 

Mr S Gumede  Student Representative Council

Mr O Magadla  Student Representative Council   

Professor V Rawjee  Senate

Professor FG Netswera Senate 

Mr NG Munsamy   Support and Service Staff
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Ms N Nyembezi  Chancellor

EXECUTIVE AND SENIOR MANAGEMENT

Professor TZ Mthembu Vice-Chancellor and Principal  PhD (Wits); MSc (Vanderbilt); BSc Hons (UFH)

Professor MN Sibiya Deputy Vice-Chancellor:    DTech (DUT); MTech (TN); BCur Hons (UniZulu)
   Teaching and Learning
 
Professor S Moyo  Deputy Vice-Chancellor:   PhD (UND); MTEM (UniMelb); MSc (UND); BSc (UniZa)
   Research, Innovation   
   and Engagement

Vacant   Deputy Vice-Chancellor: 
   People and Operations
 
Dr MJ Nkonoane  Registrar     PhD (CUT): MEd (VISTA); B Paed (UniZulu)

Professor OO Olugbara Executive Dean:    PhD (UniZulu); MSc (UniIlorin)
   Accounting and Informatics
 
Professor S Singh  Executive Dean:    PhD (UDW)
   Applied Sciences
 
Professor R Kruger  Executive Dean:    PhD (UP); NHD (TUT)
   Art and Design 

Professor S Rathilal  Executive Dean:    PhD (UKZN)
(Interim)   Engineering and the 
   Built Environment 
 
Professor GG Mchunu Executive Dean:   PhD (UKZN)
   Health Sciences
 
Professor FG Netswera Executive Dean:   DPhil (SU); PGD (Buckinghamshire Chilterns); NDP (TSA); BAHons   
   Management Sciences   (UWC); BA (UniVenda)

0U�6�1\DQJLQWVLPEL�� &KLHI�5LVN�2IÀFHU�� � � 03KLO��83���0%/��8QL6$���%&RP��:68�

'U�437�0WVKDOL��� � &KLHI�,QIRUPDWLRQ�2IÀFHU� � 3K'��168���%6F��681<��

Dr JM Molete   Director:     PhD (PSU); MBA (UCT); MSc (HU); BSc Hons (WU)
   Midlands Campuses 

Dr D Mohale   Director:    DLitt et Phil (UniSA); MMPP (Wits); BA (Cum Laude) (CUT)
   Special Projects 

0UV�1)�'KXPD]L� � &KLHI�)LQDQFLDO�2IÀFHU� � 0&RP��83���3*'�$XGLWLQJ��8QL6$���%&RP��8QL9HQGD����������������������������������������������������������

Dr VL Mthethwa   Senior Director:   PhD (UKZN)
   Human Capital Services  

v
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FACULTY OF ENGINEERING AND THE BUILT ENVIRONMENT

DEPARTMENT NAMES QUALIFICATIONS

Architecture (Interim) Mr L S du Plessis MArch (UKZN); SAIA; Pr Arch

Chemical Engineering  (Interim) Dr PT Ngema PhD (UKZN); MTech (DUT); ECSA Candidate

Civil Engineering and Geomatics (Interim) Dr M Seyam PhD (UM); MSc (IUG); WISA

Civil Engineering, Pietermaritzburg (Interim) Dr J Ikotun PhD (Wits); MSc (Dundee); BEng (FUTMINNA)

Construction Management & Quantity 
Surveying( Interim)

Dr MC Mewomo    PhD (UP); MTech (FUTA); HND (FED. POLY ADO); 
MNIQS; MAQS

Electrical Power Engineering  Prof IE Davidson PhD (UCT); MTech (FUTA); Eng (Unilorin); BEng Hons 
(UKZN); Pr Eng.; SEMAC (BCIT, Canada); FIET; FSAIEE; 
SMIEEE; MNSE; MCIGRE; MBCSEA; MWCGCE

Electronic and Computer Engineering  
(Interim)

Mr KE Moorgas MTech (DUT); MSAIEE, Pr.Techni.Eng (ECSA)

Industrial Engineering Dr OA Olanrewaju DTech (TUT); MSc (UniIbadan) 

Mechanical Engineering Dr FM Mwangi DTech (DUT); Pr Eng; CPA (K); MSAIMechE

Town and Regional Planning (Interim) Dr GG Musvoto PhD (UKZN); Pr Planner

vi
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VXEV\VWHP� LQ� VPDUW� JULGV� IDFLOLWDWHV� IXOO� GXSOH[� LQIRUPDWLRQ� ȵRZV� KHQFH� HQDEOLQJ� NH\� HQWLWLHV� VXFK� DV� JHQHUDWLRQ�� GLVWULEXWLRQ��
WUDQVPLVVLRQ��DQG�HQG�XVHU�VXEV\VWHPV�WR�LQWHUUHODWH� LQ�UHDO�WLPH��DQG�LQ�WKH�SURFHVV��FROOHFWLYHO\� �DFKLHYLQJ�D� �UHOLDEOH��UHVLOLHQW��
HɝFLHQW�DQG�UREXVW�6PDUW�JULG�SRZHU�VXSSO\�V\VWHP��+RZHYHU��WKH�UHVXOWLQJ�F\EHUVSDFH�LV�QDWXUDOO\�H[SRVHG�WR�YDULRXV�F\EHU�VHFXULW\�
WKUHDWV�E\�DGYHUVDULHV�DQG�DWWDFNHUV�ZKLFK�VKRXOG�EH�DGGUHVVHG��7KH�UHVRXUFH�FRQVWUDLQHG�QDWXUH�RI�DVVRFLDWHG�HOHPHQWV�FRQVWLWXWLQJ�
WKH�6PDUW�*ULG�EULQJV�DERXW�FKDOOHQJHV�LQ�LPSOHPHQWLQJ�UREXVW�VHFXULW\�PHDVXUHV�WKDW�LQHYLWDEO\�LQYROYH�WKH�SHUIRUPLQJ�RI�FRPSOH[�
FU\SWR�RSHUDWLRQV�� �)RU�WKLV�UHDVRQ��DQ\�PHDVXUHV�LQ�WKH�IRUP�RI�VFKHPHV�DQG�PHFKDQLVPV�LPSOHPHQWHG�WR�SUHVHUYH�VHFXULW\�DQG�
SULYDF\�PXVW� EH� OLJKWZHLJKW�� L�H�� WKH\� VKRXOG�PLQLPL]H� WKH� JHQHUDWLRQ� RI� FRPSXWDWLRQDO� DQG� FRPPXQLFDWLRQ� RYHUKHDGV� GXULQJ�
RSHUDWLRQV��ΖQ�WKH�FRUH�FRQWULEXWLRQ��WKH�GLVVHUWDWLRQ�SURSRVHV�DQG�HYDOXDWHV�D�)RJ�&ORXG�SDUDGLJP�EDVHG�VHFXULW\�IUDPHZRUN�WKDW�
EDODQFHV�VHFXULW\�JXDUDQWHHV�DQG�SUDFWLFDO��VFDODEOH�WHFKQLTXHV�WR�SURYLGH�SULYDF\�IRU�UHDO�WLPH�LPSOHPHQWDWLRQ��7KH�IUDPHZRUN�LV�
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DXWKHQWLFDWLRQ��VHFXUH�GDWD�WUDQVPLVVLRQ��6HVVLRQ�NH\�EDFNZDUG��IRUZDUG�VHFUHF\�GHYLFH�DQRQ\PLW\��WUDFHDELOLW\�DQG�PHVVDJH�QRQ�
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�)XOO�5HVHDUFK�
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�)XOO�5HVHDUFK�
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7LWOH�RI�'LVVHUWDWLRQ
7KH� UROH� RI� WKH� +DELWDW� 3ROLF\� DJHQGD� LQ� DGGUHVVLQJ� XUEDQ� SODQQLQJ� FKDOOHQJHV� LQ� 6RXWK� $IULFD�� $� FDVH� VWXG\� RI� WKH� &LW\� RI 
�-RKDQQHVEXUJ
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(-Ζ'Ζ.( &\ULO�&KLQRQVR
�)XOO�5HVHDUFK�

7LWOH�RI�'LVVHUWDWLRQ�
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�)XOO�5HVHDUFK�

7LWOH�RI�'LVVHUWDWLRQ�
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V
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7LWOH�RI�'LVVHUWDWLRQ�
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6XSHUYLVRU 3URI�'�$OORSL

=81*8 +OXPHOD
�)XOO�5HVHDUFK�

7LWOH�RI�'LVVHUWDWLRQ�
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%DFKHORU�RI�(QJLQHHULQJ�7HFKQRORJ\�+RQRXUV�LQ�
&+(0Ζ&$/�(1*Ζ1((5Ζ1*
$&./22 6KLDUD
-$Ζ.$5$1 1LNKLO
.Ζ6Ζ*$ :LOEHUIRUFH
.5$$Ζ 6LQRYX\R�&HER�$PDKOH
/(762$12 1NRVLQDWKL
022'/(< 1LNLWD�.D\OHQH &80�/$8'(

1$7+$1Ζ(/ -DSKHWK�6DPXHO &80�/$8'(
6$<('�Ζ60$Ζ/ 0RKDPPHG�(EUDKLP &80�/$8'(
9(1&$7$68 5RZDQ�-RVHSK &80�/$8'(

%DFKHORU�RI�WKH�%XLOW�(QYLURQPHQW�+RQRXUV�LQ�
$5&+Ζ7(&785(
&+Ζ/Ζ=$ .LQROLWKD�)UDQFKHVFD�0RKPLQDK
*29(1'(5 0LOLQGD
+$506( $LGDQ�-DPHV
-8*02+$1 1HGLQH
0225*$6 6KDQQRQ�/HH
07+(7+:$ /XQJHOR�6
/LQGHOR
08.80%$5(=$ 7LQRGLZDQDVKH

1$Ζ&.(5 .UHROLQ�/\OH &80�/$8'(�
1$Ζ'22 3UHEHQ
1'/298 6LOLQGLOH�)DYRXULWH
176(/( 6LKOH
5$0681'(5 7ULMDWKD

%DFKHORU�RI�WKH�%XLOW�(QYLURQPHQW�+RQRXUV�LQ�
&216758&7Ζ21�0$1$*(0(17
%Ζ<(/$ 1RWKDQGR�9LFWRULRXV�6PDQJHOH
*$1<Ζ/( 3KLQGLOH
0%(16( $VDQGH�0LQHQKOH�6L\DERQJD
0(<Ζ:$ 1RPIXQGR�3UXGHQFH
01*20(=8/8 )H]LOH�1NRVLQJLSKLOH
07+$17Ζ 1RPYXOD�7KDELVLOH
1*:(1'8 =XVLSKH

%DFKHORU�RI�WKH�%XLOW�(QYLURQPHQW�+RQRXUV�LQ�
48$17Ζ7<�6859(<Ζ1*
%87+(/(=Ζ 6LQHJXJX�3UHFLRXV
&+$3Ζ 1ROXWKDQGR
*5((1 7LPRWK\�$OODQ
*:(/( $VLSKH
.+80$/2� 1FDPLVLOH�(YLGHQFH
.Ζ67(1 7KHRODQ
0%$1-:$ 3KLODQL
0.+Ζ=( 5DQG\�3KXPHOHOD
081Ζ/$// -DVYHHU
1*&2%2 7KREHND�7KHOR
1=Ζ0$1'( 3DWULFN
3Ζ//$< 1DVO\Q

5$0*22/$0 'HQHHND�9LQD\
6+2=Ζ 1RPNKRVL�3UHFLRXV
6Ζ1*+ .HVKHHQD
9$:'$ <XVXI�ΖVPDLO

'HJUHH�RI�%DFKHORU�RI�WKH�%XLOW�(QYLURQPHQW�+RQRXUV�LQ�
85%$1�$1'�5(*Ζ21$/�3/$11Ζ1*
032176+$1( 0GXGX]L�'RFWRU�

3Ζ//$< 7KHURQD &80�/$8'(
6Ζ1*+ 6KDYRQQH�.\UD

'HJUHH�RI�%DFKHORU�RI�(QJLQHHULQJ�7HFKQRORJ\�LQ�
&+(0Ζ&$/�(1*Ζ1((5Ζ1*
$%'$5�5$+((0 7KDLVHHU
&(%(.+8/8 6LEXVLVLZH�6LWKDQGLOH
&+(77< 1RODQ
'$:22' 0RKRPHG�$NKWDU
'(21$5$Ζ1 7KDVPDL
)$5((' $PHHUD
*25'+$1 $VKLUD
*29(1'(5 3UHOLQ
*29(1'(5 7LPDLQH
+$5Ζ/$/ -XVWLQ�-DPHV
Ζ60$Ζ/ 7DVPL\DK
-$Ζ5$-+� 6KLYHN
.+$1 )DUDK
.+80$/2 %RQJHND�1RPSXPHOHOR
.+8=:$<2 6DQGLOH�9LQFHQW
.81(1( 6L\DQGD
0$.+(0 $VL]LZH�.DPYD
0$/Ζ1*$ 'HOLVLOH�*OHQURVH
0$9862 /LQGRNXKOH�1KODNDQLSKR
0$=(.$ /X\DQGD
0'/$/26( 6LERQJXPHQ]L�1WXWKXNR
01781*:$ 6ERQLVR�1GXPLVR
02.2.$ /HERKDQJ
021($76( .JDXJHOR�'LQHR
1'/298 7KDQGROXKOH�$]DQGH
1(1( 1RPSXPHOHOR�6SKHVLKOH�3UHFLRXV
1-$3+$ 3KLOLOH
1.$0(/$ $QHOH
3$'$<$&+(( .HHQDQ�.\OH
3(580$/ .LDUD�3UL\DQND
3Ζ//$< 'DYRQD
3Ζ//$< 7HYRQ
5$0287$5 1LNKHHO
5$622/ +DVHHE
6(:3(56$' 1LYHQ
6+$%$/$/$ 1RPDWKHPED
6Ζ.+26$1$ &HEROHQNRVL�(PPDQXHO
6205(< )DWLPD
621Ζ 'HODQL�%HWKXHO
67$1/(< &DOHE�-RQDWKDQ
7626$1( &ROLQ�7VKHSR
=81*8 1NRVLQJLSKLOH�:HVOH\

'HJUHH�RI�%DFKHORU�RI�(QJLQHHULQJ�7HFKQRORJ\�LQ�
&Ζ9Ζ/�(1*Ζ1((5Ζ1*
$33$/6$0Ζ -HUHP\�%ODNH
%$6( (\HWKX�8QDNKR
%Ζ<(/$ $PDQGD
%87+(/(=Ζ 1RPIXQGR�/DG\SHDFH
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&+(77< 3ULROLQ
'(�:(( $EUDP
'((3$/ 0FNDODQ
'+/$0Ζ1Ζ 6LSKLOLVLOH�0LQHQKOH
'/$0Ζ1Ζ 7KDELVR�-XQLRU
'8583&+81' $VKPLWD
*$1< 0RKDPPHG�+XVDLQ
*298=$ 6LEXOHOH�6LSKDKOH
-26(3+ -DUHG�$VKOH\
.+2$/Ζ .DWOHKR
.+2=$ 6HQDPLOH�7UXHORYH�1RNXWKXOD
0$'/$/$ %RQJXPXVD

0$+$5$- $YLNDU &80�/$8'(
0$+$5$- 6KLYDQ
0$1'$%$ 2QJH]LZH
0$6Ζ.$ 3KLZRNXKOH�;ROLVD�/XNKRQD
0%$0%2 6
)LVR�&\ULO
0%$7+$ 6LKOH�6LEXVLVR
0.+Ζ=( $QHOH�3KXPHOHOH
0.+Ζ=( 0LQHQKOH
02/()( 0DQGLVD�/HER
022'/(< 7UHYHQ
06Ζ0$1*2 1RWKLOH�1RVLSKR
07+(0%8 1MDEXOR�:DQGLOH
07+8/Ζ 1RWKHPED�$PLOH
076+$/Ζ 6SKHVLKOH�1R]LEXVLVR
0=8/:Ζ1Ζ %ULJKW�0QTREL
1$Ζ'22 &KORH
1$Ζ'22 *LQR
1$Ζ'22 6DUYHVK
1'/298 6LKOH
1*&2%2 1NDQ\LVR�*RRGHQRXJK
1*2%(6( 6L\DQGD�/XQJDQL
1*8%$1( <RODQGD�;ROLVZD
1.26Ζ 1HOLVZD�1RPDWKHPED
120%Ζ.$ 6DQGLOH
1<$7+Ζ.$=Ζ 7KREHND�)HOLFLD
1=Ζ0$1'( 7KDER
3(580$/ .LPHUD
3Ζ//$< 1HVKOLQ
5$'+$.5Ζ6+1$ .HDQHQ�%UHQW
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5$=$. 6XPDL\DK
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6Ζ9$1$7+ 5XGKLU
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-$<$5$0 6KDOHHQD
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027$/$ <XVXI
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.$/$ 6HVHWKX
.+$1 0RKDPHG�6DMMDG
/89812 /DQJD
0$%$62 1NRQ]HQKOH�0DOLERQJZH
0$'/$/$ 1NRVHWKDQGLOH
0$:(/(/$ %RQJXPXVD�7KHPELQNRVL
0$=Ζ%8.2 6L\DERQJD
0$=Ζ%8.2 6SKDPDQGOD�)RUWXQH
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0*(1*( 4LQLVR�6SKLZH
0-Ζ<$.+2 6LQGLVZD�ΖPPDFXODWH
0.+21=$ 6L]ZH�0DNKRVRQNH
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06:(/Ζ .ZD]L
07+(0%8 %RQJDNRQNH�7KDQGZD\LQNRVL
076+$/Ζ %DQHOH
08121'( 5HQGDQL�+LOODU\
09(/$6( /RQDWKHPED�0LQHQKOH
0=Ζ0(/$ %XOHOZD
1$Ζ&.(5 3UHDVHQ
1$Ζ'22 /XNDV�-RVKXD
1$Ζ'22 /XYHOOH
1'/(/$ /XQJDORQGHQL�)RUWXQH
1'/298 6IXQGR�1HYLOOH
1'/298 6WKHPELOH�6LȴVRNXKOH
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1+/(1*(7+:$ 7KDQGR�6LȴVR�&\ULO
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1.$1'Ζ 0RQJH]L�5XVVHO
178/Ζ 1KODNDQLSKR�1GXPLVR
6+21*:( 6LERQJDNRQNH�7RGD\
6Ζ7+2/( 6LSKHOHOH
62.+(/$ &HOXPXVDZHQNRVL�6LSKDPDQGOD�%XKOH
76+$1*$6( 0HQ]L
=Ζ1'(/$ 0KOHQJL
=80$ -DEXOLOH�6LQHQKODQKOD

'HJUHH�RI�%DFKHORU�RI�(QJLQHHULQJ�7HFKQRORJ\�LQ�
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%87+(/(=Ζ 6L\DERQJD�/XFN\
.+80$/2 .ZDQHOH
0$.$5'2Ζ- 6KLNDU
0$3+$1*$ 3KXPODQL�3ULQFH
0$7$'Ζ1 .DUXQHVK
0)86Ζ $VDQGD�6ZHOLKOH
0.+:$1$=Ζ 0EXVR�)RUWXQH
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07$17Ζ 6LSKRVRQNH�6DQHOH
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1$Ζ'22 3ULQRODQ &80�/$8'(
1'$<Ζ 9X\LVD
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32:(5�(1*Ζ1((5Ζ1*
&+Ζ/Ζ 1NDQ\LVR
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0$14(/( 7KDELVR�1KODQKOD
0%$1-:$ 1NXOXOHNR�%ULDQ
0%$7+$ � 7KXEHOLKOH
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01781*:$ 6DEHOR�%RQJDQL
022'/(< 6DFKLQ
0=2%( 1RQMDEXOR�+DSSLQHVV
1'/298 6LFHOR
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1.26Ζ )DLWK�7KHPELVLOH
176(/( $SKLZH�0LQHQKOH
1;80$/2 0]X\DQGD�7KDELVR
3Ζ//$< /HQDUGR
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9$9$ %DIDQD�1WODNDQLSR
987+$ 1TXEHNR�1GXPLVR
;$%$ /DQJHOLKOH
=$.:( 6\DQGD�)RUWXQH
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=8/8 %RQJXPHQ]L
=8/8 6L]R�0ODPXOL
=8/8 =ZDNHOH
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0=2%( 6L\DERQJD�;RODQL
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=:$1( /LQGDQL�5HFDUGR


�'($1ȇ6�0(5Ζ7�$:$5'�)25�$&$'(0Ζ&�(;&(//(1&(



ƗŝƘ

'HJUHH�RI�%DFKHORU�RI�WKH�%XLOW�(QYLURQPHQW�LQ�
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'/$'/$ -DEXOLVLZH
0$17(1*8 1KODQ]HNR�.KXODQL
0$6Ζ.$1( 7KDQGHND�3URPLVH
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0.+Ζ=( 6DPNHOLVLZH�1HOLVLZH
02+/$.2$1$ /HUDWR�0DVHFKDED�=DQGD
0=2%( 6L\DQGD�6ERQHOR
1*48/81*$ 1NDQ\LVR�%ULDQ
120*:$178 1RPD[KRVD
142'Ζ /XWKR
260$1 =DLQ�.KDQ
3$'$&+< .DPLOOH�0DH
6$<(' 6DEHHKD�%HJXP
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=81*8 0DTKDZH
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.+86:$1$ *XGDQL
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0.+Ζ=( /RQGLZH
0/21'=Ζ %RQJXPVD
01*20(=8/8 (VLKOH�1RVLPLOR
03$1=$ )ODVVLH�6XQLND
07+(7+:$ 6LIXQGR
1.26Ζ 7KHPEHOLKOH�0DYLV
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.83Ζ62 /XVDQGD
/83+2.2 %DQHOH�3UHWW\
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0/$0%2 *FLQRNZDNKH�5RQDOGR
01<$1'8 $\DQGD�'DOLVX
01<$1'8 /XQJHOR
01<$1'8 0LQHQKOH�0WKXQ]L
02.2(1$ 1HR�1LFKRODV
07(7:$ 1GDOR�0QTREL�0YHOR
07(7:$ 6DQHOLVLZH�$\DQGD
07+(0%8 3KHOHODQL�6DQGLVR
07+(7+:$ 0]ZDQGLOH
1$Ζ'22 -RHGDVK�&O\GH
1$Ζ'22 .HRZQ
1'81$.$=Ζ &HER�.ZHQ]D
1*&2%2 0SLOHQKOH�6L\DPWKDQGD
1*&81*$0$ 6LQHQKODQKOD�3DXOLQH
1*2%(6( 0DOLERQJZH
1*8%(1Ζ 1RQKODQ]HNR�1RQKOH
1Ζ.:( /XQJHOR
1720%(/$ /X\DQGD�7KDER�3UHWW\ER\
176+Ζ1*Ζ/$ /XWKDQGR�1NRVLQDWKL
3(580$/ /RXYHQ
5$0%85$1 &KDQWH
5$05$- 3UDQDY
6Ζ%Ζ<$ 6LSKHVLKOH�6LSKHOHOH�$QHOH
9+80$ 2EH\
;8/8 0HOXVL�6ZHOLKOH
=Ζ.$/Ζ 6DPNHOLVLZH�1HOLVZD�6LPSKLZH
=21'Ζ 3KLZRNXKOH�$NKRQD
=8/8 6ERQJRNXKOH�/ZD]LOZDNKH
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$5&+Ζ7(&785$/�7(&+12/2*<
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0$'/$/$ 0ORQGL
02/276Ζ .DEHOR
1$Ζ'22 &OHHVRQ
1$Ζ'22 -XVWLQ
1'/298 2
+DML�9X\DQL�.ZHQ]
2NXKOH
1.$/$ 0SLOZHQKOH�0EDOL
35Ζ16/22 7DKOLD�7H�$QQ
5$1*:$72 1JRDNR�1DWKDQLHO
;$%$ 6
%RQHOR�9X\DQL
=81*8 1NRVLQJLSKLOH�$XEUH\

'HJUHH�RI�%DFKHORU�RI�7HFKQRORJ\�LQ�
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*$1*$%Ζ66221 6KDKLO
*80('( 1R]LSKR�&\QWKLD
*80('( 7KDEDQL�1GXPLVR�0JFLQL
+$'(%( ;RODQL
-Ζ-$1$ 6DPNHOR
-2'2 1WRPER[ROR�&\QWKLD
.+2=$ 3KLOLOH�1RVLSKR
0$/Ζ1*$ 1RQGXPLVR
0$6(.2 1RPIXQGR�3HDUO
0$<Ζ6(/$� 0XVD�%KHNLQNRVL�
0%(/8 1GXGX]R�3HUIHFW
0'/$'/$ /LQGRNXKOH
0'/$/26( 3UHWW\�*LUO�=DPX[ROR
0'/('/( $OXQJLOH
0(1'8 0DQGOHQNRVL�&\SULDQ
0*2%2=$ /XQJD
0.+Ζ=( $\DQGD�-HURPH
0.+:$1$=Ζ 0]RNKDQ\D\R�+HZDUG
03$1=$ 7KREHODQL�6LSKDPDQGOD
07(0%8 1RPFHER�$QQDWRULD
07+$1<$1$ .KDQ\LVD
07+(0%8 1KODNDQLSKR�:LVHPDQ
07+Ζ<$1( .ZDQHOH
076+$/Ζ 6DQHOLVLZH�6LQGLVZD�
0<(=$ $ZDQGH�1RPEXVR
0=2/2 2OZHWKX
1&Ζ.Ζ 6LSKXPHOHOH
1':$1':(� 1REXKOH
1*&2%2 .KHWKXNXWKXOD�*ODGZLQ
1*&21*2 =RZDNKD�&ODPHQW
1.:(76+( /XVDQGD
172<$%2 0SKXP]L�-DFNVRQ
3$8/ .HUHHQ�&DWKHULQH
6Ζ7+2/( 1RQGXPLVR�1RQWDQGR
621Ζ 1RPIXQGR�;ROLOH
678850$1 6LEXOHOD
7(0%( =DQHOH�4LQLVLOH

'HJUHH�RI�%DFKHORU�RI�7HFKQRORJ\�LQ�
(1*Ζ1((5Ζ1*��&+(0Ζ&$/
'+$5$05$- /DWDLVKD
*(4(=$ <RODQGD
*29(1'(5 3LUYDVKDQ
0$%87<$ 5RVVHQ�+OXPHOD
0%$0%2 =L\DQGD�)HOLFLD
0)(.$� 3UHFLRXV�=LWKRELOH
0Ζ<$ &DURO�=LOXQJLOH
026(6 7DLUHQ
07+(0%8 0IDQHOR
07+(7+:$ 6LGXGX]LZH�%DORQGLZH
1=8=$ )UHHGRP�1NXOXOHNR
6Ζ7+2/( 6LPSKLZH

'HJUHH�RI�%DFKHORU�RI�7HFKQRORJ\�LQ�
(1*Ζ1((5Ζ1*��&Ζ9Ζ/�6SHFLDOLVLQJ�LQ�&RQVWUXFWLRQ�
0DQDJHPHQW
%Ζ<(/$ 6DQGLOH�ΖQQRFHQW
&(/( 0X]L\DNKLZD�6LERQLVR
)(55(Ζ5$ 3KLOOLS

*$1$ /XIXQGR�/HRQDUG
*&$%$6+( 0VL]L�:LVHPDQ
*80('( 1GXPLVR�:RQGHUIXO
+/$76+:$<2 0OXQJLVL�.QRZOHGJH
+/(1*:$ 0WKRNR]LVL�%RQJLQNRVL�(OYLV
-Ζ.Ζ-2 7R]DPLOH�7HPSOHWRQ
.+$1<Ζ 6LEXVLVR�3UDLVH�*RG
.+80$/2 3KLODQL�6LNKXPEX]R
0$%$62 0X]LZDQGLOH�3KLODVDQGH
0$)8/(.$ 6
3KRNXKOH�3UHFLRXV
0$76(%$ 0DNJRWKX�5D\PRQG
0%(/( %RQJHND�9LFWUHVV
0%21$1Ζ .KDQ\LVLOH�'DSKQH\
0'/(76+( 6DNKLOH�6L\DQGD
0.+Ζ=( =DPDPER�1RNXOXQJD
0.+80%8=Ζ 7KRNR]DQL�6LEXVLVR
01*81Ζ ΖQQRFHQW�6
<DERQJD
03$1=$ .KDQ\LVDQL
1'/298 6DQGLOH�0EX\LVHOR
1*&$08 3KXPXODQL
1*2Ζ( .DOXEL�(ORJH
17$1=Ζ 6L\DERQJD�/XVL]R
176$1( 0[ROLVL�*UHJRU\
176(/( 6DPXNHOLVLZH�6LQRWKLOH
178/Ζ 6LSKXPHOHOH�3UDLVHZRUWK\
3$'$<$&+(( .LYDQLD
5$'(%( 6LWZHOO�'RGD
6Ζ.+$.+$1( 1RNXNKDQ\D
67($'< %UHQGRQ�$GULDQ
675<'20 :LOOHP�-DNREXV
6:$1(32(/ -RKDQ
:(17Ζ1. 1LFKRODV�.DUO
<(1Ζ $\DQGD�0X]LZDQGLOH
=21'Ζ 0]LEHQL�6DNKLVHQL�$XEUH\

'HJUHH�RI�%DFKHORU�RI�7HFKQRORJ\�LQ�
(1*Ζ1((5Ζ1*��&Ζ9Ζ/�6SHFLDOLVLQJ�LQ�6WUXFWXUDO�(QJLQHHULQJ
%$51$%$6 'XUHOO�(GPXQG
%Ζ<(/$ 7KDEDQL�4LQLVR
%5Ζ'*(02+$1 3UDYLVKD
-$16(�9$1�5(16%85*�$QQHPL
/86+Ζ.8 0RLVH�0ZDPED

0$1'$ .HQ]OH\� &80�/$8'(
0$16$ .LQHVK
0(0(/$ %UDQGRQ�7KREDQL
02216$0< $YLVKNDU�$OYLQ
3$5$. 0XKDPPHG
52231$5$Ζ1 /HVWKLHO
60Ζ7+ 7\OHU�5RVV
=8/8 0OXQJLVL�ΖQQRFHQW

'HJUHH�RI�%DFKHORU�RI�7HFKQRORJ\�LQ�
(1*Ζ1((5Ζ1*��&Ζ9Ζ/�6SHFLDOLVLQJ�LQ�7UDQVSRUWDWLRQ�
(QJLQHHULQJ
'/$0Ζ1Ζ *RRGHQRXJK�1RWKD
'/$0Ζ1Ζ 6LȴVR�&ROOLQ
*&$%$6+( ;RODQL
*2%$ 6HQ]HND�(PSKDVL]H
*80('( 6L\DERQJD�2VFDU
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.+80$/2 7KHPEHOLKOH�=LEX\LVLZH
0$%$1*$ 0ORQGL
0$-2=Ζ %HDX�0WKRNR]LVL�0DQGORQNH
0$-2=Ζ 7KDQGHND�7KRELOH
0$/Ζ1*$ 7KDEDQL�$ELGH
0$6Ζ1*$ 7HYLQ�7KXEHOLKOH
0$621'2 1RQWREHNR�%ULOOLDQW�6LPSKLZH
0&+818 6LERQHOR
0'/$/26( 1HOLVLZH�=LEX\LOH
0*Ζ%Ζ6$ 0DQHOLVL
0+/21*2 1ROXWKDQGR�$JDSH
0Ζ7&+(// .\OH
0.Ζ=( 7KHPED�ΖVUDHO�'XPLVDQL
0/21'2 =DPRNXKOH
01&8%( /LQGRNXKOH�%ULDQ
02)2.(1* $OEHUW�7KDEDQJ
07+(7+:$ 7KDPVDQTD�0]LZDQGLOH
0=Ζ0(/$ 6WKHPELOH�1RNXSKLZD�+DSSLQHVV
1'/(/$ 0GLEDQLVL�)UHHGZHOO
1'/(/$ 3KXP]LOH
1'802 6
%RQJDNRQNH
1*&2%2 0DQGLVD�1NDQ\H]L
1*&2%2 0QFHGLVL
1*8%$1( 0GXGX]L�0EX\LVHQL
1.26Ζ 6LSKR�(PPDQXHO
1=8=$ %DEDOZD�7UDF\
6+$1*( 6L]ZH
7+(0%(/$ 6DQHOH�0LQHQKOH
=21'Ζ 3KLODQL�:HOFRPH
=8/8 4HGD�9H]XPXVD
=80$ 0[ROLVL�1MDEXOR
=80$ 7KHPED�/RYLQJWRQ
=81*8 1KODQKOD�4DSKHOD�%ULDQ

'HJUHH�RI�%DFKHORU�RI�7HFKQRORJ\�LQ�
(1*Ζ1((5Ζ1*��&Ζ9Ζ/�6SHFLDOLVLQJ�LQ�8UEDQ�(QJLQHHULQJ

$/%(57 6DVKHQ�5\DQ� &80�/$8'(
%$178%$1Ζ 2QNH�9X\R
%87(/(=Ζ =DPDQL�:HOOFRPH
&(/( 1RPSLOR
'$02<Ζ 7KDQGLZH�9LFWUHVV
'/$0Ζ1Ζ 0IXQGR
'8%( &KZHSKHVKH�6LQUH�'HQ]LO
*80('( 6DPXNHOR�6L\DWKRNR]D�1MDEXOR
*80('( 6LSKLZH�-XVWLQ
+$'(%( /XWKDQGR�0DJQLȴFHQW
+$'(%( 0DKOXEDQGLOH
+$'(%( 0QHOLVL�&RPIRUW
+855Ζ%81&( $NVKD\�$MLW &80�/$8'(
-$/Ζ%$1( &KDULW\�1WRNR]R
.+$7+Ζ1Ζ :HQG\�3KLOLOH
.+2=$ 6LSKHVLKOH�1NDQ\LVR
.+80$/2 )H]LOH�<YRQQH
.+80$/2 1ROXWKDQGR�0\JLUO
.+80$/2 =DQGLVLOH�$PDQGD
.8%+(.$ 6LIH]LZH�1RVLGLQJR�1WRPEL]DPDNKDWKLGH
/87+8/Ζ 1KODQKOD
0$%Ζ/Ζ6$ 3KDNDPDQL
0$'/$/$ 3KXPHOHOH�0]DPR�6SKHOHOH

0$*:$1<$1$ .KD\HOLKOH�1KODORQKOH
0$+$5$- .LVKHQ
0$+/$%$ %RQJXPXVD�0X]LZHQNRVL
0$//2<( 1KODNDQLSKR�5LFKDUG
0$1$7+$ 7KDELOH�/LQGLZH
0$3+808/2 /XQJLOH�6LPSKLOH
0$9Ζ0%(/$ /DQGLZH�%ULJKWQHVV
0$<(=$ 3KLOLVLZH�)RUWXQDWH
0%$1-:$ 1RQWXWKXNR
0'$'$1( 0LQHQKOH
0'/8/Ζ 6LQTRELOH�3UHWW\
0.+Ζ=( /XQJLVDQL
0.+Ζ=( 0OXOHNL�5HJLQDOG
0.+Ζ=( 1RPIXQGR�7UXHORYH
0.+Ζ=( 6DEHOR�6D]LVR
0.+:$1$=Ζ 1RNZDQGD�&\QWKLD
01Ζ6Ζ 6L]DNHOH�3DWLHQFH
022'/(< 6WHSKDQLH
025*$1 6PDQJHOH�3KXP]LOH�
07+(0%8 /RQGLOH�=DQRGXPR
076+$/Ζ 0ERQJLVHQL�0RUULV
1$Ζ'22 6DQWKDQ
1'/298 0DWLDWOD�$QQDVWDFLD
1'/298 1ROXWKDQGR
1'/298 1RWKDQGR
1'/298 =LQKOH�3UHWW\
1*&2%2 0VL]L�%ULGJHPDQ
1*2/2 &KXPDQL�$NKRQD
1*:(1<$ /XQJHOR�(ULF
1720%(/$ 0SXPHOHOR
1720%(/$ =LSKH]LQKOH�%XOHOZD�7KDQGR
1<$7+Ζ.$=Ζ 1R]LQKOH�)DYRXULWH
1=Ζ0$1'( 6LPLNDKOH�1MDEXOR�/XWKDQGR
5$'(%( 6LWKDELOH�1RQWXWKXNR
6$5-22'(Ζ $O�-HUUHDX
6Ζ%Ζ6Ζ /LQGRNXKOH�7UXHPDQ
6Ζ.+$.+$1( 0LQHQKOH�/RYHPRUH
7+86Ζ 0XVDZHQNRVL�0X]XYXNLOH
7+86Ζ 6
%XVLVR�%OHVVLQJ
9(=Ζ 1KODNDQLSKR�&ROOLQ
=21'Ζ 0IXQGR�&XUWLV
=8/8 0DOLERQJZH
=8/8 0LQHQKOH�+OHQJLZH�3ROLWHQHVV
=8/8 6LERQJDNRQNH�6LSKHVLKOH�5REHUWVRQ

'HJUHH�RI�%DFKHORU�RI�7HFKQRORJ\�LQ�
(1*Ζ1((5Ζ1*��&Ζ9Ζ/�6SHFLDOLVLQJ�LQ�:DWHU�(QJLQHHULQJ
&(/( 'RPLQLF�;RODQL
&+$0$1(�� 7KHPEDOHWKX�6
3KLQGLOH�������
'/$0Ζ1Ζ 1RQKODQKOD�6LSKHOHOH�4LQLVR
'/$0Ζ1Ζ 1RWKDQGR�%ULJKW
'81<:$ -XVWLQH�6LSKHOHOH
.+80$/2 6HWKDELOH�;ROLOH
.+8=:$<2 1RQNXOXOHNR�3UHWW\
.:Ζ/Ζ 7KDER�7VHSR
/$1*$ 4LQLVR�&DOGZHOO
/(0%(7+( $QGLVZD�6LSKRNXKOH
/29(025( 5HGHPSWLRQ�7DNXG]ZD
0$.+$1<$ 1MDEXOR�6LSKDPDQGOD
0$.+$7+Ζ1Ζ 6LWKHPELOH�1RQWREHNR
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0$.+$7+Ζ1Ζ 6L\DERQJD
0$/Ζ1*$ 1RNXERQJD�*ODGQHVV
0$7+$%$ *FLQDSKL�1RNXSKLOD
0$=Ζ%8.2 9X\DQL�1NXOXOHNR
0%$1-:$ /XQJLVDQL�1NRVLQDWKL
0%21$0%Ζ 6LWKDELOH�)DLWK
0-$-$ .KXOHNDQL
0/$0%2 0DVWHU�.ZHQ]DNZHQNRVL
03$1=$ 7KDELVLOH�/RQGLZH
0381*26( 1KODKOD
0381*26( 1WHWKHOHOR�1GXGX]R
07+(0%8 6LPHODQL�%XVLVLZH
07+(7+:$ 6DNKLOH
076+$/Ζ +DODOLVDQL�(]UD
1&8.$1$ 1DQJDPVR
1'/298 -DEXODQL�:LVHPDQ
1*&(08 1GXPLVR�1TREDQL
1*&2%2 %HDXW\�1RQGXPLVR
1*&2%2 6
0LVR�3HUFLYDO
1*&2%2 7KDQGHND�1ROZD]L
1*8%$1( 6DNKLOH
1*:(1<$ 1GXGX]R�3KLZD\LQNRVL�3DUDFOHWH
1.:$1<$1$ 1VLQGLVR�1WRNR]R
178/Ζ 1RQNXOXOHNR�3RUWLD
1<$:2 3KLZD\LQNRVL�6\GQH\
1=$0$ %RQJXPXVD�3ROLWH
1=Ζ0$1'( 6HQ]RVHQNRVL�0DTKDZH
3+8/8:$ 3KDWKXWVKHG]R�:DOWHU
6$+$'(2 .DYLO
6+(=Ζ 1RPSLOR�3URPLVH
6Ζ.+$.+$1( 6DPNHOH�0OXOHNL
6Ζ/$1*:( <RQHOD�6LSKRND]L
6Ζ7+2/( 0ERQJHOHQL�0RQGOL
62.2 1R]LSKR�3RUWLD
7+86Ζ 1RPSXPHOHOR�6LWKRNR]LOH
9((5/$/ 5LFROLQ
9Ζ/$.$=Ζ 1RNXNKDQ\D
=$0$ 1NXOXOHNR�%HQWRQ
=8/8 6DEHOR�7KDPVDQTD
=80$ /XFN\�%RQJDQL
=81*8 &KLPRUDQJ

'HJUHH�RI�%DFKHORU�RI�7HFKQRORJ\�LQ�
(1*Ζ1((5Ζ1*��(/(&75Ζ&$/��+HDY\�&XUUHQW�
%/26( $\DQGD
&(/( 3ULVFLOOD�1ROZD]L
'/$0Ζ1Ζ 6LOLQGLOH�1RNXNKDQ\D
'80$.8'( 1WRPEL\HQKODQKOD�1RPEXNLVR
+/$76+:$<2 6LȴVR�3HUF\
.+$1<Ζ/( 3KXPHOHOD�$QGUHDV

.Ζ67(1 *XNDQGUDQ &80�/$8'(
0$'/$/$ 0WKRNR]LVL�/XQJHOR�)UHHGRP
0$1=Ζ1Ζ .KXOHNDQL�1MDEXOR
0$3+808/2 6GXGX]R
0$=Ζ%8.2 %KHNDPDQJZH�+DPLOWRQ
0$=Ζ%8.2 6LWKDELVR�3KHOHODQL
0%$0%2 &HOLPSLOR�7KXEHOLKOH
0%(/( .KXPEXOLOH�6DPNHOLVLZH
0+/$1=Ζ 0DQGOHQNRVL�.KHKOD

0+/21*2 5HMRLFH�6
3KLQGLOH
0.+Ζ=( 1GXPLVR�6L\DERQJD
0.+Ζ=( 1RPIXQGR�/XFLD
0.+Ζ=( 1RQVLQGLVR�3RUWLD
01*20(=8/8 3DWULFN�6HQ]R
02(7Ζ 0DIDQND�&OHPHQW
03Ζ6$1( 6WKRNR]R
07+(0%8 0DFOHDQ
1'(/8 /LQGRNXKOH
1'/298 1RQGXGX�3DPHOD
1*8%2 0DOLERQJZH
1720%(/$ 6DPXNHOR�%ULOOLDQW�/LQGHOD
178/Ζ 0DQGOHQNRVL�)UDQNXV
1=$0$ 1RQWREHNR
5$'(%( .KHWKRNZDNKH�(ULF
5$0Ζ$+ 'HQ]HO
5(''< 'DUVKDQ
6+$1*( 6LPSKLZH�7KREHODQL
6Ζ%Ζ<$ 0DQTRED�%OHVVLQJ
6Ζ+/$+/$ /LKOH
6Ζ7+2/( 7KHOXPXVD
620;$;$ $\DQGD
76+:$1( )XQHND�$YX\LOH�3HUVLVWHQFH
=Ζ.+$/Ζ 6LȴVR�%RQJDQL

'HJUHH�RI�%DFKHORU�RI�7HFKQRORJ\�LQ�
(1*Ζ1((5Ζ1*��(/(&75Ζ&$/��/LJKW�&XUUHQW�
&(/( %RQJLZH�/RUUDLQH
&+(77< .HHJDQ
&+(77< 3U\DQ
'/$'/$ 1KODQKOD
'/$0Ζ1Ζ 0IDQDIXWKL�5DSKDHO
*29(1'(5 '\ODQ
*29(1'(5 *HUVKHQ
*29(1'(5 0DUVKLQ
+/21*:$1( 6L\DERQJD�*RRGHQRXJK
+226(1 0RKDPPHG�.KDOLG
-8*/$// $UQROG
.$+$1 :DVHHP�=DKLU
.$/20%2 0EDOL�3HDUO
.+$7+Ζ 1NDQ\H]L�7KHPELQNRVL
.+80$/2 1RPNKRVL�3HQHORSH
.+80$/2 6L\DERQJD�&HOXPXVD
.8'226 0XKDPPDG�$QZDU
/$1*$ 1RQWRNR]R�1RQWREHNR
/(0%('( 0HOXVL�$EUDKDP
/(0%(7+( 2VFDU�;RODQL
0$*:$ 6L\DEXOHOD�6DPXHO
0$3+$1*$ 1ROXWKDQGR�1RPRQGH
0$:8<( /XFNPRUH
0%(/( 0OLQGL�%RQJXPXVD
0%+(/( 0]ZDQGLOH�([FHOHQW
0%2.$=Ζ 1NRVLQDWKL�ΖVDDF
0'/(76+( 6L]ZH�%ULDQ
0(0(/$ -DEXODQL�*RRG�(QRXJK
0.+Ζ=( 3UHVOH\�6LERQJLVHQL
0.+Ζ=( 6L]ZH�3KLODQJH]ZL
014Ζ1$1$ 6DPNHOLVLZH
017$0%2 %RQJDQL�+DUULVRQ
07+(0%8 3HWHU�0OXQJLVL
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07+:$1$ 1RPDWKDPVDQTD�&DQGLFH
072%(/$ 0YX]R�(PPDQXHO
1$Ζ&.(5 3UHQHVDQ
1$Ζ'22 -RGDFKH
1$Ζ'22 5RRVKHY
1$Ζ'22 6WULQL
1$Ζ5 'DPLDQ�/HH
1'Ζ0$1'( 6L\DQGD�$QGUHZ
1'/(/$ .KXODQL�6LOLQJHQH
1'/298 0LQHQKOH�1RNXWKXOD
1*&2%2 .KD\HOLKOH
1*(0$ %ULDQ�1GXGX]R
1*86( 6ȴVR�(PPDQXHO
1+/(.2 9XPDQL�ΖVUDHO
1.$%Ζ1'( $\DQGD�:LVHPDQ
176+2%(1Ζ 1\DPHND
3Ζ//$< $GULDQ�/XNH
3Ζ7-(1* &KDWLGD�3DWLHQFH
5$+Ζ0 )DKLPD

5$-.80$5 5XVKDO &80�/$8'(
5$0.Ζ66221 1LFNHHO
5$775$< /DZUDQFH�$QWKRQ\
5(''< 6DQXVKNULQ
52231$5$Ζ1 6KRQHO
6Ζ%Ζ6Ζ 1TRELOH
6Ζ0(/$1( 6LSKRVHWKX�$QGLOH
6Ζ7+2/( 3KLODQJHQNRVL�1WXWKXNR
6Ζ7+2/( 6LQGLVLZH�%UHQGD
9$1�'(5�5<67 %UDQGRQ
<$*$0%$5$0 3DVKQHH

'HJUHH�RI�%DFKHORU�RI�7HFKQRORJ\�LQ�
(1*Ζ1((5Ζ1*��0(&+$1Ζ&$/
%Ζ<$6( 0KOD\RQNH
&(/( 6DNKHOH�0DUWLQ
)(51$1'(= *UDQW�/XNH
*29(1'(5 /LQFROQ�%RQQ\
*8'$5 6KLNDDU
*80('( .ZDQHOH
+$5Ζ&+$1' 7DU\Q
.$6Ζ3(56$' .DPHHO
.+$1<Ζ/( 1WXWKXNR�3DVFDO
/80$1Ζ6+$ .DOHQJD�'DQQ\
0$+$5$- 6KDLOHQ
0(0(/$ %XOHOZD�3ULQFHVV
0.+Ζ=( ;RODQL�$OH[
07+(0%8 ;RODQH�1TRED
176+$1*$6( 6
%RQHOR�ΖQQRFHQW
3$'$<$&+(( 0DJGDOHQH
526628: %ULWWDQ\�<YRQQD
6$0%2 7VXQG]XND�2WKRODQL
6+21*:( /X\DQGD�%XVLVDQL
6Ζ%Ζ<$ 0NKXOX�'XEH
6Ζ%Ζ<$ 6LSKDPDQGOD�3ULQFH
621Ζ $NKLO�1LFRODV
980$6( 7KXWKXNDQL�+DODOLVDQL
:Ζ//Ζ$06 /LDP�.XUW

:Ζ/621 /DQJGRQ�5RJHU

'HJUHH�RI�%DFKHORU�RI�7HFKQRORJ\�LQ�
48$17Ζ7<�6859(<Ζ1*
$%'22/�+$&.�$02'�0XKDPPDG &80�/$8'(
%$66$ 0XKDPPDG�$KPHG
%+(76+8 2\HQD
%8%8 9XVXP]L
&(/( 6LQGLVLZH�3UHWW\
&(/( 7KREHND�3HUIHFW
&+$.$1$ 7KRODQJ�)UDQFLV
&+Ζ/Ζ 6OLQGLOH�ΖQVHSDUDEOH
&+2+$1 ΖEUDKLP�0RKDPHG
'$02Ζ /H�5R\
'$1Ζ6$ 6HQJLPLOH�=LQKOH
'+/$0Ζ1Ζ =DQGLOH�'RUHHQ
'/$0Ζ1Ζ 6LERQJLOH
*29(1'(5 %DUHVKQL�1DWDVKD &80�/$8'(
*29(1'(5 .D\OHLJK�3UL\D
*29(1'(5 2OLYLDK�&DSULHFH
+/23+( /LQGHODQL�;RODQL
-$/8%$1( $QGLVZD�<RODQGD
.+$1 =L\DDG
.+$1<$6( =LQLQJL
.+2=$ ΖVDEHO�6RSKLD
.+2=$ 6L]ZH�$IULFD� &80�/$8'(
.+80$/2 1ND]LPXOR�7KHPEDODPL�6LSKHSKHOR
.+80$/2 1RQGXPLVR�1R]LEXVLVR�=DPDQWXQJZD
.:(/$ 0ERQR�0WKRELVL
.:(<$0$ 1TREDQL�6DEHOR
/$0$/(77( 6KDXQH�7DQLHO
0$*:$=$ 3UHFLRXV�*XJX
0$*:$=$ 6PDQJDOLVR�1RNZHWKHPED
0$+$<( 1RNXWKXOD�7KHPEDNX\H
0$-2/$ 1RQGXPLVR�6WKXWKXNLOH�1WRPELIXWKL
0$.$6Ζ 6L\DEXOHOD�6WDQGO\
0$.(7$ 0VLPHOHOR
0$/(%$7-$ 7VKHJRIDWVR�/HERJDQJ�*UDFH
0$/80( $ULYKDVKX�0DVKXGX
0$1<Ζ6$ 0NKXOXOL�(PPDQXHO�$QG\
0%$7+$ /RQGHND�7KREHND &80�/$8'(
0&+818 $QGLVLZH
0*2=$ 9X\R�$OODQ
0+/$1*$ /LQGRNXKOH�7KHPEHOD
0/$%$ 0HVXOL�6
1RWKLOH
01&8%( 1HOLVZD�=HNKHWKHOR
01*$'Ζ %RQJXPXVD�/XFN\
02216$0< .HOO\
042.(/Ζ <RODQGD
06Ζ0$1*2 6LQHQKODQKOD�1RPEXVR
06:(/Ζ 1RQWDQGR
07+(0%8 &HOLPSLOR�6LQHWKHPED
07+(7+:$ %DQGLOH�:LVHPDQ
08'$1$/:2 0DYKXQJX�7KDQ\DQL
081'Ζ( -RHO�$QGUHZ &80�/$8'(
1$Ζ'22 &DQWRQ�/HH &80�/$8'(
1$Ζ'8 'HVLUHH�(OL]DEHWK &80�/$8'(
1&$0$ 6L\DERQJD
1'Ζ0$1'( 1NXOXOHNR
1'/(/$ =LQKOH�3URPLVH
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1'/298 0DQGLVD
1'/298 1RPFHER�:LQQIULHGD
1(1( +OHQJLZH�3HDFHIXO
1*&2%2 7KDQGHND
1*(:8 =LSKR]RQNH�=LP]XNLVH
1*8%$1( 7KXOLVDQL
1-Ζ<(/$ 3KLNKRQD�$UWLFXODWH�
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