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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
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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 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
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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\�H΍HFWLYHO\��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�H΍HFWLYHO\��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�H΍HFW�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�H΍HFW�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�H΍HFWLYHQHVV��+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�H΍HFWLYHQHVV�ZLWK�VSHFLȴF�UHIHUHQFH�WR�PDQDJHULDO�H΍HFWLYHQHVV��RUJDQLVDWLRQDO�VXVWDLQDELOLW\�
RUJDQLVDWLRQDO�VWUDWHJ\�DQG�RUJDQLVDWLRQDO�FXOWXUH�

6XSHUYLVRU

1<$/81*8

'U��/1���*RYHQGHU�

-H\��'L΍HUHQFH

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\� 
'L΍HUHQFH�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\�'L΍HUHQFH�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$� 
1DY\�WR�VXFFHVVIXOO\�GHSOR\�LWV�PDULWLPH�UHVRXUFHV�H[WHUQDOO\��LW�VKRXOG�GHSOR\�KXPDQ�FDSLWDO�WKDW�UHȵHFWV�WKH�GHPRJUDSKLFV�RI�WKH� 
5HSXEOLF��7KLV�ZRXOG�HQVXUH�LQWHUQDWLRQDO�DQG�UHJLRQDO�OHJLWLPDF\�DQG�UHFRJQLWLRQ�RQ�LWV�SDUW��7KH�FRQWLQXRXV�GHFOLQH�LQ�WKH�QXPEHU�RI� 
ZKLWH�SHRSOH�MRLQLQJ�WKLV�DUP�RI�WKH�VHUYLFH�SURPSWHG�DQ�LQYHVWLJDWLRQ�RQ�WKH�SDUW�RI�WKH�UHVHDUFKHU��� 
4XDOLWDWLYH�DQG�TXDQWLWDWLYH�UHVHDUFK�ZLWK�WKH�VHUYLQJ�PHPEHUV�DQG�DOVR�WKH�TXHVWLRQQDLUH�VXUYH\�ZLWK�KLJK�VFKRRO�OHDUQHUV�WDUJHWLQJ� 
ZKLWH�SHRSOH�ZHUH�DGPLQLVWHUHG��ΖW�LV�DSSDUHQW�IURP�WKH�VWXG\�WKDW�DQ�H΍HFWLYH��VRXQG�DQG�VXVWDLQDEOH�KXPDQ�FDSLWDO�VWUDWHJ\�LV� 
UHTXLUHG�WR�HQVXUH�WKH�DWWUDFWLRQ�DQG�UHWHQWLRQ�RI�FRPSHWHQW�ZKLWH�\RXWK�LQ�WKH�6$�1DY\��$�FRPSUHKHQVLYH��FRKHUHQW�DQG�H΍HFWLYH� 
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�$IULFD��DV�WKH\�
KDYH�GHYHORSHG�D�QHJDWLYH�DWWLWXGH�DJDLQVW�PLJUDQWV��DQG�VHH�WKHVH�ODWWHU�DV�WKUHDWV�WR�WKHLU�VRFLR�Ȃ�HFRQRPLF�ZHOIDUH��7KDW�KDV�UHVXOWHG�
WR� VHULHV� RI� GHDGO\� [HQRSKRELF� YLROHQFH�� D΍HFWLQJ� KXQGUHGV� RI� UHIXJHHV� DQG� DV\OXP� VHHNHUV� OLYLQJ� LQ� WRZQVKLSV� DQG� LQIRUPDO�
VHWWOHPHQWV��7KLV�VWXG\�H[SORUHG�WKH�VWUDWHJLF�DSSURDFKHV�WR�SUHYHQW�DQG�FRPEDW�[HQRSKRELF�YLROHQFH�DQG�EXLOG�IULHQGVKLS�EHWZHHQ�
WKH�ORFDO�6RXWK�$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�H΍HFWLYH�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&$7Ζ21
.+8=:$<2� 7DOHQW��6LQHQKODQKOD�
�)XOO�5HVHDUFK�

7LWOH�RI�'LVVHUWDWLRQ��
$Q� $VVHVVPHQW� RI�� &ULVLV� &RPPXQLFDWLRQ �DW� 6HOHFWHG� &DU� 0DQXIDFWXULQJ� &RPSDQLHV� LQ� *DXWHQJ�� 6RXWK� $IULFD

6XSHUYLVRU� 'U��6%��+XVVDLQ
&R�6XSHUYLVRU� 3URI��%(��ΖVKHORNH

'HJUHH� RI� 0DVWHU� RI�
3KLORVRSK\� LQ� 48$/Ζ7<� 0$1$*(0(17
0DVHROD� 0DWVKLGLVR��0RVHV
�)XOO�5HVHDUFK�

7LWOH�RI�'LVVHUWDWLRQ�
2SWLPLVLQJ� &RUUHFWLYH� 0DLQWHQDQFH� %DFNORJ� 8VLQJ� 4XDOLW\� 7RROV� DQG� 4XDOLW\� 3ULQFLSOHV� DW� $� 6HOHFWHG 3RZHU� *HQHUDWLRQ� 3ODQW� LQ� 
6RXWK� $IULFD

6XSHUYLVRU 3URI��0�5DPFKDQGHU



ƗŗŗƘ


 'HDQȇV�0HULW�$ZDUG�IRU�$FDGHPLF�([FHOOHQFH

3RVWJUDGXDWH�'LSORPD�LQ�
0$1$*(0(17�6&Ζ(1&(6�LQ�
%86Ζ1(66�$'0Ζ1Ζ675$7Ζ21
%+(1*8 /ZD]L�6L\DERQJD
%Ζ<(/$ 1RNXSKLOD�<YRQQH
&(/( 6LPOLQGHOH�ΖPRJHQ
&+$8.( -DEXODQL�0DQGUHZ
&+(77< 'KDQDQGUDQ�3RUVKDWKPDQ
&+Ζ<$ 6WDQOH\�1NXOXOHNR�0]DZXNKXOHOZD
&Ζ%$1( 0EDOL
'$=$1$ $WKLQL�/X\ROR
'/$0Ζ1Ζ /DQGLOH�$UFKLEDOG�*DUWK
'/$0Ζ1Ζ 6L]DNHOH�3ULQFHVV
'/202 .KRQ]LQNRVL &80�/$8'(
'/8'/$ /XQJDQL�&HEDQL
'80$ 1RPDGXPD
*&80( $PDQGD
*5(*25< 0DJGDOHQH�6LPRQH
*80('( 1GXPLVR�0SXPHOHOR
*80('( 6LERQJRNXKOH�ΖPPDFXODWH
*80('( 7KRNR]DQL�(PPDQXHO
*:$0$1'$ 0SKXPXOR
+/$1*8 1RNXOXQJD�3HDUO
+/21*:$1( *DELVLOH�%ULGJHW
.+$7+Ζ 7KDEDQL
.+8/86( 6SKLZH
.+80$/2 7KDQGHND�.KHWKLZH
.8%(.$ /LQGRNXKOH
.8%+(.$ (PPDQXHO�1NRVLQDWKL
/$1*$ /LKOH�&KDUOHQH &80�/$8'(
/$1*$ 0OXQJLVL
/$7&+0$1 6XULVKD &80�/$8'(
0$'/23+$ 6LERQJHNLOH�3ULQFHVV
0$':( 6L\DERQJD
0$*:$=$ 6LQGLVLZH�/RYHGDOH
0$.+$<( 6DQGLOH�'HUULFN
0$1$ 3UHFLDV�1RQGXPLVR &80�/$8'(
0$14(/( .KXOHNDQL�6HQ]R
0$3+808/2 6LKOH�ΖQQRFHQW
0$981'/$ 'LPDNDWVR�6DUDSKLD
0$=Ζ%8.2 &ODXGLD�6LWKHPELVR
0%$0%2 $]DQGD�%UHQGD
0%$0%2 1RQGXPLVR�3RUWLD�3HDUO
0%$7+$ 6L\DERQJD�7KHRGRU
0%21-:$ 1RVLYLZH
0%87+80$ 0EDQJZHQL�1LFKRORXV�%KXW\
0%8<$=Ζ /HER
0&+818 1NRVLQJLSKLOH�7UHYRU
0'$.$1( 1RQKODQKOD�$JQHV
0'/$/26( 1KODNDQLSKR�ΖYDQ
0'/$=Ζ 6LNHOHOZD�6LSKHVLKOH�2OXQMH
0'/(76+( 0IXQGR�6KDXQ
0'/(76+( 6LWKHPELVR�6\GZHOO
0(0(/$ 1R[ROR�$QJHO�3UHFLRXV &80�/$8'(
0.+Ζ=( 1RQKODQKOD�3UHFLRXV
0.+Ζ=( 6DOYDWRULV�9X\LVLOH &80�/$8'(
0.+81*2 %RQJXPXVD�3HUFLYDO
01*20(=8/8 /LQGLZH�3K\OOLV
02.2(1$ .KDQ\LVLOH�0RQLFD

0381*26( 0DUD�1R]LSKR
06:(/Ζ 7KHPELQNRVL�:LVHPDQ
07+(0%8 =LNKRQD�3HDUO
076+8%81*8 0DQGLVL
0=2%( 0GXGX]L�'RPLQLF
0=2/2 'XPLVDQL�+RSHZHOO
1$Ζ'22 &DU\Q�-HQQLIHU
1'/$=Ζ 0LUULDP�0RQLFD &80�/$8'(
1*&2%2 &HOLZH�=DQGLOH�0DNKRVD]DQD
1*&2%2 /RXLV�/XQJLVDQL
1*&2%2 1WKDELVHQJ�/\GLD
1*Ζ'Ζ 'LRQ�7KHR
1*21<$0$ 1R]LSKR�0RQLFD
1*8%$1( 3KLODNDKOH�7KDQGROXKOH�&KDULW\
176+$1*$6( /HWKLZH�)RUWXQDWH
176+$1*$6( 3DWULFN�3KLODQL
176+$1*$6( 6LOLQGLOH�6LQHJXJX &80�/$8'(
176+$1*$6( 7KHPELQNRVL
178/Ζ 1R[ROR &80�/$8'(
178/Ζ 6L\DERQJD�5REVRQ
178/Ζ 6L]ZH�$QGLOH�0KOHQJL
1;80$/2 6DPNHOLVLZH�1HOLVZD�$QGLVZD
1=80$ 7HQGDL &80�/$8'(
2*81/2/$ +DNHHP�7HPLWRSH
3(580$/ 5HJLQDOG &80�/$8'(

35$.$6+ 1DYDVKLQL &80�/$8'(�
5$'(%( 0DMX�0DYLV
5$05$- -HQDLG�5HLG &80�/$8'(
6+$0$6( )DLWK�%RQJLZH
6+(/(0%( 6LERQLVR�*HRUJH
6Ζ0$0$1( 7KDQGRNZDNKH
6Ζ7+2/( %ULJKWQHVV�=LEX\LOH
7+$%(7+( 1RQKOH�)HOLFLD�6WKHPELOH
7+Ζ%$ 2ZDPL�1WREHNR�6KDQH
72%2 1RNZDQGD�/HRQ
9Ζ/$.$=Ζ 0DQGLVD�%RQDNHOH
;+$.$=$ 6L\DQGD�7DOHQW
;8/8 %XVLVLZH
;8/8 &KDULW\�7KDQGD]LOH
;8/8 6LERQHOR�6DQGLOH�
;8/8 :LQQLH�6QHJXJX
=$0$ 6LPSKLZH�6L\DERQJD
=Ζ1'(/$ 7KDQGHND�6KDURQ
=Ζ72 3XPH]R
=21'Ζ $QGLOH�+DODOD��6L]ZHVDPDODOD
=21'Ζ 7KXOLVLOH�3RUWLD
=8/8 0]ZDNKH�ΖQQRFHQW
=80$ $\DQGD�%ULJKWQHVV
=80$ 3LQN\�3UHFLRXV
=80$ 6LPDQJHOH�+DSSLQHVV
=:$1( 1RPSXPHOHOR�5RVH�0DU\

3RVW�*UDGXDWH�'LSORPD�LQ�
0$1$*(0(17�6&Ζ(1&(6�LQ
%86Ζ1(66�/$:
*80%Ζ 0EDOHQKOH�1RNZDQGD
0+/217/2 6LSKRVHWKX



ƗŗŘƘ

3RVW�*UDGXDWH�'LSORPD�LQ�
0$1$*(0(17�6&Ζ(1&(6�LQ
+80$1�5(6285&(6�0$1$*(0(17
&21&2 6LQRYX\R�0DU\
'/$0Ζ1Ζ 7KHPERNXKOH�0HUF\
)Ζ*/$1 =ROD�&KDUORWWH
*85$11$+ 3UL\DQND
*:Ζ-Ζ /XPND�0HODQLH
+/21*:$1$ 1LQ\D�6DQGUD
/87+8/Ζ 6LQHJXJX�3HQHORSH
0$-2/$ 1RPYHOR�6LJQDWXUH
0&+818 6L\DPWKDQGD�/X\DQGD
0.+Ζ=( 3UHFLRXV�=LQKOH
098%8 3HDFHIXO�7KHQMLZH
0<(=$ .KXOHNDQL
1(1( 1WREHNR�3KXPHOHOH
1*&2%2 1WXWKXNR
1*8=$1( 1RNXSKLOD�3UHVVXUH
1.Ζ:$1( /XQJLOH�3HQHORSH
17$.$76$1( 3DWULFLD�3KLOLVZD
1=Ζ1<$ ;ROLVDQL
5(''< 6LPHRQ�/HYL
=80$ 6\DERQJD�+DQGVRPH

3RVW�*UDGXDWH�'LSORPD�LQ�
0$1$*(0(17�6&Ζ(1&(6�LQ
0$5.(7Ζ1*
*$1$6 3DUEDVKQL
*&$%$6+( /LQGRNXKOH�1NRVLQJLSKLOH�3UDLVHZRUWK
*&$%$6+( 1NRVLQDWKL�:LOOLDP

*29Ζ1'$6$0<�� 7UHYHQ &80�/$8'(�
*80('( 0WKRNR]LVL
0$*&$%$ .KRQ]LQNRVL�:HOFRPH
0+/21*2 /DQJHOLKOH
0.+Ζ=( =DQGLOH�0EDOL
07+Ζ<$1( =DQGLOH�=DQHOH
0<(1Ζ $QGLOH�%OHVVLQJ
1*&2%2 6LQHWKHPED
6Ζ%Ζ<$ +OHQJLZH�3UHFLRXV
6Ζ7+2/( 1RQKODQKOD�/XQJLVLOH

3RVW�*UDGXDWH�'LSORPD�LQ�
0$1$*(0(17�6&Ζ(1&(6�LQ�
23(5$7Ζ216�0$1$*(0(17
'25$6$0< 3UDYDQDVHQ
*29(1'(5 $OOHQ
0$%$62 +DODOLVDQL�0HOXVL
0$9862 7KDQGHND�6HWVDELOH
0$:$%$ ;DELVR�$PDQGD
0620Ζ 1RP]DPR�1ROXWKDQGR
1':$/$1( 1RPIXQGR�6DPDQWKD
5$'(%( 7KHPEHND
6+$1'8 6LEDKOH
9(1*$'$6$0<�� -RVKXD�'DQLHO
6

3RVWJUDGXDWH�'LSORPD�LQ�
0$1$*(0(17�6&Ζ(1&(6�LQ
�38%/Ζ&�5(/$7Ζ216�$1'�&20081Ζ&$7Ζ21�0$1$*(0(17
&(/( 3HUF\�6WKHPELVR
*$6$ 6LPSKLZH�1RPYXOD�6KLUOH\

*29(1'(5 $GHOH &80�/$8'(�
+/21*:$1( 7KHPEHOLKOH�ΖVDDF
.+80$/2 /X\DQGD�$QHOH
0$.+8%8 1WHERJHQJ &80�/$8'(
0(7Ζ62 1RPWKDQGD]R�)RUWXQDWH &80�/$8'(
1'/298 1RP]DPR�1RPEXVR
1':$1':( 6LQHJXJX�3HWLWH�6LQHQKODQKOD
1*&$08 6DPXNHOLVLZH�3HDUO
3Ζ//$Ζ -RUGDQ�$QWKRQ\ &80�/$8'(
=8/8 =X]LOH�'HOLVLOH &80�/$8'(

3RVW�*UDGXDWH�'LSORPD�LQ�
0$1$*(0(17�6&Ζ(1&(6�
�48$/Ζ7<�
&Ζ/Ζ=$ 7KXOLVLOH�4XHHQ
'256$0Ζ 3ULPRGLQL
0$)8/(.$ .KXODQL�&OHPHQW
0$6:$1*$1<(�� 6LSKLZH
032176+$1( 3KLODQL�3HWURV
07+(0%8 1NXOXOHNR�-RKQDWKDQ
081Ζ$1 .DVHUDQ
1$Ζ&.(5 7DQLD
6Ζ7+2/( $QHOH�3UHFLRXV
=21'Ζ /HWKLZH

3RVWJUDGXDWH�'LSORPD�LQ�
38%/Ζ&�$'0Ζ1Ζ675$7Ζ21�
�/2&$/�*29(510(17�0$1$*(0(17�
+$'(%( $QLWD�1R[ROR
1;(/( 0EDOL

3RVWJUDGXDWH�'LSORPD�LQ�
38%/Ζ&�$'0Ζ1Ζ675$7Ζ21�
�38%/Ζ&�0$1$*(0(17�
%8/26( 7KDELOH�6LERQJLOH
'/$0Ζ1Ζ $\DQGD�:LVHPDQ
'/8'/$� 7KDQGRNXKOH�
*$6$ 6
%RQLVR�'LQJDDQ
*80('( 6L]ZH�3DWULFN
+$'(%( (SKUDLP�7KDPVDQTD
+$'(%( 1WRPEHQKOH�0DQGLVD
0$%$62 +ORQLSKLOH�.KHWKDQL�3KLODGHOSKLD
0$&2%$ 1GXPLVR�9LFWRU
0$14(/( &HOLZH�3UHFLRXV
0$7+(1-:$ =DQGLOH
06+(1*8 6LWKHPELOH
07Ζ7$/$ %XOHOZD�0LUULDP
1'$%$ 3ULVFLOOD�=DQHOH
1*$1*$ $NKRQD
1*Ζ'Ζ 3KLZXPXVD�%KHNRNXKOH�9XVXPX]L
1.26Ζ %HQ]RNXKOH�%DQHOH
1=Ζ0$1'( 6ERQHOR
6+86+$ /XQJHOR
620$522 7ULVKDQD
76+$%$/$/$ =DNKHOH�&DLSKDV


�'HDQȇV�0HULW�$ZDUG�IRU�$FDGHPLF�([FHOOHQFH



ƗŗřƘ

3RVWJUDGXDWH�'LSORPD�LQ�
38%/Ζ&�$'0Ζ1Ζ675$7Ζ21��6833/<�&+$Ζ1�0$1$*(0(17�
'/$0Ζ1Ζ 6LSKXPHOH�&DURO
.+$0%8/( 6LQHQKODQKOD
0'$/$ $WKHQNRVL
0+/$%$ /ZD]L�3KXPODQL
1'/298 =LQKOH�6LSKHVLKOH
1*8%$1( 0]DPR�%ULDQ
1*:(1<$ 7KDQGHND�0DULD
4$1*8/( 6LEXOHOH�9X\LOH
7(0%( 0VDZHQNRVL�0GXGX]L

$GYDQFHG�'LSORPD�LQ�
(&27285Ζ60
%$<(1Ζ 6LPSKLZH�9HQHVVD
'/$'/$ 7KRODNHOH
'8%( ;RODQL
'80$ 6LQGLVLZH�6OLQGLOH
*80('( $PDQGD�1RP]DPR
.+$1<Ζ/( 6LSKLZH�&DVVLOGDK
.8%+(.$ 0IXQGR
.81(1( %RQJHNLOH�%X\LVLOH
0$'(/$ 6LQFHGLZH�$QJHO
0$*$*8/$ 1GXGX]R�&KDUOHV�0]ZDQGLOH
0$/Ζ1*$ 1RNXERQJD
0$981'/$ 7KDELVR�6
%RQHOR
0%+$/$7Ζ 7KHPED
0'(3+$ 1RPRQGH�&DUROLQH
0.Ζ=( 1NRVLQJLSKLOH�*RG�*LYHQ
02<2 0DUFXV�1WDQGR
0<(1Ζ 6LQRWKDQGR�1REXKOH
1'/298 6LSKXPHOHOH�0LQHQKOH
16Ζ1'$1( 1HOLVZD�/RYHOHVV
1;80$/2 3DPHOD�(GJDU
6$1*:(1Ζ ;ROLOH�9DOHQWLQH
6+2=Ζ %XVLVLZH
6Ζ7+2/( 1RQWHWKHOHOR�1TRELOH�3UHFLRXV

$GYDQFHG�'LSORPD�LQ�
+263Ζ7$/Ζ7<�0$1$*(0(17
%$/2<Ζ 6OLQGHOR�4XHHQHWK
%(/( $ZHWKX
&+Ζ<$ =LQKOH
*80('( 3HUFHYHDUDQFH�6EXVLVLZH
+(15< /HH�$QGUD�%HUQDGHWWH
+/$0$1'$1$ 0WKRNR]LVL
.+$1<Ζ/( =DPDQJZDQH�1RQNXOXOHNR
.+2=$ +OHQJLZH�+D]HO
.8%(.$ .DWOHKR�&KDUPLDQ�0SXPHOHOR
/$1'( /LVDNDQ\D
/87+8/Ζ 6LQHWKHPED�5HMRLFH
0$'/$/$ $\DQGD
0$-2=Ζ 7KDQGHND
0)(.$ 6LWKHPELOH
0*8%( =DQHOH
0.+:$1$=Ζ &HOLQKODQKOD�&RPSOHWHQHVV
0.+:$1$=Ζ .KHWKLZH�$QJHO
01<$1'8 6LKOH
021*2 6DPNHOLVR

06:(/Ζ 7KDQGHND�3RUWLD
076+$/Ζ 1RQWDQGR�(PPDFXODWH
076+(1*8 5HDWLOH
0=2%( 1RNZDQGD�&RQȴGHQFH
1$Ζ'22 7ULVKD
1':$1':( 6L\DERQJD�3UR΍HVVRU
1*&2%2 3KXPODQL
1<2.$ /XOHNDQL
6+$1*$6( %DQGLOH�6QD\H
;8/8 0LQHQKOH�1RWKDQGR
=Ζ.+$/Ζ 0YHOHQKOH�$PDQGD
=81*8 'HQQLV�.KD\HOLKOH

$GYDQFHG�'LSORPD�LQ�
0$1$*(0(17�6&Ζ(1&(6�
�%XVLQHVV�$GPLQLVWUDWLRQ�
%(1*8 $QGLOH
%22Ζ 7KDQGRND]L
%87+(/(=Ζ 1GXPLVR�0GXGX]L�6DQGLOH
%87+(/(=Ζ 1WRPEH]LQLQJL�'RUFD
&+Ζ.:$3$ 0SLORQKOH�1RQWXWKXNR &80�/$8'(
&+Ζ/Ζ=$ 1RQNXOXOHNR�3KLOLOH
&2167$%/( 0HULVH�6LPRQH &80�/$8'(
'/$'/$ 6D]L
'/$0Ζ1Ζ -RVHSK�%KHNLQNRVL�
'/$0Ζ1Ζ 1MDEXOR�1NXOXOHNR
*$6$ 7KDQGLZH�5LWDK
*+80$1 6KDQD]
*Ζ1$ 9HODQH]ZL�$OH[
*80('( =HPSLOR�6LOLQGRNXKOH &80�/$8'(
*80('( 0YXVHOHOR
*80('( 1RNZDQGD
*80('( /ZDQGLOH�/X\DQGD
*80('( 7KDQGROZHQNRVL�1KODNDQLSKR
*:$/$ $QHOH�+DZD
*:$0$1'$ &OHRSDWUD�7HERJR &80�/$8'(
+/21*:$1( 0[ROLVL�0LFKDHO
-$&$ .KROLVLOH
.+$1<Ζ/( 7KREHNLOH�3RUWLD�3KLOLVLZH
.+$1<Ζ/( $\DQGD�$VDQGD
.+$1<Ζ/( :RQGHUJLUO�3UHFLRXV
.+21-(/:$<2�� 0WKXQ]L�6ȴVR
.+2=$ 1GRQGR�%RQJLQKODQKOD
.+80$/2 1ROZD]L
.+8=:$<2 /LQGRNXKOH�+DQGVRPH
.81(1( 1RNZDQGD�+OHQJLZH &80�/$8'(
/Ζ1<$1$ $]DQGH�0WKRELVL�%ULDQ
/87+8/Ζ 7KRELOH�0RQVWLNHOHOR
0$%$62 3KLOLVLZH�$GHODLGH
0$%872 6DPXNHOLVLZH�3DWLHQFH
0$'Ζ%Ζ <DPNHOD
0$(.2 0RJDOH�6LPRQ�$OEHUW &80�/$8'(
0$*:$=$ 3DWULFLD�1R[ROR
0$+/$%$ /DQGLZH�+OHQJLZH
0$+/$/(/$ 1RNXERQJD�5XWK
0$.+$<( /LQGRNXKOH�/DZUHQFH
0$.+2%$ 6OXQJLOH�&RUUHFWHU
0$.+21=$ $PDQGD�1RWKDQGR�6LSKRND]L
0$.2/20$.:$��*DRVLWZH�0HOYLQ � &80�/$8'(



ƗŗŚƘ

0$3+808/2 7KHPELQNRVL
0$3+808/2 1TRELOH�1WRNR]R
0$3+808/2 3KDWKLVZD�3UHWW\
0$3+808/2 $VDQGD�6WKHQMZD
0$3+808/2 1WXWKXNR�3HUFHYDOH
0$6(1<$ 7ORX�0DJJLH &80�/$8'(�
0$6Ζ.$1( 0OXQJLVL�0]ZHQKODQKOD
0$68.8 $QHOH�$NKRQD�7KDQGLVZD�
0$981'/$ 1RQWVLNHOHOR
0%$1'/:$ 0DNKRVD]DQH�0YHOZHQKOH
0%(/( 1RNXERQJZD�3KLOLVLZH�)RUWXQDWH
0%+(/( 1FDPLVLOH�3URPLVH
0%Ζ/Ζ 6\DQGD�$UPVWURQJ
0'/$'/$ 6LOLQGLOH�0DUFLD &80�/$8'(
0'/(76+( 0QTREL�.QRZOHGJH &80�/$8'(
0'/(76+( 9XVLPX]L�*ODGVWRQH
0'/8/Ζ 1RPSXPHOHOR
0(0(/$ 3KXPOD
0)81*(1Ζ 6DEHOR�0DJLF
0*(1*( $QHOLVLZH
0+Ζ1$ .KDGLMD�+DML &80�/$8'(
0+/21*2 3DWVRQ�1NRVLQDWKL�7KDELVR
0.+Ζ=( 1R[ROR
0.+:$1$=Ζ 1RPSLOR�<DQGLVZD
0.Ζ=( 0LQHQKOH
0.Ζ=( 7KHPEDODPL�9LNHOZD�6LQHJXJX
0/$0%2 1RQWREHNR�7KDELVLOH
01&:$1*2 6SKLZH�-RDTXLP
01*$'Ζ 0DWKHZV�6LWKHPELVR &80�/$8'(
01<$1'8 1RQWREHNR�1NRVLVLWKDQGLOH
02.2(1$ 1RWKDQGR�1WRPEL\HTLQLVR
02<$1( 6PDQHJOH�3UHWW\
03$1=$ 6LQHWKHPED�3URPLVH
0381*26( $QHOH�1RNXERQJD
0620Ζ 6DEHOR�%OHVVLQJ
07+(0%8 1ROZD]L�/XQJLOH &80�/$8'(
07+(0%8 3DWLHQFH�1RPDWKDPVDQTD
07+(0%8 7KRED�&OLYH &80�/$8'(
07+(7+:$ 6LPDQJHOH
07+Ζ<$1( &\QWKLD�&DURO�1RQKODQKOD &80�/$8'(
0:(/Ζ 3KLQGLOH�3ULVFLOOD
0<(=$ =L\DQGD�%RQJXPHQ]L

1$Ζ.(5 'HUHQ &80�/$8'(�
1$.$6$ 6LQDOR
1&8%( :LQQLH�3UHFLD
1'$0$1( 1WXWKXNR�3HUFLYDO &80�/$8'(
1'Ζ0$1'( 1RPSLOR�3HUFHYLDUDQFH
1'/298 *XJX�)DLWK� &80�/$8'(
1'/298 $VDQGD�1L]HQDQGH &80�/$8'(
1'/298 =DQHOH
1':$1':( =LQLQJL�*ODG\V &80�/$8'(
1(1( 0ERQJLVHQL�-HURPH &80�/$8'(
1(1( 7KXODVL]ZH�0LQHQKOH�)UHHGRP
1*&$%+Ζ<$ 7KDQGLOH�3URPLVH
1*&$08 6SKHVLKOH�0SXPHOHOR
1*&2%2 6DNKLOH�+RZDUG
1*&2%2 'HODQL�3ULQFH
1*&2%2 6LSKDPDQGOD
1*&2%2 /RQGHND�1RVLSKR

1*&2%2 1RNZDQGD�3UHFLRXV
1*&2%2 1ROXWKDQGR
1*&2%2 1WREHNR�$QGLOH
1*&2%2 2OZHWKX
1*&2%2 6LPR
1*(0$ 3HWHUVRQ�7KRNR]DQL &80�/$8'(
1*(0$ 1RPEXOHOR
1*Ζ%( 0XVDZHQNRVL
1*2%(6( +ORQLSKLOH�)RUWXQDWH
1*2%(6( =RWKD
1*8%$1( +DODOLVLOH�=HQHWK
1*8= 1\DQJH
1.$/$ 1RPXVD�0ERQJLVHQL
1217$1*$1$� 0IXPDQHNR�7HPLQDWRU &80�/$8'(
17(1*$ 1RPWKDQGD]R�1RPYX\LVR��=DPD
176+Ζ1*$ 3XPOD�9LFN\
178/Ζ 1NRVLQDWKL
178/Ζ $\DQGD�(XJHQH
1<$1'8 6DPNHOLVLZH�-R\
1=Ζ0$.:( 0KOHOL�/LEHUW\
1=8=$ =ZHOLKOH�:LVHPDQ
3+(7/$ 5HXEHQ�7VKRELGL
3+Ζ/Ζ 1NXOXOHNR
321&$1$ %DWDELOH�0HOLVVD &80�/$8'(
5$'(%( 6LQHQKODQKOD�)RUWXQDWH &80�/$8'(
5$-:Ζ/Ζ� 9X\DQH
52%(57621 &DVH\�ΖVDLDK�/HH
6+$1*( 3RUWLD�%RQJLZH�.HYLQ
6+$1*( 6LTLQLVHNR�:DQGLOH
6+(/(0%( 0KOHQJL
6+(=Ζ $VDQGD�6DPDQWKD
6+(=Ζ *XJXOHWKX�5HEHFFD
6+2=Ζ 6LPDQJHOH�%HDWD
6Ζ%Ζ<$ 6LKOH�6LFHOR
6Ζ/2 =X]HND
6Ζ0(/$1( 6LFHOR
6Ζ7+2/( %RQJHNLOH�)UDQFLVFD
6Ζ7+2/( 7KRELOH
61(// /DXUHQ�$QQ
6276$.$ 'RXJODV�7KHPELQNRVL�6LEXVLVR
7+$0$( 0DPRWKLEH�$PHOLD &80�/$8'(
7+86Ζ 7KREDQL
7+86Ζ 1WREHNR�6LSKDPDQGOD
9$5$7+$5$-8//8�� 'HVLUHH &80�/$8'(
9(70$1 0LKOH
;8/8 6LKOH
=$0$ 6DPVRQ�1NRPLWKL�0WKHWKHOHOL
=21'Ζ /XQJHOR�1RPKOH
=21'Ζ 3DWLHQFH�/LQGRNXKOH
=21'Ζ 1RQNXOXOHNR
=8/8 1RPYHOR�1RQGXPLVR
=81*8 1NXOXOHNR�3UDLVHJRG &80�/$8'(

$GYDQFHG�'LSORPD�LQ�
0$1$*(0(17�6&Ζ(1&(6�
�+XPDQ�5HVRXUFH�0DQDJHPHQW�
%+(1*8 %KHNX\LVH
%Ζ<(/$ $OID�6HQDPLOH�
%87+(/(=Ζ 1WDQGR\HQNRVL�6DPXNHOH
%87+(/(=Ζ *XJXOHWKX�/DQJHOLKOH


 'HDQȇV�0HULW�$ZDUG�IRU�$FDGHPLF�([FHOOHQFH



ƗŗśƘ

&$%(/$ (VHWKX
&(/( 3KXPHOHOH�3HUVHYHUDQFH
&+$5/(6 0EDOL�/HH�$QQ
&+Ζ/Ζ 1RPSXPHOHOR�6LOLQGLOH
&+Ζ/Ζ=$ 3UHFLRXV &80�/$8'(
&+21&2 3KXPOD�(YLGHQFH
&:(/( <RQJDPD�&OLYH
'/$0Ζ1Ζ 1RPSLOR�3UHWW\
'/$0Ζ1Ζ 6WKHPEHOR�)DLWK
'/$08.$ 1RWKDQGR
'<21$6( (ODP
)$<$ 1RNXNKDQ\D ��&80�/$8'(

*$<$'((1 7DVKPLND ��&80�/$8'(
*$=8 1RWKDQGR
*&80$ 1RQNXOXOHNR
*29(1'(5 $QQDOHQH
*29(1'(5 5HQH
*42=2 %XNLZH�%ORVVRP
*8/( 6EXVLVLZH ��&80�/$8'(�
*80('( *OHQURVH�1HOLVLZH
*80('( 1R]LEXVLVR
*80('( 1WXWKXNR�/LQGRNXKOH
*80('( 6LEXVLVLZH�0EXVR]D\R�1RQNXOXOHNR
*80('( 6LSKHOHOH�7KXODQL
*:$%(1Ζ &KXPDQH
+$'(%( 6SKXPHOHOH
+$'(%( 6LSKHVLKOH�0DUN
-$0$ 6LVHNR
.$7$1*$1$ 1WDQGR\HQNRVL
.(/(6( $ZHWKX
.(6( $YX\LOH
.*26Ζ $PDQGD�6LOLQGLOH
.+$1<(=$ 7KHPEX\LVH�6LSKXPHOHOR
.+$1<Ζ/( =LPHOH�0]DPR�
.+8=:$<2 *XJX�/XQJLOH
.+:(/$ :DQGLOH�6DQHOH
.8%(.$ 1RPRQGH�$PDQGOD
/$08/$ 3ULQFHVV�0DQWRPEL
/87+8/Ζ 1HOLVLZH�3HUVHYHUDQFH
/87+8/Ζ 1RPRQGH�=XNLVZD
0$%$62 /HWKXNXWKXOD�6LQHQKODQKOD
0$'81$ 1RNZDQGD
0$*8%$1( ;RODQL�6LPLVR
0$*:$=$ %XVDQL�6LȴVR
0$+$5$-+ $OLVKD
0$+/2%2 :RQGHUER\ &80�/$8'(
0$.+$7+Ζ1Ζ $NKRQD�$QQHWW�$VDQGD
0$.+2%$ )DQHOHVLERQJH�*ODGQHVV &80�/$8'(
0$.+2%$ 1TREDQL
0$.+20%27+Ζ�� 1WREHNR�.KXOHNDQL
0$.:$%( 1WRPERGLGL
0$/81*$ 7KREHND &80�/$8'(
0$1'5< 'HURQD &80�/$8'(
0$14(/( 6LEDQJDQL�3UDLVH�*RG
0$17(.( 1WRNR]R�&\SULDQ
0$3+$1*$ *XJX
0$3+808/2 1RQNXOXOHNR�+DSSLQHVV
0$7+(%8/$ 1RQNXOXOHNR�6LOLQGLOH�7KDELVLOH
0$7+216Ζ 1RNXNKDQ\D�+DSSLQHVV
0$=(.$ 7KHPEHND�$SKLZH�1RNXNKDQ\D

0%$7+$ 6SKXPHOHOH�1REXQWX�$QHOH
0%$7+$ /XQJLOH
0%(/( 6L\DERQJD�6LSKHVLKOH
0&+818 0LQHQKOH
0+/$1=Ζ 1MDEXOR�-R\ &80�/$8'(
0+/21*2 &KULVWDLQ�3KXPODQL
0+/21*2 0DNKRVD]DQH
0+/21*2 1WRPELSKLQGLZH�6LQGLVLZH
0Ζ/$1=Ζ $PLQD�0DJUHW
0.+Ζ=( $QGLVZD�6ZHHWQHVV
0.+Ζ=( 1RPFHER�)RUWXQDWH
0.+Ζ=( 3KXPOD�/XQJLVLOH�3UHFLRXV
0.+Ζ=( 6DQHOLVLZH
0.+Ζ=( ;RODQL�9LQFHQW
0.+:$1$=Ζ 0WKRELVL�ΖQQRFHQW
01*$'Ζ /RQGHND�6LSKRNXKOH &80�/$8'(
01*$'Ζ 6DQHOH�1RQWL
01<$1'8 +ORQLSKLOH�&KDULW\
0277Ζ$1 5RQQHO
04$'Ζ 1RPRQGH�3HDFHPDNHU
06(/(.8 0KOHQJL
06(=$1( 1RNZDQGD�6LPDPXNHOH
06Ζ<$ 9XPLOH�3UHFLRXV
07+$/$1( 7KDQGLZH
07+(0%8 *DELVLOH�3XULW\
07+(7+:$ 3KXP]LOH�%RQJLZH
07+(7+:$ $\DQGD�0DWLOGD
08/80%$ /XVDPED &80�/$8'(
087+Ζ$+ 9HUXVKD
0<$6(9$1 6LPRQH�&RXUWQH\ &80�/$8'(
0<(=$ -DEXOLVLZH�+DSSLQHVV
1$Ζ'22 3UHJDVKQL
1$Ζ'22 5HRODQ
1&8%( %DTLQLVLOH
1'$'$1( 1RP[ROLVL�1RPIXQGR
1'/298 6L\DGXPLVD�0FHER
1'/298 0DERQJL
1'29(/$ 1RPDQGOD &80�/$8'(
1*&2%2 0]RPXKOH�9XNDQL�+DQGVRPH
1*&2%2 /XQJLOH�$NKRQD
1*&2%2 0GXGX]L�5HJLQDOG
1*&2%2 6LOLQGLOH�%HDXW\
1*8%$1( 7KHQMLZH�$QJHO
1*8%$1( =DPLOH
1*8%$1( 0OXQJLVL�(ULF
1.$%Ζ1( 7KDQGLZH�3HQHORSH
12*2%2.$ =DPD]DQJZD
176+$1*$6( 6LQGLVZD�6LEXVLVLZH
1=$0$ 1GXPLVR�.KD\HOLKOH
1=Ζ0$1'( 0TRQGLVL�0WKXQ]L
1=8=Ζ <DVPLQH�1]DGL
3$'$<$&+(( -HQQLVKD
3+$+/$ 6SKLZH�(ULFN &80�/$8'(
5$'(%( 1RQKODQKOD�3UHWW\
5$3+$+/(/2 1JDOHWVDQH�0ROHWHOR�&KDUOHV
6(%( &OHRSDWUD�;ROLVD�
6+(=Ζ 6LIXQGR
6+Ζ1*$ 1RQWXWKX]HOR�3UHWW\
6Ζ.+$.+$1( 3KXPHOHOH�3DPHOD
6Ζ6:$1$ /LQGL


�'HDQȇV�0HULW�$ZDUG�IRU�$FDGHPLF�([FHOOHQFH



ƗŗŜƘ

1'/298 1RPSXPHOHOR�1TRELOH
1'802 $QHOH
1*&2%2 1ROXWKDQGR
1*&2%2 1RPFHER�'RULV
1*(/(.$ 6DPNHOLVLZH�/LKOH
1*2%(6( 1KODNDQLSKR
1*8%$1( /HWKXNXWKXOD�6LȴVR
1*8%$1( 1ROZD]L�ΖQRFHQWLD
1*8%$1( 6OXOHNR�*UDFLRXV
16(/( $\DQGD�3UHFLRXV
17$1=Ζ 1RVLSKR�+RSH
176+$3+$ 1RVLSKR�)RUWXQDWH
3+$.$7+Ζ 0]RPXKOH
6+$1*( &HEHOLKOH
68.$=Ζ 1LNLZH
7(0%( 1RNZDQGD�ΖQQRFHQWLD
7+:$/$ +OHQJLZH�$PDQGD
76+$=:$ %KHNL
981'/$ +OHQJLZH�3DWLUFLD
;8/8 0LQHQKOH�2ZDPL
=8/8 1RPYHOR
=80$ =HPIXQGR�=RPQRWKR
=:$1( =DPDQWXQJZD

$GYDQFHG�'LSORPD�LQ�
0$1$*(0(17�6&Ζ(1&(6�
�6SHFLDOLVLQJ�LQ�%XVLQHVV�/DZ�
'8%( 1ROZD]L
'80$ 1RPIXQGR�3HDUO
*:$/$ 1RQWXWKXNR
-:$5$ 6LERQJD]RQD
.$8/(/$ 1RNXERQJD�*LOOLDQ &80�/$8'(
.+2=$ 7KRELOH
.+80$/2 1RNXERQJD�3UHFLRXV
.:(=Ζ 6LQRYX\R
/(0%('( 6DQGLOH�0RU΍DW
0%$7+$ =DQHOH�+DSSLQHVV
0'/8/Ζ 3KLQGRNXKOH
0+/21*2 /RQGLZH�&ODXGLFLD
06Ζ%Ζ /HDK�1REXKOH
0=Ζ1<$1( 6L]ZHVDPDQWXQJZD
1$Ζ&.(5 *HQLVKD &80�/$8'(

1$Ζ'8 $QGUHD�1LFROH &80�/$8'(�
1(1( $PDQGD�1RNXOXQJD
1*&2%2 1GXPLVR�6LSKRVDNKH
1.2.2$1$ 3DEDOOR
176+$/Ζ176+$/Ζ�1RQWREHNR�1RPIXQGR
1781-$ (VHWKX
6$1*:(1Ζ $QHOH
6+(=Ζ 0RQGH�6LSKHVLKOH
60Ζ/( 1DVUHHQ
7/$/Ζ 6LSKH�3DWULFLD

$GYDQFHG�'LSORPD�LQ�
0$1$*(0(17�6&Ζ(1&(6�
�6SHFLDOLVLQJ�LQ�0DUNHWLQJ�
&(/( 3DOHVD�6WKHPELOH
&(/( =DQHOH�3ULQFHVV�7VKLWVKL

6Ζ7+2/( ([FHOHQW�0VL]L &80�/$8'(
6Ζ7+2/( 1RPNKRVL�3KLOLOH
62.+(/( 1HOLVLZH�3DWLHQFH
7$%$7$ 0LKODOL�0LVHND
7+$%(7+( 1RNXWKXOD�)DYRXULWH
7+:$/$ 1WRNR]R
762/2 7KDELVR�ΖQQRFHQW
9Ζ/$.$=Ζ 5XID\D�)ORUD
;Ζ0%$ 7KHPEHOLKOH�7KHOLOH
<$/(=2 %DQHOH &80�/$8'(
<2<2 <DQJD
=21'Ζ 6L\DERQJD
=8/8 %XVLVLZH
=8/8 /LQGHODQL
=:$1( -DEXODQL�7KRPDV

$GYDQFHG�'LSORPD�LQ�
0$1$*(0(17�6&Ζ(1&(6�
�3XEOLF�5HODWLRQV�0DQDJHPHQW�
%87+(/(=Ζ 1REDQWX�1DRPHH
%87+(/(=Ζ 1RPDWKDPVDQTD
'/$0Ζ1Ζ /LQGHOZD�%RQJHND
'/$0Ζ1Ζ 1RNZDQGD
'/$0Ζ1Ζ 6LSKRND]L
'/$0Ζ1Ζ 7KLQWDQL�0SKLOLVHQL
'/2'/2 6
)XQGR�1NRVLQD\H
*$01&$ 0LKODOL�6LKOH

*25'21 .DUHQ�3KLQGLOH�6DPDQWKD &80�/$8'(�
+/23+( 1ROXWKDQGR�$\DQGD
-(/( 1RQKODQKOD�0RQLFD
.+$1<Ζ/( =DPLOH�%DQJHQL
/87+8/Ζ .XERERQNH�'HOLFLRXV
0$'/$/$ /XFLD�6LQHQKODQKOD
0$.+$1<$ 6WKDELVR
0$62.$ 6LPLOH�7KHPEHND
0%$7+$ 0LQHQKOH�=DPDPEDWKD
0%$7+$ 1NXOXOHNR�6ERQHOR
0%+(/( 6LQGLVZD
0'/$'/$ 6LVDQGD�6XFFHVV
0(0(/$ .KRWKDWVR
0.+Ζ=( 6DPXNHOLVLZH�6LQHJXJX�1R[ROR
0.+Ζ=( ;ROLVZD�&HELOH
0.+21=$ %XKOH�1RQKODQKOD
0.+:$1$=Ζ 6LQR[ROR�6LNHOHOD�$VDQWH
0/$0%2 -XOLD�=DQGLOH
01&8%( 6SKXPHOHOH�1RPYHOR�3UHFLRXV
01*$'Ζ 1RPSLOR�1RPFHER
01*$'Ζ 6NKDQ\LVR
06(/(.8 /XQJLOH�7KREHND�4XHHQ
07+(0%8 ;ROLVZD�3LQN\
07+Ζ<$1( 6LSKHVLKOH�3DOHVD
072/2 7KHPEHND�1RNXERQJD
09(/$6( 1RNZDQGD�1RPEX\LVHOR�6ZHHWQHVV
0=Ζ=Ζ 1RQWHWKHOHOR�3HDUO
1'/(/$ 7KDELVLOH�+DSSLQHVV


�'HDQȇV�0HULW�$ZDUG�IRU�$FDGHPLF�([FHOOHQFH



ƗŗŝƘ

0$-2/$ 3KXPXOLOH�3URPLVH
0$-2/$ =DPLOH
0$/Ζ6+( )LNLOH�$QJHO
0$1$1$ 0LQHQKOH
0$1<21Ζ 1RQNDQ\LVR
0$5Ζ087+8 *DQHVDQ
0%8<Ζ6( 1NRVLQJLSKLOH
0'/8/Ζ 6LQHWKHPED�6
0HOH
0)(.$ 6SKLZH
0)(.$ 7KREHNLOH���0LOOLFHQW
0.+Ζ=( %RQJLZH�&KDULW\
0.+Ζ=( %RQJLZH�0DWULQD
0.+Ζ=( %XVLVLZH�3ULVFLOOD
0.+Ζ=( 1RPDWKHPED
0/276+:$ 0]DPR
01&:$%( /XQJLVLOH�3UHWW\
014$1'Ζ $SKHOHOH
01<$1'8 7KXODVL]ZH�6HOE\
02.2(1$ 1R]LSKR�/HUDWR
02<(1Ζ =HQDQL
0381*26( 0HOXVL�$OOLVWHU
06Ζ%Ζ 3KLOLVZH�-XGLWK &80�/$8'(
06Ζ0$1*$ 6DQGLVLOH�/OR\G
07(7:$ $PDQGD
07+(0%8 1RVLSKR�3UHFLRXV
07+(0%8 1WRPEHQKOH
07+(7+:$ &DURO�/LQGLZH &80�/$8'(
07+(7+:$ 6LSKHOHOH�7KXWKXNDQL
076+$<(/2 ;ROD
0<(1Ζ 3KXPODQL
1'Ζ<$=$ 6LPSKLZH
1*&2%2 6QHJXJX�1WRNR]R
1*2%(6( 0RQGH�1GXPLVR
1-81*:Ζ1Ζ 6LQD]R
176+$/Ζ176+$/Ζ�1RVLSKR
176+$1*$6( %RQJXPXVD�0OXQJLVL�0D[ZHOO
176+$1*$6( 1RQGXPLVR�=LQKOH
176+$1*$6( 6DNKLOH�+ORQLSKDQL
1;(/( &HOHVWH�6PDQJHOH�6DPNHOLVLZH
1<$:8=$ $PDQGD�6DPNHOLVLZH
1=$0$ &HGULFN�0QXPVHQL
1=(.2 ΖQQRFHQW�9XNDQL
1=2<Ζ<$ ;RODQL�%HQHGLFW
5$'(%( 8NKRQD�:DQGLOH
5$0$87$5 $GLO
6$:8/$ 6LVLSKR
6(3$/( &KRHQH�(GZLQDK
6+$%$/$/$ ;ROLVZD�)DQHOLVLERQJH
6+$%$1( 0PHOL�1LFKRODV
6+(/(0%( 1KODNDQLSKR
6+(=Ζ 6LERQHOR
6Ζ%Ζ6Ζ =DPDKODVH�1ROZD]L
6Ζ+/(=$1$ =L]LSKR�6KDURQ
6Ζ1<$1Ζ *OHQGHOHQH�&ODULVVD &80�/$8'(
6Ζ7+2/( 0WKXQ]L�6KDGRZ

622.22 1DVKPLUD &80�/$8'(�
626Ζ%2 3LQN\�1RPSXPHOHOR
7(.(7( 1RQGXPLVR�-XGLWK
;Ζ0%$ 0LFKDHO�3KXPXODQL
<(.$1Ζ 6L\DEXOHOD�(O�6KDORP �&80�/$8'(

'/$0Ζ1Ζ 7KHPEHOLKOH�)RUWXQDWH�=HVLKOH
*80('( 7KHPEHND
Ζ6+:$5.80$5 �<XNWD
.+$1<Ζ/( 6LQRWKLOH�/HUDWR
.+80$/2 .KD\HOLKOH�0WKRNR]LVL
/87+8/Ζ 6L\DERQJD�6L\DQGD
0$-2/$ /X\DQGD�3RUWLD
0$=Ζ%8.2 6LWKHPELOH�6QHJXJX
0%(/( 6HVHWKX
06Ζ0$1* $QHOH
0620Ζ )DQX]LOH�$UPVWURQJ
07+(7+:$ 1RNXOXOHNR�3UHWW\
07+(7+:$ 7KREHND�$\DQGD
09(09( 1HOLVLZH�3HJJ\
1$Ζ'8 .HUUL�/HLJK
1'(%(/( 6LQHWKHPED�0HOOLVD
1':$1( 6LKOH
1*&2%2 $\DQGD
1*&2%2 7KDQGHNLOH�3UHFLRXV
1.Ζ%Ζ /HOHWKX�1LSLZH
1.2 2QDOHQQD
12.:( 0EXOHOR�2ZHQ
3$5.Ζ(6 1RQMDEXOR�3HQQHORSH
3(33Ζ1* 8QDWKL
3+(:$ 1WREHNR
6+$1*( 0WKRNR]LVL�1NXOXOHNR
6+(/(0%( $VDQGD�=HQDQL
6Ζ.+$.+$1( 6TLQLVHNR�6LEXVLVLZH
6Ζ0(/$1( 7KDEDQL
6Ζ7+2/( %DQGLOH�$QHOH
68%%$1 -RHO
7+86Ζ 6LSKLOH�6LPWKHPELOH
9Ζ/$.$=Ζ 6LQHOLVZD�ΖQQRFHQW
=8/8 &HORNXKOH

$GYDQFHG�'LSORPD�LQ�
0$1$*(0(17�6&Ζ(1&(6�
�6SHFLDOLVLQJ�LQ�2SHUDWLRQV�0DQDJHPHQW�
%Ζ<(/$ 6OLQGLOH�7KHPELOH &80�/$8'(
%/26( 3KLQGLOH�6LQHWKHPED�3URXG
%87+(/(=Ζ 1MDEXOR�*LIW
%87+(/(=Ζ 1RNXOXQJD�3ULVFLOOD &80�/$8'(
%87+(/(=Ζ 1RPIXQGR�&\QWKLD
%87+(/(=Ζ =RQNH�$XGUH\
&(/( %RQJDQL�*RUGRQ
'/$0Ζ1Ζ 1REXKOH�)DYRXUDWH
'/$0Ζ1Ζ 7KHPEHODNKH�5DSKDHO
*$6$ 0[ROLVL
*Ζ1$ 7KRELOH�1RNZDQGD�7DOHQW &80�/$8'(
*80('( 6LSKR
*:(7<$1$ 1RPKOH�
+/21*:$ 6LKOH�0DQIXFXLW
+/21*:$1( 0LQHQKOH�7KHPEHND &80�/$8'(
.+2=$ =LSKH]LQKOH�=DQGLOH
.+80$/2 %XVLVDQL�&\ULO &80�/$8'(
.+8=:$<2 0ERQJHOHQL�1HOVRQ
/$1*$ 1ROZD]L�1RPYHOR
/(527+2/Ζ $]ROD�.XKOH


�'HDQȇV�0HULW�$ZDUG�IRU�$FDGHPLF�([FHOOHQFH



ƗŗŞƘ

0$1$1$ 0DNKRVD]DQH�)HOLFLD
0$98.$ %D\DQGD�0RQDOLVD
0-:$5$ 3KLQGLOH�=DQGLOH
0<$.$ /DQJHOLKOH
1':$1':( 7KDNDVLOH
1(1( 1RNXOXQJD
1(1( 1TRELOH�9LUJLQLD
1.$/Ζ76+$1$ 1HOLVLZH
12.+2.+2%$�� %XVLVZD�1RPDSKHOR
16Ζ%$1'( 1R]LSKR
178/Ζ 1RNZDQGD

$GYDQFHG�'LSORPD�LQ�
38%/Ζ&�$'0Ζ1Ζ675$7Ζ21�
�6SHFLDOLVLQJ�LQ�'LVDVWHU�DQG�5LVN�0DQDJHPHQW�
'/$0Ζ1Ζ 6LERQDNDOLVR�%ULDQ
'/$0Ζ1Ζ 6LIXQGR�3HUFLYDO
*8/$ .ZDQGLOH�1RPXVD
+$'(%( 1R[ROR�0IXQGR
+/$76+:$<2 /XQJHOR�4LQLVR
.+$1<Ζ/( 6LQGL
0$'21'$ 1HOLVZD�3RUWLD
0$/81*$ 6LPSKLZH�1MDEXOR
0%$/Ζ 9X\LVZD
02/()( 6LEXVLVR
0381*26( 1DPKOD
0=Ζ=Ζ $\DPGD�0X]RPXKOH
1;$6$1$ 1RGXPR
1;(/( 1RQMDEXOR�1RQGXPLVR
1;80$/2 &HELOH�1RNXQFHGD
1=8=$ =DPD�6HOXOHNR
6(+/$%2 6
3KXPHOHOH�:RQGHUER\
6+$%$/$/$ $\DQGD
6Ζ%Ζ6Ζ 6LOLQGLOH�1RPIXQGR
6Ζ1*+ -HVKHQDK
;Ζ0%$ 1RVLSKR
=8/8 1GDEHQKOH�0OXODPLVL

$GYDQFHG�'LSORPD�LQ�
38%/Ζ&�$'0Ζ1Ζ675$7Ζ21�
�6SHFLDOLVLQJ�LQ�/RFDO�*RYHUQPHQW�0DQDJHPHQW�
%Ζ<(/$ 1ROXWKDQGR�6DPNHOR�7KDQGLVZD
.+$1<Ζ/( 0LVRNXKOH
/$1*$ 6LQHQKODQKOD
0%Ζ/Ζ 1RPDWKHPED�0DQGLVD
0&+818 1WRNR]R�$PDQGD
0'/2=Ζ1Ζ =L]LSKR
1'/298 1RWKLOH
1.26Ζ =DQHOH�3UHWW\
1<(:( 6KLHOD
1=8=$ $\DQGD�;ROLVZD
6Ζ%Ζ<$ .ZDQGRNXKOH�6LSKHVLKOH�1NRVLQJLSKLOH
6Ζ%Ζ<$ 7UXGG\�6HOY\
76+(=Ζ 6SKXPHOHOH

$GYDQFHG�'LSORPD�LQ�
38%/Ζ&�$'0Ζ1Ζ675$7Ζ21�
�6SHFLDOLVLQJ�LQ�3XEOLF�0DQDJHPHQW�
&(/( 1RPIXQGR�&KDULW\
&(/( 1WRNR]R�(YLGHQFH

<(1Ζ 6LEXVLVR�1MDEXOR
=:$1( 6LERQHOR�7KHPEDX\H�7UHDVXUH
=:$1( 6LPSKLZH�3HQHORSH

$GYDQFHG�'LSORPD�LQ�
0$1$*(0(17�6&Ζ(1&(6�
�6SHFLDOLVLQJ�LQ�4XDOLW\�
&(/( 3KLQGLOH�3RUWLD

&+(77< $PDQWKD &80�/$8'(�
'+$5$05$- 5DYHHQD &80�/$8'(
'80$ 6LQD]R�0DXGXODWH
'<$17<Ζ 1RPYHOLVR
*(%$6+( 3DWLHQFH�6LOLQGLOH
*80%Ζ 3UHFLRXV�%RQJHNLOH
*81'Ζ'=$ &KHRJDSH
.+$1<Ζ/( 1WHWKHOHOR�&URPZHOO
.8$/Ζ 1WKXVHQJ
0$'21'2 1NXOXOHNR
0$*$'/$ $QGLVZD
0$*252 7VKLOLOR�/HRQDUG
0$+$%((5 -LWDQ
0$.8$ 7KDEDQJ�-RKDQQHV
0%+(/( 3DPHOD�6ERQJLOH
0&+818 &KDULW\�1RPSLOR
0*2=Ζ 1WRPELIXWKL
0.+Ζ=( 1R[ROR &80�/$8'(
01&8%( =DPD
022'/(< -DPLH�/HH &80�/$8'(
025$7$ 0SKR�6DORPH
03(32 <ROLVD�3KXPH]D
03(76+(1Ζ 6LSKRND]L
04:$ %RQRNXKOH�1RVLSKR
07+(0%8 1RPWKDQGR�&XWH &80�/$8'(
0816$0< -RHOHHQ &80�/$8'(
0=$=(/$ .KRORVD
1'Ζ0$1'( 0]X]LOH�/XQJLVDQL
1*8%$1( 1RWKDQGR
1.87+$ 7KDQGHND�)DLWK
1;80$/2 0DULD�3XOHQJ
1<86:$ 6LQHJXJX�6HQDPLOH
3$7+(5 1LVKOHQ
3Ζ//$< 7DPV\Q
6+$%$/$/$ *LIW�/LKOH
6Ζ%Ζ6Ζ 1RNXOXQJD�3HQHORSH
6Ζ7+(%( 1RPIXQGR�3UDLVHJRG
6Ζ7+2/( 9X\LVLOH�3UXGHQFH &80�/$8'(
6276+$1*$1(�� (]LOH�'RUHHQ
7(0%( 0ERQJHQL
981'/$ 1RVLSKR�6LPSKLZH
;8/8 -DEXODQL�.QRZOHGJH

$GYDQFHG�'LSORPD�LQ�
0$1$*(0(17�6&Ζ(1&(6�
�6SHFLDOLVLQJ�LQ�5HWDLOLQJ�
*86+$ 9X\R
+/23+( %DYHOLOH�*XJX
.+8=:$<2 7KHPELQNRVL�&KULVWRSKHU
0$'/$/$ 6OXOHNR�7KDELVR


�'HDQȇV�0HULW�$ZDUG�IRU�$FDGHPLF�([FHOOHQFH



ƗŗşƘ

06(/(.8 ;ROLVLOH�3XULW\
07+(0%8 (YLGHQFH�9DOHQWLD�)XQGLVLKH
07+(0%8 1RNXOXQJD
07+(7+:$ (VWDK�6LPSKLZH
07+(7+:$ 0PHOL�4LQLVR
076+$/Ζ 7KXOLVLOH�3DWULFLD
0=2=2<$1$ 6LEXVLVR�%ULDQ
1'/(/$ 0LQHQKOH�0GXGX]L
1'/298 -DEXOD�3DWULFN
1'/298 /XQJD�ΖQQRFHQW
1'/298 1RVLSKR�%RQLVLZH
1'/298 ;ROLOH�1RNXNKDQ\D
1(1( =LQKOH
1*&2%2 1RNZDQGD�/XQJLOH
1*&2%2 6LWKDELOH
1*8%$1( 0EXVRK�6\DERQJD
1*8%$1( 0]RPXKOH
1*8%$1( 3UHFLRXV�;ROLOH
1.$17Ζ1Ζ /LQGLZH�5HJLQD
1720%(/$ 1RQKODQKOD�3DWULFLD
176(/( 6DEHOR
176+Ζ=$ =LQKOH�:HQG\
178/Ζ 3HDUO�1RPSXPHOHOR
1;80$/2 1RNXJFLQD�$QGULHWWD
1<$:26( 1WRPEHQKOH�3UHFLRXV
1=Ζ0$1'( 1RQWXWKXNR�0DUJDUHW
5$'(%( 0WKHWKR�1LFKRODV
6+$%$1*8 1RQNXOXOHNR�0EDOL
6+(=Ζ 6LEXVLVR�3HQQXHO
6+(=Ζ :HQG\�1RQWKHOHOR
6Ζ7+2/( 3LQN\
6/27Ζ 1RPIXQGR
62;$ %HDXW\�=L]LSKR
7(1=$ 1RQKODQKOD
7+$%(7+( 9XVLPX]L�0LFKDHO
;8/8 6OLQGRNXKOH�1RPSXPHOHOR
=21'Ζ 1RQND]LPXOR�&KHULW\
=80$ 1RQNXOXOHNR�$QQD�0DULD
=80$ 1RQWRNR]R�3UHWW\
=81*8 $QGLOH�$OIUHG
=81*8 6LSKHVLKOH�3UHFLRXV

$GYDQFHG�'LSORPD�LQ�
38%/Ζ&�$'0Ζ1Ζ675$7Ζ21�
�6SHFLDOLVLQJ�LQ�6XSSO\�&KDLQ�0DQDJHPHQW�
%87+(/(=Ζ 1RNZDQGD�6OLQGRNXKOH
%87+(/(=Ζ 1WRNR]R�%OHVVHG
&(/( *XJX�4XHHQHWK�1RPYHOR
&(/( 6LWKHPELOH
'/$0Ζ1Ζ $QHOH�3UHFLRXV
*80('( 0SHQGXOR�0QTREL
-$/Ζ =DPD
0$%(.(%(.( /\GLD
0$3+808/2 0DQGLVD�0LWFKHOO
0%$0%2 0VDZHQNRVL
0%$0%2 6L\DERQJD�1LFKROXV
0.8=$1*:( 2NXKOH
027/281* (OL]DEHWK�1WKDELVHQJ
076+$/Ζ 6L]ZH�6DQHOLVR

&(/( 6LQHQKODQKOD�1RNXSKLOD
&+$0$1( -DFTXHOLQH�%RQJHNLOH
'Ζ$+2 0WKRNR]LVL�0LFKDHO
'Ζ0%$ 1R[ROR�1RWKDQGR
'/$0Ζ1Ζ 6HEHQ]LOH�1RPIXQGR
'80$ 1RPIXQGR�6LOLQGLOH
*80('( 0LJKW\�1ZDELVD
*80('( 1RNXSKLZD
+/$76+:$<2 1GXGX]R�6LSKHVLKOH
+/23+( 6LKOH�6LQGLVZD�3XULW\
.(03 5LFDUGR�$OHQWLQR
.+$1<$6( 6LJQRULD�1RNXOXQJ
.+2:$ 6HEHQ]LOH
.+2=$ 1WRNR]R�3RUWLD
.+80$/2 3KLQGLOH
.+80$/2 6DPNHOH�&KULVWLDQ�6ȴVR
.8%+(.$ 1R]LSKR
.8%+(.$ =LQKOH�7KDQGHNLOH
.8)$ $ZRQNH
/$:5(1&( /XFKHQ�-RKQ�0DUN
/87+8/Ζ (PPDQXHO�6ERQJLVHQL
0$'/$/$ 7KDELVLOH�/LQGLZH
0$*876+:$ 7KHPED�0LFKDHO
0$-Ζ/$ (VLKOH
0$.+$7+Ζ1Ζ 0EDOL�7HUHVVD
0$.+$7Ζ1Ζ 6XUSULVH�%RQJHNLOH�+ORQLSKLOH
0$/$0%$ &KDUPDLQH�9HUQD
0$/(98 3HUFHYHUDQFH�1RNX]ROD
0$4242 /XVDQGD�/XFLD
0$6+Ζ1Ζ1Ζ .ZD]L
0$6+Ζ<$ 1R]L]ZH�-DQH
0$7+( 0SXPHOHOR�/LQGRNXKOH
0$=Ζ%8.2 =DQGLOH�6DQHOH
0%$1-:$ 6WKHPELOH
0%$1-:$ =DPD�1JXQL
0%21*:$ 0WKDQGHQL�&HGULF
0&+818 1RQMDEXOR�3UHVHQWLD
0'$.$1( 1MDEXOR
0'/$/26( .KXOHNDQL�6\GQH\

0'/(76+( ;ROLOH�(XJLQDK &80�/$8'(�
0'81*( 1RQGXPLVR�+ODQ]HNLOH
0'81-$1$ 1RPIXQGR�=L\DQGD
0(0(/$ 0DQGLVD�5XFKHOO
0+/21*2 1HOLVZD�=DQHOH
0+/21*2 1RPSXPHOHOR�3DWLHQFH
0+/23+( 1RQ]X]R�*UHFLRXV
0+/23+( 1TRELOH�/\QHW
0+/23+( 6EDKOH�3XPOD
0.+$6Ζ%( 3UHFLRXV�%RQNH
0.+Ζ=( 0SLOHQKOH�(OGULGJH
0.Ζ=( %XVLVLZH
0/$%$ 1WRNR]R�7KREHND
0/$0%2 6QHQKODQKOD�*HWUXGH
01&:$%( 1RQKODQKOD�&RQȴGHQFH
01&:$%( 6LERQRNXKOH�3HQHORSH
01*$'Ζ 6LNKDQ\LVR�6LKOH
01*81Ζ /DPOLOH�3URYLGHQFH
02.2(1$ 1LFROH�6LSKLZH�)H]LOH
03$1=$ $NKRQD�%ULJKWQHVV
06$1( 1RQKODNDQLSKR�3KLQGLOH


�'HDQȇV�0HULW�$ZDUG�IRU�$FDGHPLF�([FHOOHQFH



ƗŘŖƘ

'HJUHH�RI�%DFKHORU�RI�7HFKQRORJ\�LQ�
38%/Ζ&�0$1$*(0(17
%+(1*8 1KODNDQLSKR
0&+818 1ROXWKDQGR�/XQJLVLOH
=Ζ'( $NKRQD�=HWKHPEH

'HJUHH�RI�%DFKHORU�RI�7HFKQRORJ\�LQ�
38%/Ζ&�5(/$7Ζ216�0$1$*(0(17
1*:Ζ5$ 0DUJDUHW
6+(/(0%( 3KXPHOHOH

'HJUHH�RI�%DFKHORU�RI�7HFKQRORJ\�LQ�
48$/Ζ7<
%$'5Ζ 3UDKHHO
&+(77< -RQDWKDQ�/HH
+$'(%( 1RNXNKDQ\D�1RQND]LPXOR
0$=Ζ%8.2 0DQLQJL�1RPFHER
0%$1-:$ %XOHODQL�/LQLDQ
0%$7+$ ;ROLVLOH�%ULJKWQHVV
0(0(/$ 5LFKPDQ�0\HNHQL
01Ζ.$7+Ζ 1RPSXPHOHOR�/XFLD
02216$0< /DYHQ
1;80$/2 0HORGLRXV�1RPEXVR�6LQGLVLZH
5$'(%( 6LSKDPDQGOD�-DQXDU\�9LFWRU
5$/$ 1RQRSD
6Ζ7+2/( 6LPSKLZH

'HJUHH�RI�%DFKHORU�RI�7HFKQRORJ\�LQ�
5(7$Ζ/�%86Ζ1(66�0$1$*(0(17
178/Ζ 1RFHER�=DNDKOH

'LSORPD�LQ�
0$1$*(0(17�6&Ζ(1&(6�
�%86Ζ1(66�$'0Ζ1Ζ675$7Ζ21�
%$/.Ζ6625 6KLYHN
%$1*$1Ζ 0DQ\DQR
%+(1*8 6LWKDELOH�$PDQGD
%+20(/$ 6LQHWKHPED
%Ζ<(/$ 6HNZDQHOH�0SXPHOHOR
%87+(/(=Ζ 6LOLEHOH�6L]DQL
%87+(/(=Ζ 0RQGOL
%87+(/(=Ζ 7KREHND�(JQDK
&(%(.+8/8 0DEXVL
&(/( %XKOHEHWKX�6LQHJXJX
&(/( -DEXODQL�ΖQQRFHQW
&(/( 0QTREL�3UDLVHZRUWK
&(/( 3KLODQL�6KDXQ
&+$0$1( %RQJLQNRVL
&+(77< 5DHVKOLQ�*RSDO
&+Ζ/Ζ=$ 1RPIXQGR
&+Ζ9$/( $QQD
&+Ζ<$ 1WRPEH]LQKOH�3HQHORSH
&+21&2 1ROXWKDQGR
&+21&2 1ROXWKDQGR�/RQGHND
&Ζ%$1( 6LSKXPHOHOH
'$/Ζ1*2=Ζ 6LQHWKHPED
'(:/$/ &DPHURQ &80�/$8'(
'Ζ<$ 1RVLSKR

0:(/Ζ 3KDNDPDQL�6WHYHQ
0=2%( .ZDQGD�(UDVPXV
1&(1-$1( %DEDOZD
1*&2%2 %XKOH�0DQGLVD
1*8%$1( 3KHOH�1NRVLQJLSKLOH�3URPLVH
1+/(.2 <DQGLVD�6
3KHOHOH
1720%(/$ /ZD]L�+ODNDQLSKDQL
176+$%$ 1MDEXOR
=81*8 6QTRELOH�1RPEXOHOR

$GYDQFHG�'LSORPD�LQ�
7285Ζ60

Ζ6Ζ0$ -DVRQ�$QGLOH�&KLPD &80�/$8'(�
.+2=$ 6DQHOLVLZH�1REXKOH�6HQDPLOH
0$'/$/$ )H]HND�1RQND]LPXOR
0$3+$6Ζ 1RQHND
06(/(.8 1RPIXQGR�6ERQJDNRQNH
1(1( %RQJHNLOH�3KLOLVLZH
1*&2%2 /LQGDQL�6L\DQGD
1.$%Ζ1'( 6EDKOH�6WKDQGLZH
3+$.$7+Ζ 6DQHOH�6LTLQLVHNR
6+$1*( 4LQLVR�ΖQQRFHQW
76+$%$/$/$ &DUROLQH�'LQHR

'HJUHH�RI�%DFKHORU�RI�7HFKQRORJ\�LQ�
%86Ζ1(66�$'0Ζ1Ζ675$7Ζ21
+/(1*:$ /XODPD�%ULDQ
.+$1<Ζ/( 0X]L�&ROOHHQ
.81(1( 0DQGLVD�1RPFHER
01*20(=8/8 0QGHQL�'DOLQGDED
1'=Ζ0$1'( 1ZDELVD
1*&$08 7KHPERNXKOH�:LVGRP
6+$%$1*8 1MDEXOR�0DGRGD
=8/8 1RPFHER�6LSKHOHOLVLZH�6LPDQJHOH

'HJUHH�RI�%DFKHORU�RI�7HFKQRORJ\�LQ�
+263Ζ7$/Ζ7<�0$1$*(0(17
1=$0$ 1RPSLOR

'HJUHH�RI�%DFKHORU�RI�7HFKQRORJ\�LQ�
+80$1�5(6285&(6�0$1$*(0(17
*Ζ'Ζ0Ζ6$1$ 1WRPEL]DPDGODGOD�&LQG\�1ROXVLED
-$/Ζ .KDQ\LVLOH�3KRQJZDQD
0+/21*2 1ROZD]L�$PDQGD�7UXWK
0.+:$1$=Ζ )DQHOH�6L\DERQJD
1*&(=$ 1RQWODKOD
=8/8 1RPIXQGR�0LUDQGD

'HJUHH�RI�%DFKHORU�RI�7HFKQRORJ\�LQ�
0$1$*(0(17
5Ζ&+$5'6 5R[DQQH�9LROD

'HJUHH�RI�%DFKHORU�RI�7HFKQRORJ\�LQ�
0$5.(7Ζ1*
0'81<(/:$ <DQGLVD

'HJUHH�RI�%DFKHORU�RI�7HFKQRORJ\�LQ�
23(5$7Ζ216�0$1$*(0(17
0.+Ζ=( 1KODNDQLSKR


�'HDQȇV�0HULW�$ZDUG�IRU�$FDGHPLF�([FHOOHQFH



ƗŘŗƘ

0$.(/(1Ζ $VLWKDQGLOH
0$.+$7+Ζ1Ζ /XQJLVDQL
0$.+$7+Ζ1Ζ 3KXPHOHOH�&\QWKLD
0$.+$<( 3KLODQL
0$/Ζ1*$ :DQGLOH�1KODNDQLSKR
0$/81*$ 1WRNR]R�/DQJHOLKOH
0$14(/( +RSHZHOO�6LSKHVLKOH
0$14(/( 1R[ROR�=DQGLOH
0$1<$1*$ 1NRVLSKLOH�1NRVLQDWKL�0DOXVL
0$1<$7+Ζ $QGLOH�/XQJLOH
0$3+(/$ 3DEDOOR
0$3+(76+$1$ 1ROZD]L
0$3+808/2 6DQGLVZD�6DQG\
0$6$%Ζ=$ 0HVXOL
0$6$1*2 0RQJH]L�6DEHOR
0$6+$%$ 0DOXVRPXKOH�0WKRNR]LVL�&KULVWRSKHU
0$6+$/$ &KDQWDO�.DEDQJH
0$7+( 0XVDZHQNRVL�3HDFH�&HOHPELOR
0$7<2%(1Ζ 9X\RND]L�3UHFLRXV
0$=(.$ /XQJHOR
0%$0%2 1R]LSKR�'LDQD
0%$0%2 7KREHND�3UHWW\
0%$0%2 1NDQ\LVR
0%$1-:$ :HQG\
0%$7+$ $QGLVZD
0%$7+$ 6LQGLVZD
0%(16( /LQGHOZD�6LQHJXJX
0%(:$1$ /XQJLOH
0%Ζ.2 1RNZDQGD�1FHER
0%87+8 1RWKDQGR
0%8<$=Ζ 0QFHGLVL�)UHHGRP
0%8<$=Ζ 3HOO�6LQHWKHPED
0&+818 'XGX�1RQKODQKOD
0&+818 3KLODVDQGH�-DEXODQL
0'$%( 7KDELVR�7UDYLV
0'$6+Ζ %RQJXPXVD
0'+/8/Ζ 1HOLVLZH�6LQHWKHPED
0'+/8/Ζ 6DQHOLVLZH�$QHOH
0'/$'/$ 7KHPELQNRVL�&ROOHQ
0'/$'/$ /LQDK�1HOLVLZH
0'/$/26( 1WRNR]R�1TRELOH
0'/(76+( 1FDPLVLOH�;ROLOH
0'/(76+( 1ROXWKDQGR�6FHELVLOH
0(0(/$ 0GXPLVL
0)(.$ 1HOLVLZH�$JQHV
0)83+Ζ 6LQHWKHPED
0*(1*( 7KHPEHOLKOH�1ROZD]L
0+/$098 1RNXWKXOD�=DPD
0+/21*2 /DQJHOLKOH�3ULQFHVV
0+/21*2 1WRPEL]RGZD�$QHOH
0+/21*2 6LSKHVLKOH�0EXVL
0+/21*2 7KDOHQWH�1RQ]X]R
0-:$5$ 6LSKHOHOH�6LERQLVR
0.+Ζ=( 7KREHND
0.+Ζ=( 6LERQJLOH�1RPXVD
0.+Ζ=( =LSKR]RQNH
0.+81*(.:$1$��1HOO\
0.+:$1$=Ζ 1TREL]LWKD]LND\LVH�7KHPEDQL
0.2.(/:$ ΖYLZH
0.:$1$=Ζ� %ULGJHW�1RPWKDQGD]R

'/$'/$ 7KHPEHODQL�6ERQHOR
'/$0Ζ1Ζ .KDQ\LVLOH�%ULJKWQHVV
'/$0Ζ1Ζ 1WRPEL]RGZD�3HQHORSH
'/$0Ζ1Ζ 6DPDQWKD�'HVDSKLQD
'/$0Ζ1Ζ 6HEHQHOH�1HOO\
'/$0Ζ1Ζ =DPD�9DOHQWLD
'/$<Ζ6$ 0DQGLVD
'/202 $PDQGD�7KHPEHND
'/202 %XKODORVH�6L\DQGD
'8%$=$1$ 8UVXOD�%DKOHERQNH�0LQHQKOH
'8%( 1HOLVLZH
)$.8'( %D]X]LOH
*$=8 1RPEX\LVHOR
*(%$6+( 1DQGLSKD�=LQKOH
*80%Ζ 'HOLVLOH�1RPXVD
*80('( $QGLVZD�3HWXQLD�
*80('( $\DQGD�0DOLERQJZH
*80('( /XQJLOH
*80('( 2ZHWKX�1RQWRNR]R
*80('( 6SKHSKHOR
*80('( $QGLVZD�3HWXQLD
*80('( 1MDEXOR�1NXOXOHNR
+(6/23 9HURQLFD�&KULVWLQH
+/$76+:$<2 3KXPX]LOH�3UHFLRXV
+/$7<:$<2 1RQMDEXOR�1RPDVZD]L
+/21*:$ 1MDEXOR
+/23+( 2QDWKL�1TRELOH
+21$ /RQGHND
-$/Ζ 1GXGX]R�/LQGRNXKOH
.+8/8 6IXQGR�&HOXNXWKXOD
.+8/8 =DQGLOH�3HQHORSH
.+80$/2 /LPDNHWVL�1DOHGL
.+80$/2 0WKRELVL�0NKXOXOL
.+80$/2 1RNXERQJD�6QH
.+80$/2 6L\DERQJD�6LSKDPDQGOD
.+80$/2 $NKRQD�1RWKHPED
.+80$/2 $QGLVZD�6DQHOLVLZH
.+80$/2 1RQGXPLVR�3UHFLRXV
.+8=:$<2 3KXP]LOH�'DQQLHOH
.+8=:$<2 =DQGLOH
.8%(.$ 6LOLQGLOH�6DQHOLVLZH
.80$/2 .KDQ\LVDQL�3HUF\
.80$/2 7KDELOH
.81(1( 1RQWHWKHOHOR�1RQGXPLVR

/$Ζ1* 5HRQ�%U\FH &80�/$8'(�
/$1*$ 6DQGLOH�7KXEHOLKOH
/$1*$ 6LKOH�1KODNDQLSKR�(XJHQH
/87+8/Ζ 1NRVLQDWKL
0$%$62 6HQDPLOH�6DPXNHOLVLZH�6LNKXOXOLZH
0$%$62 0EDOHQKOH�.ZHQ]RNXKOH
0$%Ζ=(/$ 1KODOZHQKOH�2OZHWKX
0$'( 6ERQJXPXVD�6RQZDELOH�.KXOHND
0$'/$/$ 1RQMDEXOR�/XFLD
0$*8%$1( 6
3KHVLKOH�0VL]L
0$*:$=$ 1RQGXPLVR�-HQQHW
0$*:$=$ 6LPSKLZH�0SKLZD
0$+/(.(/(/( 6LQD]R
0$+/Ζ1=$ 6DQHOH
0$Ζ675< 6KDGDH &80�/$8'(
0$-2/$ 6ȴVR�3HWHU

�'HDQȇV�0HULW�$ZDUG�IRU�$FDGHPLF�([FHOOHQFH



ƗŘŘƘ

1+/(1*(7+:$����;RODQL�&KULVWRSKHU
1.$/$ 1RPIXQGR�0DVDQGH
1.$/$ 6LEDKOH�0LQHQKOH
1.26Ζ 1GXPLVR�0SLOR�'RQRYDQ
12*(0$1( 7KDQGLOH
120*:$178 7KHPEHND
16(/( %XVLVLZH�6LQHWKHPED
17Ζ0%$1( 6LEHNH]HOR
1720%(/$ $QDWKL�/XQJLOH
1720%(/$ $VDQGD
178/Ζ %RQJDQL
178/Ζ %RQJHND�1RQMDEXOR
1;(/( 0DQGLVD�3HDUO
1;80$/2 6
3KHOHOH�6DQHOH
1;80$/2 %XVLVLZH�6LQHQKODQKOD
1;80$/2 1KODQKOD
1;80$/2 1WXWKXNR�.LQJ�'RP
1<$0(1Ζ 6HWKX
1<$1Ζ6$ 1RNXNKDQ\D
1=$0$ 1WHWKHOHOR�+DQGVRPH
1=Ζ0$1'( 1RNX]ROD
3+81*8/$ 1RPSLOR
3Ζ//$< .HQHUHLV�3DLJH &80�/$8'(
326:$ 6LQHQNXOXOHNR�/X\DQGD
5$/Ζ-$1$ %XQWXND]L
6$%(/$ 0DQGODND\LVH�-RKDQQHV
6+$%$1*8 :DQGLOH�0DQGLVD
6+$0$6( =ROHND
6+$1'8 /XWKDQGR
6+(/(0%( 3KLQGLOH
6+(=Ζ 6LSKHVLKOH
6+Ζ%$6( 7KDELOH�3UD\HU
6+2=Ζ 6QHWKHPED
6Ζ%Ζ<$ 6SKLZRVDNKH
6Ζ%Ζ<$ /RQGLZH�6
1HKODKOD
6Ζ.+$.+$1( 7KDOHQWH�1RNZDQGD
6Ζ1*+ .\OH
6Ζ7+2/( 3KXPOLOH
67(51%(5* 7L΍DQ\ &80�/$8'(
7(.$1$ <RQHOD�6L\DPWKDQGD
7(0%( 0EDOHQKOH�0SHQGXOR
7+$%(7+( /LQGLZH�6HQ]HQL
7+86Ζ 7KRNR]D
7+86Ζ1Ζ 6QLNLZH�-HVVLFD
7+:$/$ 7KXWKXNDQL�1WXWKXNR
7Ζ%$ 7DOHQWD�$QWRQHWH
7/$'Ζ 7KDWR
787$ /ROLWD�8\D
9(=Ζ 1RQ]X]R�5HZDUG
9Ζ'Ζ0$ /RQGHND
;$%$ 6LQGLVZD�1RQKODKOD
;8/8 /ZD]LOZHQNRVL�:RQGHUER\
<$&2% 5DXKHHO
<2.:$1$ $WKLQL
=Ζ.$/$/$ 1RNZDQGD�3UXGHQFH
=Ζ48%8 0LQHQKOH
=21'Ζ $NKRQD�6LIXQGR
=21'Ζ 6L\DQGD�6LPHVLKOH�6LERQJDPDQGOD
=8.( 7KDELVR�&KDUOHV
=8/8 /LQGRNXKOH

0/276+:$ /LQGHOZD�.KROHND
01781*:$ 6LSKHOHOH�1RQNRVL
018%( 3KLQGLOH�3DWLHQFH
01<$1'8 )RUWXQDWH�7KDQGHND
01<$1'8 1R]LSKR�7KDQGR�7ULQLW\
02/()(� 7VKHSDQJ�3URPLVH
02/()( 1NDQ\LVR�;RODQL
02/()( 7KHPEHND�3UHFLRXV
03$1=$ 1RP]DPR
032)$1$ :HOOLQJWRQ�7KDQGX[ROR
0381*26( :DQGLOH�9X\R
0620Ζ %UDLQ�0]ZDQGLOH
0620Ζ 2OZDP
07+(0%8 6DEHOR
07+(0%8 9HOHQNRVLQL�6LSKDPDQGOD
07+(0%8 $SKLZH
07+(0%8 6DQGLOH�6DPNHOR
07+(7+:$ 1RQWRNR]R
07+(7+:$ 1WRNR]R�1RQGXPLVR
07+Ζ0.+8/8 1RQGXPLVR
07+Ζ<$1( 1RPFHER
07+20%(1Ζ 1RQWVLNHOHOR�&RQȴGHQFH
072/2 1]X]R
09802 $\DQGD
0:(=(1Ζ 0DVLYX\H
0<(1Ζ 6LERQJDNRQNH
0=2%( )XQDQL�+DSSLQHVV
1$<$*(5 -RGDFKH�6DLQHVDQ
1&2%(1Ζ 1ROXWKDQGR�%ULJKW�6WKHPELOH
1'$%$ 1RPXVD
1'Ζ0$1'( $QGLOH�7KXOLOH
1'/(/$ 6DPNHOR�6NKXOLOH
1'/(/$ 7KHPEHOLKOH
1'/298 %ULOOLDQW�0DOXVL
1'/298 1RPSXPHOHOR�6KDUPDLQ
1'/298 6
.KXPEX]R�:RQGHUER\
1'/298 1RPSLOR
1'/298 6DPXNHOLVLZH�+ORQLSKLZH
1*&2%2 $\DQGD�6LKOH�:LQVWRQ &80�/$8'(
1*&2%2 0QHOLVL�6L\DERQJD
1*&2%2 0QRWKR�7KHPED
1*&2%2 1HOLVLZH
1*&21*2 +OHQJLZH�=RULFD
1*(0$ /LQGRNXKOH�6DQGLOH
1*Ζ'Ζ 3KLOLOH
1*Ζ'Ζ 6NKDQ\LVR
1*2%(6( /ZD]L
1*2%(6( 6LERQJRNXKOH�6LQGLVLZH
1*20$1( 3KLOLOH�$Q[LRXV
1*8%$1( )H]LOH�$SKHOHOH
1*8%$1( 1NRVLNKRQD�9XVXPX]L
1*8%$1( 6WKDELOLVH
1*8%$1( :LQLOH�0EDOL
1*8%$1( %DQGLVLOH
1*8%$1( 1HOLVLZH
1*8%$1( 1RPYHOR
1*81'=( 6RQZDER
1*:(1<$ 1REXKOH�&RQȴGDQFH
1+/(.2 3HF\�/LQGRNXKOH�6
7KHPEHOH
1+/(.2 9X\LVZD�-DTXHOLQH



ƗŘřƘ

1'/298 %XKOH�+HOHQ
1*2%(1Ζ 6XUSULVH�*RRGPDQ
1*8%2 1RQKOH�$PDQGD
1.8.:$1$ :RQJD�+OXPHOR
12':(1*8 2OZHWKX
120&+$1( /ZDQGLOH
17$1=Ζ 6WKHPELOH�1RQGXGX]R
6+$%$/$/$ *DEULHO�1NRVLQJLSKLOH
6+$%$/$/$ 1WDQGR�$XVWLQDVLD
6Ζ7+2/( $QHOH�1WRPELWKXOH
62.2 3ULPXOD�$QJHOD
626Ζ%2 1RPYX\R
=Ζ%Ζ 6LSKRND]L�1RQWREHNR
=21'Ζ 6WKDELOH
=8/8 /RQGLZH
=8/8 6LQDNKR�/LQGRNXKOH
=8/8 7KHPEDOHWKX�1RVLSKR &80�/$8'(

'LSORPD�LQ�
0$1$*(0(17�6&Ζ(1&(6�
�+80$1�5(6285&(6�0$1$*(0(17�
%(%(( .ZDQHOH�6LSKLQGLOH
%+($0$'8 %LDQFD
%+(1*8 7KHPEHND�1RPSXPHOHOR
%+(1*8 +OHQJLZH�$QHOH
%Ζ<$6( 3KLODQL
%Ζ<(/$ 0LQHQKOH�1RWKLOH
%Ζ<(/$ 1JHQ]HQL�+DSSLQHVV
%87+(/(=Ζ )HOLFLD�1RNZD]L
%87+(/(=Ζ 1NRVLQDWKL &80�/$8'(
%87+(/(=Ζ 1RPEXVR
%87+(/(=Ζ 1RPIXQGR�7KDQGLVZD
%87+(/(=Ζ 1RVLSKR
%87+(/(=Ζ 1TRELOH�3UHWW\
&(%(.+8/8 )LVXPXVD�1RPFHER
&(%(.+8/8 1WRNR]R�/XQJHOR
&(/( /RQGHND
&(/( /XQJHOR�1RQNXOXOHNR
&(/( 1KODNDQLSKR
&(/( 6HQ]R�6HOE\
&(/( 0IDQXȴNLOH
&(/( 0LQHQKOH�/XQJHOR
&(/( 1REXKOH
&(/( 6LPRQ�0DQGOHQNRVL
&(/( 7KDQGRNXKOH�7KHPERNZDNKH
&(/( =DQGLOH�3DWULFLD
&+$0$1( 1RP]DPR�5D\YDLO
&+$1'(53$/ &KULVWRSKHU�-RVKXD
&++Ζ3$ $PPDUDK
&+Ζ/Ζ=$ 1RVLSKR
&+Ζ/Ζ=$ 6LPLVR�&\SULDQ
&+21&2 7KDPVDQTD�%ULDQ
&+21&2 1REXKOH�1LFROH
&+21&2 1RPLQL�$QHOH
'$1Ζ6( 6DQGLVLOH�4XHHQ
'/$'/$ 1ROZD]L
'/$'/$ 7KXEDOHWKX
'/$'/$ .KHWKXNXWKXOD
'/$0Ζ1Ζ 0EDOL
'/$0Ζ1Ζ 6DPXNHOLVLZH�$PDQGD

=8/8 1RNZDQGD�1RQWHWKHOHOR
=8/8 7KHPEHOLKOH
=8/8 1RPFHER
=80$ 6SKHSKHOR
=80$ =DPLVLOH
=:$1( 6L]LZH�6XVDQ�

'LSORPD�LQ�
0$1$*(0(17�6&Ζ(1&(6�
�%86Ζ1(66�/$:�
%81=$1$ 6LERQJLOH
&(/( 1KODNDQLSKR
&(/( 1WRNR]R�$NKRQD�6KDURQ
&(/( 1WRPEL]RGZD
&+$0$1( /HWLQMDEXOR�1WXWKXNR�6L\DGXPLVD�-D\VRQ
&+$8.( 6LȴVR�7ODQJHODQL
'$9Ζ' %UHQW

'/$0Ζ1Ζ $QGLOH�/RUHQFLD &80�/$8'(�
'/$0Ζ1Ζ 7KDQGHND
'81*(/2 1KODNDQLSKR &80�/$8'(
*$=8 %RQJHND�1KORQLSKR
*29(1'(5 6LPRQH
*80('( )DQDQD\H�3DWULFN
*:$/$ 6LQRWKLOH�(QQHWK
+/(1*:$ $PDQGD�:LWK�0H
-Ζ.$=Ζ 9X\HOZD
.+$0%8/( 6WKDQGRNXKOH
.+$1<Ζ/( -RKDQQHV�.KD\DOHWKX &80�/$8'(
.+$7+$08=Ζ )XQGLVZD�0LQLHQKOH
.+80$/2 $QHOH�3UHFLRXV
.+80$/2 =DPDQWXQJZD�6LQHWKHPED
.+8=:$<2 'XGX]LOH�7XFLD
.+8=:$<2 0IXQGR�/XPND
/$1*$ =DPD &80�/$8'(
/(.+8/(1Ζ ΖVDEHO�3HJJ\
/Ζ1'$ 6DPNHOR�6LSKHVLKOH
/8%$1<$1$ /XQJHOR
0$&+Ζ 6ZDNKLOH�0QLQL &80�/$8'(
0$-2/$ /LQGHOZD�)DLWK
0$1Ζ3(56+$' .HYHVK &80�/$8'(
0$3+$/$/$ /HDK
0$7Ζ:$1( /XVDQGD
0$981'/$ 0VL]L�:LOOLQJWRQ
0%$7+$ .KHWKRNXKOH�1RVL]R
0%$7+$ /HWKLZH
0&+818 )H]HND�6OLQGLOH
0'$1'$/$=$ 1RPDWKDPVDQTD
0-2%2 6LKOH�6LEDEDOR
0.+(+/( <XOHQGD
0.+Ζ=( 1RNXWKXOD�1WRPEL]HWKX
0.+:$1$=Ζ 1GXGX]R�/LQGDQL
0.+:$1$=Ζ 6QTRELOH�6WKDQGLZH�0EDOL
01'(%(/( %DQHOH�$QWRQLR
01*$'Ζ 1RPWKDQGD]R
01*20(=8/8 0WKRELVL
07+(0%8 %RQJLVLOH�1HOO\
07+(0%8 6LEXVLVR�.KHKOD�0DQGHOD
076+$/Ζ /LQGRNXKOH
076+$/Ζ 6LQTRELOH�0SXPHOHOR
1'/(/$ 6DPNHOR


�'HDQȇV�0HULW�$ZDUG�IRU�$FDGHPLF�([FHOOHQFH



ƗŘŚƘ

.+80$/2 1RQNXOXOHNR�$VDQGD

.+80$/2 1RWKDQGR

.+80$/2 1TRELOH�:HQG\

.+80$/2 1WXWKXNR�0IH]HNR

.+80$/2 3KXPL]LOH�5RZHQD

.+80$/2 =DPD�3HDUO

.+8=:$<2 &HEVLOH

.+8=:$<2 1RPSLOR

.81(1( 7KRNR]DQL�6
7KHPELOH

.81(1( 1RPWKDQGD]R�+DSSLQHVV
/(0%('( :HOFRPH�1NRVLQDWKL
/(172$ 5HIXRH
/Ζ1'$ 1RPSLOR &80�/$8'(
/87+8/Ζ 0EHNH]HOL�:HOFRPH
/87+8/Ζ =ROHND
0$%$62 9XPLOH
0$%(/( 1RPSXPHOHOR�3UHWW\�*LUO
0$%8'$ 6LEDELQL
0$'Ζ 0DQGLVD�/LQGRNXKOH &80�/$8'(
0$'/$/$ 1RPIXQGR
0$'85$Ζ .D\OHQ
0$)8 1WREHNR�7KRNR]LVLOH
0$)8/(.$ 6HEHQ]LOH
0$*8%$1( 6LQGLVZD�1R[ROR
0$*:$=$ 1RPSXPHOHOR�6QHWKHPED
0$+/Ζ.Ζ+/$ 1ROL]ZL
0$-Ζ1*2/2 /LVD�3KXPH]D
0$-2/$ 1RPRQGH�3HQQ\
0$-2/$ =LQKOH�3UHWW\JLUO
0$-2/$ %RQLVLOH�*RRGQHVV
0$-2/$ &HOLPSXPHOHOR�1RNXERQJD
0$-2/$ 1RPDWKDPVDQTD
0$-2/$ 1RPIXQGR
0$.+$1<$ (PPDQXHO
0$.+$7+Ζ1Ζ 1RPSXPHOHOR�9DQHVVD
0$.+$<( 7KREHND
0$.+81*$ 6L\DERQJD
0$.81$0Ζ6+$ 0XGLQGD�.LQJ
0$/Ζ1*$ 7VKHQJLVLOH
0$1<21Ζ %XKOH
0$3+808/2 1NDQ\LVR�1KODNDQLSKR
0$3+808/2 1RWKDQGR
0$6$1*2 )RUWXQDWH�%XKOH
0$6Ζ.Ζ6Ζ.Ζ /XVDQGD
0$6Ζ1*$ .KDQ\LVLOH�6DUDK
0$6Ζ1*$ 1ND]LPXOR
0$6Ζ1*$ 7KHPELQNRVL
0$621'2 7KREHND�)RUWXQDWH
0$68.8 $QGLZD�0WKDQGHQL
0$68.8 %XVLVLZH
0$68.8 0OXQJLVL�7KRNR]DQL
0$7+$%$ (OWRQ�=ZHODNKH
0$7+( 7KHPEHOLKOH�)DODQGLOH &80�/$8'(
0$9$1$ 9X\LVZD
0$981'/$ 1TRELOH
0$=Ζ%8.2 7KDQGHND�-R\FH
0$=Ζ%8.2 1RQNXOXOHNR�&RQVWDQFH
0$=Ζ%8.2 1RVLSKR
0$=Ζ%8.2 1R]LSKR
0%$1-:$ /LQGHODQL

'/$0Ζ1Ζ &HOXNXSKLOD�1WRNR]R
'/$0Ζ1Ζ 1WRNR]R�-R\IXO
'/$0Ζ1Ζ 6LKOH�-H΍HU\
'8%( *XJX�:LQORYH
'8%( 1RQWRNR]R�1RQVLNHOHOR
'80$ /XFLD�1RPEXVR
'80$ /XQJLVDQL�6WHYHQ
'80$.8'( /RQGHND�&DURO
(%'(1 /DWR\D
)$.8 7KHPEHND�-XG\
*$%(/$ 6LSKLOLOH�ΖVVHEHO
*$0%8 6DQHOH
*$16$ 0[ROLVL
*&$%$6+( =HNKHWKHOR�3UXGHQFH
*&$%$6+( 6DQHOH�2VFDU
*Ζ1$ .ZDQHOH
*29(1'(5 %LDQFD�.LDUD &80�/$8'(
*29(1'(5 .LDUD�&DOLVWD &80�/$8'(
*80%Ζ =DQGLOH�$VDQGD
*80('( %DMDEXOLOH�3UHFLRXV
*80('( 1RPIXQGR�;ROLOH
*80('( 7KDQGHND�4XHHQHWK
*80('( /XQJLVLZH�6HQ]HQL
*80('( 1RVLSKR�0HORG\
*80('( 6SKHOHOH�ΖQQRFHQW
*80('( 7KDQGRNXKOH�$QWRQ\ &80�/$8'(
*:$/$ %X\LVLOH�3UXGHQFH
*:$/$ 7KHPEHND�/DG\�)DLU
*;(.:$ 0DEHNHQ\DQD�(GZLQ
+$'(%( 1RQMDEXOR�%ULOOLDQW�=DPDKOXEL
+$'(%( 7KHPEHOLKOH�6SKHVLKOH &80�/$8'(
+/$%Ζ6$ 1R]LSKR�+ORVHQL
+/$0%Ζ6$ /LQGD�1WXWKXNR
+/(1*:$ 3KXPODQL�0D]ZL
+/21*:$ 0EXVR�$\DQGD
+/21*:$1( 1RNX]ROD
+/21*:$1( &KDUPDLQH�%X\L
+/21*:$1( /LKOH�$PLWWDU
+/21*:$1( 3KLOLOH�%RQJHND &80�/$8'(
+/23+( 6LPSKLZH�6XWHUGD\
-$&$ 'HOLVLOH�(OOLQD
-((:21 0HOLND
.$%$1*( 1RHOOD
.(76Ζ:( 2QJH]LZH�)H]HNLOH
.+$0%8/$ /ZDQGLOH
.+$1<$ 3KLOLOH�*FLQLOH
.+$1<(=$ 0SKDNDPHOHQL
.+$1<Ζ 1RPNKRVL�$\DQGD
.+$1<Ζ/( $\DQGD�0DOLERQJZH
.+$1<Ζ/( 1ROXWKDQGR
.+$1<Ζ/( 6DPNHOH�3UHFLRXV &80�/$8'(
.+$1<Ζ/( 6LWKRNRPHOH�%XOLVZD
.+(6:$ 1RWKLOH�3DWULFLD
.+(6:$ 1NRVLQJLSKLOH�%ULDQ
.+2=$ 1RQ]X]R�9LUJLQLD
.+8/8 7KHPEHND�%DQGLOH
.+8/86( $QGLVZD�6DODP
.+80$/2 %UDQGRQ
.+80$/2 3KHOHODQL�1WHWKHOHOR
.+80$/2 1RNZDQGD�/LKOH



0%$12 0LQHQKOH�/RYHQHVV
0%$7+$ )H]HND�/LKOH &80�/$8'(
0%$7+$ ΖQQRFHQWLD�1RQGXPLVR
0%$7+$ 1RPFHER�1WRPEHQKOH
0%(-( $PDQGD
0%(/( 6QHWKHPED�0DJQLȴFHQW
0%+(/( $PDKOH
0%+(/( /X\DQGD�$QJHO
0%+(/( 1RQMDEXOR�1RPYHOR
0%+(/( 1WRPELIXWKL�6DQGLOH
0%+(/( 6LOLQGLOH�/XQJHOR�3HQQ\
0%+(/( 6LPSKLZH
0%+(0 $QGLVD
0%Ζ/Ζ 0DQTRED�:RQGHU
0%2.$=Ζ 0HORNXKOH�1RNZDQGD�3HWURQHO
0%2.$=Ζ 1RWKLOH
0%21$ -DFNVRQ�6LNKROLZH
0%21$0%Ζ 1RNXERQJD
0%87+2 %RQJLZH�6DEHOR
0%8<Ζ6$ $QGLVZD
0%8<Ζ6$ .KHWKD�/XQJDQL
0&(7<:$ $QHOH�0EXOHOR
0&+818 /XWKDQGR�/XQJHOR
0&+818 0WKRNR]LVL
0&+818 1RQWDQGR
0&+818 3KLODQL�0IXQGLVHQL
0&+818 6LERQJLOH
0'+/$/26( 1RQWRNR]R�)RUWXQDWH
0'/$/26( 6DPXNHOLVLZH�6WKHPELOH
0'/$1*$7+Ζ 6LQH]LȴVR�%ULJKWQHVV
0'/(76+( 1WRNR]R�ΖPPDFXODWH
0'/(76+( 6LSKDWKHNDKOH�0ERQJH
0'/8/Ζ 0KORQLSKHQL�-RKQ
0'/8/Ζ 6LEXVLVR�6LȴVR
0'/8/Ζ 0SLOHQKOH�%DQHOH
0'81*( 1WRPEHQKOH�3ULQFHVV
0)(.$ )XQGLVZD�3HJJ\
0+/21*2 1RPSXPHOHOR�.KDQ\LVLOH
0+/21*2 6LSKHWKR�%ULOOLDQW
0+/81*8 1RWKDQGR�0EDOL
0Ζ<$ 1NRVLQJLSKLOH�0LQHQKOH
0Ζ<$ 6LSKLOLOH�&UD]DQFLD
0.$1*$/$ 1RPSXPHOHOR�3RUWLD
0.+$%(/$ 1RPSLOR�4XHHQHWK
0.+Ζ=( %RQJHND�+D]HO
0.+Ζ=( /LQGRNXKOH
0.+Ζ=( 6LERQHOR�3DWULFLD
0.+Ζ=( 6LQRNXWKREHND�)HOLFLW\
0.Ζ=( 6DPNHOLVLZH
0.Ζ=( $VDQGD�1RQ]X]R
0.Ζ=( 6WKHPELOH�0DQG\
0/$%$ 0DQGLVD�/LVD &80�/$8'(
0/$0%2 6LEXVLVLZH�=LSKRND]L
0/$0%2 ;RODQL�6EX
0/81*8 *TLQLOH�1WRPEL]RQNH
01&8%( 1RQNXOXOHNR�)RUVKXP\
01&:$%( $\DQGD�7KXODQL
01&:$%( 1RPRQGH�0DQGLVD

01&:$1*Ζ =DQHOH�3HQHORSH
01&:$1*2 6L\DQGD�/HERKDQJ
01'$/Ζ 6LWKHPELOH
01*81Ζ =X]LOH�:LWQHVV�3HWURQHOOD
01Ζ.$7+Ζ ;ROLVLOH
017$0%2 1ROXWKDQGR�3UHFLRXV
017$0%2 6LQHWKHPED
017$0%2 6L]ZH�)UDQN
02.2(1$ 6LSKHVLKOH�0RVKRHVKRH
02/$/$ ;ROLVR
02/23Ζ .KRORIHOR�0DUN
021(/:$ 7KDQGHND
021<$7+Ζ 3KDNDPDQL�%DKOH
027Ζ($1( $PDQGD
03$1=$ 9XVXPX]L�%OHVVLQJ
04$'Ζ %DQHOH &80�/$8'(
06(/(.8 6SKLOLOH�;ROLOH
06Ζ%Ζ 6LQTRELOH�$VDQGH
06Ζ7+Ζ1Ζ 1MDEXOR�5HJLQDOG
06:(/Ζ %KHNL]LWKD�1GXGX]R
06:(/Ζ 1NXOXOHNR�ΖQQRFHQW
07+(0%8 *LGHRQ
07+(0%8 /XQJD�9DQHVVD
07+(0%8 0QRWKR�7KHPELQNRVL
07+(0%8 1RQWXVHNR�=RGXPR
07+(7+:$ 1RWKDQGR
07+(7+:$ 1RQKOH�1R]LEXVLVR
07+(7+:$ 6L]ZH�7KDER
07+(7+:$ =DPD�0DVHVL
07+Ζ<$1( 6
1LNH]LZH
07+20%(1Ζ 1RQNXOXOHNR�)DYRXULWH
072/2 6SKRND]L
076+$/Ζ %RQRNXKOH
09(/$6( /LQGRNXKOH
09(/$6( 1RQWREHNR�3KXPOD
09(/$6( 6DEHOR�:LOVRQ
0981'/$ 1RPRQGH
0981'/$ 1WRPEHQKOH�3UHWW\JLUO
098<$1$ 2ZHWKX�6LQHQKODQKOD
0<(1'( 0EDOHQKOH�3UHWW\
0<(1Ζ 6SKHVLKOH�0LQHQKOH�ΖQQRFHQW
1$Ζ'22 (EURQDK�$UHOL
1$Ζ'22 (OLVKD
1$Ζ'22 -DGH�=HHQDWK
1$1'.Ζ66225 ΖVKLND
1&8%( 0EDOHQKOH
1'$%$ /HERKDQJ�1REXKOH
1'$%$ ;ROLVZD
1'$%$ /X\DQGD
1'$%$=$1'Ζ/(�� $SKHOHOH
1'+/298 6L]ZH�3ULQFH
1'Ζ0$1'( 3KLQGLOH
1'/298 )H]LOH�3HDUO
1'/298 &RVPDV�0HOXVL
1'/298 /LQGLZH�6LWKHPELOH
1'/298 0RQLTXH
1'/298 1RPIXQGR�3ULGH
1'/298 6LWKHPELOH�3DPHOD

ƗŘśƘ



1*&2%2 /HWKRNXKOH�3HUFHYHUDQFH
1*&2%2 1RPNKRVL
1*&2%2 3KLQGLOH�0DQGLVD�+DSSLQHVV
1*&2%2 7KXEHOLKOH�/LQGRNXKOH�/HWKXNXWKXOD
1*&2%2 =DPD�3UHWW\
1*&2%2 7KHPEHNLOH�5HYLYDO
1*&2%2 =DQGLOH &80�/$8'(
1*(/( 6LVLSKR
1*(0$ 6LNKXOLOH�7UHYRU
1*(0$ /LQGDQL�-H΍UH\
1*(0$ 1RPIXQGR
1*Ζ'Ζ 0KOHQJL
1*48/81*$ 1RVLSKR�=LQKOH
1*8%$1( 3KDNDPLOH
1*8%$1( %KHNLVHSKL�1RNXSKLOD
1*8%$1( 1RVLPLOR�7KXWKXNLOH�=DPDERPYX
1*86( 1RQWXWKXNR�7KRNR]LOH
1*;$%$1( 0DVLQGL�3RUWLD &80�/$8'(
1+/$1*27+Ζ %XVLVLZH�3UHFLRXV
1+/$1*8/(/$ =DPDKOXEL
1+/80$<2 /RQGLZH�<YRQH

1Ζ<278*Ζ5$ 9HQHUDQGH &80�/$8'(
1-Ζ/2 0DU\�1WRPELIXWKL
1.(78 1WVZDNL
1.26Ζ .KHWKLZH
1.26Ζ $\DQGD�+RSH
1.26Ζ� 1KODNDQLSKR�:RQGHU
1.26Ζ 6LȴVR�ΖQQRFHQW
1.81$ .KHQVLZH
1.:$1<$1$ 3KLQGLOH
121*&$:8/$�� 2QJH]LZH
172%(/$ 6LQTRELOH�6IXQGR
1720%(/$ *RRGQHVV�1RNXOXQJD
1720%(/$ 1RPSXPHOHOR�3HUVHYHUHQFH
176+$1*$6( 1KODQKOD�7DOHQWH
176+$1*$6( 1WRPELND\LVH�.KRQ]DSKL
176+$1*$6( $QHOH�<HQ]LZH
176+$1*$6( 1NRVLQDWKL
176+$1*$6( 6L\DQGD�0QRWKR
176+$1*$6( 7KRNR]DQL�:HOFRPH
178/Ζ $QJHO�1RNXWKXOD�:HQGLOH
178/Ζ 0SLORQKOH &80�/$8'(
1;(/( $\DQGD
1;(/( 1WREHNR�6DQHOH
1;80$/2 1ROZD]L�)DLUODG\
1;80$/2 :DQGLOH
1<$7+Ζ 6L\DERQJD�1NRVLQDWKL
1=Ζ0$1'( /XQJD &80�/$8'(
1=Ζ0$1'( 6LQHQKODQKOD�1RNX]RWKD
1=8=$ 6WKHPELOH�6HQDPLOH
1=8=$ /XQJHOR�%HQHȴW
1=8=$ 1RPSLOR
260$1 .KDGLMD
3+$.$7+Ζ 6FHOLPSLOR�$\DQGD
3+(+/8.:$<2�� 1ROZD]L�3HUIHFW
3Ζ//$< .ULDQWKD &80�/$8'(
3Ζ//$< 3UDQHOOH�&DLWO\QQH
3Ζ//$< 9DOHQFLD

38&.5(( 7LDUD
381*8/$ %XVLVLZH
5$'(%( 6WKDQGRNXKOH�)DQHOH
5$'(%( 7KDQGRNXKOH�0ERJHQL
6$1*:(1Ζ -DEXOLOH�9LUJLQLD
6+$%$/$/$ 6LERQJLOH
6+$%$/$/$ 6LPLQJD\H�*RGIUH\
6+$%$1( 0IXQGR
6+$%$1*8 6DQGLOH�*HUDOG
6+$.2$1( 6LSKHVLKOH�3ULGH
6+$1*( 7KDQGHND�1RQWXWKXNR
6+(%Ζ $\DQGD
6+(=Ζ /RQGHND
6+86+$ 6DPNHOLVR�/XNKRQD
6Ζ%212 $QHOLVD
6Ζ.$.$1$ 1RPEHNR�1RPIXQGR
6Ζ.+$.+$1( 1RPIXQGR�3UHFLRXV
6Ζ5387+ 5RQLFND
6Ζ7+2/( 1RQGXPLVR
6Ζ7+2/( =DPDMREH�9DOHQWLQH
6Ζ76+$1*( %XNLVZD
6Ζ<(1*$ $QGLOH�$QQLFN\
6.2/2 &HGULF�1KODQKOD
62*$ 6LȴVR
62.8)8'80$/$�6LQHVLSKR
7$%(7( /XFN\�3HUIHFW
7+$%(7+( $QHOH�1RNX]ROD
7+$%(7+( 1WRNR]R�7UHYRU
7+$%(7+( 6DPXNHOR
7+$%(7+( 6LSKRND]L�.KROLZH
7+86Ζ 1RQKODQKOD
76(.$ /RQGLZH�ΖQJULG
8%Ζ6Ζ /LKOH�7KDQGROZHWKX
9Ζ/$.$=Ζ 1RPIXQGR�3UHWW\ &80�/$8'(
9Ζ/$.$=Ζ 6DNKLOH
;$%$ 0LQHQKOH
;$%$ 0EDOL�%ULJHW
;$%$ 6LQHWKHPED�4XLQWRQ
<(1Ζ $VDQGD
=Ζ08 1RPYXOD�+DSSLQHVV
=Ζ08 1RQWREHNR�$PDQGD�3UHFLRXV
=21'Ζ $QGLVZD�:HQG\
=21'Ζ /RQGHND�3DFLHQFH
=21'Ζ ;RODQL
=21'2 7KDELOH�*RRGQHVV
=8/8 6LPSKLZH
=8/8 6LSKR�1VLNHOHOR
=80$� %XVDQJDQL�%RQJDQJDQL
=80$ 1REXKOH�9LQROLD
=80$ +ORQLSKLOH�6DPXNHOLVLZH
=80$ 0HOLVVD
=80$ ;ROLOH�$PDQGD &80�/$8'(
=81*8 )DQHOHVLERQJH
=81*8 0QGHQL�0HWDOLF
=81*8 6LERQJLOH�<YRQQH

ƗŘŜƘ


�'HDQȇV�0HULW�$ZDUG�IRU�$FDGHPLF�([FHOOHQFH



=:$1( 0DOLERQJZH�(YLGHQFH
=:$1( 6DPNHOR�7KHPEDOHWKX &80�/$8'(

'LSORPD�LQ�
0$1$*(0(17�6&Ζ(1&(6�
�0$5.(7Ζ1*�
%Ζ0%5Ζ6+ .HPVOH\�/HDK
%8.+$/Ζ 1RVLSKR
'/$'/$ /LQGDQL�%OHVVLQJ�0OXOHNL
'/$0Ζ1Ζ 1RNXERQJD
'/202 6LWKDQGLZH
*29(1'(5 5DVKPLND
*29(1'(5 5LYDQWKD
*80('( (XJHQLD�6DQHOLVLZH
*80('( *XJX
*80('( 1RPIXQGR
*80('( 3KLOLOH�+OHQJLZH
*80('( 6LȴVR
+$'(%( 1RQWREHNR
+/23+( %RQJXPXVD
-Ζ<$1( 0QRWKR�6LFHORNXKOH

.+$/$ :DVKLQJWRQ�0DTKDZH &80�/$8'(�
.+8=:$<2 $VDQGD
.+8=:$<2 6QRWKLOH�)DLWK
.8%+(.$ 3KXPHOHOH�6LWKXWKXNLOH
/(5802 0RQGH�0]ZDQGLOH
/87+8/Ζ 1RVLSKR�)DLWK
0$'/23+$ 7KDQGROZHWKX�0ȴKODNDOR
0$*$%$ 0WKRELVL
0$*$8 1RPDWKHPED�%HDXW\
0$*8%$1( 6WKDELOH
0$*8'8/(/$ 6EXVLVR�(UQHVW
0$*:$=$ $WKDQGLOH�1WRPELQD]R
0$*:$=$ 'XPLVDQL�7LOVRQ
0$-2/$ 6LSKHSKHOR�1KODQKOD
0$7+(1-:$ /LIDOHWKX�=HODPLVLOH
0$<Ζ6(/$ 6LSKLZH�-RKDQQHV
0%$7+$ =L\DQGD�1JFHER
0%(/( 6LQD]R
0%(/8 9XPLOH�3HDUO
0%8<$=Ζ 1RPNKRVL�&KDULW\
0&$0%Ζ 1HOLVLZH�:LWQHVV
0&+818 1WRPEHQKOH�3UHWW\
0&+818 6LNKRQD�0IDQDIXWKL
0'/$/26( 6LSKHVLKOH
0(0(/$ 0RQGOL�ΖVDDF
0+/21*2 1GXGX]R�0WKRNR]LVL
0+/81*8 1MDEXOR�(OL]D
0/21'2 $QGLVZD
0/276+:$ 6
7KROLPSLOR
01*:(1*:( .KZH]LZH
04$'Ζ 6LSKDPDQGOD�9LQFHQW
072/2 /XQJLOH�3URPLVH
072/2 1RPEXOHOR
076+$/Ζ )LNLVLZH�&RQȴGHQWLDO
0<(1'( 0OXOHNL�0ORQGL
1$1$.$1 7KDVKPLND
1&8%( 1REXKOH�0LQHQKOH

1'+/298 6LSKHVLKOH�+DQGVRPH
1'/(/$ 1NDQ\LVR�ΖNH
1*&$.$=$ $OL]ZD�2QJH]ZD
1*&2%2 1GXGX]R
1*21*20$ =RWKDQL
1-2.2 6LQHWKHPED
1.26Ζ 1RQWDQGR�)RUWXQDWH
17Ζ1*$ 2OZHWKX�/ZD]L
1720%(/$ 6NKDQ\LVR�ΖQQRFHQW
1;80$/2 %D\DQGD�=DPDQL
1<$:26( 1RVLKOH�6\OYLD
2.Ζ1* &KULVWLH�2PED
3+(:$ 6DP\
3+26(.$ /LQGDQL�6D]
3Ζ//$< .DUPHOH�7DO\D
4:$%( 1RPDVRQWR�1RQWRNR]R
5$'(%( $\DQGD
5$'(%( 1WRNR]R
6(:3(56$' 6KUH\DY
6+(=Ζ =DPRNXKOH�6DNKLOH
6Ζ%Ζ6Ζ $\DQGD�1RNZDQGD
72.$ 7VKHDPR�0DWWKHZV
=21'Ζ 6LQD\H�&KHUU\O
=8/8 1LFNHO�6LSKHOHOH

'LSORPD�LQ�
0$1$*(0(17�6&Ζ(1&(6�
�23(5$7Ζ216�
%$1'$ 3LQNLH�=DQGLOH
%+(1*8 0EXVR�(YDQ
%+(1*8 6L\DERQJD�3URWXV
%5Ζ-/$/ 7DVKLU &80�/$8'(
%87+(/(=Ζ $EQHU�6ERQHOR
%87+(/(=Ζ 7KREHND�1WRPEH]LQKOH
&(/( $QJUDSH�4XHHQLD�0DQGLVD
&+Ζ/Ζ 6LSKDPDQGOD
&/27+Ζ(5 $OGHQ�-RVKXD
&2%21*(/$ 3RUWLD�=DQHOH
'Ζ$5$0 5DQYLU�0RKDQODOO
'/$0Ζ1Ζ $QGLOH�=L\DERQJZD
'/$0Ζ1Ζ (PPDQXHO�7KREHODQL
'/$0Ζ1Ζ /ZD]L
'/$0Ζ1Ζ 1RNXWKXOD�1LNLZH
'/$0Ζ1Ζ 1RPSXPHOHOR�&\QWKLD
'/$0Ζ1Ζ 6DNKLOH�6L\DEXOHOD�4XLQWRQ
'/$0Ζ1Ζ 6LQGLVZD�6XQVKLQH
'/$0Ζ1Ζ 6LSKXPHOHOH�/RXLV
'80$ 6DPXNHOR
'80Ζ6$ 7KREHNLOH�6[ROLOH
*$0$ $QDWKL
*$01'$1$ :DQGLOH
*&$%$6+( 1HOLVZD
*2*(/$ 1RPSXPHOHOR�3HQHORSH
*29(1'(5 -DGHQ�7ULQL
(O
*29(1'(5 .XPHVDQ &80�/$8'(
*29(1'(5 0DUWLQR
*29Ζ1'6$0< &KDQWDO
*80('( /LQGRNXKOH�3HDUO


�'HDQȇV�0HULW�$ZDUG�IRU�$FDGHPLF�([FHOOHQFH

ƗŘŝƘ



*80('( 1NRVLQJLSKLOH
*80('( 6LPDQJHOH�%ULGJHW &80�/$8'(
+$'(%( 1WRPEL]RQNH�3UHWW\
+/21*:$ 6WKHPELOH�.HOO\
-$/Ζ 6L\DERQJD
-$60Ζ1 %DUU\
-2=$1$ 1RVLSKR�1TRELOH
.$7$ 6DGD &80�/$8'(
.(7Ζ:( <DQHOLVD
.+$1<Ζ/( 1MDEXOR�=LWKXOHOH
.+8%Ζ6$ 6LQD\H�6LWKDELVLOH�(YDQV &80�/$8'(
.+8/86( 6HQ]R�&\ULO
.+80$/2 'LQHR�1RVLSKR
.+80$/2 6LIXQGR�:LVHPDQ
.+8=:$<2 6LWKHPELVR�6WDQOH\
/86+$%$ $QHOH
/878/Ζ =DQGLOH�0EDOHQKOH
0$%$62 .KDQ\LVDQL�(UQHVW�6WDQIRUG
0$%(1$ 'HOLVLOH�%X\LVLOH�*ORULD
0$'=Ζ%$ 8ODNKH�ΖNKD\D
0$*8'8/(/$ 2OZHWKX
0$+$5$- 9LVKHQ
0$+/$%$ 0D\HQ]LZH�=LOXQJLOH
0$.+$1<$ 6LQGLOH
0$.+$7+Ζ1Ζ 0QTREL�6DPXHO
0$.+:$6$ .DWH�1RP]DPR
0$0%$ $QGLVLZH�*XJXOHWKX
0$1$ 1RQWREHNR�)DLWK &80�/$8'(
0$1'/$0$1Ζ :DPNHOZH�$\DEXOHOD
0$1Ζ.80 7DU\Q�/HH &80�/$8'(
0$14(/( 1RQMDEXOR
0$3+808/2 1RQGXPLVR�=LQKOH�5XE\ &80�/$8'(
0$3+808/2 6WKDQGLZH�3URPLVH
0$6Ζ1*$ 0XVDZHQNRVL�5LFKDUG
0$621'2 1RPIXQGR
0$9862 1R[ROR�0HOLVVD
0%$1-:$ =DQHOH�*RRGQHVV &80�/$8'(
0%$7+$ 6PDQJHOH�3UHFLRXV
0%(/( =DPDQL�%DOGZLQ
0%Ζ/Ζ 7KHPEHND
0&+818 'RFWRU�%RQJXPXVD
0&+818 1ROZD]L�1RPIXQGR &80�/$8'(
0'/$'/$ %D\DQGD
0'/$/26( 1RPSXPHOHOR�3UHWW\
0'/(76+( 1WDQGR\HQNRVL�%DOLQGLOH
0'/(76+( 6
%RQJLVHQL�0WKRNR]LVL
0'/(76+( 6GXGX]R�%HQHGLFW
0(0(/$ =LYHOH &80�/$8'(
0(1<8.$ 6DPXNHOLVLZH�6LERQJLOH
0(5$6Ζ $GDP
0+/$1=Ζ $QQD�/HH�1ROZDQGOH
0+/$1=Ζ 0WKRNR]LVL�%ULDQ
0+/21*2 %KHNLWKHPED
0.+Ζ=( 6LSKDWKLPDQGOD�:LOOLDP
0.+:$1$=Ζ 6LWKXOLOH�1RPEXVR�)H]HND
01&Ζ%Ζ =LOXQJLOH�ΖULV &80�/$8'(
01&8%( /LQGRNXKOH�'HJUHDW
01&8%( 0RQJH]L

01&8%( 6L]ZH�2VERUQ
022'/(< &ODXGLD &80�/$8'(
027$81* 0SKR
03$6Ζ $DURQ�3KLODQH
058%8/8=$ /LQGLH
07+(0%8 0ERQLVHQL�6ERQHOR
07+(0%8 1NDQ\H]L�9HOLOH
07+(0%8 1RQWREHNR�7KHRGRUDK
07+(0%8 6SKDPDQGOD�3KLZD\LQNRVL &80�/$8'(
07+(7+:$ 0ORQGROR]L &80�/$8'(
07+Ζ0.+8/8 %KHNDQL�6LSKLZR
076+$/Ζ $\DQGD�6DPNHOR
076+$/Ζ 0EDOL�.KHWKXNXWKXOD
0<(1'( 1DPDQL�)XQGLVLZH � &80�/$8'(
0<(=$ 0EDOL�0HOLVVD
1$/$ $NKRQD�=LQKOH
1'$:21'( 6LȴVR�0
=ZDQGLOH
1'(%(/( /XQJHOR�1TRELOH�0LQHQKOH
1'(%(/( 6XNROXKOH�1MHQJHQNRVL
1'(%(/( 7KREDQL�0EHNH]HOL
1'/298 %RQJLVLVD�2VKDUV
1'/298 0EKHNLVHQL�1NRVLQDWKL
1'/298 1RNZDQGD�3HUWXQDWH
1'/298 7KDELVR
1'8/Ζ %HQDUG�1NRVLQJLSKLOH
1':$1':( 0EDOHQKOH�)DQHOH
1*&2%2 )XQGLVZD�+DSSLQHVV
1*&2%2 6DEHOR�6ȴVR
1*&2%2 6DPXNHOR
1*&2%2 6DQGLOH�%OHVVLQJ
1*&2%2 6LQTRELOH�&KDUPDLQH
1*&2%2 9X\DQL�+ODODQDWKL
1*(0$ 'XPLVDQL�0KORQLSKHQL
1*(0$ <DPNHOD�6LQGLVLZH
1*Ζ'Ζ /RQGHND�$PDQGD
1*:$1( 6L\DVDQGD
1-$3+$ 0EDOHQKOH�$VDQGD
1.26Ζ /XVDQGD�7KDELVD
1.26Ζ 6L\DERQJD�0SKDNDPLVHQL
12%/( -DGH�$DOL\DK
121.(/(/$ 1RQWVLNHOHOR
16(/( 1WRNR]R�3HDFHPDNH
17$1'$ /RQGLZH�%LDQFD
17Ζ0%$ 6DPXNHOR�6LEXVLVR
1720%(/$ 1RNXERQJD�%RQJLZH
176+$1*$6( 1]X]R
178/Ζ 6LQDNZD\LQNRVL�$OIUHG &80�/$8'(
1;80$/2 1RPDODQJD�1NDOLSKR
1<$1'(1Ζ %RQJDPDQGOD

1<$7+Ζ 1WXWKXNR�3UDLVH�*RG &80�/$8'(�
1<$:26( $QGLOH
1=$0$ /LQGHOZD�*UDFLRXV
1=$0$ 1HOLVLZH�'RFDV
1=$0$ 1WREHNR�3KLZD\LQNRVL
1=Ζ0$1'( 3UHFLRXV�$\DQGD
1=Ζ0$1'( 6DQHOH
2;%(5* 1RPFHER�3URPLVH � &80�/$8'(
3(7(5621 5D\�$QQH�0DUL�/X

ƗŘŞƘ


�'HDQȇV�0HULW�$ZDUG�IRU�$FDGHPLF�([FHOOHQFH



3+(0( 7VKHJRIDWVR�$OLVRQ
3+(7+$ 1RPIXQGR�$OH[DQGUD
3Ζ//$< -DQWH]�'XUDQ &80�/$8'(
3Ζ//$< -RVLDK�(SKUDLP &80�/$8'(
4:$%( 0EDOHQKOH�7KHPEHOLKOH
5$'(%( 3URPLVH�/LQGLZH
5$01$7+ $VKZLQ�5DPMHH
5$05$77$1 6DOLQD
6+$1*$6( 3KLOLVLVL]ZH�0LQHQKOH�6LSKHVLKOH
6+$1*( 1MDEXOR
6+$1*( 1RNXSKLZD�3DWLHQFH
6+(=Ζ 0WKRELVL�6LERQJLVHQL
6+(=Ζ 7KDQGRNXKOH�&KDUOHQH
6+2=Ζ 6LQHWKHPED�$QJHO
6Ζ%Ζ6Ζ &HOXNXWKXOD�7KDELVLOH�(OL]DEHWK
6Ζ%Ζ<$ 1RNZHWKDED�1RNZD]L
6Ζ%Ζ<$ 1RQMDEXOR�%ULJKWQHVV
6Ζ%Ζ<$ 1WRNR]R
6Ζ.+$.+$1( 9X\R
6Ζ.+26$1$ 0WKRNR]LVL�7ZR�%R\
6Ζ.+26$1$ 0XVD�$XEUH\
6Ζ<$<$ $\DQGD
62.+(/( %DWKRELOH�4XHHQ
7+81*2 6SKDPDQGOD�6LPXNHOR
7+:$/$ 6LPSKLZH
9$/$6+Ζ<$ 9X\LVLOH�5REHUW
;8/8 /XFN\�7LWR�&OHRSDV
=Ζ.+$/Ζ 0HQ]L�2
%ULDQ
=Ζ7+$ 1MDEXOR�-RQDWKDQ
=21'Ζ 6LSKR�'DYLG
=21'Ζ 6LWKHPELVR�3URPLVH
=21'2 7KRELOH�3UHWW\
=8/8 $OIUHG
=8/8 $QGLOH�6ERQLVR &80�/$8'(
=8/8 5LUDWR
=8/8 6LERQJLOH�%DQHOH
=80$ =DQGLOH�'XGX]LOH
=80$ =HNKHWKHOR�&KRVHQ
=81*8 %DERQJLOH�3UHFLRXV
=81*8 1WRPELIXWKL�6LQGLVZD�ΖQQRFHQWLD
=81*8 3KLQGLOH
=81*8 3UHFLRXV�1WRPELNKRQD
=81*8 6L\DERQJD�1NRVHQ\H
=:$1( $QHOH�3UHWW\

'LSORPD�LQ�
0$1$*(0(17�6&Ζ(1&(6�
�38%/Ζ&�5(/$7Ζ216�$1'�&20081Ζ&$7Ζ21�0$1$*(0(17�
%(/( 7KREHND
%+(1*8 3KLODVDQGH
%/26( 6LQRWKLOH
%87+(/(=Ζ 6LPSKLZH�6HOE\
%87+(/(=Ζ 6LPSKLZH�6LWKRNR]LOH
%87+(/(=Ζ 7KDQGLQNRVL�0YHOR
&(%(.+8/8 $\DQGD�1DRPL
&(%(.+8/8 0]DPVHQL�)DQHOHVLERQJH
&(/( 1TREHND�$QHOH
&(/( 6SKHOHOR

&+(77< $XGULHO
&+Ζ/Ζ=$ 6HEHQ]LOH�%UHQGD
&Ζ&Ζ ΖQGLYLOH�1LFROH
&Ζ1'Ζ 0DQGLVD
'Ζ1*Ζ62 &HERND]L
'/$%20 =HQDQGH
'/$0Ζ1Ζ $PDQGD�5HMR\FH
'/$0Ζ1Ζ 0LQHQKOH
'/$0Ζ1Ζ 6LQGLVLZH
'/2'/2 0LQHQKOH�1RQGDOR
'/202 3KLOLOH�3ULQFHVV
'8%( 4KDZHND]L�1RVLSKR
*$%(/$ 1RPEXOHOR�7KREHND
*$6(/$ /LQGHOZD
*Ζ1*4 Ζ1RP]DPR�3UHWW\�*LUO
*21Ζ:( 1RPDZXVKH
*80('( 0LQHQKOH�1R[ROR
*80('( 1KODNDQLSKR�:LVHPDQ
*80('( 1WRPELND\LVH�1RVLSKR
*80('( 7KREHND�/LKOLWKHPED
*80('( $QGLOH�3RUWLD
*:$/$ 1RQMDEXOR
+$'(%( 0QTREL�6LSKHVLKOH
-2-2 /LNKR
.+$1 0HULVND�-DGH
.+2=$ 1R]LSKR
.+8%21Ζ 1R[ROR�3KDPHOD
.+8/86( $NKRQD�1RQNRQ]R�1TRELOH
.+8/86( 1R[ROR�2WLOLDK
.+8=:$<2 %KHNLVLOH�3ULPURVH
.+8=:$<2 .KDQ\LVLOH�6LPDQJHOH
.8%+(.$ 1RPIXQGR�1RQNXOXOHNR
.81(1( 6LQRWKLOH�7KRELOH
/$1*$ 7KREHND�/LVD
/(3(//( %RKODOH�ΖWXPHOHQJ
/Ζ1'$ 4XHHQ�$XJXVWLQH
/87+8/Ζ 1RUPD�2NXKOH�$OXWKD
0$%Ζ.$ %RQJLQNRVL�$QGLOH
0$'Ζ.$1( <RQHOD
0$'21'2 6LQHQKODQKOD�1TRELOH
0$'216(/$ 1RNXNKDQ\D�1RQNXOXOHNR
0$+Ζ$/(/$ 6DQHOH�-HVVLH
0$+/$%$ 1NRVLQDWKL�(VLKOH
0$+/$1*8 .HNHWVR�1RQGXPLVR�0]DPR
0$.+8%2 .KDQJHODQL�6L\DERQJD
0$3+808/2 /XQJHOR�%XKOH
0$3+808/2 1RQMDEXOR�3KLOLVZD
0$3+808/2 1RQNXOXOHNR
0$6$1*2 .ZDQHOH�1HOLVLZH
0$621'2 6LSKHSKLOH�6LKOH
0$7+( )DQHOHVLERQJH�6LKOH
0$7+(1-:$ 1NRVL\HQ]LOH�7LYDPLOH
0$7+(1-:$ /HWKXNXWKXOD�-DEXODQL
0$7+216Ζ 1R[ROR
0$=Ζ%8.2 1R[ROR�-R\
0%$1-:$ 1RQMDEXOR�1RNXWKXOD
0%('8 ΖYLZH
0%21$ 6L\DERQJD

ƗŘşƘ



ƗřŖƘ

0%21*:$ 1RVLPLOR�=DPDPSLQJH
0&+818 $\DQGD�%RQJLZH
0&+818 1RPEXOHOR�&ROOLQ
0'/$/26( $VDQGD�:HVOH\
0(9Ζ 0IREH
0*$*$ $PDQGD�0LFKHOOH
0+/$98 =L\DQGD
0+/21*2 6LFHOR�6LSKHVLKOH
0Ζ<$ 0HOLQGD
0-$'8 =DZDGL�7KXOHERQD
0.+$6Ζ%( 0DOZDQGH�1R[ROR
0.+Ζ=( 0ORQGL�(PPDQXHO
0.+Ζ=( 0OXQJLVL�*LIW
0.+Ζ=( 6LIXQGR
0.+Ζ=( .KRPELVLOH�6XSULVH
0.+Ζ=( 0EDOL
0.+Ζ=( 0LQHQKOH�&DUH\DQH
0.+Ζ=( 1RQGXPLVR�3HUIHFWQHVV
0.+Ζ=( 1RVLKOH
0.+Ζ=( 6QHWKHPED�$SKLZH
0.+Ζ=( 7KDQGLZH
0.+81*2 $VDQGH�6ERQJD
0/$0%2 /R\LVR
0/$0%2 :HOLVLOH�3ULVFLOOD
0/276+:$ =DQHOH�(XQLFH
01*$'Ζ 1RWKDQGR
01*20(=8/8 <RODQGD�0EDOL
01Ζ1:$ 1DVLSL
03$1=$ $PDQGD
03$1=$ 6LSKHVLKOH�6LSKLOH
03Ζ/$ /LQGRNXKOH�0HOXVL
0381=$1$ =DPRNXKOH�*UDFH
06$1Ζ 7KDER�4XLQWRQ
06+(1*8 1RVLSKR�=DPDYXVR
07+$/$1( 0LQHQKOH�$PDQGD�3UHFLRXV
07+(0%8 1RQWREHNR�3UHFLRXV
07+Ζ<$1( 0EDOHQKOH�&KHU\O
072/2 6L\DPWKDQGD�/LQGRNXKOH
072/2 7KREHND
076+$/Ζ .ZDQHOH�0LQHQKOH
076876$ 6LQLNR
0=$1$ $EDEDOZH
0=Ζ0(/$ .KHWKLZH�1RPSXPHOHOR
0=Ζ0(/$ 0LQHQKOH�3UHWW\

1$Ζ'22 .XYDVKQL &80�/$8'(
1&8%( 7KDELVD�6DQGLVLOH
1'Ζ0$1'( /HEDJDQJ�/XQJL
1'/298 <RODQGD�6HVHWKX
1'/298 0DNKRVL
1'/298 7KDELVR�3HUF\YDOO
1'29(/$ 0HQG\
1'8/Ζ 1RQNXOXOHNR
1*&2%2 9XVLNKD\D
1*&2%2 $PDQGD�1RPEXOHOR�ΖPPDFXODWH
1*&2%2 0DQGLVD
1*&2%2 =RPDNDKOH
1*Ζ'Ζ 0DYHOODV�0DTKLQJD
1*48/81*$ 1R[ROR

1*8%$1( /LQGD�3RUWLD�=L]LOH
1*8%$1( <RODQGD
1*8%$1( 1RNX]RWKD�=DQGLOH
1*8%$1( 1RPDOXQJHOR
1*8%(1Ζ 0OXQJLVL
1*8%2 6DQHOH
1*:$1( 6LPSKLZH
1*:('/( 0\ROLVL
1.$0%8/( 6DPXNHOLVLZH
16Ζ%$1'( 6L\DQGD�0RQJLVL�+RSHZHOO
1720%(/$ 0DVHWKHPEH�1RNXNKDQ\D
1720%(/$ 6LEXVLVLZH
176+$1*$6( %XVHODSKL�=HNKHWKHOR
176+$1*$6( /HWKXNXWKXOD
1;(/( 6WKDELOH�:HQG\
1;80$/2 /LQGD�7KDELVR
1<$:26( 6SKLQGLOH
1<(0%( /RQGLZH�6HQ]HQL
1<(0%( 6L\DQGD
1=Ζ0$1'( .KXOHNDQL�%ULDQ
1=Ζ0$1'( 6SKXPHOHOH�6QHWKHPED�&KHULW\
3Ζ//$< .DOL
5$'(%( 6LNHOHOD�'HJUDFLD
6+(/(0%( 6OLQGLOH
6+(/(0%( $\DQGD
6+2%$ 1RQGXPLVR
6Ζ%Ζ<$ 6HQDPLOH
6Ζ7+2/( 1NDQ\LVR�)RUWXQH
62.+(/$ %RQJHND�3UHFLRXV
622.1$1'$1 0LNDUD
626Ζ%2 7KRELOH
68.8'( 6DQGLOH�'HUHN
7$55 6LQHQWRNR]R
7+$%('( 1REXEHOH�(QKOH�6LQD]R
7+876+Ζ1Ζ 0TDSKHOL
762$('Ζ %RWOHQ\DQD�3UHWW\
98.87+Ζ +HUPLQLD
98/(6$1*:(1Ζ�� 2QJH]LZH
;8/8 $QGLVZD�1R[ROR
=$&$ $QGLVZD�0LQHQKOH
=$&$ 1ROXQGL
=$.:( .ZDQHOH�6L\DWKHPED
=Ζ%8/$ 7KXOLVLOH
=Ζ.+$/Ζ 1VHOHOR�1GRQGR
=21'Ζ %RQJLQNRVL
=21'Ζ /RQGHND
=21'Ζ 1ROXWKDQGR�1LFROH
=21'Ζ 6LKOH�9DOHQFLD
=21'Ζ 6LPDQJHOH�&KDUORWWH
=80$ $VDQGH�6
%RQJDNRQNH
=80$ 7KREHND

'LSORPD�LQ�
0$1$*(0(17�6&Ζ(1&(6�
�5(7$Ζ/�0$1$*(0(17�
%$1'$ %RQJHNLOH�/HUDWR�$OLFH
&Ζ%$1( $QHOH�1RVWHU
'/$0Ζ1Ζ =DPDVZD]L


�'HDQȇV�0HULW�$ZDUG�IRU�$FDGHPLF�([FHOOHQFH



ƗřŗƘ

'8%$ 1RQKODQKOD�+DSS\QHVV
'8%( 7KXOLVLOH�3UHFLRXV
*$0%86+( 6LEXVLVLZH
*$16$ 1RPDK�/RXUDQFLD
*&Ζ1$ 1RQGXGX]R &80�/$8'(
*&:(16$ 6DQHOLVLZH
*80%Ζ 0ODPXOL�6LPSKLZH
*80('( 1RNZDQGD�$QJHO

*80('( 7KDQGROZHWKX�1ROZD]L &80�/$8'(
-$/Ζ $PDQGD
-$/Ζ 1NDQ\LVR�9LQFHQW
-$0�-$0 0RPHOH]L
.+$1<Ζ/( 1RNZHQ]HND�/LQGHOZD
.+2=$ 1RWKDQGR�=LQKOH
.+2=$ 3RUWLD�&HOLZH
/86+$%$ 0D]ZL�3HDFHPDQ
0$'8/Ζ1Ζ 1JH]ZL�5DSKDHO &80�/$8'(
0$-2/$ 1RNZDQGD�)RUWXQDWH
0$.+(7+$ 3KRPROR
0$.+81*$ .ZDNKHNLOH
0$18.8=$ 6DEHOR
0$1=Ζ1Ζ 1RNZDQGD�1RPIXQGR
0$3+808/2 1RWKDQGR
0$6Ζ1*$ 6LQDPLOH�/LQGLZH
0$9Ζ0%(/$ 6SKHOHOLVLZH�6RQWR
0%+$0$/Ζ 0GXPVHQL�(PPDQXHO
0%2.$=Ζ $WKXOH
0'+/(76+( /DQJHOLKOH�6QHQKODQKOD
0'/$/26( /LQGRNXKOH
0'/(76+( 6DNKLOH�=DNKLOH
0'2176:$ $QDWKL�'RULV
0+/21*2 /RQGLZH
0.+Ζ=( 1RPEXVR�ΖQQRFHQWLD
0.+Ζ=( 7KDELOH�%ULJHWW
01&8%( 0SLOZHQKOH�1RVLKOH
01*20(=8/8 1REXKOH�3UHWW\
01Ζ.$7+Ζ =DQGL�=ROHND
02.2(1$ %RLWXPHOR
03$7+(1Ζ 6LSKRVHQNRVL
032)$1$ =RODQL�%ULDQ
0321'2 6DPNHOLVLZH�0EDOHQKOH
0620Ζ /XQJHOR�5RJHUV
0620Ζ 1MDEXOR
07+(0%8 1RQWDQGR�6L\DWKRNR]D
07+Ζ<$1( 6LȴVR�/HWKX[ROR
07+20%(1Ζ 7KREHND�3ULPURVH
1(1( 1WRPEHQKOH
1*$/(.$ 1RVLSKR�3HQHORSH
1*8%$1( 1RQWREHNR�%HFN\
1*:(1<$ 1WRPELND\LVH
14$<Ζ .ZDQHOH�0SLORQKOH
1720%(/$ 1RPNKRVL
176Ζ0%Ζ /HWKXNXWKXOD
1;(/( 0DQGLVD
1<$:2 0LQHQKOH
1=8=$ ;ROR�+DSSLQHVV
2/Ζ3+$17 3KLODQL
4Ζ1$ ΖQJD

6(/(3( 7DNDWVR�3KDNLVR�5HDUHEHWVRH�&LYLO
6+$1*$6( 1RQKOH�6DEHOZH
6+Ζ%$ /X\DQGD�6LNKXOLOH
6+2%$ 1WRNR]R�1HOLVLZH
6Ζ7+2/( 1RQKODQKOD�1WRPELIXWKL
7+86Ζ 1RPSXPHOHOR�)DLWK
;$%$ 6LOLQGLOH
;8/8 1RPWKDQGD]R�1RQNXOXOHNR
=Ζ.+$/Ζ .ZDQGD�7KDOHQWH

'LSORPD�LQ�
38%/Ζ&�$'0Ζ1Ζ675$7Ζ21�
�6SHFLDOLVLQJ�LQ�'LVDVWHU�5LVN�0DQDJHPHQW�
'/$'/$ 7KHPED�1MDEXOR
'/$0Ζ1Ζ 0EX]HOHQL
*80('( 1TRELOH�1RPWKDQGD]R
*80('( 7KDP�%RQJDQL
.+2=$ 6LWKHPELVR
.81(1( 1RVLSKR�6DPXNHOLVLZH
0$'21'$ 1RWKDQGR�1RQJFHER
0$+/$%$ 6DQGLOH�3KDNDPDQL
0$1'Ζ=(/$ 7KREHND�3DXOLQD
0$981'/$ *XJXOHWKX�6WKHPELOH
0%$7+$ $PDQGD
0)(.$ 1ROZD]L
0Ζ<$ 1RQMDEXOR�%RQJRNXKOH
0.+Ζ=( 0DOZDQGH�1RP]DPR
0.+81*2 $VDQGD�3HQHORSH
022526Ζ 6LQGLVZH�1RPIXQGR�7KROLZH
03Ζ6$1( =DPRNZDNKH�6L\DERQJD
07+(7+:$ 1NXOXOHNR�0YHOR
076+$/Ζ 1RVLSKR�1RPSXPHOHOR
08<(1Ζ 7KDELVR
1'/298 1RQWDQGR�3DWLHQFH
1*Ζ'Ζ /HWXNXWXOD�0]ZDNH
1*2%(6( 1RQKODQKOD�=DQHOH
1*8%$1( 0XNHOLVLZH
1*:(1<$ 7KDELVR
1.2021'( 6LERQJLVHQL�9LFWXV
176+$1*$6( 6L\DQGD�6LPSKLZH
1;80$/2 6LPSKLZH�+RSHZHOO &80�/$8'(
1<$0$'=$:2�� 5DFKDHO�5XYDUDVKH &80�/$8'(
721Ζ /D]ROD

'LSORPD�LQ�
38%/Ζ&�$'0Ζ1Ζ675$7Ζ21�
�6SHFLDOLVLQJ�LQ�/RFDO�*RYHUQPHQW�0DQDJHPHQW�
&(/( 3KLQGLOH
'/$0Ζ1Ζ 1RPEHNR�1RNXNKDQ\D�-HDQ
'/$0Ζ1Ζ 6WKROLZH�1RPSXPHOHOR
'80(=:(1Ζ :HQG\
*80('( 6WKHPELVR�1KODNDQLSKR
*:$0$1'$ 1REXKOH
.+$0%8/( 1KODNDQLSKR�7KHPEDQL
.81(1( %ULJKWQHVV�/LQGLZH
0$'/$/$ 1RPEXOHOR�/HWLD
0$-Ζ<$ 7KDQGX\LVH�.ZHWKHPED
0$-2=Ζ 6LSKRVRWKDQGR�1JFHER


�'HDQȇV�0HULW�$ZDUG�IRU�$FDGHPLF�([FHOOHQFH



ƗřŘƘ

0(0(/$ 'LGLQWOH�7KDQGR
0(1':$1$ $SKLQGLOH
0.+Ζ=( ;ROLVZD�0LQHQKOH
0.+Ζ=( =DPDPER�1RNZD]L
07+(0%8 1RQKOH�5RVH
1'(%(/( /HWKXNXWKXOD�%RQJLQNRVL
1'/$= Ζ6LSKLZH�1RPSLOR
1'/298 6LOLQGRNXKOH�3KXPODQL
1(1( $SKLOH
1*8%$1( %KHNLVLJFLQR�
1.202 1FDPLVLOH�3HJJ\
1;80$/2 6LERQHOR
1<86:$ 1ROXWKDQGR
1=Ζ0$1'( /LQGHODQL�7KDER
;$%$ 6EXVLVLZH�3ULQFHVV
=81*8 7KHPEHOLKOH

'LSORPD�LQ�
38%/Ζ&�$'0Ζ1Ζ675$7Ζ21�
�6SHFLDOLVLQJ�LQ�3XEOLF�0DQDJHPHQW�
%$6Ζ 1REXKOH
'8%( 6DQGLOH�$PRV
'80$ 7KDEDQL
+/$76+:$<2 0SXPHOHOR
+/21*:$ 6OLQGLOH
/$1*$ 6LQGLVZD�3UHFLRXV
/8)(/( 6LQHWKHPED
/87+8/Ζ /X\DQGD�3UHWW\
0$14(/( 0HQ\LZH�/XQJLOH�
0$7+( 1WRPELIXWKL�3UHFLRXV
0%21$0%Ζ 6DQGLVLZH
0+/21*2 1WRPELȴNLOH
0-2/Ζ /XIHIH
0.+:$1$=Ζ 0X]LZDPDQD]DUHWK�6DQHOH
0/$0%2 $QGLVZD�=DPLOH�)HOLFLW\
0/$0%2 7KRELOH�0LQHQKOH
0381=$1$ 1RNZDQGD�1RQGXPLVR
07+(0%8 .ZDQHOH�1NRVL\D]L
09(/$6( 7KREHND
0=Ζ=Ζ /ZDQGH
1*&2%2 +ODNDQSKDQL�(SKUDLP
1*&21*2 1RVLSKR�1ROZD]L
1+/$1*8/(/$ 0DQGLVD
1.:$1<$1$ 6SKXPHOHOH�0DQG\
178/Ζ 1R[ROR�1DOHGL
1;$6$1( /X\DQGD
5$'(%( 1RNXOXQJD�7KDQGLZH�0HOOLVD
5$'(%( 1RQWREHNR

'LSORPD�LQ�
38%/Ζ&�$'0Ζ1Ζ675$7Ζ21�
�6SHFLDOLVLQJ�LQ�6XSSO\�&KDLQ�0DQDJHPHQW�
%+(1*8 1WRPEH]LQLQJL�&\QWKLD
%Ζ<(/$ 6DQGLOH�6DPNHOR
%:$/Ζ =DPD�1RQWREHNR
&(/( =L\DQGD�9DOHQWLD
'Ζ0%$ 3UXGHQFH�0EDOL

'-80$ &KULVWRSKH &80�/$8'(

'/$'/$ 0LQHQKOH�0DQHOLVL
'8%( 6DQHOH�-RKDQQHV
*&$%$ 0RQGOL�6L]ZH
*281'(1 -RDQQD�5HHVH
*29(1'(5 .LVKD\OLQ
*80('( 0HORG\�3KXPOLOH
-$/Ζ 6NKXPEX]R
-2+1621 0DVRQHOH
.$/Ζ3$ 1RQ]ZDND]L�=LQKOH
.+(6:$ )XQLQNRVL�&LYLO
.+2=$ &KDUPDLQH�5HȴOZH
.+80$/2 6QHWKHPED�&KDUPDLQH
.8%+(.$ =DPRNXKOH
.80$/2 <DQGLVD
.8=:$<2 %DQGLOH�$NKRQQD
/$1'( 6D[ROD
/81*$ /XODPD�1RNZHWKDED
0$%Ζ=(/$ 6LSKHVLKOH�6LFKDED�6DPNHOR
0$.+$1<$ 1RVLSKR
0$/Ζ1*$ 1RPRQGH�$PDQG
0$=Ζ%8.2 1WDQGR\HQNRVL�=DPDQJZHQL
0%$7+$ 0]RPXKOH�(PPDQXHO
0&2<Ζ 7KHPEHOLKOH
0'/(76+( 1RQGXPLVR�6DOLWKD
0'/(76+( 7KDEDQL�ΖQQRFHQW
0+/21*2 $QGLOH
0+/81*8 6LQGLVLZH�$QHOH
0.+81*2 /X\DQGD�)LND�4LQLVR
0/$%$ 7KHPEHOLKOH
01&8%( /HWKRNXKOH�1ROXWKDQGR
01&8%( 6LPSKLZH�/XQJHOR
01*20$ 6ERQJRNXKOH�6LSKRVHWKX
01*81Ζ =DQHOH�%XVLH
032176+$1( $QGLOH�1WRPEL]LQL
032176+$1( 6SKLZH]RQD�1RPDWKHPED
0381*26( /RQGLZH�1RNXSKLZD
06$1Ζ :DQGLOH
076+$/Ζ 6L\DERQJD�0XNHODQL�0VL]L
1'(%(/( 1RQMDEXOR
1'8/Ζ /XVDQGD�1RPSXPHOHOR
1*&2%2 4LQLVR�3DWLHQFH
1.26Ζ 1ROXYR
1.26Ζ 6L\DERQJD�&HFLO
17Ζ1*$ 1REXKOH�3ULQFHVV
1720%(/$ =DPDQWREHOD
176+$1*$6( =DQHPSLOR�6LSKLZRVHWKX
1=8=$ %DQGLOH�6LSKHVLKOH
1=8=$ 1RPFHER�1ROZDQGOH
3+(1<$1( 6LEXVLVR�.KXOHNDQL
6+$%$1( 7KHPELQNRVL�1MDEXOR
6Ζ%Ζ6Ζ 6L\DERQJD
6Ζ%Ζ<$ 1RQKODKOD�3UHWW\
621*Ζ<$ 1RQNRVL�(VHWKX
7(0%( +ORQLSKLOH�1RQWREHNR
7+$%(7+( 7KDQGDQDQL�/XWKDQGR
:$.Ζ/Ζ $PDQGD�)DULGD
=:$1( 0EDOL


�'HDQȇV�0HULW�$ZDUG�IRU�$FDGHPLF�([FHOOHQFH



ƗřřƘ

1DWLRQDO�'LSORPD�LQ�
&$7(5Ζ1*�0$1$*(0(17
&(/( $VDQGD�1RQKODQKOD
&(/( =LQKOH�6PDQJHOH
*$0%8 1RPWKDQGD]R�$QGLVZD
*&:(16$ 1WRPEL\HQNRVL�3ULQFHVV
*80('( $QGLVZD
+$'(%( ΖPPDFXODWH�*DELVLOH
+/(1*:$ 1RNXSKLZD�3UHWW\
+/21*:$ 7KHPEHOLKOH
-8/$ 1RVLSKR�ΖQQRFHQWLD
.+8%Ζ6$ 6L\DQGD�6LSKHVLKOH
.+80$/2 =DPDQWXQJZD�7KHPEHOLKOH
0$%$62 =DQHOH
0$'21'$ 1RPSXPHOHOR�1RQWXWKXNR
0$1*4Ζ1'$ =DQHOH�*UDFHRXV
0$6+$%$1( 6LSKXPHOHOH�6HQDPLOH�6WKDQGZD
0$981'/$ 7KREDQL�6DPNHOR
0+/21*2 $VDQGD
0+/21*2 *XJXOHWKX�1NRVLQJLSKLOH
0-Ζ<$.+2 7KHPEHOLKOH�0LQHQKOH
0.+Ζ=( &\QGHUHOOD�1KODOXHQKOH�0D\HPDNDWVR
0.+Ζ=( 3KXPODQL�5RPHR
0.+:$1$=Ζ 0DQGLVD�0LQHQKOH�$\DQGD
0/$0%2 6
1RWKLOH�&HEHOLKOH
0381*26( 7KHPEHND�6LQHQKODQKOD
07+(0%8 0D\LERQJZH�=DPDQL
1$Ζ.(5 /LQJHVKZDUL
1*&2%2 %RQJLQNRVL�6DQHOH
1*&2%2 =DPHNLOH�*XJX�)RUWXQDWH
1+/(%(/$ =DPDQGXOR�:LQWHURVH
16(/( .XIH]LZH�0LQHQKOH
16Ζ%$1'( 0WKRNR]LVL
1720%(/$ 1RQGXPLVR
176+$1*$6( 3KLZH
6+2=Ζ 6DQGLOH
6Ζ7+2/( 1ROXWKDQGR�0LFKHOOH�0EDOHQKOH
=$&$ 1RQVLQGLVR�7KHPEDOHWKX
=$0$ 1RPIXQGR

1DWLRQDO�'LSORPD�LQ�
(&27285Ζ60�0$1$*(0(17
%(.:$ 6LSKLZH�&\ULO
%(1*8 =DPD
%+(1*8 7KDELOH
%87+(/(=Ζ 6WKDQGLOH�0YHOR\HQNRVL
&(/( 6DQGLOH�1LFKROXV
&+21&2 1RNZDQGD
'/$'/$ $QJHO�6DQHOLVLZH
'/$0Ζ1Ζ 0LQHQKOH�0DPEHU\
'/$0Ζ1Ζ 6L\DERQJD
'=(/:$ 1RNZDQGD
)Ζ+/(/$ 1NDQ\LVR
*80('( 1NRVLNKRQD�6LSKLQKODQKOD
*80('( 3KLQGLOH�:LWKQHVV
*80('( 7KXODQL�ΖVUDHO
*80('( =DQGLOH
+/21*:$1( /XWKDQGR�6
7KDELOH

+/21*:$1( 7KHPEHOLKOH�3UHFLRXV
+/21*:$1( =HWKHPEH�6HQDPLOH
-$0Ζ/( 1RQKODNDQLSKR�3RUWLD
.+$1<Ζ/( 6LQHWKHPED
.+80$/2 7KDQGLZH�3UXGHQFH
.876+:$ /XEDQ]L�0DVLPGXPLVH
/(1*2$6$ 0VL]L�:RQGHUER\
/8+/21*:$1(�� 1RNXSKLOD�1R[ROR�3HDFHIXOO
0$%$62 1MDEXOR�%HQHGLFW
0$'/$/$ 6KDQWHOOH
0$'21'$ /RQGHND
0$'21'2 0WKDELVHQL
0$'21'2 7KHPEHND�*ULVVHQGD
0$*$*8/$ 6LȴVR
0$/$1'$ /ZDQJD�6RORNR
0$6Ζ.$1( 1RPDWKHPED�4XHHQ
0$7+( $PDQGD�%ULGJHWWH
0$7+(1-:$ 1NRVLNKRQD�6ȴVR
0$=Ζ%8.2 %RQJRNXKOH�0YXVHOHOR
0$=Ζ%8.2 ;ROLVLOH�3UHFLRXV
0%$0%2 6DPXNHOLVLZH�(PPDFXODWH
0%$1-:$ $PDQGB
0%$7+$ 1NRVLQDWIJ
0%+(/( 1TRELOH�3HDUO�1RPIXQGR
0&$0%Ζ /LQGRNXKOH
0+/21*2 /HWKRNXKOH�6LPSKLZH
0+/21*2 =LSKR�6DEHOR
0Ζ<$ 0EDOL]HWKX�6LYX\LVLOH
0.+Ζ=( 0DOXVL
0.+Ζ=( 0ORQGL
0.+Ζ=( =DPD
0.+8/Ζ6( 1RQKODQKOD�1ROZD]L
0.+:$1$=Ζ +OHQJLZH�3KLOLOH
0.+:$1$=Ζ 1RVLSKR�1NRVLVLSKH\HQD
0/$0%2 1RPEX\LVHOR�)RUWXQDWH
01Ζ.$7+Ζ 6DPXNHOLVLZH�3ULQFHVV
06Ζ0$1*2 $NZDQGXNXWKXOD�3KHOHODQL
06Ζ0$1*2 6DEHOR�6LȴVR
07+(0%8 1RPIXQGR�1WRNR]R
098%8 %RQJHND�7KRODQL
0<$.$ 0DNKRVL�1TXEHNR
0<(=$ 7KDOHQWH�6LQHQKODQKOD
0=Ζ0(/$ %KHNX\LVH�5RQDOG
1&8%( 6LPDQJD�6
7KHPELOH
1'(%(/( )DQHOHVLERQJH�7KDQGR
1'/298 %RQJDQL�1KODQKOD\DNKH
1'/298 1NXOXOHNR
1'/298 1RQWREHNR
1'/298 6LSKHVLKOH
1(1( $QGLOH�=LEXVH
1*&$1*$<( .JRWVR
1*&2%2 (VLKOH
1*&2%2 1RPSLOR�5HQFLD
1*&2%2 6DPNHOR�/HRQ
1*&2%2 6LEDKOH
1*&21*2 0DVLPERQJH
1*Ζ'Ζ 7KRODNHOH�7UDF\
1*2%(6( .KXOXOHNLOH�-HQHW



ƗřŚƘ

1*8%$1( 0LQHQKOH�6L\DSKLZD
1.:$1<$1$ /HWKRNXKOH�5HQHH
1209$/2 6SKHVLKOH
121*:(-$1( $ERQD
176+$1*$6( 1RPWKDQGD]R�3HQHORSH
178/Ζ =DPDEKHOH�%HQHGLFWD
1;80$/2 6HVLWKHPEDNX\H�1WRPELNKRQD
1<(0%( 6LQGL
1<21*:$1$ /RQGHND�6KDURQ
1=$0$ 1HOLVLZH
3+26:$ 6SKRND]L
5$0$1*2(/( 7DNDWVR�:HQG\
6+$%$/$/$ 0QHOLVL
6+$%$1*8 7KREDQL�$UQROG
6+2%$ <RODQGD�1ROXYR
6+2=Ζ 6L\HWKHPED�6LWKRNR]R�)UDQFKLVH
6Ζ%Ζ<$ 6WKDQGLZH
6Ζ.+$.+$1( 6
%DKOH�1RNZDQGD
6Ζ.+$.+$1( 6DPXNHOLVLZH�6LSKRND]L
6Ζ6+Ζ +ODODQL�3UHFLRXV
6Ζ7(1$ 2NXKOH
7+$1*2 7KXOLVLOH�1WRPEL\HQNRVL
7+(7+:$<2 7KDELVR�1KODQKOD
9(=Ζ 6LERQLVR
:$1'$ 1TXEHNR�4KXEHND
;8/8 1RQGXPLVR
=21'Ζ -DEXODQL�7KRPDV
=21'2 %XNLVDQL�3KHQGXODQL
=8/8 7KDELVR
=8/8 7KHPEHOHQNRVLQL�/XQJHOR
=80$ /RQGLZH
=80$ 6LWKHPELOH�1RNZD]L
=80$ =HWKX�1RP]DPR
=81*8 6DPNHOLVLZH�%XVLVLZH
=:$1( 0EDOL�=DQHOH

1DWLRQDO�'LSORPD�LQ�
+263Ζ7$/Ζ7<�0$1$*(0(17
$02&. 1RQWREHNR
%+(1*8 /DQJHOLKOH�/XQJHOR
%+(1*8 =DQHOH�3HWURQHOOD
%Ζ<(/$ 3KLQGLOH
%/26( 6WKDELVLOH�$SKHOHOH
%2'2=$ 7KREHND�$QJHO
%2+/(/$ 6LQDNR
%87+(/(=Ζ %XOHOZD�%HQHGLFWD
%87+(/(=Ζ 1RPFHER�5RVHEXG
%87+(/(=Ζ 3KLQGLOH
&(/( $\DQGD�1RPFHER
&+Ζ/Ζ 3KLQGLOH�3ULQFHVV
'/$0Ζ1Ζ 6LQTRELOH�3HWXQLD
'8%( .KDQ\LVDQL�7KRNR]DQL
'8%( 3KLOLOH�1REXKOH
'80$1( 6OLQGLOH�ΖQQRFHQWLD
)$.8'( /RQGLZH�3URPLVH
)$5(' $GULHQQH
*&$%$ 1HOLVZD�)DLWK
*&:$%$=$ 1RNXWKXOD

*Ζ1<$ 6IDQHOH�1NRVLNKRQD
*20%(/$ =HQDQL�/RQGLZH
*29(1'(5 7HUWLD
*8*86+( .KRSRWVR
*:$&(/$ 6WKHPELOH�6QHQKODQKOD
+/$76+:$<2 1NRVLQJLSKLOH�=DPDVZD]L
+/(/$ $\DQGD
+/21*:$1( 1RPEXVR�6LWKHPELOH
+/23+( 0IDQDIXWKL�6DQHOH
.+$1<(=$ 6LEXVLVR�%UDQGRQ
.+$:8/$ &HELVLOH�:HQG\
.+8%21Ζ /RQGHND�1ROXWKDQGR
.+80$/2 1RQNXOXOHNR�1RNZDQGD
.+80$/2 6DQHOH�0OXOHNL
.+80$/2 6DQHOH�3URPLVH
.+8=:$<2 6LSKLQGLOH�&KULVWREHOO
.83Ζ62 1DQGLSKD
/(0%('( $QGLVZD�3HWXQLD
/(0%('( 1RNZDQGD�+OH]LSKL
/Ζ1<$1( 6LVDQGD�.HLWXPHWVL
/87+8/Ζ 6OLQGLOH�0HUF\
0$%$62 1RQGXPLVR�1RPSLOR�3RUWLD
0$'Ζ.Ζ=(/$ 6LQD]R
0$'/$/$ 1ROXWKDQGR�3RUWLD
0$*876+:$ 0]ZDQGLOH�/LQGRNXKOH
0$+/$%$ /LQGRNXKOH�1LPURG
0$+/Ζ1=$ 1NRVLQDWKL�0[ROLVL�<XVRI
0$.2%$ =LEX\LOH
0$3+808/2 1RPFHER�3RUWLD
0$3+808/2 1RQWDQGR�ΖQQRFHQWLD
0$6$.$/$ 1DOHGL �
0$7+$3(56$' &ODXGHWWH�6HHPD
0$76+Ζ3+$ 6LEDEDOR
0%(/( %XVLVLZH
0%(/( 0LQHQKOH
0%8<$=Ζ 1ROXWKDQGR�0DQGLVD
0)817$1( <RODQGD
0*2=Ζ $PDQGD�ΖQQRFHQWLD &80�/$8'(
0*:Ζ/Ζ /RUQD
0+/21*2 /LQGHOZD�=LQKOH
0+/21*2 1WREHNR�/RYHQHVV
0Ζ<$ *XJXOHWKX &80�/$8'(
0.+Ζ=( 1ROZD]L�.ZDQHOH
0.+Ζ=( 6LQRWKDQGR�/X\DQGD &80�/$8'(
0.Ζ=( 1KODNDQLSKR�0ȴKOR
0.:$1$1=Ζ /RUUDLQH &80�/$8'(
01&:$%( 1RNXNKDQ\D�$QJHOLQH
01*81Ζ 7KDQGROZHWKX
0278126( 0RUHQD
06$1( $QGLOH�1RNZD]L
07+$/$1( /XQJL
07+(0%8 /XQJLOH�$QHOH
0<$.$ 3KLODVHQDPH
0<(=$ 1RQGXPLVR
0=2%( /LQGRNXKOH
0=2%( 1RP]DPR
1'/298 $QGLOH�6DPNHOR
1'/298 7UXHORYH�1RPYXOD



ƗřśƘ

1'29(/$ $VDQGD�1ROXWKDQGR
1*&2%2 3XOHQJ�)HOLFLD
1*&2%2 7KDNDVDQL
1*Ζ'Ζ .ZDQHOH�0FHELVL
1*8%$1( 1RPSLOR�-R\�)XOO
1*:$1( 3KLODVDQGH &80�/$8'(
1.26Ζ 6DPDQWKD�7KREHND
1.:$1<$1( 6SKLZH�&\QWKLD
176+$1*$6( %KHNL]LWKD�0ODPXOL
1;80$/2 6DPNHOLVLZH�*RRGQHVV
1;80$/2 6DQGLOH�%HQ
1<2.$ 6LOLQGLOH�%HVVLH
1=8=$ %RQJLZH�&KDULW\
3(.2%$ -HUPDLQH�/HVOH\

5$'(%( =HQDQGH�9DQJLOH &80�/$8'(�
6(/8$1( 6DQHOH
6+$%$1*8 6LNKXPEX]R�6LPR
6+$1'8 :DQGLOH�&DQG\
6+$1*( /RQGHND
6+21*:( %RQJXPHQ]L�0LQHQKOH
6Ζ%Ζ6Ζ 1ROXWKDQGR�6L\D]DPD
6Ζ%Ζ<$ 1RQKODNDQLSKR�0EDOL
6Ζ%Ζ<$ 6
3KHVLKOH
6Ζ.+$.+$1( 7KDQGROZHWKX�6LEXVLVLZH
6Ζ7+2/( %RQLVLZH�3UHWW\�*LUO
6Ζ7+2/( &HELOH
6Ζ7+2/( .KHWKHOR�1]X]R
6Ζ7+2/( 1NRVLNKRQD�6IXQGR
626Ζ%2 9X\LVZD
7(0%( 0DOXVL�0DQJDOLVR
7(7Ζ 6XOH]L�7XOLVLOH�7XOHWX
7+$%$ 5DEHODQL�+RSH &80�/$8'(
7+$%('( 0HQ]L�=LSKR
7285( /LVD�)DWLPD &80�/$8'(
76(+/2 'LSXZR
;$%$ 1RPRQGH�9DOHQFLD�6LQDNRNRQNH
=$/$ 1RQVLNHOHOR�0DQG\
=Ζ%(.( (VLKOH
=Ζ'( (VLKOH�$ȴNLOH
=21*:$1$ &RQVWDQFH�1H]LVZD &80�/$8'(
=8/8 1RNZDQGD
=8/8 1RPEXVR

1DWLRQDO�'LSORPD�LQ�
0$1$*(0(17
1*&2%2 .ZDQHOH�+DPLOWRQ

1DWLRQDO�'LSORPD�LQ�
0$5.(7Ζ1*
0Ζ1*(1 %URQZ\Q�<YHWWH

1DWLRQDO�'LSORPD�LQ�
38%/Ζ&�0$1$*(0(17
0+/81*8 <DQGLVD
=:$1( 7KDELVR

1DWLRQDO�'LSORPD�LQ�
7285Ζ60�0$1$*(0(17
$17+21< 0LFKDHOD�5RVH
&+$0$1( 1RQKODQKOD
'/$0Ζ1Ζ )H]LOH�/HWKXNXWKXOD
'2'$ 6LSKRVHQNRVL
'80$ 6LERQLVR�3KLODQL
*80('( :HQG\
*:$/$ 6LTLQLVHNR
-2=Ζ 2\HQD
.+$1<Ζ/( 1RVLKOH�6L\HWKHPED
.+2=$ �6LQTRELOH�0DUWKD
.+80$/2 0QTREL�&OLQWRQ
/$1*$ /X\DQGD�6HEHQ]D�+ODNDQLSKD
0$%$62 1HOLVD�0HQGOH
0$'216(/$ %RQJXPXVD�6L\DQGD
0$+/$%$ 6L]LOH�9DPLVLOH�7KXOLOH
0$.+$7+Ζ1Ζ 7KHPEHOLKOH
0$3+808/2 3KXP]LOH�3DWLHQFH

0$5$:8 =RODQL &80�/$8'(�
0$6Ζ.$1( 1RQKODQKOD�3UHFLRXV
0$=Ζ%8.2 0EDOL�1RQWRNR]R
0%$7+$ 7KRNR]LOH�1HOLVLZH
0%8&( 6DQHOLVLZH
0Ζ<$ $PDQGD
0-:$+$ %RQJHND�&DVVDQGUD
0.+Ζ=( =DPDPER
0.+:$1$=Ζ 6LWKRNR]LOH�/RQGLZH
01*20$ 1RQGXPLVR�1RNZDQGD
0381*26( %D]LELOH�6LEDKOH
06:(/Ζ 6LPWKDQGLOH�6WKDELOH
07(7:$ =LQLWKD
07+(0%8 1RPEXOHOR�1HOL
07+(7+:$ 1NRVL\D]L�6DNKLOH
07+(7+:$ 6LPSKLZH�6LEXVLVR
072/2 =LVDQGD
0:(/Ζ :HQG\
0=2/2 6DQHOLVLZH�3HUVHYHUHQFH
1&:$1( 1R]LSKR
1'/298 1NRVLQJLSKLOH
1(1( 6LQHQKODQKOD�%RQJHND
1.26Ζ 3KRNZDNKH�*LYHQ
121'$%8/$ /LQGRNXKOH
16(/( )LNLOH�*UDFH
176+$1*$6( 1RPFHER
178/Ζ =LYHOHOH
327$ 0DQGLVD�&KDULW\
4:$%( .KDQ\LVLOH
6+$1'8 7KDEDQL
6+2=Ζ 6DQGLOH�%OHVVLQJ
7+$1*2 0DQGLVD�%ULOOLDQW
;$.$=$ 6DQGLOH�0HQHOLVL
;8/8 -DEXOLOH�1WDQGR\HQNRVL
;8/8 1MDEXOR�/DXUHQ]R


�'HDQȇV�0HULW�$ZDUG�IRU�$FDGHPLF�([FHOOHQFH



ƗřŜƘ

1DWLRQDO�'LSORPD�LQ�
5(7$Ζ/�%86Ζ1(66�0$1$*(0(17
.:(<$0$ 0]LZRNXWKXOD
1=8=$ 6LEDQL�%ULJKWQHVV
=21'Ζ 6SKDPDQGOD�5HDVRQ

+LJKHU�&HUWLȴFDWH�LQ�
%86Ζ1(66�$'0Ζ1Ζ675$7Ζ21
%+(1*8 $\DQGD�*XJXOHWKX
&(/( 1RVLSKR�*UDFLRXV�7KDELVR
'/$0Ζ1Ζ .KHWKLZH�3UHFLRXV
'/$0Ζ1Ζ 1R]LEXVLVR�%ULJKWQHVV
'/$08.$ 6SKHVLKOH�1RQGXPLVR &80�/$8'(
'2<Ζ6$ 1R]LSKR�3UXGDQFH
*$6$ /X\DQGD
*$6(/$ 1RPSLOR
*80('( 1RNXERQJD &80�/$8'(
*80('( =DPD
*:Ζ176$ =L]LEHOH
+/23+( /XQJLVLOH
-(=$ 0LQHQKOH�;RODQL
-2.:(1Ζ 1ZDELVD�&DUROLQH
.+$0%8/( 1ROZD]L
/$08/$ 9DPLOH�6QHQKODQKOD
/8.+2=Ζ =LQKOH
/89812 1RQWREHNR &80�/$8'(
0$&+Ζ 6LOLQGRNXKOH &80�/$8'(
0$-2/$ /RQGHND�$QHOH &80�/$8'(
0$3$0(/$ 1RPIXQGR
0$68.8 7KHPEHND�3ULVFLOODK
0%$7+$ =HNKHWKHOR
0%(/( $PDQGD
0%+(/( 1RNXSKLOD
0%+(/( 6LSKXPHOHO�1RPEXVR
0%2.$=Ζ 7KRELOH�ΖQQRFHQWLD
0&$0%Ζ 1RNZHWKHPED�6LQHQKODQKOD
0'/(76+( +HPHOWRQ�0EXVR &80�/$8'(
0.+Ζ=( 1ROXGZH�*ORULD�0DOLERQJZH
0.+:$1$=Ζ 1RPSLOR�1RPYHOR
01*81Ζ =LQLQJL�$NKRQD &80�/$8'(
01*81Ζ 6L\DQGD�0LNH
07$0%2 1RPRQGH�1TRELOH
07+(7+:$ /RQGLZH�%RQDQJD\H
076+$/Ζ 1RPSXPHOHOR
076+$/Ζ 6EXVLVLZH�ΖPPDFXODWH
0=2%( 1RPYXOD�1RPSLOR
1'(%(/( :HQG\
1'(%(/( 6WKHPEHOH�$NKRQD
1'/(/$ $PDKOH &80�/$8'(
1'/298 1RWKDQGR
1'/298 1RWKDQGR�0RQLFD
1'=Ζ0%298 <YRQQH
1*&$08 *XJX�7RQH\
1*&2%2 6DPNHOLVLZH
1*Ζ'Ζ 1RPNKRVL�=RPEXNLVR
1*2%(6( 1WXWKXNR�0X]LZDQGLOH
168.:Ζ1Ζ =HWKHPELVR
176+Ζ1*Ζ/$ 1RQWRNR]R�3UHFLRXV &80�/$8'(

1;80$/2 $QGLOH &80�/$8'(
1<$&.$$/ 5DFKHO�%HDWULFH�+DJDU &80�/$8'(
2:868 <RODQGD
3$1*:$ 1DVLSKL
3+26:$ 1ROXWKDQGR�)RUWXQDWH
4('$ =LPDVD
5$'(%( 2QD�-R\IXO
5$'(%( %RQJHND
6+2=Ζ 7KHPEHND
6+2=Ζ 7KDQGR�3LQN\
6Ζ%Ζ6Ζ 1WREHNR�6WKHPELVR
6Ζ%Ζ<$ =X]LZH�7KREHND
6Ζ%Ζ<$ 1RPRQGH
6Ζ0(/$1( 7KXEHOLKOH�1RVLSKR
6Ζ7+2/( 6QHJXJX�/XF\
6.+$.+$1( 6LPXNHOR
7+$%(7+( %DIDQD�:HOFRPH
7+$)(1Ζ 0EXVR
9Ζ/$.$=Ζ 6WKDELOH�3UHFLRXV
;8/8 0LQHQKOH�&DURO
=21'Ζ /X\DQGD�1RHOHQH
=8/8 6L]LZH
=80$ 1RVLKOH�)DLWK
=81*8 1HOLVZD�6LQD]R &80�/$8'(

+LJKHU�&HUWLȴFDWH�LQ�
&8/Ζ1$5<�6.Ζ//6
$//Ζ $V\XW�/HLOD &80�/$8'(
%Ζ<(/$ .ZDQHOH
&(/( =LSKL�0EDOL
'/$0Ζ1Ζ $PDQGD
*&:(16$ /LQGRNXKOH
+/$76+:$<2 %RQJHND�.KRPELVLOH
.+2=$ 1WRNR]R�3UHFLRXV &80�/$8'(
.Ζ67(1 /XFLOOH�%HUQDGHWWH &80�/$8'(
/(272 $NKRQD�/X\DQGD
0$*$%$ $SKHOHOH
0%$7+$ 6LSKHVLKOH�=DPDQL
0)(.$ 6QHWKHPED�=DPDVKHQJH
0.+Ζ=( 1RPSLOR &80�/$8'(
0.+Ζ=( 7KROLZH�-RXUOLQ &80�/$8'(
0.+:$1$=Ζ 0EXVR�6L\DQGD�;RODQL
01&8%( 1RPFHER
01*81Ζ 0DQHVL�3HWURQHOOD
014$<Ζ 1RWKDQGR�1RQWREHNR
0620Ζ 6QTRELOH�1RQWRNR]R
07(0%8 $PDKOH�/RYH�-R\
07+(0%8 6DQGLOH
07+(0%8 6LOLQGLOH�3KLOLOH
07+20%(1Ζ 1RNXNKDQ\D�%RQJLZH
1$%+8 /X\DQGD
1'/298 6WKHPELOH�6OLQGLOH
1'/298 7KDQGHND�0RUUHQ
1*&81*$0$ 6LNKXOLVLOH�:HQG\
1*2%(6( 1RQKODQKOD�/XFN\QHVV
17Ζ0%$ &HOLPSLOR�6HQDPLOH
1;$6$1$ 1RNXERQJD
1;21*2 $QJHO�&HOLZH



ƗřŝƘ

1;80$/2 =RQTRED
6Ζ0(/$1( 1RQWVLNHOHOR
6Ζ7+2/( *XJX�7KXWKXNLOH
=8/8 6SKHVLKOH�=HU\FK

+LJKHU�&HUWLȴFDWH�LQ�
(&27285Ζ60
%8.+$/Ζ 6LȴNLOH
'=$1Ζ%( &KXOHND]L
*$%(/$ $PDQGD�;ROLOH &80�/$8'(
*$=8 6L]ZH�$\DQGD
*80('( 0VL]L�0SLOR
*:$/$ 1RQKOHNR
*:(7<$1$ 6LOLQGLOH
.+$1<Ζ/( $SKLZH�6DQHOLVZD
.80$/2 1RNXOXQJD
0$%$62 6ORQGLZH�7KDQGROZHQNRVL
0$'Ζ<$ 6LSKH
0$*(08 7KDQGX[ROR
0$+/$1*8 6L]DNHOH�3UHFLRXV &80�/$8'(
0$=Ζ%8.2 6SKXPHOHOH�7UDF\
0%8<Ζ6$ 7KDQGD]LOH
0'+/2/2 1RPRQGH�)RUWXQDWH
0+/21*2 1R]LEXVLVR�=DQHOH � &80�/$8'(
0.+Ζ=( %RQJHND
0.+Ζ=( 6L\DERQJ
0/$0%2 .ZHQHOH
02/()( :DQGLOH�$OIUHG
027+$ 6DPNHOR�0RQJH]L
04$'Ζ :LQLOH
06:(/Ζ )LNLOH�=DPD
07+(0%8 +OHQJLZH�1RNZD]L
07+(0%8 1RVLSKR�3DPHOD
07+(0%8 6DQHOH�6LERQJDNRQNH
076+$/Ζ 1RVLSKR�3UHFLRXV
1&8%( 1RNZD]L�3ULQFHVV
1'$%$ 1ROZD]L
1'/298 6DQHOLVLZH
1*&2%2 1RQGXPLVR�3UDLVHJRG
1*(0$ 6L\HWKHPED
1*2%(6( &DQG\�/X\DQGD
1*8%$1( 0EDOHQKOH�;ROR
326:$ $SKLZH�.KZH]L
6Ζ%Ζ<$ 6LQHWKHPED�)LVRNXKOH
6Ζ7+2/( $PDKOH�9X\LVLOH &80�/$8'(
626Ζ%2 /XODPD
7(0%( 1NRVLQJLSKLOH�1ND]LPXOR
7+$%(7+( 1RNXERQJD�<YHWWH
7+$1*2 1R[ROR�1RPEXVR
981'/$ 6WKDQGLZH
=21'Ζ 1ROXYX\R�:HQG\
=8/8 1NRVLNKRQD

+LJKHU�&HUWLȴFDWH�LQ�
+263Ζ7$/Ζ7<�$1'�/(Ζ685(�678'Ζ(6
%8.26Ζ1Ζ %RQJHND�6LEXOHOR�6DPNHOR
&(/( 0LUHOOH�$SKLZH &80�/$8'(
+/$76+:$<2 6
.KXPEX]R�5HYLYDO

0$'/$/$ =DNKRQD
0$7+$%$ 1LQJL�1RWKDQGR
0$7+(1-:$ 0D]ZL�&\ULO
0%21$0%Ζ 6LWKDELOH�3KLOLOH
0%8<$=Ζ .ZDQHOH�1RNZDQGD
0'/$/26( 1RPEDOHQKOH�/XFLD
0.+Ζ=( $QGLOH�6KHUOH\
07+(0%8 6OLQGLOH�1RPXVD
076+$/Ζ 1RNXWKXOD�3RUWLD
1$/$ $QGLOH�0HOXVL
1&8%( 1RNXOXQJD�3RUWLD
1'+/(/$ 6HQ]R�&OLYH
1'/(/$ 0RQGOL�1DPDQGOD
1'/(/$ =LQLQJL
1':$1':( 6LQHVLSKR
1*48/81*$ 0LVRNXKOH
1.26Ζ /LQGLZH�&ROOHQFH
1.26Ζ /RQGLZH�6DPDQWKD
6+$%$/$/$ 3KXPODQL�3HWURV
6+(=Ζ +DSSLQHVV�6WKDELOH� &80�/$8'(
6Ζ0$0$1( 2OZHWKX�$QJHO
;8/8 6LQHQKODQKOD�1RNXEHNH]HOD
=80$ 6LQHQKODQKOD�1RQWHWKHOHOR

+LJKHU�&HUWLȴFDWH�LQ�
+80$1�5(6285&(6
%87+(/(=Ζ ;ROLOH
&(/( 1RNZDQGD
&+$0$1( 1WREHNR
&+(0$1( 1ROXWKDQGR
'/$0Ζ1Ζ /LQGRNXKOH�.QRZOHGJH
'/$0Ζ1Ζ 1RNZDQGD
'8%( 1RPYXOD
'8%( /XQJLOH�)DLWK &80�/$8'(
'8%( 1RVLSKR &80�/$8'(
*Ζ1$ 1NRVLQDWKL
*4$0$1( $VLSKH
*80('( /XVDQGD
*80('( 7KDQGHND�6
1HQKODQKOD
*:$/$ 1R[ROR
+$'(%( 1RQWDQGR
+$'(%( 1RQMDEXOR
+/$.2 6DPDQWKD�0RURQJRD
.+2=$ 1RNXSKLZD�1RPFHER
.+8%Ζ6$ 1WRPEHQKOH
.+80$/2 6L\DERQJD�%RQJRNXKOH
.+80$/2 0]ZDQGLOH &80�/$8'(
/8.+2=Ζ 3KLOLVZD
/86+$%$ 1ROXWKDQGR
/86+$%$ 7KDQGROZHWKX &80�/$8'(
0$'Ζ%$ 0IXQGR�%ULJKW &80�/$8'(
0$'/$/$ 6LWKXOLOH�1ROZD]L
0$'/$/$ 0HOXVL &80�/$8'(
0$'21'2 =ZDNHOH�6SKHSKLOH
0$-2/$ /X\DQGD�1DQGLSKD � &80�/$8'(
0$.+2%$ 6HQ]R &80�/$8'(
0$3+808/2 6DPNHOH
0$7+216Ζ 0NKXOLVHQL�0HWKHXV &80�/$8'(



ƗřŞƘ

0$;(6Ζ%( 7KDER
0%$1*$7$ 6LSKRND]L
0%+(/( 1ROZD]L�3KLOLVLZH &80�/$8'(
0+/21*2 ;RODQL�(OYLV &80�/$8'(
0+/81*8 6WKHPELOH�$\DERQJD
0.+Ζ=( 0LQHQKOH��7KDQGD]D
01*81Ζ 7KRORNXKOH
0620Ζ 1R]LSKR�&KDUPDLQH &80�/$8'(
07+(0%8 ;ROLOH�3UXGHQFH
0<(1'( 7KDELVR�6KDQLFH
0=Ζ=Ζ 3DWULFN�6HQ]R &80�/$8'(
1'(%(/( $PDKOH�6DQGD &80�/$8'(
1'/$1*Ζ6$ 6LEXVLVR
1'/298 6LWKHPELOH
1'/298 =DQGLOH
1(1( (\DPL�1WRNR]R &80�/$8'(
1*&$08 +DODOLVLZH
1*&2%2 1RNXERKJD�3HUWXQLD &80�/$8'(
1*8%$1( 1RNZDQGD�)HOLFLD
1*8%2� $VDQGD
14(14$ $PDQGD�&KDUPDQH &80�/$8'(
17Ζ0%$1( 6LSKRNXKOH�.KXPEXODQL
176+(/( /LQGRNXKOH
178/Ζ 1RQJFHER�3HUFHYLHUDQFH
1;80$/2 1RPIXQGR
1<$:8=$ :DQGLVZD�1TXEHNR
5$'(%( $VDQGD�0DUJDUHW
6Ζ%Ζ<$ 1RPEXVR�%RQJLWKHPED
6Ζ6+Ζ 0EDOL�3HQHORSH &80�/$8'(
6Ζ7+2/( 1RPIXQGR�3DWULFLD
6Ζ<$<$ 6LPSKLZH�6LQRPFHER
7(0%( 1RQWHWKHOHOR�6QHWKHPED
:(/$ 6
+OHOLOH�1RNXNKDQ\D
=8/8 0DOZDQGH�1NRVLNKRQD &80�/$8'(
=8/8 6LWKDELOH
=80$ 0]XYXNLOH�/LQGRNXKOH

+LJKHU�&HUWLȴFDWH�LQ�
/(*$/�$63(&76�2)�%86Ζ1(66
&(/( $\DQGD
'/$0Ζ1Ζ 9X\LVZD
*80%Ζ 3KLODQL�0WKRNR]LVL
+/$76+:$<2 6LSKHSKLVR &80�/$8'(
+/(.:$<2 /XVDQGD�1RVLSKR
.+80$/2 =LPHOH�/LQGD�'XGX
/87+8/Ζ 0DOXVL�2ZHQ�(GJDU
0$=Ζ%8.2 6HOXOHNR
0%$7+$ $VLSKH�%ULOOLDQW
0/$0%2 1RPSXPHOHOR�3UHFLRXV &80�/$8'(
01*$'Ζ 6LVDQGD�7KREHOD
01*20(=8/8 7KDELVR�$QGLOH
04Ζ1$ $OIUHG�7KDPVDTD
07+$/$1( 1NRVLNKRQD�1]X]R
07+(7+:$ )DLWK�1ROXWKDQGR
1*2%(6( 1LQJL�3KXPOD
1*8%$1( 0EDOL
1.:$1<$1$ 6LQHQKODQKOD�6DEDWKLOH &80�/$8'(
178/Ζ 1ROXWKDQGR�6LSKLZH
6Ζ:(/$ $SKLZH�/ZD]LOZDNKH�6SKHVLKOH

=80$ 5HWKDELOH &80�/$8'(

+LJKHU�&HUWLȴFDWH�LQ�
0$5.(7Ζ1*
&+$0$1( 1RQMDEXOR
'/$/Ζ6$ 0SXPHOHOD�6LQRWKDQGR
'/$0Ζ1Ζ .KROHND�5XWK
'/$0Ζ1Ζ 0RQJD]L�0DOLERQJZH
'/202 4KDZHND]L�1RPFHER
'/8'/8 3KXPHOHOH�+ODOLIDQJ
*$%(/$ 3KXPHOHOH�6QHQKODQKOD
*&:$%$=$ 1NRVLQDWKL�0X]L
*(%$6+( /XQJLOH
*80('( 0DQGLVD�7KREHND
*80('( 1RQJFHER�1RVLSKR
+/(/$ 6LSKHVLKOH &80�/$8'(
+/21*:$1( 0DNKRVD]DQH�3KLQGLOH
-26(3+ .HHQDQ�-RVLDK
.+8/86( <RODQGD�=DPD &80�/$8'(
.+80$/2 /RQGLZH�3HUVHYHUDQFH
.+86Ζ %XKOH�3UHFLRXV
0$%Ζ.$ 6LPSKLZH�3UHFLRXV
0$*:$=$ 6WKHPELVR�%U\DQ
0$-2/$ $NKRQD�/ZDQGR
0$3+808/2 /HWKLZH�6LQHQKODQKOD
0$7+80%8 %DQGLOH
0%$7+$ 7KRELOH
0%81*:$1$ =LQWOH
0&+818 1R[ROR�0LQHQKOH
0+/21*2 )DQHOHVLERQJH�1RPIXQGR
0.+:$1$=Ζ 1ROZD]L�6QHWKHPED
01*20(=8/8 9X\LVLOH�0LQHQKOH
017$0%2 1ROXWKDQGR
06$1( 6SKXPHOHOH�1RQWREHNR &80�/$8'(
07+(7+:$ 1RQNXOXOHNR
1'/298 /LQGRNXKOH�/RQGHND
1':$1':( 1WXWKXNR�3ULQFH
1+/80$<2 /LQGRNXKOH
1<(0%( 0LQHQKOH
6(7/2%2.2 6KXGX�6LSKDNDPLVH
6+$1'8 1RNZDQGD�0HQG\
6Ζ%Ζ6Ζ 6DQGLOH
6Ζ%Ζ<$ 1RPIXQGR
6Ζ.+$.+$1( .ZDQHOH�1RPFHER � &80�/$8'(
6Ζ.+$.+$1( 7KDELOH
7(0%( $\DQGD
7(0%( 6LSKLZH�%RQLVLZH
7+20$6 -DGHQ�-RHO &80�/$8'(
786Ζ 1RQ]X]R�$OLFLD
9$1Ζ /L\DERQD
=8/8 .KROLVZD�3KLOLVLZH
=8/8 =DQHOH�=LSKR]RPGDOL

+LJKHU�&HUWLȴFDWH�LQ�
23(5$7Ζ216�0$1$*(0(17
%+(1*8 0DNKRVD]DQH�*ODG\V
%87+(/(=Ζ 7KDPVDQTD�%RQJDQH
1*8%2 6LQGLVLZH�&RQVWDQFH
1*:$1( 7KHPEDOHWKX



ƗřşƘ

17$%(1Ζ $]LOH�$QHOLVD
76+$%$/$/$ 7KREHODQL

+LJKHU�&HUWLȴFDWH�LQ�
23(5$7Ζ216�0$1$*(0(17�LQ�352-(&7�0$1$*(0(17
%87+(/(=Ζ 0LQHQKOH�%XKOH
%87+(/(=Ζ 7KHPELOH�/XWKDQGR�3HUFLYDO
&+Ζ/Ζ=$ =DQGLOH�7KDQGD]LOH � &80�/$8'(
'/$0Ζ1Ζ 1REXKOH�%RQLVZD &80�/$8'(
'80$.8'( 6LERQLVR
.+$0%Ζ/( =XVLSKH
.+(6:$ 9X\LVLOH
/$1*$ ;ROLVLOH &80�/$8'(
0$'(/$ =DQHOH�3ULVFLOOD &80�/$8'(
0$*:(1<$1$� 3ULQFHVV�1RPXVD
0%(/( /RQGLZH &80�/$8'(
0225$' 0DKRPHG�6DGHFN
07+(0%8 $PDQGD &80�/$8'(
07+(0%8 *RRGQHVV�%RQJLZH� &80�/$8'(
07+:$/2 1RPYXVHOHOR
1'$%$ 1RPIXQGR &80�/$8'(
1'/298 7KXOLVLZH�)LNLOH
1207<+$/$ 6DQGLVZD
178/Ζ 0RQGOL�3HWUR &80�/$8'(
6+(/(0%( 0LQHQKOH
76+(%( 7KDELVR�/XWKR
9$76+$ $PDKOH�&ROOHHQ
;2=:$ &HERND]L &80�/$8'(

+LJKHU�&HUWLȴFDWH�LQ�
38%/Ζ&�$'0Ζ1Ζ675$7Ζ21
%Ζ<$6( 1RPWKDQGD]R
'+/$0Ζ1Ζ +ODZXOHNDQL
'/$0Ζ1Ζ 1RQWKDQGR
'/$0Ζ1Ζ 1\HOHWL�0DUWKD
'/$0Ζ1Ζ 3KLOLVLZH
'/8'/$ 6HOXOHNR�:HQ]LOH
'8%$=$1( 1REXEHOH
'80$ )H]HND�$PDKOH
*$%(/$ 6EDKOH�0LQHQKOH
*2176$1$ $PDQGD
*80('( $PDQGD
*80('( 1WRPELIXWKL�=DQHOH
*80('( ;ROLOH�7KHPEL
*:$/$ 6SKHVLKOH�1KODNDQLSKR
+/$76+:$<2 7KREHND�-R\IXOO�1DQF\
+/$76+:$<2 7KXWKXNDQL
+2=$ 6DQHOH
-Ζ/Ζ $PDKOH
.(6:$ $QGLOH�/HWKRNXKOH�*LIW
.+(6:$ 6LSKHVLKOH�6LQHQKODQKOD
.+2=$ /XQJHOR�7KROLQKODQKOD
.+80$/2 +OHQJLZH &80�/$8'(
.+80$/2 4KDPNLOH�1RNZD]L
.21-:$<2 1WRPELNKRQD
0$%$1*$ $PDQGD�7DPDUD
0$%$62 1RQWREHNR�3URPLVH
0$'21'2 6WKDELOH

0$'81$ 6LOLQGLOH
0$.2/:$ 7KXOLVLOH�$SKLZH
0$3+808/2 0DQGLVD�1DWDVLD
0$7+(1-:$ 1REXKOH�1RWKDQGR
0$9$1$ 2NXKOH
0$981'/$ 6EXVLVLZH
0$9862 1GLOHND
0%$0%2 1JFHER
0%21$0%Ζ 1WRPEHQKOH�-R\
0&Ζ1(.$ &HOLZH�3UHFLRXV
0'/$'/$ 6SKLOLOH
0'/8/Ζ 6LQGLVLZH
0.+Ζ=( 6DPNHOLVLZH�6LQGLVZD
0.+Ζ=( 6NKXOLOH�%DQGLOH
01'/298 =DPDQL
01*20(=8/8 1TRELOH�1R]LSKR�3HDUO
01Ζ6Ζ 1\LNR�&KHULW\
01781*:$ 7KREHND�0RRQOLJKW
0262 &RQFLOLD
0272&$ 1RPRQGH�3DPHOD
03$1=$ 7KHPEDOHWKX
0321*20$ $VLWKDQGLOH
06+(1*8 /XQJHOR
07+(0%8 $\DQGD
076:(1Ζ1Ζ /LQGDQL
0=2/2 1KODNDQLSKR�0KOHQJL
1'Ζ%$=$ 0DQGLVD�1RWKDQGR
1'/298 3HDFHIXO�7KREHND
1'29(/$ *XJX
1*&2%2 %XVLVLZH�*ORULD
1*:(1<$ $\DQGD�1FDPVLOH
17$.$1$ 1RPSLOR
1720%(/$ 1RNZHWKHPED
178/Ζ 1RVLSKR�%XKOH
178/Ζ 7KDELOH�1R]LSKR
1<$%$ 1RPYHOR�1WRPEL]HQKODQKOD
1<$:8=$ 1RWKLOH�1RNZD]L
1=Ζ0$ 6LKOH
1=Ζ0$1'( $QHOH�/XQJHOR
1=Ζ=( *FLQLQNRVL
6+$%$/$/$ $\DQGD
6+2=Ζ 7KDWKRNXKOH
6+86+$ 1RVLKOH�.KDQ\LVLOH
6Ζ%Ζ<$ /ZD]L�3URPLVH
6Ζ.+26$1( 7KHPEDOHWKX�0DQGLVD
6Ζ7+2/( 6PDQJHOH
6Ζ:(/$ 1ROXWKDQGR
7(0%( *XJXOHWKX�1RQGXGX]R
7+86Ζ 1ROXWKDQGR�)DLWK
76+27Ζ1Ζ 6LEDKOH�3XULW\
;$%$ 6LQHQKODQKOD�%RQJRNXKOH
;8/8 1RPEXOHOR�1WREHNR
=80$ 1NDQ\LVR�6L\DERQJD

+LJKHU�&HUWLȴFDWH�LQ�
38%/Ζ&�5(/$7Ζ216�$1'�&20081Ζ&$7Ζ21�
%87+(/(=Δ� $VDQGD�1NRVLQROZD]L�
%87+(/(=Ζ� .HWKHOR�1NRVLQROZD]L



ƗŚŖƘ

&(%(.+8/8
&(/(
&(/(
&+$8.(
'/$0Ζ1Ζ
'/$0Ζ1Ζ
'/$0Ζ1Ζ
'8%(
)81(.$
*(%$6+(
+/21*:$
+/21*:$
+/21*:$1(
+/23+(
-$0$
-Ζ/$
-Ζ/Ζ
.(6:$
.+80$/2
.+80$/2
.8%+(.$
/$7+$
/81*$
0$'/$/$

6OLQGLOH�=DPD�
1ROXWKDQGR�&\QWKLD�
1RQWREHNR
0DVWHU
1RNZDQGD�1RWKDQGR�
1RQKOH
7KREHNLOH�)DLWK�
1RQGXPLVR�1RWKDQGR�
1ROZD]L
%XVLVLZH�6LQGLVZD�
0IXQGR�1MDEXOR�
1RPDVRQWR�$PDKOH���
7KDQGD]LOH�/RQGLZH�
6DQGLVR
6LERQHOR�/XFN\�
7KRNR]DQL
$QHOH�+DSSLQHVV�
1WXWKXNR
*FLQDQL�0WKRNR]LVL�
6DQGLVR
/HWKDER�3URPLVH�
1R]LSKR
%DQHOH�6DQHOH�
/XODPD

0$*:(1<$1$� 7KREHND
0$+/$6( $VDQGD�ΖPPDFXODWH &80�/$8'(
0$.+8%8 1RNXWKXOD
0$14(/( 0WKRNR]LVL�7KDELVR
0$6$1*2 .KROHND�0HQG\
0$68.8 1RQFHER�1ROXQGL
0$7Ζ:$1( 1RNX]ROD
0%$1-:$ :HQG\�1RQWREHNR
0%$7+$ 1ROXWKDQGR
0%$7+$ 1RVLSKR
0%$7+$ 7KDQGRNXKOH�4HGD
0%8<Ζ6$ %RQJLZH
0&+818 0D]ZL
0&+818 6PDQJDOLVR�=RPDNDKOH
0'+/$/26( 1RQWREHNR
0'/(76+( 1HOLVLZH�+ORELVLOH�'LOOLJHQFH
0*:$%$ 0YHOR
0+/21*2 1RQVLNHOHOR
0+/21*2 1WRPELIXWKL
0+/21*2 6DPXNHOLVLZH
0-$'8 $PDQGD�7KDELVR
0.+:$1$=Ζ 1R[ROR�1KODQ]HNR
01&:$1*2 1ROXWKDQG�/XQJLOH
01*$'Ζ 1RNXOXQJD
01*$'Ζ 7KDELOH
0620Ζ 6LQHWKHPED
07+(0%8 3KLODVDQGH�1R]LSKR
0:$1'/$ 6LSKLQGLOH�5RVHPDU\
0<(1Ζ 7KRELOH�$QJHOLQH
0<(=$ 7KDQGXNZD]L
1*&2%2 /XQJLVLOH &80�/$8'(
1*Ζ'Ζ 6LSKHOHOH
1*8%$1( $SKLZH�$PDKOH
1*8%2 /XWKDQGR�1RPSLOR�/XPND
1.21<$1( 6QHQKODQKOD�1DWDWLD

1720%(/$ 6DQHOLVLZH
178/Ζ 6LSKHVLKOH�1RNZDQGD
1=Ζ0$1'( 1WRPEL]LQKOH
5$1$1$ $SKLZH
6$%(/$ =DQGLOH
6+$%$/$/$ 6DQHOH�0LQHQKOH
6+2=Ζ 1WDQGR\HQNRVL�6DQHOLVLZH
6Ζ%Ζ6Ζ $VDQGD &80�/$8'(
6Ζ0$ 0PDQJDOLVR
9Ζ/$.$=Ζ 1R[ROR
9Ζ/$1$ 6L]ZH�=HWKHPEL
981'/$ =DPD]LWKD
;+$.$=$ %RQJLQNRVL�+RSHZHOO
;8/8 1WDQGR\HQNRVL�3LQN\ &80�/$8'(
=$&$ 1RPXVD
=Ζ.+$/Ζ 0LQHQKOH�.ZDQHO � &80�/$8'(
=21'Ζ %RQJDQL�/LQGRNXKOH
=21'Ζ &HELOH
=21'Ζ 6DQHOH�%ULJKWPDQ
=8/8 *LIW�.KDQ\LVDQL
=81*8 7KHPEHND
=81*8 6L]RSKLOD�3HUIHFW

+LJKHU�&HUWLȴFDWH�LQ�
5(7$Ζ/Ζ1*
&(/( /RQGHND
)8.8)8.8 1RPSLOR
*48%$ $QGLVZD
*80%Ζ 6LQHJXJX
-(=$ /X\DQGD�&KDULW\
0$.+$1<$ =DPDQJXQL
0%2<Ζ 1ROXWKDQGR�1RNXOXQJD
0&818 $]LVZD
0/Ζ1*2 0RQJL
07+(0%8 1RVL]R
0=2/2 6DPNHOR�0TREL
1'/(/$ 1RNXWKXOD�1TRELOH
1*&2%2 /RQGHND
17/$1*8/(/$ )XQGLVZD &80�/$8'(
176+$1*$6( 1WRNR]R�$XEUH\�/XQJHOR
178/Ζ 6L\DERQJD�0WKRNR
1;80$/2 6OLQGLOH�0EDOL
6+$1*$6( 7KREHND�6QHWKHPED
6+(=Ζ .ZDQHOH
6Ζ.+$.+$1( 6L\DPXGXPLVD
;$%$ 1RQNXOXOHNR�3LQN\
=8/8 2OZHWKX
=:$1( 0D\HQ]LZH

+LJKHU�&HUWLȴFDWH�LQ�
7285Ζ60
%/26( /RQGHND
%87+(/(=Ζ 6LKOH�6XUSULVH
&(/( &OLRXGH�0WKRELVL
&(/( 'XPLVDQL
'/$0Ζ1Ζ <RQHOD
*2/'6721( <ROLVZD�%ULGJHWWH
*80('( /LQGRNXKOH�6LEDKOH
*80('( 1WRPELIXWKL�6LQHWKHPED
+/21*:$1( =LQKOH�7KDQGROZHWKX



ƗŚŗƘ

-87$ $WKDOLD
.+80$/2 1NRVLQJLSKLOH
/(.8/(1Ζ 6LQHNKD\D�0LOOLFHQW
0$-2/$ :DQGLOH�$QGLVZD
0$6Ζ1*$ 6LQHQKODQKOD�)DLWK
0$<(=$ 0RQJLVL
0%27+2 6SKLZH
0'/(76+( 1HOLOH
0.+:$1$=Ζ 1R]L]ZH
0/276+:$ 0[ROLVL�'DYLG
01'(%(/( =L\DQGD
0381*26( 1RPDOXQJHOR�0SXQJRVH
0381*26( 1RVLSKR�1RPDOL
07+(7+:$ %XVLVZD
1*&2%2 %RQJHND�3UHFLRXV
1*Ζ'Ζ 1RQKOH�-DEX
1*8%$1( 6SKDPDQGOD
6$1*:(1Ζ 1RPFHER
6+$%$/$/$ 6OLQGRNXKOH
6+2%('( 6L\DQGD�6DPXNHOR
6Ζ%Ζ<$ 1RQWHWKHOHOR�)H]LOH
6Ζ%Ζ<$ 1RVLSKR�6LSKHVLKOH
6Ζ*2'Ζ 1JRPVR
6Ζ7+(%( =HVXOLZH�6LERQLVLOH
7+$%('( 0DQTRED�:LVHPDQ
7+$%('( 1RPFHER�3UHWW\
=8.( 1HOLVZD�.ZDQGRNXKOH
=8/8 6DQGLOH




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41



