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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.  

i
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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



0(66$*(�)520�7+(
35(6Ζ'(17�2)�&2192&$7Ζ21
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 MANAGEMENT SCIENCES

DEPARTMENT NAMES QUALIFICATIONS

Applied Law  Ms T Khumalo  LLM (UniSA)

$SSOLHG�0DQDJHPHQW�²�30%� Professor BI Dlamini PhD (UniZulu) 

Business Studies Unit Dr S Jugmohan DTech (CPUT)

(FRWRXULVP�²�30%��,QWHULP� Dr NS Chili  PhD (UKZN); MRT (UniZulu); STD (Adams College)

Entrepreneurial Studies Management  Professor RWD Zondo PhD (UniZulu); MBA (DUT); ND (UniSA); ND (FC 
College)

Hospitality and Tourism Management Dr K Naidoo PhD (DUT); MBS (University College Dublin)

Human Resources Management (Interim) Dr PE Eyono PhD (DUT); MA (UKZN); BCom (NWU) 

Marketing and Retail Management Professor JP Govender PhD (NWU); B Com (Hons) (UniSA); B Paed (Com) 
(UDW)

Operations and Quality Professor M Ramchander DCom (UniZulu); MBA (Buckinghamshire); 
BPaed(UKZN);ND(TechniSA)

Public Management Law and Economics 
(Interim)

Dr ZM Zwane DAdmin (UKZN); BA (Hons) UniSA; BA (UniZulu) 

Public Management and Economics Dr S Pillay PhD (UKZN); MA (NMU); BA (Hons) (UDW)

Public Relations Professor VP Rawjee PhD (NMMU); MA (UN)

vi
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7LWOH�RI�7KHVLV
'HYHORSLQJ�0HDVXUHV�WR�ΖPSURYH�(PSOR\HH�(QJDJHPHQW�LQ�3XEOLF�7HFKQLFDO�9RFDWLRQDO�DQG�(GXFDWLRQDO�7UDLQLQJ��79(7��&ROOHJHV�LQ� 
*DXWHQJ�3URYLQFH��6RXWK�$IULFD�Ȃ�$Q�ΖQYHVWLJDWLRQ�RI�$QWHFHGHQW�DQG�2XWFRPH�9DULDEOHV

6XPPDU\
7KH�LPSRUWDQFH�RI�79(7�HGXFDWLRQ�LQ�D�6RXWK�$IULFDQ�FRQWH[W�FDQQRW�EH�RYHUHPSKDVLVHG��7KH�6RXWK�$IULFDQ�*RYHUQPHQW�HQYLVLRQHG� 
79(7� FROOHJHV� DV� D� FULWLFDO� PHGLXP� WKDW� FDQ� VLJQLȴFDQWO\� DLG� WKH� JURZWK� RI� EXVLQHVVHV� DQG� FRQWULEXWH� LPPHQVHO\� WR� HFRQRPLF� 
GHYHORSPHQW�LQ�6RXWK�$IULFD��ΖQ�RUGHU�IRU�WKLV�YLVLRQ�WR�FRPH�WR�IUXLWLRQ��WKH�NH\�GULYHUV�Ȃ�79(7�OHFWXUHUV�Ȃ�KDYH�DQ�LQWHJUDO�UROH�WR�SOD\�� 
+RZHYHU��WKHVH�OHFWXUHUV�DUH�IDFHG�ZLWK�PDVVLYH�MRE�UHODWHG�DQG�SHUVRQDO�FKDOOHQJHV�WKDW�FDQ�FUHDWH�D�GLVHQJDJHPHQW�EHWZHHQ�WKHP� 
DQG�WKHLU�MRE��DQG�FRXOG�SRWHQWLDOO\�KDPSHU�WKH�GHOLYHU\�RI�WKH�79(7V
�JRDOV�� 
$GRSWLQJ�D�TXDQWLWDWLYH�PHWKRGRORJ\�� WKH�UHVHDUFKHU� LQYHVWLJDWHG�UHOHYDQW�DQWHFHGHQWV�DQG�RXWFRPHV�RI�HPSOR\HH�HQJDJHPHQW� 
ZLWKLQ�WKH�SXEOLF�79(7�VHFWRU�LQ�*DXWHQJ��6RXWK�$IULFD��5HVXOWV�UHYHDOHG�WKDW�VRPH�RI�WKH�SURSRVHG�DQWHFHGHQWV�VLJQLȴFDQWO\�SUHGLFWHG� 
HPSOR\HH� HQJDJHPHQW�� 7KH� VWXG\� DOVR� VXSSRUWHG� WKH� YLHZ� WKDW� SV\FKRORJLFDO� FRQGLWLRQV� DUH� SRVLWLYH� DQWHFHGHQWV� RI� HPSOR\HH� 
HQJDJHPHQW�� DQG� WKDW� HPSOR\HH� HQJDJHPHQW� FDQ� LQȵXHQFH� SRVLWLYH� HPSOR\HH� LQWHQWLRQ� DQG� EHKDYLRXU� LQ� DQ� RUJDQLVDWLRQ�� 
ΖPSOLFDWLRQV� IRU� WKH�PDQDJHPHQW�RI�SXEOLF�79(7�FROOHJHV�DQG� WKH�6RXWK�$IULFDQ�JRYHUQPHQW�DUH�GLVFXVVHG�DV�YLDEOH�RSWLRQV� IRU� 
SURYLGLQJ�FRQGLWLRQV�WKDW�DLG�WKH�GHYHORSPHQW�RI�HPSOR\HH�HQJDJHPHQW�DQG�FRQVHTXHQWO\�RUJDQLVDWLRQDO�SHUIRUPDQFH��

6XSHUYLVRU 3URI��-.��$GDP

%8*:$1'Ζ1 9LQD\

7LWOH�RI�7KHVLV
6XVWDLQDEOH� %XVLQHVV� 6WUDWHJ\� IRU �6PDOO �DQG� 0HGLXP �(QWHUSULVHV �LQ �.ZD]XOX�1DWDO� �6RXWK�$IULFD

6XPPDU\�
$FDGHPLF�UHVHDUFK�KDV�VKRZQ�WKDW�WKH�PDMRULW\�������RI�6PDOO�DQG�0HGLXP�(QWHUSULVHV�LQ�.ZD=XOX�1DWDO�IDLOHG�DIWHU�RSHUDWLQJ�IRU�RQO\� 
WKUHH�\HDUV���7KH�SULPDU\�UHDVRQ�IRU�IDLOXUH�DQG�SUHPDWXUH�FORVXUH�RI�WKH�EXVLQHVV�ZDV�GXH�WR�XQVDWLVIDFWRU\�VWUDWHJ\�IRUPXODWLRQ�DQG� 
H[HFXWLRQ���7KH�GRZQZDUG�WUHQG�RI�IDLOLQJ�6PDOO�DQG�0HGLXP�(QWHUSULVHV�KDV�FRQWLQXHG�DQG�UHPDLQV�D�UHDOLVWLF�SUREOHP�WRGD\���� 
9LQD\� LQYHVWLJDWHG� WKH� FRUH� HOHPHQW� RI� 
6WUDWHJ\
� DQG� WKH� VXE�HOHPHQWV� RI� 
&KDQJH
�� 
3XUSRVH
� DQG� 
/HDGHUVKLS
� LQ� WKH� EXVLQHVV� 
HQYLURQPHQW���+H�IRXQG�WKDW�DOO�LGHQWLȴHG�HOHPHQWV�ZHUH�QHHGHG�WR�DFKLHYH�D�
6XVWDLQDEOH�%XVLQHVV�6WUDWHJ\
���9LQD\�FUHDWHG�D�PRGHO�WR� 
DVVLVW�6PDOO�DQG�0HGLXP�(QWHUSULVHV�WR�RSHUDWH�IRU�D�ORQJHU�WHUP��WR�FRQWULEXWH�WRZDUGV�WKH�LPSURYHPHQW�RI�WKH�HFRQRP\��WR�DVVLVW� 
ZLWK�PRUH�MRE�FUHDWLRQ��DQG�ȴQDOO\�WR�HQDEOH�6PDOO�DQG�0HGLXP�(QWHUSULVHV�WR�JURZ�LQWR�ODUJHU�FRUSRUDWH�RUJDQLVDWLRQV�

6XSHUYLVRU 3URI��06��%D\DW��

)DFXOW\�RI
0DQDJHPHQW�6FLHQFHV



ƗŘƘ

&+$0%$ /XF\���7DPEXG]DL

7LWOH�RI�7KHVLV
7KH� ΖQȵXHQFH� RI� ΖQWUDSUHQHXUVKLS� RQ� 3XEOLF� 6HFWRU� 2UJDQLVDWLRQV�� 7KH� &DVH� RI� 3DUDVWDWDOV� LQ� =LPEDEZH��

6XPPDU\
3DUDVWDWDOV�LQ�=LPEDEZH�DUH�IDLOLQJ�WR�H[HFXWH�WKH�PDQGDWH�RI�SXEOLF�VHUYLFH�GHOLYHU\�HHFWLYHO\��7KLV�KDV�UHQGHUHG�SXEOLF�VHUYLFHV� 
HOXVLYH�WR�PRVW�FLWL]HQV��0RVW�SDUDVWDWDOV�DUH�VWXFN� LQ�WKH�ROG�SDUDGLJP�RI�PDQDJHPHQW�ZKHUH�SXEOLF�YDOXH� LV�GHOLYHUHG�WKURXJK� 
DGKHUHQFH�WR�VWDQGDUGV��KHQFH�WKH�LPSHUDWLYH�IRU�SDUDVWDWDOV�WR�LQYHVW�LQ�LQWUDSUHQHXUVKLS�EHFRPHV�XUJHQW��� 
/XF\�XVHG�D�PL[HG�PHWKRGV�UHVHDUFK�GHVLJQ�WR�H[SORUH�WKH�LQȵXHQFH�RI�LQWUDSUHQHXUVKLS�RQ�RUJDQLVDWLRQDO�SHUIRUPDQFH��7KH�VWXG\
V� 
PDMRU�ȴQGLQJ� LV� WKDW� LQWUDSUHQHXUVKLS�KDV�D�SRVLWLYH� LQȵXHQFH�RQ�RUJDQLVDWLRQDO�SHUIRUPDQFH��7KH�ȴQGLQJV�DVVLVWV� OHDGHUVKLS� LQ� 
SDUDVWDWDOV�WR�IRVWHU�LQWUDSUHQHXUVKLS�E\�LQYHVWLQJ�LQ�DQ�LQWUDSUHQHXULDO�DUFKLWHFWXUH��$Q�LQWUDSUHQHXULDO�IUDPHZRUN�ZDV�GHVLJQHG� 
ZKLFK�PD\�EH�LPSOHPHQWHG�LQ�SDUDVWDWDOV�WR�HQDEOH�WKH�HQWLWLHV�WR�EHFRPH�KLJK�SHUIRUPDQFH�RUJDQLVDWLRQV��7KH�VWXG\�UHFRPPHQGV� 
WKDW�LQWUDSUHQHXUVKLS�EH�DGRSWHG�LQ�362V�DV�D�VWUDWHJ\�WR�HQKDQFH�HɝFDF\�ZKLOH�DFKLHYLQJ�WKH�WZLQ�JRDOV�RI�SXEOLF�YDOXH�FUHDWLRQ�DQG� 
HFRQRPLF�HɝFLHQF\�

6XSHUYLVRU

&+8.:80$

'U�%��&KD]LUHQL�

1RQ\H��(PPDQXHOOD

7LWOH�RI�7KHVLV
&KDQJH�0DQDJHPHQW�/HDGHUVKLS�DQG�ΖWV�ΖPSDFW�RQ�(PSOR\HHV
�5HVLVWDQFH�WR�&KDQJH��&DVH�6WXG\�RI�6HOHFWHG�$XWRPRELOH� 
&RPSDQLHV� LQ�'XUEDQ�0HWURSROLWDQ�5HJLRQ�RI�.ZD�=XOX�1DWDO��6RXWK�$IULFD�

6XPPDU\
7KLV�VWXG\�LV�EDVHG�RQ�WKH�FRQWHQWLRQ�WKDW�WKH�ZRUOG�LV�VKLIWLQJ�IURP�DQ�LQGXVWULDO�SDUDGLJP�WR�D�SRVW�LQGXVWULDO�SDUDGLJP�DQG��DV�D� 
UHVXOW��FKDQJH�RXJKW�WR�EH�PDQDJHG�HHFWLYHO\��3DVW�OLWHUDWXUH�UHYLHZHG�LQGLFDWHG�WKDW�WKHUH�DUH�QHLWKHU�DSSURSULDWH�PRGHOV�WR�DGGUHVV� 
PRQXPHQWDO�FKDQJHV�LQ�WKH�DXWRPRELOH�LQGXVWU\��QRU�WRROV�WR�DGGUHVV�UHVLVWDQFH�WR�FKDQJH��GXH�WR�LQDGHTXDWH�OHDGHUVKLS�VNLOOV��7KH� 
VWXG\� H[SORUHV� WKH� SURFHVV� RI� DGDSWLQJ� G\QDPLF� FKDQJH� PDQDJHPHQW� OHDGHUVKLS� PRGHO� DW� WKH� VHOHFWHG� DXWRPRELOH� GHDOHUVKLS� 
FRPSDQLHV�LQ�WKH�'XUEDQ�0HWURSROLWDQ�5HJLRQ�RI�.ZD=XOX�1DWDO��$�VDPSOH�VL]H�RI�����VWD�PHPEHUV�DQG�PDQDJHUV�ZHUH�FRQYHQLHQWO\� 
FRQVLGHUHG��FRPSULVLQJ�����VWD�DQG����PDQDJHUV��LQ�D�PL[HG�PHWKRG�UHVHDUFK�VWXG\��7R�DQDO\VH�WKH�GDWD�TXDQWLWDWLYHO\��LQIHUHQWLDO� 
VWDWLVWLFV�DQG�GHVFULSWLYH�VWDWLVWLFV�ZHUH�XVHG��7KH�K\SRWKHVLVHG�PRGHO�IRUPXODWHG�ZDV�WHVWHG�ZLWK�WKH�VWUXFWXUDO�HTXDWLRQ�PRGHO� 
�6(0��� )LQGLQJV� UHYHDOHG� QR� UHODWLRQVKLS� EHWZHHQ� WUDQVIRUPDWLRQDO� OHDGHUVKLS� DQG� UHVLVWDQFH� WR� FKDQJH�� +RZHYHU�� WKHUH� ZDV� D� 
UHODWLRQVKLS� EHWZHHQ� WUDQVDFWLRQDO� OHDGHUVKLS� DQG� UHVLVWDQFH� WR� FKDQJH�� 4XDOLWDWLYH� GDWD� ZHUH� DQDO\VHG� XVLQJ� WKHPDWLF� DQDO\VLV� 
HPSOR\LQJ� WKH� 19Ζ92� VRIWZDUH� SDFNDJH�� 5HFRPPHQGDWLRQV� IURP� WKH� VWXG\� LQFOXGH� WKH� DSSOLFDWLRQ� RI� WKH� SURSRVHG� FKDQJH� 
PDQDJHPHQW�OHDGHUVKLS�PRGHO�DQG�RWKHU�LQWHUYHQWLRQ�VWUDWHJLHV�PHQWLRQHG�LQ�WKH�VWXG\�IRU�WKH�LPSURYHPHQW�RI�FKDQJH�PDQDJHPHQW� 
LQ�WKH�GHDOHUVKLS�FRPSDQLHV�

6XSHUYLVRU

*(1*$1

'U��/1��*RYHQGHU�

5RELQ

7LWOH�RI�7KHVLV

&UHDWLYH� /HDGHUVKLS� DQG� 0DQDJHPHQW� LQ� 7KH� .ZD]XOX�1DWDO� )LOP� ΖQGXVWU\

6XPPDU\
.ZD=XOX�1DWDO�KDV�DQ�HPHUJLQJ�ȴOP�LQGXVWU\�WKDW�SURPRWHV�HFRQRPLFDO�JURZWK�DQG�FXOWXUDO�LGHQWLW\�ZLWK�WKH�HPHUJHQFH�RI�VPDOO� 
SURGXFWLRQ�FRPSDQLHV�DQG�LQGHSHQGHQW�SURGXFHUV����
7KH�UHVHDUFKHU�H[SORUHG�WKH�LPSDFW�RI�FUHDWLYH�OHDGHUVKLS�DQG�PDQDJHPHQW�LQ�WKLV�HPHUJLQJ�LQGXVWU\�LQ�WHUPV�RI�D�&UHDWLYH�/HDGHUVKLS� 
PDWKHPDWLFDO�HTXDWLRQ�DQG�D�&UHDWLYH�/HDGHUVKLS�&RPSHWHQF\�)UDPHZRUN��� 
%\�FRQGXFWLQJ�D�PL[HG�UHVHDUFK�PHWKRGRORJ\�DSSURDFK��WKH�PDWKHPDWLFDO�HTXDWLRQ�ZDV�VWXGLHG�TXDOLWDWLYHO\��DQG�WKH�FRPSHWHQF\� 
IUDPHZRUN�ZDV�VWXGLHG�TXDQWLWDWLYHO\����
7KH�PDWKHPDWLFDO�HTXDWLRQ�LGHQWLȴHG�VHYHQ�NH\�FKDUDFWHULVWLFV�WKDW�GLVWLQJXLVKHV�D�FUHDWLYH�OHDGHU�LQ�WKH�ȴOP�LQGXVWU\�IURP�RWKHU� 
IRUPV�RI�OHDGHUVKLS�DQG�FDQ�IXUWKHU�EH�H[SORUHG�LQ�WKH�GHYHORSPHQW�RI�D�FUHDWLYH�OHDGHUVKLS�DVVHVVPHQW�WRRO�� 
7KH�FRPSHWHQF\�IUDPHZRUN�H[SORUHG�WKH�UHODWLRQVKLS�EHWZHHQ�WKH�IRXU�NH\�GLPHQVLRQV�DQG�WKH�IRXU�NH\�FRPSHWHQFLHV�DQG�WKHLU� 
XOWLPDWH�HHFW�RQ�FUHDWLYH�OHDGHUVKLS�DQG�PDQDJHPHQW�LQ�WKH�.ZD=XOX�1DWDO�ȴOP�LQGXVWU\��7KH�IUDPHZRUN�FDQ�EH�XVHG�DV�D�FRQFHSWXDO� 
EDVLV�IRU�ORFDO�ȴOP�VWXGLHV�

6XSHUYLVRU ��'U��$Ζ��6DQJKDP



ƗřƘ

.$5$0%$.8:$���-RH�.XPELUDL

7LWOH�RI�7KHVLV
ΖQȵXHQFH� RI� ΖQFXEDWLRQ� +XEV� RQ� 6WDUW�8SV� LQ� +DUDUH�� =LPEDEZH�

6XPPDU\
7KH�VORZ�JURZWK�RI�=LPEDEZHDQ�VWDUW�XSV�LV�DWWULEXWHG�WR�D�ODFN�RI�FDSDFLW\�WR�DFKLHYH�WKH�LQWHQGHG�JURZWK��7KH�UHVHDUFK�VKHGV�OLJKW�RQ� 
KRZ�LQFXEDWLRQ�FHQWUHV�DUH�EHLQJ�LPSOHPHQWHG�DQG�KRZ�EHQHȴFLDO�WKH\�DUH��7KH�SUDFWLFH�RI�EXVLQHVV�LQFXEDWLRQ�LV�D�FUXFLDO�HQGHDYRXU� 
WKDW�FDQ�DLG�WKH�JURZWK�RI�QHZ�HQWHUSULVHV��7KLV�VWXG\�VKHGV�OLJKW�RQ�KRZ�VWDUW�XS�HQWHUSULVHV�HYROYH�ZKHQ�WKH\�DUH�H[SRVHG�WR� 
LQFXEDWLRQ�FHQWUHV���
7R�DVVHVV�WKH�LQȵXHQFH�RI�LQFXEDWLRQ�RQ�VWDUW�XSV��WKH�VWXG\�XVHG�D�TXDOLWDWLYH�PHWKRGRORJ\��7R�SUHVHQW�WKH�RXWFRPHV�RI�WKH�VWXG\��-RH� 
XVHG�FRQWHQW�DQDO\VLV�WR�DQDO\VH�WKH�GDWD�LQWR�WKHPDWLF�DUHDV��7KH�VWXG\�IRXQG�WKDW�KXEV�SURYLGHG�D�ZHOO�VWUXFWXUHG�VWUDWHJ\�IURP� 
EHJLQQLQJ�WR�HQG�RI�WKH�LQFXEDWLRQ�SURFHVV��DOORZLQJ�IRU�EHWWHU�FRPSUHKHQVLRQ�DQG�ORZHULQJ�WKH�ULVN�RI�IDLOXUH��7KH�FRQFOXVLRQV�RI�WKLV� 
VWXG\�KDYH�QXPHURXV�WKHRUHWLFDO�DV�ZHOO�DV�SUDFWLFDO�LPSOLFDWLRQV�IRU�LQFXEDWLRQ�PDQDJHUV��SROLF\PDNHUV��DFDGHPLF�LQVWLWXWLRQV��DQG� 
VWDUW�XS�HQWUHSUHQHXUV���

6XSHUYLVRU 3URI��06��%D\DW�

08'$8 ']LYKXOXZDQL�

7LWOH�RI�7KHVLV
7KH� ΖQȵXHQFH� RI� %URDG�%DVHG� %ODFN� (FRQRPLF� (PSRZHUPHQW� 3ROLFLHV� RQ�2UJDQLVDWLRQDO� (HFWLYHQHVV�� $� &DVH� RI� 6RXWK� $IULFDQ�
&RPSDQLHV

6XPPDU\
%�%%((�LV�DQ�LQWHJUDO�SDUW�RI�WKH�6RXWK�$IULFDQ�EXVLQHVV�ODQGVFDSH�VR�ORQJ�DV�WKHUH�DUH�UHDO�RU�SHUFHLYHG�LQHTXDOLWLHV�LQ�WKH�HFRQRP\�DQG
VRFLHW\�LQ�JHQHUDO��7KH�OHJLVODWLRQ�FDPH�LQWR�HHFW�WR�UHGUHVV�WKH�HFRQRPLF�LPEDODQFHV�FDXVHG�E\�WKH�DSDUWKHLG�V\VWHP�ZKHUH�EODFN
SHRSOH�ZHUH�SXUSRVHIXOO\�UHVWULFWHG�IURP�PHDQLQJIXO�SDUWLFLSDWLRQ�LQ�WKH�HFRQRP\��']LYKXOXZDQL�H[SORUHG�WKH�LQȵXHQFH�RI�%�%%((
3ROLFLHV�RQ�RUJDQLVDWLRQDO�HHFWLYHQHVV��+H�HPSOR\HG�D�PL[HG�PHWKRG�DSSURDFK� WR� UHVHDUFK�ZKHUH� WKH�SULPDU\�GDWD� FROOHFWLRQ
PHWKRG�ZDV�TXHVWLRQQDLUHV�ZLWK�D���SRLQW�/LNHUW�VFDOH�ZKHUH�UHVSRQGHQWV�ZHUH�UHTXLUHG�WR�FRPSOHWH�PXOWLSOH�FKRLFH�TXHVWLRQV��+H
DOVR�HPSOR\HG�WKH�TXDOLWDWLYH�VWXG\�ZKHUH�KH�XVHG�LQWHUYLHZV�ZLWK�VHOHFWHG�UHVSRQGHQWV��7KH�VWXG\�ȴQGLQJV�FRQȴUPHG�WKDW�%�%%((
KDG�D�SRVLWLYH�LPSDFW�RQ�RUJDQLVDWLRQDO�HHFWLYHQHVV�ZLWK�VSHFLȴF�UHIHUHQFH�WR�PDQDJHULDO�HHFWLYHQHVV��RUJDQLVDWLRQDO�VXVWDLQDELOLW\�
RUJDQLVDWLRQDO�VWUDWHJ\�DQG�RUJDQLVDWLRQDO�FXOWXUH�

6XSHUYLVRU

1<$/81*8

'U��/1���*RYHQGHU�

-H\��'LHUHQFH

7LWOH�RI�7KHVLV
([SORULQJ� &RUSRUDWH� *RYHUQDQFH� 3UDFWLFHV� RQ� 6WDWH� (QWLWLHV�� $� &DVH� 6WXG\� IRU� 8PJXQJXQGORYX� 'LVWULFW� 0XQLFLSDOLW\�

6XPPDU\
7KHUH� LV� RQJRLQJ� FRQFHUQ� UHJDUGLQJ� WKH� LQDELOLW\� RI� 6WDWH� HQWLWLHV� WR� SURYLGH� DGHTXDWH� VHUYLFHV� WR� FRPPXQLWLHV� GXH� WR� ODFN� RI� 
SHUIRUPDQFH��7KLV�JURZLQJ�SKHQRPHQRQ�KDV�OHG�WR�LQFUHDVLQJ�SURWHVWV�E\�FRPPXQLWLHV�DFURVV�YDULRXV�GLVWULFW�PXQLFLSDOLWLHV��*LYHQ� 
WKH�UDPSDQW�SURWHVWV�DFWLRQV�DFURVV�ORFDO�PXQLFLSDOLWLHV��WKHUH�LV�DQ�XUJHQW�QHHG�WR�SUDFWLFH�JRRG�JRYHUQDQFH�LQ�PXQLFLSDOLWLHV��-H\� 
'LHUHQFH�1\DOXQJX�HYDOXDWHG�WKH�LPSDFW�RI�FRUSRUDWH�JRYHUQDQFH�SUDFWLFHV�RQ�WKH�SHUIRUPDQFH�RI�ORFDO�PXQLFLSDOLWLHV�WR�DVFHUWDLQ� 
WKH�GHSWK�RI�FRUSRUDWH�JRYHUQDQFH�NQRZOHGJH�DQG�SULQFLSOHV�LQ�PXQLFLSDOLWLHV��� 
ΖQ�KLV�UHVHDUFK��-H\�'LHUHQFH�1\DOXQJX�IRXQG�WKDW�WKH�NQRZOHGJH�RI�FRUSRUDWH�JRYHUQDQFH�SULQFLSOHV�DFURVV�ORFDO�JRYHUQPHQW�LV� 
LQDGHTXDWHO\�ORZ��7KH�VWXG\�IRXQG�WKDW�LQDGHTXDWH�SUDFWLFH�RI�DFFRXQWDELOLW\�FRQWULEXWHV�WR�SRRU�SHUIRUPDQFH�ZKLOVW�WKH�SULQFLSOH�RI� 
IDLUQHVV�ODUJHO\�FRQWULEXWHV�WR�SHUIRUPDQFH��7KHUH�LV�WKHUHIRUH�WKH�QHHG�WR�HQFRXUDJH�SUDFWLFLQJ�FRUSRUDWH�JRYHUQDQFH�SULQFLSOHV� 
DFURVV�DOO�VSKHUHV�RI�VWDWH�HQWLWLHV��ΖQFRUSRUDWLRQ�WKH�SUDFWLFH�RI�FRUSRUDWH�JRYHUQDQFH�SULQFLSOHV�SUDFWLFHV�ZLOO�DGG�YDOXH�DV�LW�KDV�WKH� 
SRWHQWLDO�WR�PLQLPLVH�FRUUXSWLRQ�DQG�HQKDQFH�SHUIRUPDQFH���

6XSHUYLVRU 3URI��$7��$JEHQ\HJDK
&R�6XSHUYLVRU���� 3URI��%Ζ��'ODPLQL�



ƗŚƘ

;$%$ 1WRNR]R���$PDQGD

7LWOH�RI�7KHVLV
$Q�$QDO\VLV�RI�3ROLF\�ΖPSDFW�DQG�6WUHDP�:DWHU�4XDOLW\�3UDFWLFHV�RQ�.QRZOHGJH��$WWLWXGHV�DQG�%HKDYLRXU�7RZDUG�6WUHDP�5HVWRUDWLRQ�
3UDFWLFHV�LQ�8POD]L�7RZQVKLS��.ZD]XOX�1DWDO��6RXWK�$IULFD

6XPPDU\
(QYLURQPHQWDO�NQRZOHGJH�DQG�HQYLURQPHQWDO�SROLFLHV�LQȵXHQFH�EHKDYLRXU�FKDQJH�WRZDUGV�HQYLURQPHQWDO�SROLFLHV�DGKHUHQFH��5LYHUV�
LQ�8POD]L�DUH�RQH�RI�WKH�PRVW�SROOXWHG�ULYHUV�LQ�6RXWK�$IULFD�ZKLFK�UHVXOWV�LQ�UHSRUWV�RI�GHDWK�UHVXOWLQJ�IURP�LOOHJDO�GXPSLQJ��7KHUH�LV�
OLPLWHG�XQGHUVWDQGLQJ�RI�KRZ�SROLF\�DQG�VWUHDP�ZDWHU�TXDOLW\�LQȵXHQFH�SHRSOH
V�HQYLURQPHQWDO�NQRZOHGJH��DWWLWXGH�DQG�EHKDYLRXUDO�
SUDFWLFH��
7KH�DLP�RI�WKLV�VWXG\�ZDV�WR�GHWHUPLQH�SROLF\�LPSDFW�RQ�NQRZOHGJH��DWWLWXGHV�DQG�EHKDYLRXU�WRZDUG�VWUHDP�UHVWRUDWLRQ�SUDFWLFHV�LQ�
8POD]L�7RZQVKLS��.ZD=XOX�1DWDO��6RXWK�$IULFD�
$�VHTXHQWLDO�PL[HG�PHWKRG�GHVLJQ�ZDV�XVHG�LQ�WKLV�VWXG\��ΖQWHUYLHZV�DQG�IRFXV�JURXS�GLVFXVVLRQV�ZHUH�XVHG�WR�FROOHFW�GDWD�IURP�WKH�
PXQLFLSDOLW\�DQG�FRPPXQLW\�RUJDQLVDWLRQV�XQGHU�H[SORUDWRU\�GHVLJQ��$�VXUYH\�RQ�FRPPXQLW\�PHPEHUV�RI�8POD]L� YDOLGDWHV� WKH�
LQWHUYLHZ�DQG�IRFXV�JURXS�ȴQGLQJV��
$OWHULQJ�SK\VLFDO�DQG�QDWXUDO�HQYLURQPHQW�DV�SDUW�RI�6(0�DQG�LPSURYLQJ�OLYLQJ�FRQGLWLRQV�RI�WKH�FLWL]HQV�FDQ�EH�FRQGXFWHG�E\�WKH�
JRYHUQPHQW�WR�\LHOG�EHWWHU�SXEOLF�KHDOWK�RXWFRPHV��%HWD�FRHɝFLHQWV���������IRU�SROLFLHV�ȴQGLQJV�VXJJHVW�SROLF\�LPSDFW�KDV�ELJJHVW�
LQȵXHQFH�LQ�SUHGLFWLQJ�EHKDYLRXUDO�FKDQJH�WRZDUGV�VWUHDP�UHVWRUDWLRQ�DQG�LQ�GHFLVLRQ�PDNLQJ�WKDQ�DWWLWXGH�DQG�NQRZOHGJH��(YHQ�
WKRXJK�WKHUH�ZDV�ODFN�RI�SURSHU�NQRZOHGJH�RQ�VWUHDP�ZDWHU�TXDOLW\�WHVWLQJ��SRRU�DWWLWXGH�WRZDUGV�VWUHDP�UHVWRUDWLRQ�SUDFWLFH�ZDV�
KLJKOLJKWHG� WKURXJKRXW� WKH� VWXG\�� &LWL]HQV
� EHKDYLRXU� DQG�DWWLWXGH� LQVWHDG�KLJKOLJKWHG� VRFLDO� GLVDSSURYDO� WRZDUGV� FOHDQ� VWUHDP�
PDQDJHPHQW�DQG�������KLJKOLJKWHG�FRQFHUQV�RI�FKLOGUHQ�EHLQJ�PRUH�YXOQHUDEOH�WR�KHDOWK�DQG�VDIHW\�ULVNV��
7KH�VWXG\�SURSRVHV�D�PRGHO�WKDW�VXJJHVWV�WKDW�VXVWDLQDEOH�PDQDJHPHQW�RI�ULYHU�HFRV\VWHPV�UHTXLUHV�D�VWURQJHU�LQWHU�GLVFLSOLQDU\�
DSSURDFK�DQG�UHFODLPLQJ�WKH�
ZDWHU�VHFWRU
�IURP�WKH�PDUJLQV�WR�WKH�FHQWUH�RI�SROLF\�PDNLQJ��

6XSHUYLVRU

=+28

3URI��7��0JXWVKLQL�

+HOSHU

7LWOH�RI�7KHVLV
7KH� ΖQȵXHQFH� RI� .H\� 5LVN �'ULYHUV� RQ �7KH� 3HUIRUPDQFH� RI� 600(V� ΖQ� WKH� 0DQXIDFWXULQJ� 6HFWRU� LQ� .ZD]XOX�1DWDO

6XPPDU\
6PDOO�0HGLXP�DQG�0LFUR�(QWHUSULVHV��600(V���HVSHFLDOO\�WKRVH�LQ�WKH�PDQXIDFWXULQJ�VHFWRU�DUH�NH\�FRQWULEXWRUV�WR�VXVWDLQDEOH�VRFLR� 
HFRQRPLF�GHYHORSPHQW��FRQVWLWXWLQJ�PDMRULW\�RI�HQWHUSULVHV�QRW�RQO\�LQ�6RXWK�$IULFD�EXW�JOREDOO\��+RZHYHU��GHVSLWH�WKHLU�LPSRUWDQFH�� 
PDQXIDFWXULQJ�600(V�FRQWLQXH�WR�IDLO�GHVSLWH�YDULRXV�LQWHUYHQWLRQV�DYDLODEOH�WR�WKHP��ΖQ�D�ELG�WR�DGGUHVV�WKLV�FKDOOHQJH��+HOSHU� 
DGRSWHG�D�XQLTXH�DSSURDFK�WR�HVWDEOLVK�NH\�ULVN�GULYHUV�RI�PDQXIDFWXULQJ�600(V�LQ�.ZD=XOX�1DWDO�SURYLQFH��0DUNLQJ�D�GHSDUWXUH� 
IURP�SUHYLRXV�VWXGLHV��DGYDQFHG�HFRQRPHWULF�PRGHOOLQJ�WHFKQLTXHV�ZHUH�HPSOR\HG�WR�HVWDEOLVK�600(�VDOHV�DQG�JURZWK�SHUIRUPDQFH� 
GULYHUV�ZKLFK�ZHUH�WKHQ�PRGHOOHG�XVLQJ�$UWLȴFLDO�1HXUDO�1HWZRUN�DQG�6XSSRUW�9HFWRU�0DFKLQHV�UHVSHFWLYHO\��7KH�VWXG\�HVWDEOLVKHG�WKH� 
FRPSOH[LW\�RI�600(�ULVN�GULYHUV�DQG�GHPRQVWUDWHG�WKDW�PDFKLQH�OHDUQLQJ�WHFKQLTXHV�DUH�PRUH�LGHDO�WR�FRQGXFW�600(�SHUIRUPDQFH� 
SUHGLFWLYH�DQDO\WLFV��7KLV�LQIRUPHG�WKH�GHYHORSPHQW�RI�D�GHGLFDWHG�600(�VHFWRU�PDFKLQH�OHDUQLQJ�SUHGLFWLYH�PRGHO�WKDW�LV�EHLQJ�Ζ3� 
UHJLVWHUHG� DQG� FRPPHUFLDOLVHG� WKURXJK� WKH� '87� 7HFKQRORJ\� 7UDQVIHU� DQG� ΖQQRYDWLRQ� 'LUHFWRUDWH�� $� WRWDO� RI� ȴYH� DUWLFOHV� ZHUH� 
SXEOLVKHG�LQ�'+(7�DFFUHGLWHG�MRXUQDOV�DQG�IRXU�FRQIHUHQFH�SUHVHQWDWLRQV�ZHUH�PDGH�EDVHG�RQ�WKLV�WKHVLV���

6XSHUYLVRU 'U��9��*XPER�



ƗśƘ

'HJUHH�RI� 'RFWRU� RI�� 3KLORVRSK\� LQ�
0$1$*(0(17�6&Ζ(1&(6� 6SHFLDOLVLQJ� LQ� /($'(56+Ζ3� $1' �&203/(;Ζ7<
0$&+21$� %OHVVLQJ

7LWOH�RI�7KHVLV
$�6\VWHPV�$SSURDFK�IRU�(QKDQFLQJ�(QWUHSUHQHXULDO�/HDGHUVKLS�LQ�/HDUQLQJ�IRU�=LPEDEZH��7KH�&DVH�RI�+LOEULJKW�6FLHQFH�&ROOHJH�LQ� 
+DUDUH�DQG�0XWDUH

6XPPDU\
7KH�HYHU�FKDQJLQJ�FRPSOH[�HQYLURQPHQW�FDOOV�IRU�OHDUQLQJ�PHWKRGV�WKDW�PDWFK�WKH�G\QDPLF�ZRUNIRUFH�GHPDQGV��%RWK�+LJK�6FKRROV� 
DQG�8QLYHUVLWLHV�DUH�FKXUQLQJ�RXW�RI�VFKRRO�OHDYHUV�DQG�JUDGXDWHV�WKDW�IDLO�WR�PHHW�WKH�VRFLR�HFRQRPLF��DQG�WKH�FKDQJLQJ�ZRUNIRUFH� 
UHTXLUHPHQWV��
%OHVVLQJ�H[SORUHG�WKH�SRVVLELOLWLHV�RI�HQKDQFLQJ�(QWUHSUHQHXULDO�/HDGHUVKLS�LQ�OHDUQLQJ�XVLQJ�D�6RIW�6\VWHPV�0HWKRGRORJ\�DW�+LOEULJKW� 
6FLHQFH�&ROOHJHV�LQ�=LPEDEZH���%OHVVLQJ�GHYHORSHG�QLQH�FRQFHSWXDO�PRGHOV�IRU�HQKDQFLQJ�(/�LQ�OHDUQLQJ�WKDW�GHSLFW�WKH�OHYHUDJH�SRLQWV� 
GHDOLQJ� ZLWK� WKH� G\QDPLFV� RI� WKH� LQWHUDFWLQJ� YDULDEOHV�� LQWHUGHSHQGHQFLHV�� IHHGEDFN� V\VWHPV� ZLWKLQ� WKH� OHDUQLQJ� V\VWHP�� %\� 
PDLQVWUHDPLQJ� HQWUHSUHQHXULDO� WKLQNLQJ� LW� LV� SRVVLEOH� WR� LPSURYH� WR� LPSURYH� WKH� TXDOLW\� RI� OHDUQLQJ� DQG� LQ� WXUQ� WKH� VXVWDLQDEOH� 
HFRQRPLF�GHYHORSPHQW�RI�=LPEDEZH���

6XSHUYLVRU� 'U��6�+DUGPDQ�

'HJUHH� RI� 'RFWRU� RI�� 3KLORVRSK\� LQ�
0$1$*(0(17� 6&Ζ(1&(6� 6SHFLDOLVLQJ� �LQ �38%/Ζ&� $'0Ζ1Ζ675$7Ζ21
.8%8� $VLHO���(OLDV

7LWOH�RI�7KHVLV
6XVWDLQDEOH� +XPDQ� &DSLWDO� 6WUDWHJ\� IRU �:KLWH� <RXWK� LQ �$� 7UDQVIRUPHG �6RXWK� $IULFDQ� 1DY\

6XPPDU\
7KH�6$�1DY\�LV�UHTXLUHG�WR�SOD\�D�YLWDO�UROH�LQ�HQVXULQJ�WKDW�SHDFH�SUHYDLOV�ZLWKLQ�WKH�PDULWLPH�VSDFH�RQ�WKH�$IULFDQ�FRQWLQHQW��)RU�WKH�6$� 
1DY\�WR�VXFFHVVIXOO\�GHSOR\�LWV�PDULWLPH�UHVRXUFHV�H[WHUQDOO\��LW�VKRXOG�GHSOR\�KXPDQ�FDSLWDO�WKDW�UHȵHFWV�WKH�GHPRJUDSKLFV�RI�WKH� 
5HSXEOLF��7KLV�ZRXOG�HQVXUH�LQWHUQDWLRQDO�DQG�UHJLRQDO�OHJLWLPDF\�DQG�UHFRJQLWLRQ�RQ�LWV�SDUW��7KH�FRQWLQXRXV�GHFOLQH�LQ�WKH�QXPEHU�RI� 
ZKLWH�SHRSOH�MRLQLQJ�WKLV�DUP�RI�WKH�VHUYLFH�SURPSWHG�DQ�LQYHVWLJDWLRQ�RQ�WKH�SDUW�RI�WKH�UHVHDUFKHU��� 
4XDOLWDWLYH�DQG�TXDQWLWDWLYH�UHVHDUFK�ZLWK�WKH�VHUYLQJ�PHPEHUV�DQG�DOVR�WKH�TXHVWLRQQDLUH�VXUYH\�ZLWK�KLJK�VFKRRO�OHDUQHUV�WDUJHWLQJ� 
ZKLWH�SHRSOH�ZHUH�DGPLQLVWHUHG��ΖW�LV�DSSDUHQW�IURP�WKH�VWXG\�WKDW�DQ�HHFWLYH��VRXQG�DQG�VXVWDLQDEOH�KXPDQ�FDSLWDO�VWUDWHJ\�LV� 
UHTXLUHG�WR�HQVXUH�WKH�DWWUDFWLRQ�DQG�UHWHQWLRQ�RI�FRPSHWHQW�ZKLWH�\RXWK�LQ�WKH�6$�1DY\��$�FRPSUHKHQVLYH��FRKHUHQW�DQG�HHFWLYH� 
FDUHHU�PDQDJHPHQW�PRGHO�PXVW�EH�GHYHORSHG�DQG�LPSOHPHQWHG�WR�DOO����

6XSHUYLVRU� 'U��66��3LOOD\

0$.25(�� %ULDQ��7D]YLW\D

7LWOH�RI�7KHVLV
%XLOGLQJ� D� &XOWXUH� RI� 3HDFH �DQG� 1RQYLROHQFH�� (QKDQFLQJ� 6KRQD� 7UDGLWLRQDO �&RXUW� 6\VWHPV

6XPPDU\
ΖQ�WUDGLWLRQDO�6KRQD�FXOWXUH��JHQGHU�UROHV�DUH�JLYHQ�DQG�WUDGLWLRQDO�OHDGHUV�KDYH�QR�RWKHU�ZD\�RI�NQRZLQJ�WKDQ�KHJHPRQLF�GLVFRXUVHV� 
ZKLFK�GUDZ�RQ�GRPLQDQW�FXOWXUDO��WUDGLWLRQDO�DQG�UHOLJLRXV�YDOXH�V\VWHPV�ZKLFK�SURGXFH�SDWULDUFKDO�QRUPV�DQG�UXOHV�RI�EHKDYLRU�WKDW� 
DUH�LQWHUQDOL]HG�DV�EHOLHIV�DQG�FXVWRPV��:LWKRXW�FRQVFLHQWLVDWLRQ��6KRQD�WUDGLWLRQDO�FRXUWV�V\VWHPV�UHPDLQ�ERQGHG�WR�V\VWHPV�RI� 
RSSUHVVLRQ�DQG�FRQWUDU\�WR�WKHLU�SHDFHEXLOGLQJ�UROH�DQG�WKH\�PD\�SDUWLFLSDWH�LQ�JHQGHU�EDVHG�YLROHQFH��7KURXJK�D�SDUWLFLSDWRU\�DFWLRQ� 
UHVHDUFK�GHVLJQ��%ULDQ�GHYHORSHG�DQG�WHVWHG�DQ�LQWHJUDWHG�IUDPHZRUN�IRU�WKH�DQDO\VLV�DQG�GHVLJQ�RI�D�GLVFXUVLYH� LQWHUYHQWLRQ�LQ� 
RSSUHVVLYH�JHQGHU�UHODWLRQV��$�JHQGHU�WUDLQLQJ�PDQXDO�KDV�EHHQ�SURGXFHG�IURP�WKH�ȴQGLQJV�RI�WKH�VWXG\��LW�LV�LQWHQGHG�WR�VHUYH�DV�D� 
WHPSODWH�IRU�WUDGLWLRQDO�OHDGHUV�WR�DFTXLUH�JHQGHU�WUDQVIRUPDWLYH�YDOXHV�DQG�NQRZOHGJH�DQG�WR�GHYHORS�JHQGHU�WUDQVIRUPDWLYH�VNLOOV� 
DQG�DWWLWXGHV�WKDW�DUH�QHFHVVDU\�FRQGLWLRQV�WR�OLYH�LQ�KDUPRQ\�ZLWK�WKHPVHOYHV��RWKHUV�DQG�WKHLU�HQYLURQPHQWV���

6XSHUYLVRU� �'U��6%��.D\H
&R�6XSHUYLVRU��� �3URI��*7��+DUULV



ƗŜƘ

1.8$1*$ 0ZDPED��3DWLHQW

7LWOH�RI�7KHVLV
([SORULQJ�WKH�6WUDWHJLF�$SSURDFKHV�WR�3UHYHQW�DQG�&RPEDW�;HQRSKRELD�LQ�6RXWK�$IULFD��&DVH�6WXG\�RI�5HIXJHHV�DQG�$V\OXP�6HHNHUV�
/LYLQJ�LQ�&KHVWHUYLOOH��'XUEDQ�

6XPPDU\
6RRQ�DIWHU�WKH������ȴUVW�GHPRFUDWLF�HOHFWLRQ�WKDW�WRRN�SODFH�LQ�6RXWK�$IULFD��WKRXVDQGV�RI�UHIXJHHV�DQG�DV\OXP�VHHNHUV�KDYH�PDGH�WKHLU�
ZD\V�WR�6RXWK�$IULFD��VHHNLQJ�IRU�VDIHW\�DQG�SURWHFWLRQ��+RZHYHU��WKHLU�LQȵX[�ZDV�QRW�ZHOO�SHUFHLYHG�E\�WKH�ORFDO�6RXWK�$IULFD��DV�WKH\�
KDYH�GHYHORSHG�D�QHJDWLYH�DWWLWXGH�DJDLQVW�PLJUDQWV��DQG�VHH�WKHVH�ODWWHU�DV�WKUHDWV�WR�WKHLU�VRFLR�Ȃ�HFRQRPLF�ZHOIDUH��7KDW�KDV�UHVXOWHG�
WR� VHULHV� RI� GHDGO\� [HQRSKRELF� YLROHQFH�� DHFWLQJ� KXQGUHGV� RI� UHIXJHHV� DQG� DV\OXP� VHHNHUV� OLYLQJ� LQ� WRZQVKLSV� DQG� LQIRUPDO�
VHWWOHPHQWV��7KLV�VWXG\�H[SORUHG�WKH�VWUDWHJLF�DSSURDFKHV�WR�SUHYHQW�DQG�FRPEDW�[HQRSKRELF�YLROHQFH�DQG�EXLOG�IULHQGVKLS�EHWZHHQ�
WKH�ORFDO�6RXWK�$IULFDQV�DQG�PLJUDQWV��7KURXJK�GLDORJXHV�DQG�ZRUNVKRSV�EHWZHHQ�ERWK�JURXSV��WKH�VWXG\�JDYH�WKH�RSSRUWXQLW\�WR�
SDUWLFLSDQWV�WR�LQWHUDFWV��VKDUH�SHUVRQDO�VWRULHV��DQG�OLVWHQHG�WR�HDFK�RWKHU��FRXSOHG�ZLWK�WKDW��WKH�VWXG\�DGDSWHG�JURXS�FRQWDFW�WR�JLYH�
WKH�SDUWLFLSDQWV�WKH�RSSRUWXQLW\�WR�GLVFRYHU�WKHLU�VLPLODULWLHV�DQG�FRPPRQDOLWLHV��DQG�FDUU\�RXW�SURMHFW�WRJHWKHU�NHHSLQJ�LQ�PLQG�WKH�
SULQFLSOH�RI�ȊXEXQWXȋ��7KHVH�SRVLWLYHO\�WUDQVIRUPHG�WKHLU�QHJDWLYH�DWWLWXGHV�WRZDUGV�HDFK�RWKHU�DQG�KHOSHG�EXLOG�IULHQGVKLS��7KHVH�
ȴQGLQJV�KDYH�UHOHYDQFH�IRU�SUHYHQWLQJ�[HQRSKRELF�YLROHQFH�LQ�6RXWK�$IULFD�DQG�RWKHU�FRXQWULHV��DOVR�WKH�ȴQGLQJV�FDQ�EH�H[WHQGHG�WR�
FRQWULEXWH�WR�UHGXFHG�VLPLODU�SUHMXGLFH�DWWLWXGHV�VXFK�DV�UDFLVP��

6XSHUYLVRU� 'U��6%���.D\H�
&R�6XSHUYLVRU� 3URI��*7��+DUULV

1<$*$� 7KRPDV��.LPDWKL

7LWOH�RI�7KHVLV
0RQLWRULQJ�DQG�(YDOXDWLRQ�RI�3HDFHEXLOGLQJ�3URJUDPPHV�$PRQJ�&LYLO�6RFLHW\�2UJDQLVDWLRQV�LQ�.HQ\D

6XPPDU\
&LYLO�VRFLHW\�RUJDQLVDWLRQV�SOD\�D�NH\�UROH� LQ�UHVROYLQJ�FRPPXQDO�FRQȵLFW� LQ�PDQ\�DUHDV� LQ�$IULFD��7KHVH�RUJDQLVDWLRQV�GHSHQG�RQ� 
H[WHUQDO�GRQRU�IXQGLQJ�WR�VXSSRUW�WKHLU�SURJUDPPHV�DQG�VXEPLW�SURJUHVV�UHSRUWV�RQ�SURJUDPPH�RXWFRPHV�EDVHG�RQ�D�ULJLG��OLQHDU� 
DQG�ORJLFDO�IUDPHZRUN��7KLV�IRUP�RI�PRQLWRULQJ�DQG�HYDOXDWLRQ��KRZHYHU��GRHV�QRW�WDNH�DFFRXQW�RI�WKH�FRQWH[W�RI�FRPPXQDO�FRQȵLFWV�� 
ZKLFK�DUH�HYHU�FKDQJLQJ�DQG�KLJKO\�XQSUHGLFWDEOH��7KRPDV�ZRUNHG�ZLWK�IRXU�VXFK�RUJDQLVDWLRQV�LQ�.HQ\D�DQG�WUDLQHG�WKHLU�VWD�WR� 
FROOHFW�GDWD�RQ�WKH�RXWFRPHV�RI�WKHLU�SURJUDPPHV�XVLQJ�WKH�RXWFRPH�KDUYHVWLQJ�DSSURDFK��7KLV�UHVXOWHG� LQ�D�PXFK�ZLGHU� OLVW�RI� 
RXWFRPHV�EHLQJ�LGHQWLȴHG��VRPH�RI�ZKLFK�ZHUH�H[SHFWHG�DQG�VRPH�ZKLFK�ZHUH�QRW��7KH�DSSURDFK�SURYLGHG�D�PXFK�ZLGHU�UDQJH�RI�GDWD� 
DQG�KDV�WKH�SRWHQWLDO�WR�DVVLVW�FLYLO�VRFLHW\�RUJDQLVDWLRQV�DQG�WKHLU�GRQRUV�WR�EH�PRUH�HHFWLYH�LQ�UHVROYLQJ�FRPPXQDO�FRQȵLFWV�

6XSHUYLVRU� 3URI��*7��+DUULV
&R�6XSHUYLVRU� 'U��6%��.D\H

5$05223 1DYLWKD

7LWOH�RI�7KHVLV
&KDOOHQJHV�DQG�%HVW�3UDFWLFHV�LQ�7KH�8VH�2I�(�/HDUQLQJ�7HFKQRORJLHV�IRU�7HDFKLQJ�DQG�/HDUQLQJ�DW�8RWV�Ȃ�$�&DVH�6WXG\�RI�7KH�'XUEDQ�
8QLYHUVLW\�2I�7HFKQRORJ\

6XPPDU\
+LJKHU�HGXFDWLRQ�LQVWLWXWLRQV��+(ΖV��KDYH�UH�GHVLJQHG�WKHLU�FXUULFXOD�WR�PHUJH�H[LVWLQJ�WHDFKLQJ�DQG�OHDUQLQJ�FRQWHQW�ZLWK�WHFKQRORJLFDO�
SUDFWLFHV�DQG�DSSOLFDWLRQV��$OWKRXJK�QRW�D�FRPSXOVRU\�H[HUFLVH�ZLWKLQ�+(ΖV�LQLWLDOO\��WKH�&RYLG����SDQGHPLF�OHG�WR�+(ΖV�EHLQJ�IRUFHG�WR�
HPEUDFH�RQOLQH�WHFKQRORJLHV�IRU�WHDFKLQJ�DQG�OHDUQLQJ��7KLV�VWXG\�IRFXVVHG�RQ�WKH�FKDOOHQJHV�DQG�EHVW�SUDFWLFHV�LQ�WKH�XVH�RI�H�OHDUQLQJ�
WHFKQRORJLHV�IRU�KLJKHU�HGXFDWLRQ��ZLWK�WKH�'XUEDQ�8QLYHUVLW\�RI�7HFKQRORJ\�EHLQJ�WKH�FDVH�VWXG\�VXEMHFW��$�TXDQWLWDWLYH�PHWKRGRORJ\�
ZDV�DGRSWHG��ZLWK�WKH�VDPSOHV�EHLQJ�VHOHFWHG�IURP�IXOO�WLPH�OHFWXUHUV�DQG�IXOO�WLPH�VWXGHQWV�IURP�DOO�IDFXOWLHV��7KH�ȴQGLQJV�RI�WKH�VWXG\�
LQIRUPHG�WKH�GHYHORSPHQW�RI�D�IUDPHZRUN�RI�VWUDWHJLHV�WR�DGGUHVV�WKH�FKDOOHQJHV�ZLWK�UHVSHFW�WR�WHDFKLQJ�ZLWK�H�OHDUQLQJ�WHFKQRORJ\��
OHDUQLQJ�FKDOOHQJHV��UHVRXUFH�FKDOOHQJHV�DQG�OHVVRQ�DQG�DVVHVVPHQW�FKDOOHQJHV��7KH�EHVW�SUDFWLFHV�LGHQWLȴHG�FDWHU�IRU�WKH�SURYLVLRQ�RI�
WUDLQLQJ�DQG�GHYHORSPHQW��LPSURYHG�DFDGHPLF�DFWLYLWLHV�DQG�WKH�DGHTXDWH�SURYLVLRQ�RI�DSSURSULDWH�UHVRXUFHV�WR�HQVXUH�VXFFHVVIXO�
RQOLQH�SHGDJRJ\�

6XSHUYLVRU 3URI��.��5HGG\



ƗŝƘ

'HJUHH�RI� 0DVWHU� RI�
0$1$*(0(17� 6&Ζ(1&(6� 6SHFLDOLVLQJ� LQ� %86Ζ1(66 �$'0Ζ1Ζ675$7Ζ21
-(=$ 6DQHOH
�)XOO�5HVHDUFK�

7LWOH�RI�'LVVHUWDWLRQ
7KH� ΖQȵXHQFH� RI� 'LJLWDO� 7UDQVIRUPDWLRQ� RQ� 7KH� *URZWK� RI� 6PDOO� DQG� 0HGLXP� (QWHUSULVHV� LQ� .ZD]XOX�1DWDO

6XSHUYLVRU

.81(1(

'U��/0�/HNKDQ\D�

;RODQL���6XQVKLQH
�)XOO�5HVHDUFK�

7LWOH�RI�'LVVHUWDWLRQ
ΖPSDFW� (YDOXDWLRQ� RI� %XVLQHVV� 3URFHVV� 5H�HQJLQHHULQJ� �%35�� LQ� WKH� 'HSDUWPHQW� RI� $FDGHPLF� $GPLQLVWUDWLRQ� DW� D� 8QLYHUVLW\� RI�
7HFKQRORJ\��8R7��LQ�6RXWK�$IULFD

6XSHUYLVRU

1*8%$1(

'U��6�1HHUSXWK�

1RPSXPHOHOR
�)XOO�5HVHDUFK�

7LWOH�RI�'LVVHUWDWLRQ
7KH�5ROH�RI�&RUSRUDWH�6RFLDO�5HVSRQVLELOLW\�LQ�3URPRWLQJ�*URZWK�LQ�6PDOO�DQG�0HGLXP�(QWHUSULVHV��60(6��ΖQ�WKH�+RVSLWDOLW\�6HFWRU�LQ�
3LHWHUPDULW]EXUJ

6XSHUYLVRU 'U��%�&KD]LUHQL

121'$%$� 0WKRELVL���7LWWR
�)XOO�5HVHDUFK�

7LWOH�RI�'LVVHUWDWLRQ
7KH� 5ROH� RI� 3UHYHQWDWLYH� &RQWURO� 0HDVXUHV� RQ� 2UJDQLVDWLRQDO� 3URGXFWLYLW\�� &DVH� RI� 0DQXIDFWXULQJ� 600(V� ΖQ� 'XUEDQ

6XSHUYLVRU

178/Ζ

'U��%�&KD]LUHQL�

/LQGRNXKOH���6HQDPLOH
�)XOO�5HVHDUFK�

7LWOH�RI�'LVVHUWDWLRQ
7KH� ΖQȵXHQFH� RI� (PHUJLQJ� 7HFKQRORJLHV� RQ� 6PDOO� DQG�0HGLXP�0DQXIDFWXULQJ� (QWHUSULVHV� LQ� H7KHNZLQL� 'LVWULFW� 0XQLFLSDOLW\� RI�
.ZD]XOX�1DWDO

6XSHUYLVRU

3$7&+$33$1

'U��/0��/HNKDQ\D�

7HUVOLQD &80�/$8'(
�)XOO�5HVHDUFK�

7LWOH�RI�'LVVHUWDWLRQ
$FDGHPLFV
� 3HUFHSWLRQV� RI� &RPPXQLW\� (QJDJHPHQW� DW� $� 6HOHFWHG� 8QLYHUVLW\� RI� 7HFKQRORJ\� LQ� 6RXWK� $IULFD

6XSHUYLVRU

6Ζ1*

3URI��Ζ*��*RYHQGHU�

6XGKHHU
�)XOO�5HVHDUFK�

7LWOH�RI�'LVVHUWDWLRQ
7KH� 6\QHUJ\� EHWZHHQ� +XPDQ� 5HVRXUFHV� DQG� 2SHUDWLRQV �&RPPLWPHQW� DW� D� VHOHFWHG� &DU� 5HQWDO� &RPSDQ\�

6XSHUYLVRU 3URI��%Ζ��'ODPLQL



ƗŞƘ

6Ζ<$<$ 1RPDOXQJHOR��'XGX]LOH
�)XOO�5HVHDUFK�

7LWOH�RI�'LVVHUWDWLRQ
)DFWRUV� 6KDSLQJ� WKH� *URZWK� RI� :RPHQ
V� (QWUHSUHQHXUVKLS� LQ� 6PDOO� DQG� 0HGLXP�VL]HG� 5HWDLO� (QWHUSULVHV� LQ� WKH� H7KHNZLQL�
0XQLFLSDOLW\�� 'XUEDQ

6XSHUYLVRU 'U��%��$PLVL

66(08*220$� 'HQQLV��.DVLU\H
�)XOO�5HVHDUFK�

7LWOH�RI�'LVVHUWDWLRQ 
7KH� ΖQȵXHQFH� RI� 7UDɝF� &RQJHVWLRQ� RQ� 6KRSSLQJ �/RFDWLRQ� &KRLFH� LQ� 7KH� (WKHNZLQL� 5HJLRQ

6XSHUYLVRU

6:$57%22Ζ

'U���5+�+DZNLQV�0RIRNHQJ�

$QJHOLTXH
�)XOO�5HVHDUFK�

7LWOH�RI�'LVVHUWDWLRQ
&XVWRPHU� &HQWULFLW\� LQ� (QKDQFLQJ� 2UJDQLVDWLRQDO� 2EMHFWLYHV� DW� $� 6HOHFWHG� *RYHUQPHQW� 3DUDVWDWDO

6XSHUYLVRU 3URI��06��%D\DW

'HJUHH� RI� 0DVWHU� RI�
0$1$*(0(17� 6&Ζ(1&(6� 6SHFLDOLVLQJ� LQ� +263Ζ7$/Ζ7<� $1'� 7285Ζ60
%(51'7 /XF\
�)XOO�5HVHDUFK�

7LWOH�RI�'LVVHUWDWLRQ
(�3URFXUHPHQW�IRU�'HVWLQDWLRQ�0DQDJHPHQW�&RPSDQLHV�:LWKLQ�WKH�7RXULVP�ΖQGXVWU\�LQ�6RXWK�$IULFD��'LJLWDO�(UD�7UHQGV��&KDOOHQJHV 
DQG�5HVSRQVHV

6XSHUYLVRU

=Ζ<(1*(

'U�&��0EDOL

9DOHQWLQH��7DQ\DUDG]ZD
�)XOO�5HVHDUFK�

7LWOH�RI�'LVVHUWDWLRQ
8QORFNLQJ� WKH� 3RWHQWLDO� RI� 5HOLJLRXV� 7RXULVP� LQ� =LPEDEZH�� D� FDVH� IRU� +DUDUH� &LW\

6XSHUYLVRU 'U��16�&KLOL

'HJUHH� RI� 0DVWHU� RI�
0$1$*(0(17 �6&Ζ(1&(6� 6SHFLDOLVLQJ� LQ� +80$1�5(6285&(6
0$7+(:6� 0HUFLOOHQH��3HUUHQH
�)XOO�5HVHDUFK��

7LWOH�RI�'LVVHUWDWLRQ�
([SORULQJ�3HUFHSWLRQV�RI�2FFXSDWLRQDO�6WUHVV�$PRQJVW�)HPDOH�$FDGHPLFV� LQ�7KH�)DFXOW\�RI�0DQDJHPHQW�6FLHQFHV�DW�7KH�'XUEDQ� 
8QLYHUVLW\�RI�7HFKQRORJ\

6XSHUYLVRU� 3URI���%Ζ���'ODPLQL�
&R�6XSHUYLVRU�� 'U��1��.KXPDOR



ƗşƘ

1$0$ .KXVHOZD
�)XOO�5HVHDUFK��

7LWOH�RI�'LVVHUWDWLRQ�
7KH� ΖQȵXHQFH� RI� +XPDQ� 5HVRXUFH� 'HYHORSPHQW� RQ� (PSOR\HH� 3HUIRUPDQFH�DQG�6HUYLFH�'HOLYHU\�DW�$�/RFDO�0XQLFLSDOLW\�LQ�7KH�
(DVWHUQ� &DSH

6XSHUYLVRU� 'U��0/��/RXUHQV
&R�6XSHUYLVRU�� 0U�%��'DZHWL

1*(0$� .KD\HOLKOH
�)XOO�5HVHDUFK��

7LWOH�RI�'LVVHUWDWLRQ�
7KH� ΖQYHVWLJDWLRQ� RI� 7KH� (HFWLYHQHVV� RI� (PSOR\HH�7UDLQLQJ� RQ� &DUHHU� 'HYHORSPHQW�� $� &DVH� 6WXG\� RI� 6RXWK� $IULFDQ� 3ROLFH�
6HUYLFH ��6$36�
6XSHUYLVRU� 'U��$��5DMODO

'HJUHH� RI� 0DVWHU �RI�
0$1$*(0(17� 6&Ζ(1&(6� 6SHFLDOLVLQJ� LQ� 0$5.(7Ζ1*
=Ζ7+$ 7KHPED
�)XOO�5HVHDUFK�

7LWOH�RI�'LVVHUWDWLRQ
7KH� 8VH� RI� 'LJLWDO� 3D\PHQW� IRU� 2QOLQH� 6KRSSLQJ� $PRQJVW� 0LOOHQQLDOV� LQ� 7KH� *UHDWHU �'XUEDQ� $UHD

6XSHUYLVRU 3URI��6��3HQFHOLDK�

'HJUHH� RI� 0DVWHU� RI�
0$1$*(0(17� 6&Ζ(1&(6� 6SHFLDOLVLQJ� LQ� 38%/Ζ&�$'0Ζ1Ζ675$7Ζ21
%87+(/(=Ζ� 1WRPEL]RGZD��(ODLQH
�)XOO�5HVHDUFK�

7LWOH�RI�'LVVHUWDWLRQ
$VVHVVLQJ�WKH�6RFLDO�:HOO�%HLQJ�RI�&KLOGUHQ�LQ�'XUEDQ�/HIW�%HKLQG�E\�3DUHQWV�ZRUNLQJ�2XWVLGH�WKH�%RDUGHUV�RI�6RXWK�$IULFD

6XSHUYLVRU

0$5Ζ0$

3URI��-.�$GDP�

5XQ\DUDUR��(YHO\Q &80�/$8'(
�)XOO�5HVHDUFK�

7LWOH�RI�'LVVHUWDWLRQ                                                                                                       
%XLOGLQJ� 6RFLDO �&DSLWDO �IRU �3HDFH� �$ �&DVH� RI �=LPEDEZHDQ� <RXWK� LQ� 'XUEDQ�

6XSHUYLVRU� 'U��6� 3OXJ
&R�6XSHUYLVRU��� 3URI��*7�+DUULV

1*&2%2 *DEULHO��/LQGDQL
�)XOO�5HVHDUFK�

7LWOH�RI�'LVVHUWDWLRQ
7KH� ΖPSDFW� RI� 3URFXUHPHQW� 3URFHVVHV� RQ� 6HUYLFH� 'HOLYHU\� LQ� +LJK� 6FKRROV�� $� &DVH� 6WXG\� RI� 4XHHQVEXUJK� +LJK� 6FKRROV� LQ�
.ZD]XOX�1DWDO

6XSHUYLVRU 'U��+��&RQUDGLH
&R�6XSHUYLVRU� 'U��6��3LOOD\



ƗŗŖƘ

1*&2%2 0EXVR
�)XOO�5HVHDUFK�

7LWOH�RI�'LVVHUWDWLRQ 
7KH� :DWHU� &ULVLV� LQ� 'XUEDQ�� $Q� $QDO\VLV� RI� 7KH� 5ROH� RI� +RXVHKROGV� LQ� :DWHU� &RQVHUYDWLRQ

6XSHUYLVRU 'U��*��0XUZLUDSDFKHQD
&R�6XSHUYLVRU� 'U��0��5HGG\

3+$0276( 0DWLQJRH��$NLP &80�/$8'(
�)XOO�5HVHDUFK�

7LWOH�RI�'LVVHUWDWLRQ
7UDQVIRUPLQJ� 0DVFXOLQLWLHV� WR� &RPEDW� 9LROHQFH� 8VLQJ� $GXOW �(GXFDWLRQ� LQ� &RUUHFWLRQDO� 6HWWLQJV�� $Q� $JHQGD� IRU� 3HDFH� EXLOGLQJ� LQ�
/HVRWKR

6XSHUYLVRU 'U��6%��.D\H

7+$%(7+( *HOL���6KDURQ
�)XOO�5HVHDUFK�

7LWOH�RI�'LVVHUWDWLRQ
$Q� ΖQYHVWLJDWLRQ� RI�� )DUPHU
V� 3HUFHSWLRQ �RI�� :DWHU� &RQVHUYDWLRQ�� $� &DVH� 6WXG\� RI�� 8PJDEDED� &RPPXQLW\

6XSHUYLVRU� 'U���-6��'DYLV�
&R�6XSHUYLVRU� 'U��0��5HGG\

'HJUHH� RI� 0DVWHU� RI�
0$1$*(0(17� 6&Ζ(1&(6� 6SHFLDOLVLQJ� LQ� 38%/Ζ&� 5(/$7Ζ216� $1' �&20081Ζ&$7Ζ21
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