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Report on Financial Literacy & Securities & Exchange Board of India

Introduction: 

Now a day’s saving is become more and more difficult due to buying behavior of 

peoples. Everything is sold at shopping mall. Once customer entered in the mall he or she loses 

his temper of essential purchasing and having useless products in his shopping bouquet. This 

kind of behavior of consumer utilizes saving power. 

To boosts saving habit and to make students aware of power of compounding our college 

takes initiative to organize the workshop for Financial Literacy & Securities & Exchange Board 

of India. Through this workshop student aware about to saving habits, investments, Mutual 

Funds, Insurance etc. College invites the financial personnel & expert.  

Objectives: 

1. To make aware the students about saving habits. 

2. To generate financial awareness among society. 

3. To make aware society about financial literacy through students. 

Details of Workshop: 

i) Theme: Financial Literacy & Securities & Exchange Board of India

ii) Experts invited:  

Prof.  Pisolkar, Khendalwal College 

Department of Commerce, Akola 

iii) Date: 29/09/2016 

iv) Participants : 200 Students 

Cotd.. 
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     Principal                   Organizing Secretary 
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     Convener        Co-ordinator
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Report on University Level Seminar & Poster Presentation Competition

Introduction: 

To make students more competitive, multidimensional and to learn the new trends in their 

subjects related activities IQAC recommended to organize this kinds of programs, which 

promotes the group efforts towards subject knowledge. The Department of Commerce organized 

this activity and various colleges belonging to Parent University sent their students to participate 

in this activity. Various subject experts involved and shared their ideas with participants. 

Objective: 

1. To make aware about recent trends in the subject. 

2. To build stage daring and representation skill. 

3. To enhance scientific & research temper. 

1) Details : 

 Theme: “Commerce & Economy Current Scenario”

 Subthemes: 

i) Cashless Economy 

ii) Demonetization  

iii) Financial Apps 

iv) E-commerce & Internet 

v) Other commercial related themes. 

 Inaugurator:

Dr. R.P. Rajput, 

Principal S.S.K.R. Innani Mv, Karanja Lad

 Keynotes: 

Pro. Vishwnath Hissal, 

Head Department of Comm. V. N. Mv, Mangrulpir



 Subject Experts: 

Prof. G. R. Ingole, Prof B.S. Ther, Prof. V. M. More

 No. of Participants: 22- College, 20- Other College 

 Date: 19/12/2016  

 Ranks of Participants: 

Events Posters Seminar 

Ranks   

1 Saiswapna Ramgirwar, 

P.N. College, Pusad 

Sharvari Panpaliya, 

P.N. College, Pusad 

2 Reshma Kharate, 

M. S. P. College, Manora 

Jaya Rathod, 

M. S. P.  College, Manora 

3 Vipul Chavhan, 

V. N. College, Mangrulpir 

Namrata Patil, 

M. S. P., College, Manora 

Photographs: 



Principal Dr. R.P. Rajput from S.S.K.R. Innani Mv, Karanja Lad delivering 
Inaugural speech. 

Dr. Avinash S. Nile, Department of Commerce expressing introductory thoughts 
& schedule of workshop. 



Principal Dr. N. S. Thakare felicitating Winners & participants.

Snapshot with all winners of Seminar & Poster Presentation Competition. 
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5HSRUW�RQ�&DVKOHVV�%DQNLQJ�	�)LQDQFLDO�$ZDUHQHVV�

,QWURGXFWLRQ��

7RGD\� LV� WKH� FDVKOHVV� HFRQRP\�� 7KH� VKDSHV� RI� ILQDQFLDO� WUDQVDFWLRQV� DUH� WUHPHQGRXVO\�

FKDQJLQJ��7R�FUHDWH�FDVKOHVV�DQG�EDQNLQJ�DZDUHQHVV�DPRQJ�WKH�VWXGHQWV�DQG�VRFLHW\�RXU�FROOHJH�

WDNHV�LQLWLDWLYH�WR�RUJDQL]H�WKH�ZRUNVKRS�IRU�FDVKOHVV�DQG�EDQNLQJ�DZDUHQHVV�ZLWK�FROODERUDWLRQ�

WR� ORFDO� EDQNV��7KURXJK� WKLV�ZRUNVKRS� VWXGHQW� DZDUH� DERXW� WR� VHYHUDO� EDQNLQJ� WUDQVDFWLRQV� WR�

VDYH�WKH�WLPH�DQG�PRQH\��&ROOHJH�LQYLWHV�WKH�EDQNLQJ�SHUVRQQHO�	�H[SHUWV���

2EMHFWLYHV��
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1DPH�RI�WKH�3URJUDPPH��:RUNVKRS�RQ�,QWHOOHFWXDO�3URSHUW\�5LJKWV�

2UJDQL]HU��,QWHUQDO�4XDOLW\�$VVXUDQFH�&HOO�� ��,4$&����

9HQXH��&ROOHJH�$XGLWRULDP

'DWH�����$SU������

&KDLUSHUVRQ��'U 1�6 7KDNDUH��3ULQFLSDO 0�6�3��$UWV� 6FLHQFH�
	.�3�7�&RPPHUFH&ROOHJH��0DQRUD�

6SHDNHU��'U9LYHN�0DWH

7HDFKHUV�3DUWLFLSDWHG����

6WXGHQWV 3DUWLFLSDWHG�� ���

3URJUDPPH2XWFRPH��,QWHOOHFWXDO 3URSHUW\ 5LJKWV DUH OHJDO ULJKWV JRYHUQLQJ WKH XVH RI�
FUHDWLRQ�RI�WKH�KXPDQ PLQG��7KH�UHFRJQLWLRQ DQG�WKH�SURWHFWLRQ�RI�WKHVH�ULJKWV LV�RI�UHFHQW�
RULJLQ��3DWHQWV�GHVLJQV DQG��WUDGHPDUNV�DUH�FRQVLGHUHG�DV LQGXVWULDO�SURSHUW\�

'U 9LMD\ 5RWWH 'HSDUWPHQW RI&KHPLVWU\ < & $UWV DQG 6FLHQFH &ROOHJH 0DQJUXOSLU�
H[SUHVVHG KLV YLHZV RQ ,QWHOOHFWXDO 3URSHUW\ 5LJKWV� +H XVHG SRZHU SRLQW WR PDNH KLV�
LGHDV PRUH FOHDUHU�7HDFKHUV XQGHUVWRRG HDVLO\ WKH QHZ FRQFHSW RI ,35 LQ HGXFDWLRQ�
VHFWRU��+H�FOHDUHG�WKH FRQFHSWV��&RS\ULJKWV�7UDGHPDUN�7UDGH�6HFUHW HWF��

'U 1 6 7KDNDUH LQ KLV SUHVLGHQWLDO VSHHFK VDLG WKDW ZH ZHUH QRW VR PXFK DZDUH RI WKH�
FRQFHSW RI ,QWHOOHFWXDO 3URSHUW\ 5LJKWV WLOO LW LV LQFOXGHG LQ WKH QHZ PDQXDO RI 1$$&� +H�
WKUHZ OLJKW RQ WKH VLJQLILFDQFH RI WKH NQRZOHGJH RI ,35 WR WHDFKHUV LQ WKH ILHOG RI KLJKHU�
HGXFDWLRQ���

3URI���$ <�$OL�&R�2UGLQDWRU�,4$&�WRRN�HIIRUWV�WR�PDNH�WKH HYHQW�VXFFHVVIXO��
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ODWH�WR�ZDNH�XS��7KH�VKDSHV�HFRQRP\�LV�FKDQJLQJ�GUDVWLFDOO\��WKH�UHTXLUHPHQW�RI�WKLV�VRFLHW\�LV�WR�

JHW� EHVW� EDQNLQJ� VHUYLFHV�� ILQDQFLDO� DVVLVWDQFH�� DQG� TXLFN� WUDQVDFWLRQV� DW� ]HUR�PLQXWHV�� 6R� WKH�

RSSRUWXQLWLHV�DUH�ZDLWLQJ�EXW�QRERG\�LV�UHDG\�WR�JUDE�WKHVH�NLQGV�RI�RSSRUWXQLWLHV���

7R�FUHDWH�EDQNLQJ�VHUYLFHV�	�H[DP�DZDUHQHVV�� WR�SURPRWH�HQWUHSUHQHXUVKLS�DPRQJ� WKH�

VWXGHQWV�DQG�VRFLHW\�RXU�FROOHJH� WDNHV� LQLWLDWLYH� WR�RUJDQL]H� WKH�ZRUNVKRS� IRU�³(PSOR\PHQW�	�

(QWUHSUHQHXUVKLS�� &KDQJLQJ� 6FHQDULR�´� 7KURXJK� WKLV� ZRUNVKRS� VWXGHQWV� DUH� DZDUH� DERXW� WR�
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LL� 7KHPH��VHYHUDO�EXVLQHVV�LGHDV��RWKHU�WKDQ�PSVF�	�W\SLFDO�H[DPV��
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'��$�6XPPDU\�RI�WKH�3UHVHQWDWLRQV
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/ŶƚƌŽĚƵĐƚŝŽŶ͗

�ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŚĞŵŝƐƚƌǇ ƐƚĂƌƚĞĚ��ĞƌƚŝĨŝĐĂƚĞ��ŽƵƌƐĞ�ŝŶ��ŚĞŵŝƐƚƌǇ ĨŽƌ�ƚŚĞ�ƵŶĚĞƌ�ŐƌĂĚƵĂƚĞ�

ƐƚƵĚĞŶƚƐ�ŽĨ� ƚŚĞ� ĐŽůůĞŐĞ� ĨƌŽŵ� ƚŚĞ� ƐĞƐƐŝŽŶͲ ϮϬϭϲͲϭϳ�ĞŶƚŝƚůĞĚ�ĂƐ� ͞^Žŝů� �ŚĞŵŝƐƚƌǇ�ĂŶĚ� ĂŶĂůǇĂƐŝƐ͘͟��

hŶĚĞƌ�ƚŚŝƐ�ĐĞƌƚŝĨŝĐĂƚĞ�ĐŽƵƌƐĞ�ŝŶƚĞƌĞƐƚĞĚ�ƐƚƵĚĞŶƚƐ�ĞŶƌŽůůĞĚ�ŝŶ�ƚŚŝƐ�ĐŽƵƌƐĞ�ĨƌŽŵ�ĚŝĨĨĞƌĞŶƚ�ƐƚƌĞĂŵ͘�

dŚĞ�ŝŶƚĂŬĞ�ĐĂƉĂĐŝƚǇ�ŝƐ�ϮϬ�ƐƚƵĚĞŶƚƐ�ĂŶĚ�ĐŽƵƌƐĞ�ĚƵƌĂƚŝŽŶ�ĚĞƐŝŐŶ�ĨŽƌ�ƚǁŽ�ŵŽŶƚŚ�;ϯϬ�ŚƌƐͿ͘�&Žƌ�ƚŚĞ�

ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ŝŶƚĞƌĞƐƚ�Θ�ďĞůŝĞǀĞƐ�ŝŶ�^Žŝů͘�

dŚĞ�ǁŽƌŬƐŚŽƉ�ǁĂƐ� ƐƚƌƵĐƚƵƌĞĚ�ĂƌŽƵŶĚ� ƐŵĂůůĞƌ� ĨĂĐŝůŝƚĂƚĞĚ�ǁŽƌŬƐŚŽƉƐ� ĂŶĚ�ƉƌĞƐĞŶƚĂƚŝŽŶƐ

ƚŽ�ĂůůŽǁ�Ăůů�ƉĂƌƚŝĐŝƉĂŶƚƐ�ƚŽ�ĞŶƚĞƌ�ŝŶƚŽ�ƉƌĂĐƚŝĐĂů�ĚŝƐĐƵƐƐŝŽŶ͘�dŚĞƌĞ�ǁĞƌĞ�ŝŶƉƵƚƐ�ĨƌŽŵ�ŬĞǇ ƐƉĞĂŬĞƌƐ�

ǁŚŽ� ƉƌŽǀŝĚĞĚ� ŝŶƐŝŐŚƚƐ� ŝŶƚŽ� ƚŚĞ� ĂƐƉĞĐƚƐ� ƌĞƐƉŽŶƐŝďůĞ� ĨŽƌ� ĚĞǀĞůŽƉŝŶŐ� ĂŶĚ� ĞŶŚĂŶĐŝŶŐ ƋƵĂůŝƚǇ� ŝŶ�

ĞĚƵĐĂƚŝŽŶ͘� dŚĞ� ǁŽƌŬƐŚŽƉ� ǁĂƐ� Ă� ŬĞǇ� ĂĐƚŝǀŝƚǇ� ĨŽƌ� ƚŚĞ� ĐŽůůĞŐĞ� ƚŚĂƚ� ĂŝŵƐ� ƚŽ� ĞŵƉŽǁĞƌ ůĞĂƌŶŝŶŐ͕�

ĚĞǀĞůŽƉƐ�ƐŬŝůůƐ�ĂŶĚ�ƐƵƉƉŽƌƚ�ŽƉƉŽƌƚƵŶŝƚŝĞƐ�ĨŽƌ�Ăůů�ǁŝƚŚŝŶ�ƚŚĞ�ƐŽĐŝĞƚǇ͘

&ĞĞĚďĂĐŬ�ĨƌŽŵ�ƚŚĞ�ǁŽƌŬƐŚŽƉ�ǁĂƐ�ǀĞƌǇ�ƉŽƐŝƚŝǀĞ͕�ƉĂƌƚŝĐŝƉĂŶƚƐ�ƐĂǁ�ŐƌĞĂƚ�ǀĂůƵĞ�ŝŶ ǁŽƌŬŝŶŐ�

ǁŝƚŚ� ƵƉĚĂƚĞĚ� ŝŶŶŽǀĂƚŝǀĞ� ƐĐŚŽůĂƌƐ� ĨƌŽŵ� ǀĂƌŝŽƵƐ� ĐŽůůĞŐĞƐ͕� ƚŚĞ� ŽƉƉŽƌƚƵŶŝƚǇ� ƚŽ� ŶĞƚǁŽƌŬ ĂŶĚ� ƚŽ�

ůĞĂƌŶ�ĨƌŽŵ�ŽŶĞ�ĂŶŽƚŚĞƌ�ĂŶĚ�ƚŚĞ�ĐŚĂŶĐĞ�ƚŽ�ĞǆƉůŽƌĞ�ŝĚĞĂƐ͘

dŚŝƐ� ƌĞƉŽƌƚ�ƉƌŽǀŝĚĞƐ�ďĂĐŬŐƌŽƵŶĚ�ŽĨ� ƚŚĞ�ǁŽƌŬƐŚŽƉ͕� ŝŶĨŽƌŵĂƚŝŽŶ͕�ŽďũĞĐƚŝǀĞƐ͕�Ă�ƐƵŵŵĂƌǇ

ŽĨ�ƚŚĞ�ƉƌĞƐĞŶƚĂƚŝŽŶƐ�ĂŶĚ�ĚŝƐĐƵƐƐŝŽŶƐ�ĨŽƌ�ƚŚĞ�ŶĞǆƚ�ƐƚĞƉ͘



ϰ

7KH�0HGLFLQDO� 3ODQWV� 	� 1DWXUDO� 5HPHGLHV� ZRUNVKRS� ZDV� FRQYHQHG� WR� EULQJ� WRJHWKHU�

6*%$� 8QLYHUVLW\� $PUDYDWL� &KHPLVWU\ 7HDFKHUV� $VVRFLDWLRQ� 	� H[SHUWV� IURP� WKH� DFDGHPLF�

LQVWLWXWLRQV 	�VWXGHQWV WR�DGGUHVV� LPSRUWDQW� LVVXHV�ZKLFK�DUH UHVSRQVLEOH� IRU�GHYHORSLQJ�KHDOWK�

DQG�UHPHGLHV�RQ�YDULRXV�GLVHDVHV�LQ�VRFLHW\�DQG�PDNH�DZDUH LQ�WKLV UHJDUG��7KLV�ZRUNVKRS�ZDV�D�

SDUW�RI�EURDGHU�LQLWLDWLYH�RUJDQL]HG�WR�XQGHUVWDQG�QDWXUDO�UHPHGLHV�IURP�WKH�PHGLFLQDO�SODQWV�	

NH\ DVSHFWV�RI�6HOI�6WXG\�UHSRUW�

,Q�WKH�EHJLQQLQJ�RI�WKH�DFDGHPLF�VHVVLRQ��'HSDUWPHQW�RI�&KHPLVWU\ GHFLGHG�WR�XQGHUWDNH

ZRUNVKRS�RQ�0HGLFLQDO�SODQWV�XQGHU�&HUWLILFDWH�FRXUVH�DQG�LW�ZDV�LQFOXGHG�LQ�DFDGHPLF�FDOHQGDU�

RI� WKH� LQVWLWXWLRQ�� 7KH FRQYHQHU� RI� WKH�:RUNVKRS� 3ULQFLSDO� 'U�� 1�� 6�� 7KDNDUH� 	� 2UJDQL]LQJ�

VHFUHWDU\� 	� KHDG� 'HSDUWPHQW� RI� &KHPLVWU\ 'U�� 0�� 1�� ,TEDO WRRN� LQLWLDWLYH� WR� XQGHUWDNH� WKLV�

ZRUNVKRS��7KH LQLWLDWLYH�UHSUHVHQWV�FROOHFWLYH�YHQWXUH�RI�WKH�:RUNVKRS FRPPLWWHH��WHDFKLQJ�DQG�

QRQ�WHDFKLQJ VWDII�DQG�VWXGHQWV�

7KH�PDLQ�REMHFWLYH�RI�WKH�ZRUNVKRS�ZDV�WR�LQFUHDVH WKH�NQRZOHGJH�RI�VWXGHQWV�DERXW�

VRLO�DQG�ZLWK�WKH�KHOS�RI�WKHVH�VWXGHQW�WR�DZDUH WKH�SHRSOHV DERXW�VRLO�DQG�LPSRUWDQW RI�VRLO�

IRU�EHWWHU�SURGXFWLYLW\�

7KH� RQH� GD\� 8QLYHUVLW\� OHYHO� ZRUNVKRS� KHOG� LQ� WKH� FROOHJH� RQ� �� )HEUXDU\�

���� ZDV KRVWHG� E\� 'HSDUWPHQW� RI� &KHPLVWU\ RI� 0�6�3� $UWV�� 6FLHQFH� 	 .�3�7�

&RPPHUFH�&ROOHJH�0DQRUD�:DVKLP VHOI�ILQDQFHG�DQG�VSRQVRUHG�

7KH�ZRUNVKRS�UDQ�RYHU�ZKROH�GD\�DQG�FRQVLVWHG�RI�WZR�WHFKQLFDO�VHVVLRQV�RXW�

RI RSHQLQJ�DQG�FORVLQJ�VHVVLRQV��7KH�HYHQW�EHLQJ�PRVWO\�EUDLQVWRUPLQJ��HDFK�WHFKQLFDO�

VHVVLRQ KDG�MXVW�RQH�SUHVHQWDWLRQ�DQG�WKHQ�D�GLVFXVVLRQ�DERXW�WKH�WRSLF�



ϱ

�ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŚĞŵŝƐƚƌǇ ŽƌŐĂŶŝǌĞĚ�ƚŚĞ�hŶŝǀĞƌƐŝƚǇ�>ĞǀĞů�KŶĞ��ĂǇ�tŽƌŬƐŚŽƉ�͘�WƌŝŶĐŝƉĂů͕�

�ƌ͘� E͘� ^͘� dŚĂŬĂƌĞ�Θ� ŚĞĂĚ͕� �ĞƉĂƌƚŵĞŶƚ� ŽĨ� �ŚĞŵŝƐƚƌǇ Dƌ͘� ^͘� �͘� /ŶŐŽůĞ ŝŶǀŝƚĞ ƚŽ �ƌ͘� ZĂũĞŶĚƌĂ

<ĂƚŬĂƌ ;,K�� ^Žŝů� ^ĐŝĞŶĐĞ� Θ� �ŐƌŝĐƵůƚƵƌĂů� �ŚĞŵŝƐƚƌǇͿ �ƌ͘� WĂŶũĂďƌĂŽ �ĞƐŚŵƵŬŚ �ŐŝƌĐƵůƚƵƌĂů�

ƵŶŝǀĞƌƐŝƚǇ��ŬŽůĂ ĂƐ�Ă��ŚŝĞĨ�'ƵĞƐƚ�ĨŽƌ�ŝŶĂƵŐƵƌĂů�ƉƌŽŐƌĂŵ�ŽĨ�ƚŚĞ�ǁŽƌŬƐŚŽƉ͕�Dƌ͘�KŵŬĂƌ�<͘�<ĂƉƐĞ�

;,K���ŚĞŵŝƐƚƌǇ��ĞƉĂƌƚŵĞŶƚͿ�D͘E͘'͘�^ĐŝĞŶĐĞ��ŽůůĞŐĞ��ĂďŚƵůŐĂŽŶ ŝŶǀŝƚĞĚ�ĂƐ�Ă�<ĞǇ�ŶŽƚĞ�^ƉĞĂŬĞƌ

ŚĞ� ŐĂǀĞ� ŬŶŽǁůĞĚŐĞĂďůĞ� ƐƉĞĞĐŚ� ĂŶĚ� ĚĞŵŽ� ŝŶ� ƚŚĞ� dĞĐŚŶŝĐĂů� ƐĞƐƐŝŽŶ�Θ�DŽƚŝǀĂƚĞ� ƚŚĞ� ƐƚƵĚĞŶƚƐ

ĂďŽƵƚ� ƐŽŝů͘�Dƌ͘� ^͘� �͘� /ŶŐŽůĞ KƌŐĂŶŝǌŝŶŐ� ^ĞĐƌĞƚĂƌǇ� Θ� ,ĞĂĚ� �ĞƉĂƌƚŵĞŶƚ� ŽĨ� �ŚĞŵŝƐƚƌǇ ŐĂǀĞ� ƚŚĞ�

ŝŶƚƌŽĚƵĐƚŽƌǇ�ƚĂůŬ͘�WƌŝŶĐŝƉĂů͕��ƌ͘�E͘�^͘�dŚĂŬĂƌĞ��ŽŶǀĞŶĞƌ�ŽĨ�ƚŚĞ�tŽƌŬƐŚŽƉ�ŐĂǀĞ�ƚŚĞ�ƉƌĞƐŝĚĞŶƚŝĂů�

ƐƉĞĞĐŚ�ĂŶĚ��ƌ͘�D͘E͘�/ƋďĂů ĞŶĚ�ƚŚĞ�ŝŶĂƵŐƵƌĂů�ƉƌŽŐƌĂŵ�ďǇ�ǀŽƚĞ�ŽĨ�ƚŚĂŶŬƐ͘

'LJQLWDULHV� SUHVHQW� RQ� ,QDXJXUDO� )XQFWLRQ�� � RQ� SRGLXP 'U�5�.DWNDU �&KLHI� *XHVW��� RQ� GLFH 0U�� 2�� .��
.DSVH� �.H\QRWH� VSHDNHU��� 3ULQFLSDO�'U�� 1�� 6�� 7KDNDUH� �3UHVLGHQW� 	� )DFXOW\� LQFKDUJH� 'U��0�1�� ,TEDO
2UJDQL]LQJ�VHFUHWDU\�3URI��6��'�,QJROH�ZHUH�SUHVHQW



ϲ

7KH�RWKHU�HPLQHQW�SHUVRQDOLWLHV� OLNH .H\QRWH�VSHDNHU�+2'��3K\VLFV�'HSDUWPHQW�'U��.��

$�� .RSDUNDU�� +2'�� 0DWKHPDWLFV� 3URI�� 0�&�� 'KDEH�� +2'�� DQG� 'HSDUWPHQW� RI� =RRORJ\� 'U��

6HHPD� .HVZDQL ZHUH� DOVR� SUHVHQW� RQ WKH� RFFDVLRQ�� %HVLGHV� WKHUH� DUH� DERXW� ODUJH� QXPEHU� RI�

UHVHDUFK 6WXGHQWV SDUWLFLSDQWV DOVR�DWWHQGHG�WKH�ZRUNVKRS�

3URI�2� .� .DSVH DGGUHVVLQJ�WKH�VWXGHQWV

'U��1�6��7KDNDUH�3ULQFLSDO�JLYLQJ�SUHVLGHQWLDO�6SHHFK�



ϳ

7HFKQLFDO�6HVVLRQ�,�

'U� 5DMHQGUD�.DWNDU GHOLYHULQJ�WKH�OHFWXUH LQ ,��7HFKQLFDO� VHVVLRQ�

3URI�2��.��.DSVH�JLYLQJ�GHPR� LQ�,,��7HFKQLFDO�VHVVLRQ



ϴ

,Q� 7HFKQLFDO� 6HVVLRQ� ,� 'U�� 5DMHQGUD� .DWNDU� JLYH� D� EULHI� NQRZOHGJH DERXW� VRLO� DQG�

FRPSRQHQW�RI�VRLO��+H�DOVR�H[SODLQ�WKH�W\SHV�RI�VRLO�OD\HU�RI�VRLO�DQG�DOVR�JXLGH�DERXW�VPSHOLQJ�

RI�VRLO�KRZ�WR�FROOHFW�VRLO�VDPSOH�IRU VRLO�DQDO\VLV��$IWHU� OXQFK�EUHDN�7HFKQLFDO�6HVVLRQ�,,�ZDV�

VWDUWHG�E\�3URI��2PNDU�.DSVH��,Q WKLV�VHVVLRQ�KH�ZDV�H[SODLQ�WKH�SDUDPHWHUV�DVVRFLDWHG�ZLWK�VRLO�

DQG� DOVR� KH� DQDO\VH� VRPH� VRLO� VDPSOH� DQG� JDYH� GHPR� WR� VWXGHQW�� 6WXGHQWV DOVR� DFWLYHO\�

SDUWLFLSDWH�DQG�WKH\�ZHUH�DOVR�DQDO\VHG VRPH�VRLO�SDUDPHWHU� ,Q�DQDO\VH�S+��6DOLQLW\��1� 3� .� RI�

DERXW����VDPSOHV�� 7KH�ZRUNVKRS�ZDV�DWWHQGHG�E\ ��� SDUWLFLSDQWV�LQFOXGLQJ�UHVHDUFK�VFKRODUV��

WHDFKHUV� DQG� ODUJH� QXPEHU� RI� VWXGHQWV� 3DUWLFLSDQWV� DVN� VRPH� TXHVWLRQV� WR� H[SHUWV� DQG� JHW�

VDWLVILHG�DIWHU�DQVZHU�

3DUWLFLSDWLRQ�FHUWLILFDWHV�ZHUH�LVVXHG�WR�DOO�WKH�VSHDNHUV�DQG�GHOHJDWHV�RI�WKH�ZRUNVKRS�

DQG WKH�ZRUNVKRS�FDPH�WR�FRQFOXVLRQ�DW������30�

Dƌ͘� ^͘� �͘� �ŚĂŐĂƚ� ĂŶĚ� ^͘� E͘� ^ŚĂŝŬŚ� ĐŽŶƚƌŝďƵƚŽƌǇ ƚĞĂĐŚĞƌ� ŽĨ� �ŚĞŵŝƐƚƌǇ ĞǆĞĐƵƚĞ� ƚŚĞ�

ǀĂůĞĚŝĐƚŽƌǇ�ƉƌŽŐƌĂŵ�ŽĨ� ƚŚĞ�ǁŽƌŬƐŚŽƉ͕�ĂŶĚ�ĞǆŚŝďŝƚ� ƚŚĞ� ƌĞǀŝĞǁ�ŽĨ� ƚŚĞ�ƉĂƌƚŝĐŝƉĂŶƚƐ͘�dŚĞƌĞ�ǁĞƌĞ�

ϭϬϬ ƉĂƌƚŝĐŝƉĂŶƚƐ�ŝŶĐůƵĚŝŶŐ�ƚŚĞ�ƉĂƌĞŶƚ�ĐŽůůĞŐĞ�ŝŶ�ƚŚŝƐ�ǁŽƌŬƐŚŽƉ͘�/Ŷ�ƚŚĞ�ĞŶĚ�ŽĨ�ƚŚŝƐ�tŽƌŬƐŚŽƉ��ƌ͘�

E͘�^͘�dŚĂŬĂƌĞ͕�ĐŽŶǀĞŶĞƌ�Θ��ŚĂŝƌƉĞƌƐŽŶ�ĚĞĐůĂƌĞĚ�ƚŚĞ�tŽƌŬƐŚŽƉ�ŐƌĂŶĚ�ƐƵĐĐĞƐƐĨƵůůǇ�ŽƌŐĂŶŝǌĞĚ�ďǇ�

ƚŚĞ� �ĞƉĂƌƚŵĞŶƚ� ŽĨ� �ŚĞŵŝƐƚƌǇ ĂŶĚ� ĐŽŶŐƌĂƚƵůĂƚĞ� ƚŽ� Ăůů� ƚŚĞ� ƉĂƌƚŝĐŝƉĂŶƚƐ� ďƵĚĚŝŶŐ� ^ĐŝĞŶƚŝƐƚƐ� Θ�

ƉƵƌƉŽƐĞĚ�ǀŽƚĞ�ŽĨ�ƚŚĂŶŬ�ƚŽ�ƚŚĞ�'ƵĞƐƚ�ĂŶĚ�ƉĂƌƚŝĐŝƉĂŶƚƐ�ŽŶ�ďĞŚĂůĨ�ŽĨ�ĐŽůůĞŐĞ�Θ�ĚĞĐůĂƌĞĚ�ǁŽƌŬƐŚŽƉ�

ŽǀĞƌ͘�



ϵ

KŶĞ�ŐƌŽƵƉ�ƉŚŽƚŽ�ŽĨ�ǁŽƌŬƐŚŽƉ ƚĂŬĞŶ ǁŝƚŚ�ƉƌŝŶĐŝƉĂů͕�<ĞǇŶŽƚĞ�ƐƉĞĂŬĞƌ�Θ�ŽƌŐĂŶŝǌŝŶŐ ƐĞĐƌĞƚĂƌǇ͘



�� 0DWHULDO�SURYLGHG�LQ�:RUNVKRS"

^ƌ͘�EŽ͘ ^ĐĂůĞ� dŽƚĂů ZĞŵĂƌŬƐ WĞƌĐĞŶƚĂŐĞ

Ϭϭ 'ŽŽĚ ϭϬ ϯ ϯϬй

ϬϮ sĞƌǇ�'ŽŽĚ ϭϬ ϯ ϯϬй

Ϭϯ �ǆĐĞůůĞŶƚ ϭϬ ϰ ϰϬй



ϭϬ

���4XDOLW\�RI�7HD�/XQFK"

^ƌ͘�EŽ͘ ^ĐĂůĞ� dŽƚĂů ZĞŵĂƌŬƐ WĞƌĐĞŶƚĂŐĞ

Ϭϭ 'ŽŽĚ ϭϬ Ϯ ϮϬй

ϬϮ sĞƌǇ�'ŽŽĚ ϭϬ ϰ ϰϬй

Ϭϯ �ǆĐĞůůĞŶƚ ϭϬ ϰ ϰϬй

�� .H\�QRWH�VSHHFK�

^ƌ͘�EŽ͘ ^ĐĂůĞ� dŽƚĂů ZĞŵĂƌŬƐ WĞƌĐĞŶƚĂŐĞ

Ϭϭ 'ŽŽĚ ϭϬ Ϯ ϯϬй

ϬϮ sĞƌǇ�'ŽŽĚ ϭϬ ϰ ϰϬй

Ϭϯ �ǆĐĞůůĞŶƚ ϭϬ ϰ ϰϬй

ϰ͘ 'ƵĞƐƚ�ƐƉĞĞĐŚ͘

^ƌ͘�EŽ͘ ^ĐĂůĞ� dŽƚĂů ZĞŵĂƌŬƐ WĞƌĐĞŶƚĂŐĞ

Ϭϭ 'ŽŽĚ ϭϬ ϯ ϯϬй

ϬϮ sĞƌǇ�'ŽŽĚ ϭϬ ϱ ϱϬй

Ϭϯ �ǆĐĞůůĞŶƚ ϭϬ Ϯ ϮϬй



ϭϭ

ϱ͘ �ƌƌĂŶŐĞŵĞŶƚ�ŽĨ�>��͘

^ƌ͘�EŽ͘ ^ĐĂůĞ� dŽƚĂů ZĞŵĂƌŬƐ WĞƌĐĞŶƚĂŐĞ

Ϭϭ 'ŽŽĚ ϭϬ Ϭ Ϭй

ϬϮ sĞƌǇ�'ŽŽĚ ϭϬ ϲ ϲϬй

Ϭϯ �ǆĐĞůůĞŶƚ ϭϬ ϰ ϰϬй

�� $ERXW�&ROOHJH�

����1LFH�DUUDQJHPHQW�RI�WKH�ZRUNVKRS�

����([FHOOHQW�ORFDWLRQ�DQG�JRRG�ZRUNVKRS�WKHPH�

����&ROOHJH�FDPSXV�LV�YHU\�JUHHQ�DQG�SOHDVDQW�

��� :RUNVKRS�DUUDQJHG�E\�FROOHJH�ZDV�PRUH�NQRZOHGJHDEOH�

���0DWHULDO�SURYLGHG�LQ�:RUNVKRS�

^ƌ͘�EŽ͘ ^ĐĂůĞ� dŽƚĂů ZĞŵĂƌŬƐ WĞƌĐĞŶƚĂŐĞ

Ϭϭ 'ŽŽĚ ϯϵ ϭϬ Ϯϱ͘ϲϰй

ϬϮ sĞƌǇ�'ŽŽĚ ϯϵ ϭϵ ϰϴ͘ϳϭй

Ϭϯ �ǆĐĞůůĞŶƚ ϯϵ ϭϬ Ϯϱ͘ϲϰй



ϭϮ

�� 4XDOLW\�RI�7HD��/XQFK

^ƌ͘�EŽ͘ ^ĐĂůĞ� dŽƚĂů ZĞŵĂƌŬƐ WĞƌĐĞŶƚĂŐĞ

Ϭϭ 'ŽŽĚ ϯϵ ϭϬ Ϯϱ͘ϲϰй

ϬϮ sĞƌǇ�'ŽŽĚ ϯϵ Ϯϭ ϱϯ͘ϴϰй

Ϭϯ �ǆĐĞůůĞŶƚ ϯϵ Ϭϴ ϮϬ͘ϱϭй

���.H\�QRWH�VSHHFK�

^ƌ͘�EŽ͘ ^ĐĂůĞ� dŽƚĂů ZĞŵĂƌŬƐ WĞƌĐĞŶƚĂŐĞ

Ϭϭ 'ŽŽĚ ϯϵ Ϭϴ ϮϬ͘ϱϭй

ϬϮ sĞƌǇ 'ŽŽĚ ϯϵ ϮϬ ϱϭ͘Ϯϴй

Ϭϯ �ǆĐĞůůĞŶƚ ϯϵ ϭϭ Ϯϴ͘ϮϬй

ϰ͘ 'ƵĞƐƚ�ƐƉĞĞĐŚ͘

^ƌ͘�EŽ͘ ^ĐĂůĞ� dŽƚĂů ZĞŵĂƌŬƐ WĞƌĐĞŶƚĂŐĞ

Ϭϭ 'ŽŽĚ ϯϵ ϭϱ ϯϴ͘ϰϲй

ϬϮ sĞƌǇ�'ŽŽĚ ϯϵ ϭϱ ϯϴ͘ϰϲй

Ϭϯ �ǆĐĞůůĞŶƚ ϯϵ Ϭϵ Ϯϯ͘Ϭϳй



ϭϯ

ϱ͘ �ƌƌĂŶŐĞŵĞŶƚ�ŽĨ�>��͘

^ƌ͘�EŽ͘ ^ĐĂůĞ� dŽƚĂů ZĞŵĂƌŬƐ WĞƌĐĞŶƚĂŐĞ

Ϭϭ 'ŽŽĚ ϯϵ Ϭϵ Ϯϯ͘Ϭϳй

ϬϮ sĞƌǇ�'ŽŽĚ ϯϵ ϭϬ Ϯϱ͘ϲϰй

Ϭϯ �ǆĐĞůůĞŶƚ ϯϵ ϮϬ ϱϭ͘Ϯϴй

ϲ͘ �ďŽƵƚ��ŽůůĞŐĞ͘

��� :RUNVKRS�DUUDQJHG�E\�FROOHJH�ZDV�PRUH�NQRZOHGJHDEOH�

����&ROOHJH�FDPSXV�LV�YHU\�JUHHQ�DQG�SOHDVDQW�

����$OO�IDFLOLWLHV�SURYLGHG E\�FROOHJH�DUH�JRRG�DQG�VDWLVIDFWRU\�

����([FHOOHQW�ORFDWLRQ�DQG�JRRG�ZRUNVKRS�WKHPH�

����&ROOHJH�RUJDQL]HG�D�YHU\�XVHIXO�ZRUNVKRS�IRU�VRFLHW\�

��� ([FHOOHQW�DQG�QLFH�DUUDQJHPHQW�RI�WKH�ZRUNVKRS�

����&ROOHJH�KDYLQJ�YHU\�JRRG�IDFLOLWLHV�	�ZHOO�HTXLSSHG�ZRUNVKRS�KDOO�

����1LFH�DUUDQJHPHQW�RI�WKH�ZRUNVKRS�

x KǀĞƌ�Ăůů�ƌĞŵĂƌŬƐ�ŽĨ�ƚŚĞ�ĐŽůůĞŐĞ�ŝƐ�ĞǆĐĞůůĞŶƚ�ĂŶĚ�ŐŽŽĚ�ŝŶ�ƌĞƐƉĞĐƚ�ƚŽ�ĂƌƌĂŶŐĞŵĞŶƚ�
ĂŶĚ�ĨĂĐŝůŝƚǇ�ƉƌŽǀŝĚĞĚ�ĨŽƌ�ǁŽƌŬƐŚŽƉ͘�

6XEPLWWHG�E\

'DWH������������ 3URI��6��'��,QJROH
+HDG��

'HSDUWPHQW�RI�&KHPLVWU\
(QFO�
���/LVW�RI�WKH�3DUWLFLSDQWV
���:RUNVKRS�6FKHGXOH
���)HHGEDFN�)RUP



ϭ

D͘^͘W��ƌƚƐ͕�^ĐŝĞŶĐĞ�Θ�<͘W͘d��ŽŵŵĞƌĐĞ��ŽůůĞŐĞ�DĂŶŽƌĂ��ŝƐƚ͘�tĂƐŚŝŵ

:RUNVKRS�5HSRUW

2QH�'D\�8QLYHUVLW\�/HYHO�:RUNVKRS�RQ

µ0HGLFLQDO�3ODQWV�	�1DWXUDO�5HPHGLHV¶

Ϭϵ�&ĞďƌƵĂƌǇ�ʹ ϮϬϭϴ

0DQRUD��:DVKLP

�7R�EH�VXEPLWWHG�WR�WKH�3ULQFLSDO�

ZZZ�PVSNSW#UHGLIIPDLOF�RP



Ϯ

$��,QWURGXFWLRQ

%��%DFNJURXQG

&��2EMHFWLYH

'��$�6XPPDU\�RI�WKH�3UHVHQWDWLRQV

(��)HHGEDFN�DQG�5HFRPPHQGDWLRQV

$QQH[�,� /LVW�RI�3DUWLFLSDQWV

$QQH[�,,� )HHGEDFN�IRUP



ϯ

�ĂƚĞ͗�ϬϵͬϬϮͬϮϬϭϴ

��ďƌŝĞĨ�ZĞƉŽƌƚ�ŽŶ

Ϭϵ�&ĞďƌƵĂƌǇ�ʹ ϮϬϭϴ

/ŶƚƌŽĚƵĐƚŝŽŶ͗

�ĞƉĂƌƚŵĞŶƚ� ŽĨ� �ŽƚĂŶǇ� ƐƚĂƌƚĞĚ� �ĞƌƚŝĨŝĐĂƚĞ� �ŽƵƌƐĞ� ŝŶ� �ŽƚĂŶǇ ĨŽƌ� ƚŚĞ� ƵŶĚĞƌ� ŐƌĂĚƵĂƚĞ�

ƐƚƵĚĞŶƚƐ� ŽĨ� ƚŚĞ� ĐŽůůĞŐĞ� ĨƌŽŵ� ƚŚĞ� ƐĞƐƐŝŽŶͲ ϮϬϭϲͲϭϳ� ĞŶƚŝƚůĞĚ� ĂƐ� ͞DĞĚŝĐŝŶĂů� WůĂŶƚƐ� Θ� EĂƚƵƌĂů�

ZĞŵĞĚŝĞƐ͘͟� � hŶĚĞƌ� ƚŚŝƐ� ĐĞƌƚŝĨŝĐĂƚĞ� ĐŽƵƌƐĞ� ŝŶƚĞƌĞƐƚĞĚ� ƐƚƵĚĞŶƚƐ� ĞŶƌŽůůĞĚ� ŝŶ� ƚŚŝƐ� ĐŽƵƌƐĞ� ĨƌŽŵ�

ĚŝĨĨĞƌĞŶƚ�ƐƚƌĞĂŵ͘�dŚĞ�ŝŶƚĂŬĞ�ĐĂƉĂĐŝƚǇ�ŝƐ�ϮϬ�ƐƚƵĚĞŶƚƐ�ĂŶĚ�ĐŽƵƌƐĞ�ĚƵƌĂƚŝŽŶ�ĚĞƐŝŐŶ�ĨŽƌ�ƚǁŽ�ŵŽŶƚŚ�

;ϯϬ�ŚƌƐͿ͘�&Žƌ�ƚŚĞ�ĚĞǀĞůŽƉŵĞŶƚ�ŽĨ�ŝŶƚĞƌĞƐƚ�Θ�ďĞůŝĞǀĞƐ�ŝŶ�EĂƚƵƌĂů�ZĞŵĞĚŝĞƐ�ďǇ�DĞĚŝĐŝŶĂů�WůĂŶƚƐ͘�

dŚĞ�ǁŽƌŬƐŚŽƉ�ǁĂƐ�ƐƚƌƵĐƚƵƌĞĚ�ĂƌŽƵŶĚ�ƐŵĂůůĞƌ�ĨĂĐŝůŝƚĂƚĞĚ�ǁŽƌŬƐŚŽƉƐ�ĂŶĚ�ƉƌĞƐĞŶƚĂƚŝŽŶƐ

ƚŽ�ĂůůŽǁ�Ăůů�ƉĂƌƚŝĐŝƉĂŶƚƐ�ƚŽ�ĞŶƚĞƌ�ŝŶƚŽ�ƉƌĂĐƚŝĐĂů�ĚŝƐĐƵƐƐŝŽŶ͘�dŚĞƌĞ�ǁĞƌĞ�ŝŶƉƵƚƐ�ĨƌŽŵ�ŬĞǇ ƐƉĞĂŬĞƌƐ�

ǁŚŽ� ƉƌŽǀŝĚĞĚ� ŝŶƐŝŐŚƚƐ� ŝŶƚŽ� ƚŚĞ� ĂƐƉĞĐƚƐ� ƌĞƐƉŽŶƐŝďůĞ� ĨŽƌ� ĚĞǀĞůŽƉŝŶŐ� ĂŶĚ� ĞŶŚĂŶĐŝŶŐ ƋƵĂůŝƚǇ� ŝŶ�

ĞĚƵĐĂƚŝŽŶ͘� dŚĞ� ǁŽƌŬƐŚŽƉ� ǁĂƐ� Ă� ŬĞǇ� ĂĐƚŝǀŝƚǇ� ĨŽƌ� ƚŚĞ� ĐŽůůĞŐĞ� ƚŚĂƚ� ĂŝŵƐ� ƚŽ� ĞŵƉŽǁĞƌ ůĞĂƌŶŝŶŐ͕�

ĚĞǀĞůŽƉƐ�ƐŬŝůůƐ�ĂŶĚ�ƐƵƉƉŽƌƚ�ŽƉƉŽƌƚƵŶŝƚŝĞƐ�ĨŽƌ�Ăůů�ǁŝƚŚŝŶ�ƚŚĞ�ƐŽĐŝĞƚǇ͘

&ĞĞĚďĂĐŬ�ĨƌŽŵ�ƚŚĞ�ǁŽƌŬƐŚŽƉ�ǁĂƐ�ǀĞƌǇ�ƉŽƐŝƚŝǀĞ͕�ƉĂƌƚŝĐŝƉĂŶƚƐ�ƐĂǁ�ŐƌĞĂƚ�ǀĂůƵĞ�ŝŶ ǁŽƌŬŝŶŐ�

ǁŝƚŚ� ƵƉĚĂƚĞĚ� ŝŶŶŽǀĂƚŝǀĞ� ƐĐŚŽůĂƌƐ� ĨƌŽŵ� ǀĂƌŝŽƵƐ� ĐŽůůĞŐĞƐ͕� ƚŚĞ� ŽƉƉŽƌƚƵŶŝƚǇ� ƚŽ� ŶĞƚǁŽƌŬ ĂŶĚ� ƚŽ�

ůĞĂƌŶ�ĨƌŽŵ�ŽŶĞ�ĂŶŽƚŚĞƌ�ĂŶĚ�ƚŚĞ�ĐŚĂŶĐĞ�ƚŽ�ĞǆƉůŽƌĞ�ŝĚĞĂƐ͘

dŚŝƐ�ƌĞƉŽƌƚ�ƉƌŽǀŝĚĞƐ�ďĂĐŬŐƌŽƵŶĚ�ŽĨ�ƚŚĞ�ǁŽƌŬƐŚŽƉ͕�ŝŶĨŽƌŵĂƚŝŽŶ͕�ŽďũĞĐƚŝǀĞƐ͕�Ă�ƐƵŵŵĂƌǇ

ŽĨ�ƚŚĞ�ƉƌĞƐĞŶƚĂƚŝŽŶƐ�ĂŶĚ�ĚŝƐĐƵƐƐŝŽŶƐ�ĨŽƌ�ƚŚĞ�ŶĞǆƚ�ƐƚĞƉ͘



ϰ

7KH�0HGLFLQDO� 3ODQWV� 	� 1DWXUDO� 5HPHGLHV� ZRUNVKRS� ZDV� FRQYHQHG� WR� EULQJ� WRJHWKHU�

6*%$� 8QLYHUVLW\� $PUDYDWL� %RWDQ\� 7HDFKHUV� $VVRFLDWLRQ� 	� H[SHUWV� IURP� WKH� DFDGHPLF�

LQVWLWXWLRQV 	�VWXGHQWV WR�DGGUHVV� LPSRUWDQW� LVVXHV�ZKLFK�DUH UHVSRQVLEOH� IRU�GHYHORSLQJ�KHDOWK�

DQG�UHPHGLHV�RQ�YDULRXV�GLVHDVHV�LQ�VRFLHW\�DQG�PDNH�DZDUH LQ�WKLV UHJDUG��7KLV�ZRUNVKRS�ZDV�D�

SDUW�RI�EURDGHU�LQLWLDWLYH�RUJDQL]HG�WR�XQGHUVWDQG�QDWXUDO�UHPHGLHV�IURP�WKH�PHGLFLQDO�SODQWV�	

NH\ DVSHFWV�RI�6HOI�6WXG\�UHSRUW�

,Q� WKH� EHJLQQLQJ� RI� WKH� DFDGHPLF� VHVVLRQ��'HSDUWPHQW� RI�%RWDQ\� GHFLGHG� WR� XQGHUWDNH

ZRUNVKRS�RQ�0HGLFLQDO�SODQWV�XQGHU�&HUWLILFDWH�FRXUVH�DQG�LW�ZDV�LQFOXGHG�LQ�DFDGHPLF�FDOHQGDU�

RI� WKH� LQVWLWXWLRQ�� 7KH FRQYHQHU� RI� WKH�:RUNVKRS� 3ULQFLSDO� 'U�� 1�� 6�� 7KDNDUH� 	� 2UJDQL]LQJ�

VHFUHWDU\� 	� KHDG� 'HSDUWPHQW� RI� %RWDQ\� 'U�� 0�� 1�� ,TEDO WRRN� LQLWLDWLYH� WR� XQGHUWDNH� WKLV�

ZRUNVKRS��7KH LQLWLDWLYH�UHSUHVHQWV�FROOHFWLYH�YHQWXUH�RI�WKH�:RUNVKRS FRPPLWWHH��WHDFKLQJ�DQG�

QRQ�WHDFKLQJ VWDII�DQG�VWXGHQWV�

7KH�PDLQ� REMHFWLYH� RI� WKH� ZRUNVKRS�ZDV� WR� GHYHORS� DZDUHQHVV� DQG� LPSRUWDQFH� RI�

0HGLFLQDO� SODQWV HQDEOLQJ VWXGHQWV WR� SOD\� D� FUXFLDO� UROH� LQ� WKH� LPSOHPHQWDWLRQ� RI� XVH� RI�

PHGLFLQDO�SODQWV�LQ�WKH�VRFLHW\�DQG�DZDUH�WKH�SHRSOHV�RI�WKHLU�VXUURXQGLQJV� $OVR�LW�LV�IRFXVHG�

RQ� WKH� UROH� RI� KLJKHU� HGXFDWLRQ� LQVWLWXWLRQV�� LWV� VWXGHQW LQ� GHYHORSPHQW� RI� LQWHUHVW� LQ� WKH�

VRFLHW\�WR�XVH�WKH�PHGLFLQDO�SODQW WR�FXUH�WKH�GLVHDVHV�ZKLFK�LV�H[SHFWHG�E\�WKH�VRFLDO�ERGLHV�

7KH� RQH� GD\� 8QLYHUVLW\� OHYHO� ZRUNVKRS� KHOG� LQ� WKH� FROOHJH� RQ� ��� )HEUXDU\�

���� ZDV KRVWHG� E\� 'HSDUWPHQW� RI� %RWDQ\� RI� 0�6�3� $UWV�� 6FLHQFH� 	 .�3�7�

&RPPHUFH�&ROOHJH�0DQRUD�:DVKLP VHOI�ILQDQFHG�DQG�VSRQVRUHG�



ϱ

7KH�ZRUNVKRS�UDQ�RYHU�ZKROH�GD\�DQG�FRQVLVWHG�RI�WZR�WHFKQLFDO�VHVVLRQV�RXW�

RI RSHQLQJ�DQG�FORVLQJ�VHVVLRQV��7KH�HYHQW�EHLQJ�PRVWO\�EUDLQVWRUPLQJ��HDFK�WHFKQLFDO�

VHVVLRQ KDG�MXVW�RQH�SUHVHQWDWLRQ�DQG�WKHQ�D�GLVFXVVLRQ�DERXW�WKH�WRSLF�

�ĞƉĂƌƚŵĞŶƚ� ŽĨ� �ŽƚĂŶǇ� ŽƌŐĂŶŝǌĞĚ� ƚŚĞ� hŶŝǀĞƌƐŝƚǇ� >ĞǀĞů� KŶĞ� �ĂǇ� tŽƌŬƐŚŽƉ� ŝŶ�

ĐŽůůĂďŽƌĂƚŝŽŶ�ŽĨ��ŽƚĂŶǇ�dĞĂĐŚĞƌƐ��ƐƐŽĐŝĂƚŝŽŶ�^'��h͕��ŵƌĂǀĂƚŝ͘�WƌŝŶĐŝƉĂů͕��ƌ͘�E͘�^͘�dŚĂŬĂƌĞ�Θ�

ŚĞĂĚ͕� �ĞƉĂƌƚŵĞŶƚ� ŽĨ� �ŽƚĂŶǇ��ƌ͘�D͘E͘� /ƋďĂů� ŐĂǀĞ� ŝŶǀŝƚĂƚŝŽŶ� ƚŽ� ƚŚĞ� ƐƚƵĚĞŶƚƐ� ƉĂƌƚŝĐŝƉĂŶƚ� ĨƌŽŵ�

ĚŝĨĨĞƌĞŶƚ� ĐŽůůĞŐĞƐ�ŽĨ��ŵƌĂǀĂƚŝ�hŶŝǀĞƌƐŝƚǇ� ĨŽƌ� ƚŚŝƐ�tŽƌŬƐŚŽƉ͘��ƌ͘��͘�'͘��ŚĂĚĂŶŐĞ� ĨĂƌŵĞƌ��ĞĂŶ�

^ĐŝĞŶĐĞ� &ĂĐƵůƚǇ� ^'��h� �ŵƌĂǀĂƚŝ͕� ĞŵŝŶĞŶƚ� dĂǆŽŶŽŵŝƐƚ� ŽĨ� sŝĚŚĂƌďŚĂ� ƌĞŐŝŽŶ� Θ� WƌĞƐŝĚĞŶƚ� ŽĨ�

�ŽƚĂŶǇ�dĞĂĐŚĞƌƐ��ƐƐŽĐŝĂƚŝŽŶ� ŝŶǀŝƚĞĚ�ĂƐ�Ă��ŚŝĞĨ�'ƵĞƐƚ� ĨŽƌ� ŝŶĂƵŐƵƌĂů�ƉƌŽŐƌĂŵ�ŽĨ� ƚŚĞ�ǁŽƌŬƐŚŽƉ͕�

�ƌ͘� �͘� E͘� �ĞŽƌĞ͕� ǁĞůů� ŬŶŽǁŶ� ƚĂǆŽŶŽŵŝƐƚ� Θ� �ƐƐŽĐŝĂƚĞ� WƌŽĨĞƐƐŽƌ� ^^^<Z� /ŶŶĂŶŝ� ^ĐŝĞŶĐĞ� �ŽůůĞŐĞ�

<ĂƌŶũĂ� >ĂĚ� ŝŶǀŝƚĞĚ� ĂƐ� Ă� <ĞǇ� ŶŽƚĞ� ^ƉĞĂŬĞƌ ŚĞ� ŐĂǀĞ� ŬŶŽǁůĞĚŐĞĂďůĞ� ƐƉĞĞĐŚ� ŝŶ� ƚŚĞ� dĞĐŚŶŝĐĂů�

ƐĞƐƐŝŽŶ�Θ�ƐƚƵĚĞŶƚƐ�ŵŽƚŝǀĂƚĞĚ�ƚŽǁĂƌĚƐ��ǇƵƌǀĞĚĂ�ĂŶĚ�ďĞŶĞĨŝƚƐ�ŽĨ�WůĂŶƚƐ�DĞĚŝĐŝŶĞ͘��ƌ͘�D͘�EĂĨĞĞƐ�

/ƋďĂů�KƌŐĂŶŝǌŝŶŐ�^ĞĐƌĞƚĂƌǇ�Θ�,ĞĂĚ��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŽƚĂŶǇ�ŐĂǀĞ�ƚŚĞ�ŝŶƚƌŽĚƵĐƚŽƌǇ�ƚĂůŬ͘�WƌŝŶĐŝƉĂů͕�

�ƌ͘�E͘�^͘�dŚĂŬĂƌĞ��ŽŶǀĞŶĞƌ�ŽĨ�ƚŚĞ�tŽƌŬƐŚŽƉ�ŐĂǀĞ�ƚŚĞ�ƉƌĞƐŝĚĞŶƚŝĂů�ƐƉĞĞĐŚ�ĂŶĚ�WƌŽĨ͘�^͘��͘�/ŶŐŽůĞ�

ĞŶĚ�ƚŚĞ�ŝŶĂƵŐƵƌĂů�ƉƌŽŐƌĂŵ�ďǇ�ǀŽƚĞ�ŽĨ�ƚŚĂŶŬƐ͘



ϲ

'LJQLWDULHV�SUHVHQW�RQ�,QDXJXUDO�)XQFWLRQ���LQ�WKH�PLGGOH�([��'HDQ�)DFXOW\�RI�6FLHQFH�'U��'�*��%KDGDQJH�
�&KLHI�*XHVW���5LJKW�WR�KLP�'U��$��1��'HRUH�.H\QRWH�VSHDNHU���OHIW�WR�KLP���3ULQFLSDO��'U��1��6��7KDNDUH�
�3UHVLGHQW� 	�,4$&�&RRUGLQDWRU�3URI��$��<��$OL��ZHOFRPHG�E\�'U��0��1��,TEDO��+2'�%RWDQ\�

tŽƌŬƐŚŽƉ�ŝŶĂƵŐƵƌĂƚĞĚ�ďǇ�ƚŚĞ�'ƵĞƐƚ��ƌ͘��͘'͘��ŚĂĚĂŶŐĞ͕��ƌ͘��͘�E͘��ĞŽƌĞ�Θ��ƌ͘�E͘�^͘�dŚĂŬĂƌĞ



ϳ

'U��'�*��%KDGDQJH�GHOLYHULQJ�LQDXJXUDO�VSHHFK�ZKLOH�RWKHUV�ORRN�

'U��$��1��'HRUH�GHOLYHULQJ�NH\�QRWH VSHHFK�ZKLOH�RWKHUV�ORRN�RQ



ϴ

7KH� RWKHU� HPLQHQW� SHUVRQDOLWLHV� OLNH .H\QRWH� VSHDNHU�'U��$��1��'HRUH�� +2'�� 3K\VLFV�

'HSDUWPHQW� 'U�� .�� $�� .RSDUNDU�� 3URI�� 6RSDQ�� '�� ,QJROH� 'HSDUWPHQW� RI� &KHPLVWU\�� +2'��

0DWKHPDWLFV� 3URI��0�&��'KDEH��+2'�� DQG�'HSDUWPHQW� RI� =RRORJ\�'U�� 6HHPD�.HVZDQL ZHUH�

DOVR� SUHVHQW� RQ WKH� RFFDVLRQ�� %HVLGHV� WKHUH� DUH� DERXW� ODUJH� QXPEHU� RI� UHVHDUFK 6WXGHQWV

SDUWLFLSDQWV DOVR�DWWHQGHG�WKH�ZRUNVKRS�

7HFKQLFDO�6HVVLRQ�,�

'U��1��6��7KDNDUH 3ULQFLSDO�	�FRQYHQHU� GHOLYHUHG�3UHVLGHQWLDO�VSHHFK

3URI��6RSDQ�,QJROH�H[WHQGHG�KHDUW\�ZHOFRPH�RI�*XHVWV�LQ�WKH�WHFKQLFDO�VHVVLRQ�
,



ϵ

EHJDQ� DIWHU� SRVW� OXQFK��7KLV� VHVVLRQ�ZDV� FKDLUHG� E\�'U��1��6��

7KDNDUH� 	� .H\QRWH� VSHDNHU� 'U�� $�� 1�� 'HRUH�� $VVRFLDWH� 3URIHVVRU 666.5� ,QQDQL� 6FLHQFH�

'U��$��1��'HRUH�GHOLYHULQJ�WKH�OHFWXUH LQ ,��7HFKQLFDO�VHVVLRQ

'U��$��1��'HRUH�GHOLYHULQJ�WKH�OHFWXUH�LQ�,,��7HFKQLFDO�VHVVLRQ



ϭϬ

&ROOHJH�� .DUQMDODG 'LVW�:DVKLP� SUHVHQWHG� D� QLFH LQIRUPDWLRQ� UHJDUGLQJ�PHGLFLQDO� SODQWV� DQG�

WKHLU�PHGLFLQDO�XVHV�DJDLQVW�YDULRXV�GLVHDVHV��+H�SUHVHQWHG�YDOXDEOH�LQIRUPDWLRQ DERXW����SODQWV�

7KH�ZRUNVKRS�ZDV�DWWHQGHG�E\ ��� SDUWLFLSDQWV� LQFOXGLQJ�UHVHDUFK�VFKRODUV�� WHDFKHUV�DQG�ODUJH�

QXPEHU� RI� VWXGHQWV� 3DUWLFLSDQWV� H[SUHVVHG� KDSSLQHVV� DERXW� WKH� HGXFDWLYH� VHVVLRQV� DQG� ILQH�

DUUDQJHPHQWV RI�WKH�ZRUNVKRS��)HHGEDFN�IRUPV�ZHUH�FROOHFWHG�IURP�SDUWLFLSDQWV�RI�WKH�ZRUNVKRS�

3DUWLFLSDWLRQ�FHUWLILFDWHV�ZHUH�LVVXHG�WR�DOO�WKH�VSHDNHUV�DQG�GHOHJDWHV�RI�WKH�ZRUNVKRS�

DQG WKH�ZRUNVKRS�FDPH�WR�FRQFOXVLRQ�DW������30�

DŝƐƐ͘�DĂǇƵƌŝ�,ĂŶĚĞ�ĐŽŶƚƌŝďƵƚŽƌǇ�ƚĞĂĐŚĞƌ�ŽĨ��ŽƚĂŶǇ�ĞǆĞĐƵƚĞ�ƚŚĞ�ǀĂůĞĚŝĐƚŽƌǇ�ƉƌŽŐƌĂŵ�ŽĨ�

ƚŚĞ�ǁŽƌŬƐŚŽƉ͕�ĂŶĚ�ĞǆŚŝďŝƚ�ƚŚĞ�ƌĞǀŝĞǁ�ŽĨ�ƚŚĞ�ƉĂƌƚŝĐŝƉĂŶƚƐ͘�dŚĞƌĞ�ǁĞƌĞ�ϭϱϬ�ƉĂƌƚŝĐŝƉĂŶƚƐ�ŝŶĐůƵĚŝŶŐ�

ƚŚĞ�ƉĂƌĞŶƚ�ĐŽůůĞŐĞ�ŝŶ�ƚŚŝƐ�ǁŽƌŬƐŚŽƉ͘�/Ŷ�ƚŚĞ�ĞŶĚ�ŽĨ�ƚŚŝƐ�tŽƌŬƐŚŽƉ��ƌ͘�E͘�^͘�dŚĂŬĂƌĞ͕�ĐŽŶǀĞŶĞƌ�Θ�

�ŚĂŝƌƉĞƌƐŽŶ�ĚĞĐůĂƌĞĚ�ƚŚĞ�tŽƌŬƐŚŽƉ�ŐƌĂŶĚ�ƐƵĐĐĞƐƐĨƵůůǇ�ŽƌŐĂŶŝǌĞĚ�ďǇ�ƚŚĞ��ĞƉĂƌƚŵĞŶƚ�ŽĨ��ŽƚĂŶǇ�

ĂŶĚ� ĐŽŶŐƌĂƚƵůĂƚĞ� ƚŽ� Ăůů� ƚŚĞ� ƉĂƌƚŝĐŝƉĂŶƚƐ� ďƵĚĚŝŶŐ� ^ĐŝĞŶƚŝƐƚƐ� Θ� ƉƵƌƉŽƐĞĚ� ǀŽƚĞ� ŽĨ� ƚŚĂŶŬ� ƚŽ� ƚŚĞ�

'ƵĞƐƚ�ĂŶĚ�ƉĂƌƚŝĐŝƉĂŶƚƐ�ŽŶ�ďĞŚĂůĨ�ŽĨ�ĐŽůůĞŐĞ�Θ�ĚĞĐůĂƌĞĚ�ǁŽƌŬƐŚŽƉ�ŽǀĞƌ͘�

WƌŽĨ͘�^ŽƉĂŶ�/ŶŐŽůĞ�SURSRVHG�D�YRWH�RI�WKDQNV�IRU�HQWLUH�ZRUNVKRS�



ϭϭ



�� 0DWHULDO�SURYLGHG�LQ�:RUNVKRS"

^ƌ͘�EŽ͘ ^ĐĂůĞ� dŽƚĂů ZĞŵĂƌŬƐ WĞƌĐĞŶƚĂŐĞ

Ϭϭ 'ŽŽĚ ϭϰ Ϭϭ ϳ͘ϭϰй

ϬϮ sĞƌǇ�'ŽŽĚ ϭϰ Ϭϳ ϱϬ͘ϬϬй

Ϭϯ �ǆĐĞůůĞŶƚ ϭϰ Ϭϲ ϰϮ͘ϴϱй

���4XDOLW\�RI�7HD�/XQFK"

^ƌ͘�EŽ͘ ^ĐĂůĞ� dŽƚĂů ZĞŵĂƌŬƐ WĞƌĐĞŶƚĂŐĞ

Ϭϭ 'ŽŽĚ ϭϰ Ϭϱ ϯϱ͘ϳϭй

ϬϮ sĞƌǇ�'ŽŽĚ ϭϰ Ϭϳ ϱϬ͘ϬϬй

Ϭϯ �ǆĐĞůůĞŶƚ ϭϰ ϬϮ ϭϰ͘Ϯϴй



ϭϮ

�� .H\�QRWH�VSHHFK�

^ƌ͘�EŽ͘ ^ĐĂůĞ� dŽƚĂů ZĞŵĂƌŬƐ WĞƌĐĞŶƚĂŐĞ

Ϭϭ 'ŽŽĚ ϭϰ ϬϬ ϬϬ

ϬϮ sĞƌǇ�'ŽŽĚ ϭϰ Ϭϴ ϱϳ͘ϭϰй

Ϭϯ �ǆĐĞůůĞŶƚ ϭϰ Ϭϲ ϰϮ͘ϴϱй

ϰ͘ 'ƵĞƐƚ�ƐƉĞĞĐŚ͘

^ƌ͘�EŽ͘ ^ĐĂůĞ� dŽƚĂů ZĞŵĂƌŬƐ WĞƌĐĞŶƚĂŐĞ

Ϭϭ 'ŽŽĚ ϭϰ Ϭϭ ϳ͘ϭϰй

ϬϮ sĞƌǇ 'ŽŽĚ ϭϰ Ϭϯ Ϯϭ͘ϰϮй

Ϭϯ �ǆĐĞůůĞŶƚ ϭϰ ϭϬ ϳϭ͘ϰϮй

ϱ͘ �ƌƌĂŶŐĞŵĞŶƚ�ŽĨ�>��͘

^ƌ͘�EŽ͘ ^ĐĂůĞ� dŽƚĂů ZĞŵĂƌŬƐ WĞƌĐĞŶƚĂŐĞ

Ϭϭ 'ŽŽĚ ϭϰ ϬϬ ϬϬ

ϬϮ sĞƌǇ�'ŽŽĚ ϭϰ Ϭϲ ϰϮ͘ϴϱй

Ϭϯ �ǆĐĞůůĞŶƚ ϭϰ Ϭϴ ϱϳ͘ϭϰй



ϭϯ

�� $ERXW�&ROOHJH�

��� :RUNVKRS�DUUDQJHG�E\�FROOHJH�ZDV�PRUH�NQRZOHGJHDEOH�

��� 7KHUH�LV�YDULRXV�QHZ�SODQWV�LQIRUPDWLRQ�JDLQ�IURP�WKLV�ZRUNVKRS�

����$OO�IDFLOLWLHV�SURYLGHG�E\�FROOHJH�DUH�JRRG�DQG�VDWLVIDFWRU\�

����$OO�IDFLOLWLHV�DUH�SURYLGHG�ZDV�JRRG�

����7KHUH�DUH�YDULRXV�IDFLOLWLHV�DUH�DYDLODEOH�LQ�FROOHJH��WKLV�ZRUNVKRS�LV�JRRG�IRU�HYHU\�

RQH�IRU�LQFUHDVLQJ�NQRZOHGJH�

����*UDFHIXO�

����*RRG�	�QLFH�FROOHJH�LQ�WKH�UHJLRQ�

����*UDFHIXO�DQG�JRRG�

����([FHOOHQW�ORFDWLRQ�DQG�PRGHUDWH�IDFLOLWLHV�SURYLGHG�JRRG�ZRUNVKRS�WKHPH�

����&ROOHJH�RUJDQL]HG�D�YHU\�XVHIXO�ZRUNVKRS�IRU�VRFLHW\�

����1LFH�DUUDQJHPHQW�RI�ZRUNVKRS�

����([FHOOHQW�DQG�QLFH�DUUDQJHPHQW�RI�WKH�ZRUNVKRS�

����&ROOHJH�KDYLQJ�YHU\�JRRG�IDFLOLWLHV�	�ZHOO�HTXLSSHG�ZRUNVKRS�KDOO�

����1LFH�DUUDQJHPHQW�RI�WKH�ZRUNVKRS�

���0DWHULDO�SURYLGHG�LQ�:RUNVKRS�

^ƌ͘�EŽ͘ ^ĐĂůĞ� dŽƚĂů ZĞŵĂƌŬƐ WĞƌĐĞŶƚĂŐĞ

Ϭϭ 'ŽŽĚ ϰϵ ϭϭ ϮϮ͘ϰϰй

ϬϮ sĞƌǇ�'ŽŽĚ ϰϵ ϭϵ ϯϴ͘ϳϳй

Ϭϯ �ǆĐĞůůĞŶƚ ϰϵ ϭϵ ϯϴ͘ϳϳй



ϭϰ

�� 4XDOLW\�RI�7HD��/XQFK

^ƌ͘�EŽ͘ ^ĐĂůĞ� dŽƚĂů ZĞŵĂƌŬƐ WĞƌĐĞŶƚĂŐĞ

Ϭϭ 'ŽŽĚ ϰϵ ϭϰ Ϯϴ͘ϱϳй

ϬϮ sĞƌǇ�'ŽŽĚ ϰϵ Ϯϳ ϱϱ͘ϭϬй

Ϭϯ �ǆĐĞůůĞŶƚ ϰϵ Ϭϴ ϭϲ͘ϯϮй

���.H\�QRWH�VSHHFK�

^ƌ͘�EŽ͘ ^ĐĂůĞ� dŽƚĂů ZĞŵĂƌŬƐ WĞƌĐĞŶƚĂŐĞ

Ϭϭ 'ŽŽĚ ϰϵ ϭϯ Ϯϲ͘ϱϯй

ϬϮ sĞƌǇ�'ŽŽĚ ϰϵ Ϯϭ ϰϮ͘ϴϱй

Ϭϯ �ǆĐĞůůĞŶƚ ϰϵ ϭϱ ϯϬ͘ϲϭй

ϰ͘ 'ƵĞƐƚ�ƐƉĞĞĐŚ͘

^ƌ͘�EŽ͘ ^ĐĂůĞ� dŽƚĂů ZĞŵĂƌŬƐ WĞƌĐĞŶƚĂŐĞ

Ϭϭ 'ŽŽĚ ϰϵ ϰ ϴ͘ϭϲй

ϬϮ sĞƌǇ�'ŽŽĚ ϰϵ ϭϲ ϯϮ͘ϲϱй

Ϭϯ �ǆĐĞůůĞŶƚ ϰϵ Ϯϵ ϱϵ͘ϭϴй



ϭϱ

ϱ͘ �ƌƌĂŶŐĞŵĞŶƚ�ŽĨ�>��͘

^ƌ͘�EŽ͘ ^ĐĂůĞ� dŽƚĂů ZĞŵĂƌŬƐ WĞƌĐĞŶƚĂŐĞ

Ϭϭ 'ŽŽĚ ϰϵ Ϭϱ ϭϬ͘ϮϬй

ϬϮ sĞƌǇ�'ŽŽĚ ϰϵ ϭϵ ϯϴ͘ϳϳй

Ϭϯ �ǆĐĞůůĞŶƚ ϰϵ Ϯϰ ϰϴ͘ϵϳй

ϲ͘ �ďŽƵƚ��ŽůůĞŐĞ͘

x KǀĞƌ�Ăůů�ƌĞŵĂƌŬƐ�ŽĨ�ƚŚĞ�ĐŽůůĞŐĞ�ŝƐ�ĞǆĐĞůůĞŶƚ�ĂŶĚ�ŐŽŽĚ�ŝŶ�ƌĞƐƉĞĐƚ�ƚŽ�ĂƌƌĂŶŐĞŵĞŶƚ�
ĂŶĚ�ĨĂĐŝůŝƚǇ�ƉƌŽǀŝĚĞĚ�ĨŽƌ�ǁŽƌŬƐŚŽƉ͘�

6XEPLWWHG�E\

'DWH������������ 'U��0��1DIHHV�,TEDO
+HDG��

'HSDUWPHQW�RI�%RWDQ\
(QFO�
���/LVW�RI�WKH�3DUWLFLSDQWV
���:RUNVKRS�6FKHGXOH
���)HHGEDFN�)RUP



0�6�3 $UWV��6FLHQFH�	�.
'

2QH�

³'HVLJQLQJ RI�(

��

2
'HSDUW

'U�
�$VVLVW

6KUL� 6KLYDML

3URI
�$VVLVW
5/7

2UJDQL]LQJ 6HFUHWDU\

�'U��.��$��.RSDUNDU
+HDG� 'HSDUWPHQW�RI�3K\VLFV

&RQWHQWV 3DJH��1R��

	�.�3�7�&RPPHUFH�&ROOHJH�0DQR
'LVW��:DVKLP

'D\�ZRUNVKRS
2Q�

'HVLJQLQJ�RI�(OHFWURQLF�,QVWUXPHQWV´

��WK -DQXDU\ ������

2UJDQL]HG E\
UWPHQW�RI 3K\VLFV

6SHDNHUV�

'U��3��$��1DJSXUH
LVWDQW�SURIHVVRU�
6FLHQFH�&ROOHJH��$PUDYDWL

3URI� 6� 5��-DLVZDO
LVWDQW�SURIHVVRU�

5/7�&ROOHJH� $NROD

&RQYHQHU
'U� 1��6��7KDNDUH

��3ULQFLSDO�

RUD�



Ϯ�

6U��

1R��

&RQWHQWV� 3DJH QR��

�@�� ,QWURGXFWLRQ ���

�@�� %DFNJURXQG� ���

�@�� 2EMHFWLYH ���

�@�� 6XPPDU\�RI WKH�3UHVHQWDWLRQV� ������

�@�� )HHGEDFN DQG 5HFRPPHQGDWLRQV ���

$QQH[�,��/LVW RI�3DUWLFLSDQWV�

$QQH[�,,��)HHGEDFN�IRUP�



ϯ�

'DWH� �����������

$�EULHI�5HSRUW�RQ�

8QLYHUVLW\�/HYHO�2QH 'D\ :RUNVKRS�
2Q

³'HVLJQLQJ RI�(OHFWURQLF�,QVWUXPHQWV´

��WK�-DQXDU\�±������

,QWURGXFWLRQ��

'HSDUWPHQW RI 3K\VLFV VWDUWHG�WR WDNLQJ HOHFWURQLF H[SHULPHQWV RQ EUHDG ERDUG�IRU WKH XQGHU�

JUDGXDWH VWXGHQWV� 7KH VWXGHQW ZHUH DULVLQJ D ORW RI SUREOHP WR PDNH FLUFXLW �HJ� 6HOHFWLRQ RI�

FRPSRQHQW YDOXHV DQG SDUWLFXODU QXPEHU RI LF DQG WUDQVLVWRU�� 7KH PDLQ REMHFWLYH WR WRRN�

ZRUNVKRS DQG SUHVHQWDWLRQV WR DOORZ DOO SDUWLFLSDQWV WR HQWHU LQWR SUDFWLFDO GLVFXVVLRQ DQG�

OHDUQ WR GHVLJQ HOHFWURQLF FLUFXLWV� 7KHUH ZHUH LQSXWV IURP NH\ VSHDNHUV ZKR SURYLGHG�

LQVLJKWV LQWR WKH DVSHFWV UHVSRQVLEOH IRU GHYHORSLQJ DQG HQKDQFLQJ TXDOLW\ LQ HGXFDWLRQ� 7KH�

ZRUNVKRS ZDV D NH\ DFWLYLW\ IRU WKH FROOHJH WKDW DLPV WR HPSRZHU OHDUQLQJ� GHYHORSV VNLOOV�

DQG VXSSRUW RSSRUWXQLWLHV IRU DOO ZLWKLQ WKH VRFLHW\� )HHGEDFN IURP WKH ZRUNVKRS ZDV YHU\�

SRVLWLYH� SDUWLFLSDQWV VDZ JUHDW YDOXH LQ ZRUNLQJ ZLWK XSGDWHG LQQRYDWLYH VFKRODUV IURP�

YDULRXV FROOHJHV� WKH RSSRUWXQLW\ WR QHWZRUN DQG WR OHDUQ IURP RQH DQRWKHU DQG WKH FKDQFH WR�

H[SORUH LGHDV� 7KLV UHSRUW SURYLGHV EDFNJURXQG RI WKH ZRUNVKRS� LQIRUPDWLRQ� REMHFWLYHV� D�

VXPPDU\�RI�WKH SUHVHQWDWLRQV�DQG�GLVFXVVLRQV IRU�WKH�QH[W VWHS��

%DFNJURXQG��

7KH�'HVLJQLQJ RI (OHFWURQLF ,QVWUXPHQWV ZRUNVKRS ZDV FRQYHQHG WR EULQJ WRJHWKHU 6*%$�

8QLYHUVLW\ $PUDYDWL 3K\VLFV 7HDFKHUV 	 H[SHUWV IURP WKH DFDGHPLF LQVWLWXWLRQV 	 VWXGHQWV WR�

DGGUHVV LPSRUWDQW LVVXHV ZKLFK DUH UHVSRQVLEOH IRU WKH VHOHFWLRQ RI SURSHU FRPSRQHQW LQ�

FLUFXLW DQG KRZ WR GHVLJQ D FLUFXLW� ,Q WKH EHJLQQLQJ RI WKH DFDGHPLF VHVVLRQ� 'HSDUWPHQW RI�

3K\VLFV GHFLGHG WR ZLOO WDNLQJ ZRUNVKRS RQ 'HVLJQLQJ RI (OHFWURQLF ,QVWUXPHQWV DQG LW ZDV�

LQFOXGHG LQ DFDGHPLF FDOHQGDU RI WKH LQVWLWXWLRQ��7KH�FRQYHQHU RI WKH :RUNVKRS 3ULQFLSDO 'U��

1� 6� 7KDNDUH 	 2UJDQL]LQJ VHFUHWDU\ 	 KHDG 'HSDUWPHQW RI 3K\VLFV 'U� .� $� .RSDUNDU�

WRRN LQLWLDWLYH WR XQGHUWDNH WKLV ZRUNVKRS� 7KH LQLWLDWLYH UHSUHVHQWV FROOHFWLYH YHQWXUH RI WKH�

:RUNVKRS�FRPPLWWHH��WHDFKLQJ�DQG�QRQ WHDFKLQJ�VWDII�DQG�VWXGHQWV��



ϰ�

2EMHFWLYH��

7KH PDLQ REMHFWLYH RI WKH ZRUNVKRS ZDV WR GHYHORS DZDUHQHVV DQG LPSRUWDQFH RI HOHFWURQLF�

FLUFXLWV LQ PRGHUQ HOHFWURQLF WHFKQRORJ\� $OVR VWXGHQWV DUH IRFXVHG RQ WKH UROH RI KLJKHU�

HGXFDWLRQ RI�HOHFWURQLF LQVWLWXWLRQV��

$�6XPPDU\�RI WKH 3UHVHQWDWLRQV�

7KH RQH GD\ 8QLYHUVLW\ OHYHO ZRUNVKRS KHOG LQ WKH FROOHJH RQ ��WK -DQXDU\ ���� ZDV KRVWHG�

E\ 'HSDUWPHQW RI 3K\VLFV RI 0�6�3 $UWV� 6FLHQFH 	 .�3�7 &RPPHUFH &ROOHJH 0DQRUD�

:DVKLP VHOI ILQDQFHG DQG VSRQVRUHG��7KH ZRUNVKRS UDQ RYHU ZKROH GD\ DQG FRQVLVWHG RI�WZR�

WHFKQLFDO VHVVLRQV RXW�RI RSHQLQJ�DQG FORVLQJ VHVVLRQV� 7KH�HYHQW�EHLQJ PRVWO\�EUDLQVWRUPLQJ��

HDFK�WHFKQLFDO VHVVLRQ KDG MXVW�RQH�SUHVHQWDWLRQ�DQG�WKHQ�D�GLVFXVVLRQ DERXW WKH WRSLF��

,QDXJXUDO 3URJUDPPH��

'HSDUWPHQW RI 3K\VLFV RUJDQL]HG WKH 8QLYHUVLW\ /HYHO 2QH 'D\ :RUNVKRS� 3ULQFLSDO� 'U� 1��

6� 7KDNDUH 	 KHDG� 'HSDUWPHQW RI 3K\VLFV 'U� .� $� .RSDUNDU JDYH LQYLWDWLRQ WR WKH VWXGHQWV�

SDUWLFLSDQW IURP GLIIHUHQW FROOHJHV RI $PUDYDWL 8QLYHUVLW\ IRU WKLV :RUNVKRS� 'U� 3� 1��

1DJSXUH DQG 3URI� 6� 5� -DLVZDO ZDV &KLHI *XHVW IRU LQDXJXUDO SURJUDP� 'U� 3� $� 1DJSXUH�

�$VVLVWDQW�3URIHVVRU��RI�6KUL� 6KLYDML�6FLHQFH�&ROOHJH $PUDYDWL LQYLWHG DV�D .H\�QRWH 6SHDNHU�

KH JDYH NQRZOHGJHDEOH VSHHFK LQ WKH ILHOG RI (OHFWURQLF FLUFXLWV 	 VWXGHQWV PRWLYDWHG�

WRZDUGV 0DNH (OHFWURQLF ,QVWUXPHQWV� 3URI� 6�5� -DLVZDO �$VVLVWDQW 3URIHVVRU� RI 5/7�

6FLHQFH FROOHJH� $NROD LQYLWHG DV D .H\ QRWH 6SHDNHU KH JDYH VSHHFK RQ KRZ WR PDNH DQG�

KRZ WR VHOHFW HOHFWURQLF FRPSRQHQWV� 'U� .�$� .RSDUNDU 2UJDQL]LQJ 6HFUHWDU\ 	 +HDG�

'HSDUWPHQW RI 3K\VLFV JDYH WKH LQIRUPDWLRQ RI 6FKHGXOH RI :RUNVKRS DQG LQWURGXFWRU\�

VSHHFK RI WKH SURJUDPPH� 'U� 6�9� .HVKDZDQL +HDG 'HSDUWPHQW RI =RRORJ\ JDYH WKH�

LQWURGXFWLRQ RI 6SHDNHUV� 3ULQFLSDO� 'U� 1� 6� 7KDNDUH &RQYHQHU RI WKH :RUNVKRS JDYH WKH�

SUHVLGHQWLDO VSHHFK�DQG�3URI��0�&��'KDEH�HQG WKH LQDXJXUDO�SURJUDP�E\ YRWH RI WKDQNV��



ϱ�

:RUNVKRS�LQDXJXUDWHG�E\�WKH�*XHVW�'U��3�$� 1DJSXUH� 'U��6�5��-DLVZDO 	�'U��1��6� 7KDNDUH�

'LJQLWDULHV�SUHVHQW�RQ�,QDXJXUDO�)XQFWLRQ� LQ WKH�PLGGOH�'U��1��6��7KDNDUH��3UHVLGHQW���ULJKW�WR�'U��
3�$��1DJSXUH��OHIW�WR�KLP 'U��6�5��-DLVZDO�OHIW�WR 'U��6�5��-DLVZDO &RRUGLQDWRU 'U��.�$� .RSDUNDU�
DQG ULJKW�WR�'U��3�$��1DJSXUH LV�'U��0� 1� ,TEDO��+2' %RWDQ\��DQG�RQ�PLF�'U��6�9��.HVKZDQL��



ϲ�

'U��3�$��1DJSXUH GHOLYHUHG NH\�QRWH�VSHHFK VSHHFK

'U��1� 6��7KDNDUH 3ULQFLSDO�	�FRQYHQHU� GHOLYHUHG 3UHVLGHQWLDO VSHHFK�



ϳ�

7KH RWKHU HPLQHQW SHUVRQDOLWLHV OLNH 3URI� 6RSDQ� '� ,QJROH 'HSDUWPHQW RI &KHPLVWU\��
'U� 6DNKDUH� 3URI� $�<� $OL� 'U� $� 1LOH� EHVLGHV WKHUH DUH DERXW ODUJH QXPEHU RI YDULRXV�
FROOHJH VWXGHQWV�DQG UHVHDUFK�6WXGHQWV SDUWLFLSDQWV WRRN�NQRZOHGJH�LQ ZRUNVKRS��

7HFKQLFDO�6HVVLRQ ,��

'U� 3�$��1DJSXUH GHOLYHULQJ�WKH OHFWXUH LQ , �7HFKQLFDO�VHVVLRQ�



ϴ�

7HFKQLFDO�VHVVLRQ�,,��
$IWHU WKH OXQFK� 7KLV VHVVLRQ ZDV FKDLUHG E\ 'U� 6�3� 'HVKPXNK 	 .H\QRWH VSHDNHU 3URI��
6�5� -DLVZDO� $VVRFLDWH 3URIHVVRU 6KUL� 6KLYDML 6FLHQFH &ROOHJH� $NROD SUHVHQWHG D QLFH�
LQIRUPDWLRQ�'HPR�RI�HOHFWURQLF�FLUFXLW��+H JDYH�D GHPR RI� ��H[SHULPHQWV��

3URI��6�5� -DLVZDO GHOLYHULQJ WKH OHFWXUH�DQG GHPR WR VWXGHQWV LQ ,, �7HFKQLFDO�VHVVLRQ�

'U� 0�1��,NEDO�SURSRVHG�D YRWH�RI WKDQNV�IRU HQWLUH ZRUNVKRS�



ϵ�

7KH ZRUNVKRS ZDV DWWHQGHG E\ �� SDUWLFLSDQWV LQFOXGLQJ UHVHDUFK VFKRODUV� WHDFKHUV DQG

ODUJH QXPEHU RI VWXGHQWV� 3DUWLFLSDQWV H[SUHVVHG KDSSLQHVV DERXW WKH HGXFDWLYH VHVVLRQV DQG�

ILQH DUUDQJHPHQWV� RI WKH ZRUNVKRS� )HHGEDFN IRUPV ZHUH FROOHFWHG IURP SDUWLFLSDQWV RI WKH�

ZRUNVKRS�� 3DUWLFLSDWLRQ FHUWLILFDWHV ZHUH LVVXHG WR DOO WKH VSHDNHUV DQG GHOHJDWHV RI WKH�

ZRUNVKRS DQG WKH ZRUNVKRS�FDPH WR�FRQFOXVLRQ DW �����30��

'U� 0�1� ,NEDO� +HDG RI %RWDQ\ H[HFXWH WKH YDOHGLFWRU\ SURJUDP RI WKH ZRUNVKRS�

DQG 9RWH RI WKDQNV� 6ZDWL NXNDGH &+% WHDFKHU RI SK\VLFV GHSDUWPHQW H[KLELW WKH UHYLHZ RI�

WKH SDUWLFLSDQWV� 7KHUH ZHUH �� SDUWLFLSDQWV LQFOXGLQJ WKH SDUHQW FROOHJH LQ WKLV ZRUNVKRS� ,Q�

WKH HQG RI WKLV :RUNVKRS 'U� 1� 6� 7KDNDUH� FRQYHQHU 	 &KDLUSHUVRQ GHFODUHG WKH :RUNVKRS�

JUDQG VXFFHVVIXOO\ RUJDQL]HG E\ WKH 'HSDUWPHQW RI 3K\VLFV DQG FRQJUDWXODWH WR DOO WKH�

SDUWLFLSDQWV EXGGLQJ 6FLHQWLVWV 	 SXUSRVHG YRWH RI WKDQN WR WKH *XHVW DQG SDUWLFLSDQWV RQ�

EHKDOI�RI�FROOHJH�	�GHFODUHG�ZRUNVKRS�RYHU��

)HHGEDFN�DQG�5HFRPPHQGDWLRQV�
)HHG�%DFN�IURP�3DUWLFLSDQWV� 5HVHDUFK VFKRODU�DQG 7HDFKHUV��
�� 0DWHULDO�SURYLGHG�LQ�:RUNVKRS"�

6U��1R�� 6FDOH� 7RWDO 5HPDUNV� 3HUFHQWDJH�
���� *RRG� �� � ������
���� 9HU\�*RRG �� �� ���
��� ([FHOOHQW �� � ������

�� 4XDOLW\ RI�7HD�/XQFK"�
6U��1R�� 6FDOH� 7RWDO 5HPDUNV� 3HUFHQWDJH�
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6U��1R�� 6FDOH� 7RWDO 5HPDUNV� 3HUFHQWDJH�
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�� $ERXW�&ROOHJH��

����:RUNVKRS DUUDQJHG�E\ FROOHJH ZDV PRUH NQRZOHGJHDEOH��
����7KHUH LV YDULRXV FLUFXLW FDOFXDWLRQV LQIRUPDWLRQ JDLQ IURP�WKLV ZRUNVKRS��
����$OO IDFLOLWLHV�SURYLGHG E\ FROOHJH DUH�JRRG DQG�VDWLVIDFWRU\��
����$OO IDFLOLWLHV�DUH�SURYLGHG ZDV�JRRG��
����7KHUH�DUH�YDULRXV IDFLOLWLHV�DUH�DYDLODEOH LQ FROOHJH� WKLV ZRUNVKRS�LV�JRRG�IRU HYHU\�
RQH�IRU LQFUHDVLQJ�NQRZOHGJH��
����*UDFHIXO��
����*RRG 	�QLFH FROOHJH�LQ WKH UHJLRQ��
����*UDFHIXO DQG JRRG��
����([FHOOHQW ORFDWLRQ DQG PRGHUDWH IDFLOLWLHV�SURYLGHG JRRG ZRUNVKRS�WKHPH��
����&ROOHJH�RUJDQL]HG D�YHU\�XVHIXO ZRUNVKRS IRU�VRFLHW\��
����1LFH�DUUDQJHPHQW�RI ZRUNVKRS��
����([FHOOHQW DQG QLFH DUUDQJHPHQW�RI�WKH ZRUNVKRS��
����&ROOHJH�KDYLQJ YHU\�JRRG�IDFLOLWLHV 	 ZHOO�HTXLSSHG ZRUNVKRS KDOO��
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+HDG��
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���/LVW�RI WKH�3DUWLFLSDQWV�
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0��6��3��$UWV��6FLHQFH�	�.��3��7��&RPPHUFH�&ROOHJH��0DQRUD�'LVW��:DVKLP

5HSRUW�RQ�&KDUDFWHUL]DWLRQ�RI�2UJDQLF�FRPSRXQGV

,QWURGXFWLRQ�

&KHPLVWU\� LV� EUDQFK� RI� VFLHQFH� DQG� LW� LV� DOVR� FDOOHG� DV� FHQWUDO� RI� VFLHQFH��0RVW� RI� WKH�

EUDQFKHV� RI� VFLHQFH� DUH� UHODWHG� WR� WKH� FKHPLVWU\�� ,Q� GDLO\� OLIH� ZH� XVH� PRVW� RI� WKH� FKHPLFDO�

SURGXFWV�GLUHFWO\�DQG�LQGLUHFWO\��0HGLFLQH�WKDW�ZH�WDNH�LV�QRWKLQJ�EXW�FKHPLFDO�FRPSRVLWLRQV�$V�
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VWUXFWXUH� HWF�%\� FRQVLGHULQJ� DOO� WKHVH� WKLQJV� GHSDUWPHQW� RI� &KHPLVWU\� RUJDQL]HG�ZRUNVKRS� RQ����

³&KDUDFWHUL]DWLRQ�RI�2UJDQLF�FRPSRXQGV´�DQG IRU� WKLV�ZRUNVKRS�ZH� LQYLWHG�DQ�H[SHUW�'U��7�6��

'DODYL� IURP� 1DVKLN�� +H� IRFXVHG� RQ� DOO� WKH� LVVXHV� UHJDUGLQJ� WR� FKDUDFWHUL]DWLRQ� RI� RUJDQLF�

FRPSRXQG���

2EMHFWLYHV�

�� 7R�PDNH�DZDUH�WKH�VWXGHQWV�DERXW�&KDUDFWHUL]DWLRQ�RI�RUJDQLF�FRPSRXQGV�
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�� 7R LPSURYH�NQRZOHGJH�RI�FKHPLVWU\ 6WXGHQWVE\�ZKLFK�WKH\�DSSO\�LW�LQ�GD\�WR�GD\�OLIH�

'HWDLOV�RI�:RUNVKRS
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LL� ([SHUWVLQYLWHG�

'U��7��6��'DOYL��'HSDUWPHQW�RI�&KHPLVWU\��1DVKLN
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LY� 3DUWLFLSDQWV������6WXGHQWV
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&HOHEUDWLRQ�RQ�WKH�RFFDVLRQ�RI�
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'HSDUWPHQW�RI�0DWKHPDWLFV
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&RQWHQWV
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,,,��%DFNJURXQG
,9��2EMHFWLYH
9�([KLELWLRQ�	 6XPPDU\�RI�WKH�3UHVHQWDWLRQV
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,QWURGXFWLRQ
2QH�'D\�8QLYHUVLW\�/HYHO�:RUNVKRSDQG ([KLELWLRQRQ�µ $GYDQFHG�0DWKHPDWLFDO�6FLHQFH¶ ZDV
RUJDQL]HG�E\�'HSDUWPHQW�RI�0DWKHPDWLFV�RQ�WKH�RFFDVLRQ�RI�µ1DWLRQDO�0DWKHPDWLFV�'D\¶ KHOG�RQ�
��QG'HFHPEHU������DW�WKH�FROOHJHDXGLWRULXP KDOO DQG�5DPDQXMDQ�KDOO�
7KH�DLP�RI�WKH�ZRUNVKRS�ZDV RQ�DGYDQFHG�PDWKHPDWLFV�LQ�ZKLFK��DSSOLFDWLRQ�RI�PDWKHPDWLFV�LQ�
YDULRXV�ILHOGV�DV�ZHOO�DV�H[KLELWLRQ�ZKLFK�HPERGLHV�3RVWHU�3UHVHQWDWLRQDQG��0DWKHPDWLFDO�PRGHO
WR�GHYHORS�WKH�LQQRYDWLRQV��H[SHULPHQW��FUHDWLYLW\��ZLWK�KHOS�RI�PDWKHPDWLFV���HQDEOLQJ�VWDNHKROGHUV�
WR�SOD\D�FUXFLDO�UROH�LQ�WKH�LPSOHPHQWDWLRQ�RI�TXDOLW\�SURJUDPPH� LQ�KLJKHU�PDWKHPDWLFV LQVWLWXWLRQV��
7KHZRUNVKRS�ZDV�IRFXVHG�RQ�WKH�UROH�RI�DQFLHQW�PDWKHPDWLFV�VXFK�DV�9HGLF�0DWKHPDWLFV�(XFOLGH�
JHRPHWU\�DV�ZHOO�DV�DGYDQFHG�PDWKHPDWLFV �
7KH�ZRUNVKRS�ZDV�VWUXFWXUHG�DURXQG�VPDOOHU�IDFLOLWDWHG�ZRUNVKRSV�DQG�SUHVHQWDWLRQV
WR�DOORZ�DOO�SDUWLFLSDQWV�WR�HQWHU�LQWR�SUDFWLFDO�GLVFXVVLRQ��
7KHUH�ZHUH�LQSXWV�IURP�NH\VSHDNHUV�ZKR�SURYLGHG�LQVLJKWV�LQWR�WKH�DVSHFWV�UHVSRQVLEOH�IRU�
GHYHORSLQJ�DQG�DSSOLFDWLRQ�LQ�DVWURQRP\��FRVPRORJ\�DVWURSK\VLFV�HWF��7KH�ZRUNVKRS�ZDV�D�NH\�
DFWLYLW\�IRU�WKH�FROOHJH�WKDW�DLPV�WR�HPSRZHUOHDUQLQJ��GHYHORSV�VNLOOV�DQG�VXSSRUW�RSSRUWXQLWLHV�IRU�
DOO�VWXGHQWV��
)HHGEDFN�IURP�WKH�ZRUNVKRS�ZDV�YHU\�SRVLWLYH��SDUWLFLSDQWV�VDZ�JUHDW�YDOXH�LQZRUNLQJ�ZLWK�XSGDWHG�
LQQRYDWLYH �VWXGHQWV�� VFKRODUV�IURP�YDULRXV�FROOHJHV DW�8QLYHUVLW\�OHYHO��WKH�RSSRUWXQLW\�WR�QHWZRUN�
DQG�WR�OHDUQ�IURP�RQH�DQRWKHU�DQG�WKH�FKDQFH�WR�H[SORUH�LGHDV IURP�WKH�LPDJLQDWLRQ�
7KLV�UHSRUW�SURYLGHV�EDFNJURXQG�RI�WKH�ZRUNVKRS��LQIRUPDWLRQ��REMHFWLYHV��D�VXPPDU\
RI�WKHSUHVHQWDWLRQV�DQG�GLVFXVVLRQV�IRU�WKH�QH[W�VWHS�



ϯ
%DFNJURXQG
7KH��ZRUNVKRS�DQG�H[KLELWLRQ�RQ�WKH�RFFDVLRQ�RI�QDWLRQDO�PDWKHPDWLFV�GD\�FHOHEUDWHG�WKH�JUHDW�
,QGLDQ�PDWKHPDWLFLDQ�6KULQLZDVD�5DPDQXMDQ�ELUWK�DQQLYHUVDU\�� ZDV�FRQYHQHG�WR�EULQJ�WRJHWKHU�
H[SHUWV�IURP�WKH�0DQDJHPHQW�DFDGHPLF�LQVWLWXWLRQV��VWXGHQWV��DOXPQL�DQG�IDFXOW\�RI�WKH�PDWKHPDWLFV�
GHSDUWPHQW�DW�XQLYHUVLW\�OHYHO��WR�DGGUHVV�LPSRUWDQW�LVVXHV�ZKLFK�DUH
UHVSRQVLEOH�IRU�LQQRYDWLRQ�DQG�H[SHULPHQWDO�FUHDWLYLW\�VXFK�DV�PDWKHPDWLFDO�PRGHO� DQG SRVWHU�
SUHVHQWDWLRQ� LQ�FROOHJHV�DQG�PDNH�UHFRPPHQGDWLRQV�LQ�WKLVUHJDUG��7KLV�ZRUNVKRS�ZDV�D�SDUW�RI�
EURDGHU�LQLWLDWLYH�RUJDQL]HG�WR�XQGHUVWDQG�TXDOLWDWLYH�NH\DVSHFWV�RI�6HOI�6WXG\�UHSRUW�
,Q�WKH�EHJLQQLQJ�RI�WKH�DFDGHPLF�VHVVLRQ���PDWKHPDWLFV�GHSDUWPHQW GHFLGHG�WR�XQGHUWDNH
PDMRU�DFWLYLW\�RI�PDWKHPDWLFV�GHSDUWPHQW DQG�LW�ZDV�LQFOXGHG�LQ�DFDGHPLF�FDOHQGDU�RI�WKH�LQVWLWXWLRQ��
7KHFKDLUPDQ�RI�WKH��ZRUNVKRS�DQG�H[KLELWLRQ�RQ�DGYDQFHG�PDWKHPDWLFDO�VFLHQFH� 3ULQFLSDO�
'U�1�6�7KDNDUH��&RRUGLQDWRU��0U�0DKDYHHU�&��'KDEHDORQJ�ZLWK VFLHQFH�IDFXOW\ PHPEHUV�WRRN�
LQLWLDWLYH�WR�XQGHUWDNH�WKLV�ZRUNVKRS��7KHLQLWLDWLYH�UHSUHVHQWV FROOHFWLYH�YHQWXUH�RI�WKH�VFLHQFH�
IDFXOW\��WHDFKLQJ�DQG�QRQ�WHDFKLQJVWDII�DQG�VWXGHQWV�
2EMHFWLYH
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,Q�WKH�WHFKQLFDO�VHVVLRQ�RI�WKH�ZRUNVKRS�FKDLUSHUVRQ��NH\QRWH�VSHDNHU�DQG�SDUWLFLSDQWV
ZHUH�H[WHQGHG�KHDUW\�ZHOFRPH�E\�3URI�'U�0�0�:DQNKDGH��+2'�+LVWRU\�



&RQYHQHU�DQG�3ULQFLSDO�'U��1��6��7KDNDUH�KDV�JLYHQ�SUHVLGHQW�
VSHHFK�DERXW�:RUNVKRS�DQG�([KLELWLRQDQG�JXLGDQFH�WR�DOO�
SDUWLFLSDQW�GHOHJDWH�WHDFKHU�VWXGHQWV�



$W WKH�HQG��
9RWH�RIWKDQNV�ZDV�SURSRVHG�E\�0U�$�<�$OL��+2'�RI�(QJOLVK��7KH�ZRUNVKRS�ZDV�DWWHQGHG�E\
RQH KXQGUHG SDUWLFLSDQWV�LQFOXGLQJ�UHVHDUFK�VFKRODUV��WHDFKHUV�DQG�ODUJH�QXPEHU�RI�VWXGHQWV�
3DUWLFLSDQWV�H[SUHVVHG KDSSLQHVV�DERXW�WKH�HGXFDWLYH�VHVVLRQV�DQG�ILQH�DUUDQJHPHQWV
RI�WKH�ZRUNVKRS��)HHGEDFN�IRUPV�ZHUH�FROOHFWHG�IURP�SDUWLFLSDQWV�RI�WKH�ZRUNVKRS DQG�H[KLELWLRQ�

YRWH�RI�WKDQNV�ZDV�SURSRVHG�E\�0U��$�<�$OL��+2'�(QJOLVK�

3DUWLFLSDWLRQ�FHUWLILFDWHV�ZHUH�LVVXHG�WR�DOO�WKH�VSHDNHUV�DQG�GHOHJDWHV�RI�WKH�ZRUNVKRS�DQG
WKH�ZRUNVKRS�FDPH�WR�FRQFOXVLRQ�DW������30�
)HHGEDFN�DQG�5HFRPPHQGDWLRQV
)HHG�%DFN�IURP�(PSOR\HH�DQG�VWXGHQWV�

ϭ͘tŽƌŬƐŚŽƉ�ƌĞǀŝĞǁ�͘

6U�1R� 6FDOH 5HPDUN 3HUFHQWDJH
� ([FHOOHQW� �� �����
� *RRG �� �����
� $YHUDJH �� ���

Ϯ͘^ƉĞĂŬĞƌƐ�ZĞǀŝĞǁ͗� �ǆĐĞůůĞŶƚ�ŽƌŐĂŶŝǌĂƚŝŽŶ�ŽĨ�ǁŽƌŬƐŚŽƉ�ĂŶĚ�ĞǆŚŝďŝƚŝŽŶ�ĂŶĚ�
ϭϬϬй�ƵƐĞĨƵů�ĨŽƌ�ƐƚƵĚĞŶƚƐ

� �ƌƌĂŶŐĞŵĞŶƚ�ŽĨ�>�����������������������

6U�1R� 6FDOH 5HPDUN 3HUFHQWDJH
� ([FHOOHQW� �� �����
� *RRG �� �����
� $YHUDJH �� ��

��KǀĞƌ�Ăůů�ǀŝĞǁ�ĂďŽƵƚ�tŽƌŬƐŚŽƉ���͘

6U�1R� 6FDOH 5HPDUN 3HUFHQWDJH
� ([FHOOHQW� �� ���
� *RRG �� ��
� $YHUDJH �� ��



��+RVSLWDOLW\

6U�1R� 6FDOH 5HPDUN 3HUFHQWDJH
� ([FHOOHQW� �� �����
� *RRG �� �����
� $YHUDJH �� ��
2WKHU�&RPPHQWV
+RZ�WKLV�ZRUNVKRS�ZDV�KHOSIXO�IRU�SDUWLFLSDQWV�
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x�*RRG�LQWHUDFWLYH PHDQLQJIXO�GLVFXVVLRQ�DERXW�$GYDQFHG�0DWKHPDWLFDO�6FLHQFH� ,W�KHOSV�XV�WR�
SUHSDUH�IRU�VRPH�&RPSHWLWLYH�H[DP�DQG�UHVHDUFK�ZRUN��

x�7KLV�ZRUNVKRS DQG�H[KLELWLRQ� JLYHV�YHU\�LPSRUWDQW�LQIRUPDWLRQ�
x�:RUNVKRS� DQG�([KLELWLRQ�LV�YHU\�XVHIXO�WR�VWXGHQWV� DQG�UHVHDUFK�VFKRODU�
x�1LFH�ZRUNVKRS DQG�H[KLELWLRQ�
x�:RUNVKRS�JLYH�LQIRUPDWLRQ�DERXW�DOO DGYDQFHG�PDWKHPDWLFV ��WKLV�ZDV�YHU\�XVHIXO�WR�DOO�

:KDW�VSHFLILF�WKLQJV�PLJKW�EH�GRQH�WR�LPSURYH�WKLV�ZRUNVKRS�LQ�WKH�IXWXUH"
1R�6SHFLILF�VXJJHVWLRQV�PDGH�E\�SDUWLFLSDQWV�WR�LPSURYH�WKLV�ZRUNVKRS�LQ�WKH�IXWXUH�

)HHG %DFN�,Q�VKRUW�
tŽƌŬƐŚŽƉ�ƌĞǀŝĞǁ͗ �ǆĐĞůůĞŶƚ

^ƉĞĂŬĞƌƐ�ZĞǀŝĞǁ͗� �ǆĐĞůůĞŶƚ�ŽƌŐĂŶŝǌĂƚŝŽŶ�ŽĨ�ǁŽƌŬƐŚŽƉ�ĂŶĚ�ĞǆŚŝďŝƚŝŽŶ�ĂŶĚ�ϭϬϬй��������������������������������������������
ƵƐĞĨƵů�ĨŽƌ�ƐƚƵĚĞŶƚƐ͘�

�ƌƌĂŶŐĞŵĞŶƚ�ŽĨ�>����͗ 'ŽŽĚ�
KǀĞƌ�Ăůů�ǀŝĞǁ�ĂďŽƵƚ�tŽƌŬƐŚŽƉ�͗ �ǆĐĞůůĞŶƚ͘

,ŽƐƉŝƚĂůŝƚǇ������������������������� ͗ �ǀĞƌĂŐĞ

�ďŽƵƚ�ĐŽůůĞŐĞ�����͗ �ĞĂƵƚŝĨƵů� ͕ƉŽůůƵƚŝŽŶ�ĨƌĞĞ͕ƉůĂƐƚŝĐƐ�ĨƌĞĞ͕ŶĂƚƵƌĂů��ĂŶĚ�ǀĞƌǇ�ŶŝĐĞ����������������������������������
ĐĂŵƉƵƐ͘

:KDW�VSHFLILF�WKLQJV�PLJKW�EH�GRQH�WR�LPSURYH�WKLV�ZRUNVKRS�LQ�WKH�IXWXUH"
x�0D[LPXP�WLPH�VKRXOG�EH�JLYHQ�WR�5HVRXUFH�SHUVRQ�
x�1H[W�WLPH�ZRUNVKRS�VKRXOG�EH�RUJDQL]HG�IRU�WZR�GD\V�
x�&ROOHJH�VKRXOG�RUJDQL]H�6WDWH�OHYHO�ZRUNVKRS�

6XEPLWWHG�E\
'DWH�������������������������������������������������������������������������������������������������������3URI�0DKDYHHU�&�'KDEH
$VVLVWDQW�SURI��DQG��+HDG��������������������������������������

'HSDUWPHQW�RI�0DWKHPDWLFV�
0��6��3�� $UWV�6FLHQFH�	 &RPPHUFH&ROOHJH��

PDQRUD��'LVW�± :DVKLP�
(QFO�
���/LVW�RI�WKH�3DUWLFLSDQWV
���5HJLVWUDWLRQ�)RUP
���:RUNVKRS�6FKHGXOH
���)HHGEDFN�)RUP
���$ERXW�&ROOHJH�
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21(�'$<�:25.6+23�21�,17(//(&78$/�3523(57<�5,*+76�

1DPH�RI�WKH 3URJUDPPH��:RUNVKRS�RQ ,QWHOOHFWXDO�3URSHUW\�5LJKWV�

2UJDQL]HU���,QWHUQDO�4XDOLW\�$VVXUDQFH�&HOO����,4$&���

9HQXH��&ROOHJH�$XGLWRULXP

'DWH�����$SULO������

&KDLUSHUVRQ�� 'U 1 6 7KDNDUH� 3ULQFLSDO 0�6�3� $UWV� 6FLHQFH 	 .�3�7� &RPPHUFH

&ROOHJH��0DQRUD�

6SHDNHU��'U�9LMD\�5�5RWWH

7HDFKHUV 3DUWLFLSDWHG������

3URJUDPPH 2XWFRPH� ,QWHOOHFWXDO 3URSHUW\ 5LJKWV DUH OHJDO ULJKWV JRYHUQLQJ WKH XVH RI�

FUHDWLRQ RI WKH KXPDQ PLQG� 7KH UHFRJQLWLRQ DQG WKH SURWHFWLRQ RI WKHVH ULJKWV DUH RI UHFHQW�

RULJLQ��3DWHQWV��GHVLJQV�DQG�WUDGHPDUNV DUH FRQVLGHUHG�DV�LQGXVWULDO�SURSHUW\���

'U 9LMD\ 5RWWH 'HSDUWPHQW RI (FRQRPLFV %� %� $UWV� 1 % &RPPHUFH 	 % 3 6FLHQFH &ROOHJH�

'LJUDV H[SUHVVHG KLV YLHZV RQ ,QWHOOHFWXDO 3URSHUW\ 5LJKWV� +H XVHG SRZHU SRLQW WR PDNH KLV�

LGHDV PRUH FOHDUHU� 7HDFKHUV XQGHUVWRRG HDVLO\ WKH QHZ FRQFHSW RI ,35 LQ HGXFDWLRQ VHFWRU +H�

FOHDUHG�WKH�FRQFHSWV�&RS\ULJKWV��7UDGHPDUN� 7UDGH�6HFUHW�HWF��

'U 1 6 7KDNDUH LQ KLV SUHVLGHQWLDO VSHHFK VDLG WKDW ZH ZHUH QRW VR PXFK DZDUH RI WKH FRQFHSW RI�

,QWHOOHFWXDO 3URSHUW\ 5LJKWV WLOO LW LV LQFOXGHG LQ WKH QHZ PDQXDO RI 1$$&� +H WKUHZ OLJKW RQ WKH�

VLJQLILFDQFH�RI�WKH�NQRZOHGJH�RI ,35�WR�WHDFKHUV�LQ�WKH�ILHOG�RI�KLJKHU HGXFDWLRQ��

'U�$�<�$OL�&R�2UGLQDWRU�,4$&�WRRN�HIIRUWV�WR�PDNH WKH�HYHQW�VXFFHVVIXO��



�ƌ��͘z��ůŝ�/Y����Ž KƌĚŝŶĂƚŽƌ�ŐŝǀŝŶŐ�ŝŶƚƌŽĚƵĐƚŽƌǇ ƐƉĞĞĐŚ͘�

�ƌ�sŝũĂǇ�ZŽƚƚĞ�ƉƌĞƐĞŶƚŝŶŐ�ƚŚĞ�WŽǁĞƌ�WŽŝŶƚ�ŽŶ�/WZ͘�



�ƌ�E͘^ dŚĂŬĂƌĞ�WƌŝŶĐŝƉĂů�ĚĞůŝǀĞƌŝŶŐ�ƚŚĞ ƉƌĞƐŝĚĞŶƚŝĂů�ƐƉĞĞĐŚ͘�



$�%ULHI�5HSRUW�RQ� 7ZR�'D\V 1$$&�6SRQVRUHG�1DWLRQDO�6HPLQDU RQ

8VH�RI�,&7�LQ�7HDFKLQJ��/HDUQLQJ�DQG�(YDOXDWLRQ

2UJDQL]HG E\�,4$&��0�6�3�$UWV��6FLHQFH�	.�3�7�&RPPHUFH�&ROOHJH�RQ��WK 	�

�WK-DQ�����

&RQYHQHU��'U��1�6��7KDNDUH� 3ULQFLSDO�0�6�3�$UWV��6FLHQFH�	 .�3�7�

&RPPHUFH�&ROOHJH��0$125$��'LVW�:DVKLP��06��

,QWHUQDO�4XDOLW\�$VVXUDQFH�&HOO� RI�0�6�3�$UWV�� 6FLHQFH�	 .�3�7�&RPPHUFH�&ROOHJH��0DQRUD�

RUJDQL]HG�7ZR 'D\V 1$$& 6SRQVRUHG�1DWLRQDO�6HPLQDU�RQ�8VH�RI�,&7�LQ�7HDFKLQJ��/HDUQLQJ�

DQG�(YDOXDWLRQ RQ��WK 	��WK -DQ������DW�WKH�FROOHJH�DXGLWRULXP�DW�������D�P��7KH�6HPLQDU�EHJDQ�

E\� OLJKWLQJ WKH� WUDGLWLRQDO� ODPS DQG�JDUODQGLQJ� WKH� LPDJH�RI�6DQW�*DGJH�%DED� IROORZHG�E\�D�

GHYRWLRQDO� VRQJ� SUHVHQWHG� E\� D� JURXS� RI� VWXGHQWV� 7KH� LQDXJXUDWRU� +RQ¶EOH� 'U�� 0XUOLGKDU�

&KDQGHNDU 9LFH�&KDQFHOORU�RI�6*%$8 $PUDYDWL�8QLYHUVLW\�IRUPDOO\�LQDXJXUDWHG WKH�VHPLQDU�

LQ�ZKLFK�KH DGPLUHG�WKH�HQGHDYRU�RI�RUJDQL]LQJ�WKH�VHPLQDU�DW�VXFK�D�VPDOO�SODFH�+H�VDLG�WKDW�LW�

LV� RQO\� GXH� WR�1$$&� WKDW� WKH� VWDQGDUG� RI� HGXFDWLRQ� LQ� UXUDO� DUHD� FROOHJHV� FRXOG� GHYHORS� +H�

H[SUHVVHG�WKH�KRSH�WKDW�WKH�HYHQW�ZLOO�GHILQLWHO\�EHQHILW�WKH�SDUWLFLSDQW�LQ�XQGHUVWDQGLQJ�WKH�1HZ�

)UDPHZRUNRI� 1$$&� WKH� QHHG� RI� XVDJH� RI� ,&7� LQ� LW�� 6KUL�� $UYLQG� ,QJROH�� &KDLUPDQ� RI� WKH�

VRFLHW\�'Q\DQRSDVDN�6KLNVKDQ�3UDVDUDN�6DQVWKD�SUHVLGHG�RYHU�WKH�LQDXJXUDO�IXQFWLRQ��+H�VDLG��

³)DFLQJ�1$$&�LV�QHFHVVDU\�LQ�RUGHU�WR�GHYHORS�WKH�HGXFDWLRQDO�LQVWLWXWLRQ´��+H�VDLG��³,�ZLOO�KHOS�

WR�P\�EHVW�FDSDFLW\�IRU�WKH�SUHSDUDWLRQ�RI�1$$&¶V�DVVHVVPHQW´� 7KH�ZHOFRPH�DGGUHVV�ZDV�PDGH�

E\� 'U�� 1�6�7KDNDUH�� 3ULQFLSDO� DQG� &RQYHQHU� RI� WKH� VHPLQDU�,Q KLV� ZHOFRPH� VSHHFK� KH�

KLJKOLJKWHG� WKH� WRSLF� RI� ,&7� LQ�7HDFKLQJ�� /HDUQLQJ� DQG�(YDOXDWLRQ DQG� KRZ� WKH� WRROV� RI� ,&7�

FRXOG� EH� DSSOLHG� LQ� WKH� SURFHVV�� 'U�.�0� �.XONDUQL�([�'LUHFWRU�+LJKHU (GXFDWLRQ� 3XQH� DOVR�

DWWHQGHG� WKH� LQDXJXUDO� IXQFWLRQ� ��� UHDVHDUFK� DUWLFOHV� SXEOLVKHG� LQ� WKH� ,QWHUQDWLRQDO� ,QGH[HG�

UHIHUUHG�'2,� -RXUQDO�WLWOHG�5HVHDUFK�1HEXOD�DQG� ��� GHOLJDWHV�SDUWLFLSDWHG�LQ�WKH�HYHQW�

3URI�� 'U�� 3UDNDVK� 3XUDQLN�� ([� 'LUHFWRU� 5	'� 1DJSXU� LQ� KLV NH\QRWH� DGGUHVV

HPSKDVL]HG RQ� )RFXV� RI�$VVHVVPHQW�	�4XDOLW\� ,QGLFDWRU��'U�� 3��5��5DMSXW� �3ULQFLSDO� 666.5�

,QQDQL 0DKDYLG\DOD\D�.DUDQMD�/DG�ZDV� WKH�&KDLUSHUVRQ�RI� WKH�NH\QRWH� DGGUHVV�� 6XEVHTXHQW�

VHVVLRQV�LQYROYHG�LQYLWHG�WDONV� )RU�7HFKQLFDO�6HVVRLQ�, 'U��3DUDJ�6KDK��0RGHUQ�� &ROOHJH�3XQH�



DQG�'LUHFWRU�,4$&�&OXVWHU�,QGLD�$�JURXS�RI�,4$&�&R�RUGLQDWRUV�RQ�7HOLJUDP� ZDV�WKH�5HVRXUFH�

3HUVRQ KH� VWUHVVHG�XSRQ� WKH� XVH� RI� ,&7� LQ� WHDFKLQJ�� OHDUQLQJ� DQG� HYDOXDWLRQ� 'U�9�5�%KRQGH�

3ULQFLSDO <� &� &ROOHJH� 0DQJUXOSLU� FKDLUHG� WKH� VHVVLRQ� )RU� 7HFKQLFDO� 6HVVLRQ� ,, 'U� $ 0�

'HVKSDQGH�3ULQFLSDO�%KDZEKXWL�&ROOHJH�$PJDRQ�ZDV�WKH�5HVRXUFH�3HUVRQ�ZKR� IRFXVHG�RQ�WKH�

XVH� RI� ,&7� LQ� JRYHUQDQFH� RI� FROOHJH� DQG� VWXGHQWV� DWWHQGDQFH��'U�3�3�'HVKPXNK�3�1�&ROOHJH�

3XVDG� ZDV� WKH� FKDLUSHUVRQ �)RU�7HFKQLFDO� 6HVVLRQ� ,,, 5�7� 'HVKPXNK� ([� 3ULQFLSDO� 'HRJLUL�

&ROOHJH�$XUDQJDEDG ZDV�WKH�5HVRXUVH�3HUVRQ�ZKR� HPSKDVL]HG�WKH�QHHG�RI�,&7�ZKLOH�GHDOLQJ�

ZLWK� WKH�PHWULFV� LQ� WKH QHZO\� LQWURGXFHG� 665�'U�6�9�$JDUNDU��3ULQFLSDO�%�%�%XWDOH�&ROOHJH�

'LJUDV�ZDV�WKH�FKDLUSHUVRQ��)RU�7HFKQLFDO�6HVVLRQ�,9 'U�3�3�6KDUPD�3ULQFLSDO�,QGUDUDM�&ROOHJH�

6LOORG� VXJJHVWHG� KRZ� WR XVH� ,&7� GHYLFHV� � SUHSDULQJ� GRFXPHQWV DQG� ILOHV�� 'U� 5� (�

.KDGVDQ�3ULQFLSDO�%XUXQJDOH�&ROOHJH�6KHJDRQ�FKDLUHG�WKH�VHVVLRQ�

7KH� WDONV�ZHUH�IROORZHG�E\�4	$�VHVVLRQ�ZKLFK�IDFLOLWDWHG� WKH�GHOHJDWHV�FOHDULQJ� WKHLU�GRXEWV�

DQG�WKXV�UHVROYHG�PDQ\�RI�WKHLU�TXHULHV�DV�UHJDUGV�1HZ�)UDPHZRUN�RI�1$$&� 3URI��3�1�.DPEOH�

FRQGXFWHG� WKH� SURFHHGLQJV�� 7KH� YDOLGLFWRU\ FHUHPRQ\�ZDV SUHVLGHG�RYHU E\�6KUL�0�-�7KDNDUH�

6HFUHWDU\�'636��'U�$�<�$OL�,4$&�FR�RUGLQDWRU� PDGH�WKH�FRQFOXGLQJ�UHPDUN��3ULQFLSDO�'U�9�5�

%KRQGH�3ULQFLSDO� 'U 9LYHN� *XOKDQH�� 3ULQFLSDO� 'U� 'HYHQGUD� *DZDQGH�3ULQFLSDO� 'U� 8GGKDR�

-DQH��3ULQFLSDO�'U�5�(�.KDGVDQ�3ULQFLSDO�'U�6 9�$JDUNDU� JUDFHG�WKH�YDOHGLFWRU\�IXQFWLRQ�

2UJDQL]LQJ� VHPLQDU� RQ� ,&7� LQ� DW� &ROOHJH� RI UXUDO� DUHD� ZDV� LQGHHG� D� SKHQRPHQDO�,W

GHILQLWHO\� WXUQHG� WR� EH� D� JUHDWHU� VXFFHVV� WR� DOO� WKH� SDUWLFLSDQWV� LQ� WHUPV� RI�8VH� RI� ,&7� LQ� WKH�

FODVVURRP� WHDFKLQJ�OHDUQLQJ� IRU� LW� SURYLGHV� RSSRUWXQLWLHV� IRU� WHDFKHUV� WR� RSHUDWH�VWRUH� DQG�

UHWULHYH� LQIRUPDWLRQ�HQFRXUDJH� LQGHSHQGHQW� DQG� DFWLYH� OHDUQLQJ� DQG PRWLYDWH� WKHP� WR�XVH� LW� WR�

PDNH�WKHLU��WHDFKLQJ�PRUH�HIIHFWLYH�DQG�LQWHUDFWLYH�



+RQ¶EOH� 9LFH� &KDQFHOORU� 'U� 0XUOLGKDU� &KDQGHNDU� DGGUHVVLQJ� WKH� GHOHJDWHV� DV� DQ�

LQDXJXUDWRU�RI�LQ�WKH�,QDXJXUDO�)XQFWLRQ�



'U�1�6�7KDNDUH�3ULQFLSDO�	�&RQYHQHU�RI�WKH�HYHQW�JLYLQJ�WKH�LQWURGXFWRU\�VSHHFK�



6KUL� $UYLQG� ,QJROH� 3UHVLGHQW� 'Q\DQRSDVDN� 6KLNVKDQ� 6DQVWKD� JLYLQJ� WKH� 3UHVLGHQWLDO�

6SHHFK�LQ�WKH�LQDXJXUDO�)XQFWLRQ�



'U�3UDNDVK�3XUDQLN�([�'LUHFWRU�5	'�1$*385��GHOLYHULQJ�WKH�NH\QRWH�DGGUHHVV�



'U� 3DUDJ� 6KDK� 0RGHUQ� &ROOHJH� 3XQH� DGGUHVVLQJ� WKH� 7HFKQLFDO� 6HVVLRQ� ,� DV� D� 5HVRXFH�

3HUVRQ��



'U�1�6�7KDNDUH�3ULQFLSDO�ZHOFRPLQJ�'U�$QDQG�'HVKSDQGH�3ULQFLSDO�%KDZDEKXWL�&ROOHJH�

$PJDRQ��



'U� $QDQG� 'HVKSDQGH� 3ULQFLSDO� %KDZDEKXWL� &ROOHJH� $PJDRQ� DGGUHVVLQJ� 7KH7HFKQLFDO�

VHVVLRQ�,,�DV�D�5HVRXUFH�3HUVRQ�



3URI� 5� 7 'HVKPXNK� ([�3ULQFLSDO� 'HRJLUL� &ROOHJH� $XUDQJDEDG� DGGUHVVLQJ� 7HFKQLFDO�

6HVVLRQ�,,,�DV�D�5HVRUFH�3HUVRQ�



'U�3�3�6KDUPD��3ULQFLSDO�,QGUDUDM�&ROOHJH�6LOORG��5HVRXUFH�3HUVRQ�7HFKQLFDO�VHVVLRQ�,,, �

EHLQJ�ZHOFRPHG� E\� 3ULQFLSDO�'U�1�6�7KDNDUH�



3DUWLFLSDQWV�OLVWHQLQJ�WR�WKH�5HVRXUFH�3HUVRQ�LQ�WKH�VHPLQDU�



अहवाल 

एक दवसीय  कायशाळा  

आहार व आरो य  

       द.१८/०२/२०१९   

आप या महािव ालयातील गृहअथशा  िवभागा या वतीने आहार, आरो य व 

वचा या िवषयावर द.१८/०२/२०१९ रोजी ११:३० ला महािव ालया या 

सभागृहाम ये कायशाळा संप  झाली. या कायशाळे या थम स ाला मागदशन 

कर यासाठी डॉ. िन कता च हाण MBBS यवतमाळ यांना आमंि त कर यात आले होते. 

या कायशाळेचे उ ाटन महािव ालयाचे ाचाय डॉ.एन.एस. ठाकरे यां या ह ते 

झा यानंतर ाचाय साहेबांनी उ ाटन वर भाषण करतांना िव ाथ नी समोर गृहअथशा  

िवषयाचे मह व प  क न सांिगतले. ामीण भागातील िव ा थनीनसाठी गृहअथशा  हा 

िवषय आप याला वयंरोजगारासाठी कसा उपयु  आहे. आिण आपले आरो य व वचा 

िनरोगी राह यासाठी या िवषयाचा सवानी लाभ यावा दैनं दन जीवनात िव ा थनीिन 

उपयोग क न सामािजक आरो य सृढ ठेव यासाठी समाजाला मागदशन करावे. 

यानंतर डॉ. िन कता च हाण यांनी आप या भाषणात िव ाथ  जीवनातील या 

मह वा या ट या म ये कस े वतन असावे आपले आरो य िनरोगी ठेव यासाठी आप या 

आहारात कोणकोणते घटक असावेत या िवषयाचे मागदशन केले. लहान मो ा आजाराची 

ल न ेआढळून आ यास आप या नजीक या आरो य क ाचा स ला घेतला पािहजे याच 

माणे मिहलांनी आपले आरो य चांगले ठेव यासाठी िनयिमत वायाम व योगासने 

कर याचा स ला डॉ. च हाण मॅडम यांनी दला कायशाळे या आयोिजका आर. ए. नि ने 

यांनी समतोल आहार कसा असावा आिण कायशाळे या आयोजना मागचा उ ेश प  क न 



सांिगतला या कायशाळेत महािव ालयातील गृहअथशा  िवभाग आिण इतर 

िव ाशाखे या एकूण २०० िव ा थनी उपि थत हो या.    

 



$�%ULHI�5HSRUW�RQ� 2QH�'D\�&ROOHJH�/HYHO :RUNVKRS RQ�+XUGOHV�LQ�/HDUQLQJ�
(QJOLVK�)RU�5XUDO�$UHD�6WXGHQWV RUJDQL]HG�E\�'HSWW RI�(QJOLVK��0�6�3��$UWV��
6FLHQFH�	�.�3�7��&RPPHUFH�&ROOHJH�RQ����)HE ������

'HSDUWPHQW�RI�(QJOLVK�RI�0�6�3�$UWV�6FLHQFH�	.�3�7��&RPPHUFH�&ROOHJH 0DQRUD�RUJDQL]HG�
2QH�'D\�&ROOHJH /HYHO�:RUNVKRS�RQ�+XUGOHV�LQ�/HUQLQJ�(QJOLVK�)RU�5XUDO�$UHD�6WXGHQWV�
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Workshop is the gateway of innovative interaction and sharing of ideas for 
multidimensional development. In a regular mode department of Zoology under 
the kind control as organizing Secretary Dr. Seema Keswani had organized the one 
day workshop on “Local Avian Fauna Conservation & Birds Photography Skills”. 
This gracious workshop had inaugurated by the blessing hand of honorable Mr. 
Sumant Solanke IFoS, Deputy Chief Conservator of Forest, and Govt. of 
Maharashtra Akola Division as Chief Guest of the program dated 20th March 
2019 under the blessing palm of Sant Gadge Baba along with blossom sky of 
positive climate. Program had started with gracious presence of delegates like 
Himanshu Sampat, the key note speaker of the function and resource person 
of the workshop .Under the splendid support of Dr. N.S.Thakre, Head of the 
institution this workshop flourished very effectively at all.  

 

                 Inauguration of Workshop by Sumant Solanke, IFoS  

 



 

          Chief Guest Mr. Sumant Solanke facilitated by the Dr. Seema Keswani. 

 

                  Himanshu Sampat Key speaker interacting with students 



 

        Himanshu Sampat demonstrating photography skills to students 

CORE OBJECTIVES: 

The core objectives of this workshop were to develop the photographic skills in 
students along with the local birds’ identification and their role in ecosystem. By 
the awareness of local fauna and right use of android mobile incurrent scenario 
among students by developing the keen interest in biodiversity this workshop was 
a departmental Endeavour. Such type of programs develops affection towards the 
environment.  

GUIDENCE AND FEEDBACK:  

Mr. Sumant Solanke IFoS , the forest official share his ideas and hard work to 
achieve the highest level of administrative chair along with UPSC examination 
preparation tips to students. Being a student of biological sciences the forest 
service is the best option for students mentioned by the chief guest. He guided very 
well by depicting the moral and ethical values of services along with code of 
conduct. 

Mr. Himanshu Sampat wildlife photographer & bird’s watcher had given a very 
effective lecture through power point presentation on local bird’s diversity. He had 

given the strategic skills with camera handling and renders the photographic 
challenges along with targeting the right objects etc. Dr. Sanjeev Kumar 



mentioned about the moral participation of every student in any kind of awareness 
programs in life is one of the positive steps toward success and achievements. 

OUTCOMES/ SUMMARY: 

Finally the workshop ended with fruitful results in terms of interaction of a forest 
officials with students in one hand while on the other hand key speaker given a 
thorough knowledge of photography in various situation technically to students . 
Students were benefited by all means and acquired skills will be very useful for 
them to choose a career in photography etc for future perspectives. 
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A Brief Report 
On 

One Day College Level Workshop 
On 

“Plants & Environmental Relationship” 
Organized by 

Department of Botany,  
31 March 2019. 

  
 Department of Botany, M.S.P. Arts, Science &K.P.T. Commerce College Manora 

organized One Day College Level Workshop on “Plants & Environmental Relationship for 

B.Sc – First year Students” on 31 March 2019 at the college auditorium at 11 am .The 

workshop began by garlanding the image of Sant Gadge Baba. Subsequently Students sang a 

beautiful song at the outset to initiate the event. Dr N.S Thakare Principal inaugurated the 

workshop formally. Dr. M. N. Iqbal head Department of Botany welcomed, Dr. N. S. Thakare 

by offering the sapling. Prof. S.D Ingole welcomed Dr. B. K. Dorkar the Resource Person of the 

workshop & Dr. M. N. Iqbal again welcomed the Scientist Dr. D. V. Hande by offering sapling. 

In the inaugural speech Dr N S Thakare admired the Endeavour made by the Deptt of Botany 

and stressed the need of such types of workshops to arouse the interest in the students to learn 

how to save the Plants & Environment specifically for rural area student. Dr. M. N. Iqbal 

organizing secretary of workshop gave an interrogatory remark.  Dr. B.K. Dorkar & Dr. D. V. 

Hande the Resource Persons of workshop focused on many shades of Plants & Environment and 

convey the message save Plants and Save Life. They told about the responsibility of every one of 

the society to save the plants of the nature. They also did power point presentation to make their 

points clearer. 

Students from all the three faculties were present for the workshop. Dr. B. K. Dorkar & Dr. D. V. 

Hande after finishing the presentation clarified the queries and doubts of student’s.  

Valedictory Function held at 3 pm Dr. M. N. Iqbal proposed a vote of thanks. 



 

Guest inaugurating the event by garlanding the Sant Gadge Baba portrait 

 

 



 

Dr. M. N. Iqbal performing introductory speech 

 

Righe to the dise Dr. D. V. Hande then Dr. N. S. Thakare principal and Dr. B. K. Dorkar giving 
keynote speech 



 

Participant Students  

 

Dr. D. V. Hande performing Powerpoint presentation 

 

 

 

 



 

 

 

Dr. M. N. Iqbal Performing the vote of thanks 
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Date: 31/01/2019 
 
A brief Report on 
 

University Level One Day Workshop 
On  

“Energy Conservation and Utilization of Home 
Appliances” 

 
31th January – 2019 

 
Introduction: 

Department of Physics started to awareness about electric energy saving to villegers with 

some students with our Extension Activity. The main objective to took workshop and 

presentations to allow all participants to enter into practical discussion and learn to design 

electronic circuits. There were inputs from Resource person, who provided insights into the 

aspects responsible for developing and enhancing quality in education. The workshop was a 

key activity for the college that aims to empower learning, develops skills and support 

opportunities for all within the society. Feedback from the workshop was very positive, 

participants saw great value in working with updated innovative scholars from various 

colleges, the opportunity to network and to learn from one another and the chance to explore 

ideas. This report provides background of the workshop, information, objectives, a summary 

of the presentations and discussions for the next step. 

Background: 

The Energy Conservation and Utilization of Home Appliances workshop was convened to 

bring together SGBA University Amravati Physics Teachers & experts from the academic 

institutions & students to address important issues which are responsible for proper use of 

appliances in our home. In the beginning of the academic session, Department of Physics 

decided to will taking workshop on Energy Conservation and Utilization of Home Appliances 

and it was included in academic calendar of the institution. The convener of the Workshop 

Principal Dr. N. S. Thakare & Organizing secretary & head Department of Physics Dr. K. A. 

Koparkar took initiative to undertake this workshop. The initiative represents collective 

venture of the Workshop committee, teaching and non teaching staff and students. 
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Objective: 

The main objective of the workshop was to develop awareness and importance of Energy 

conservation. Also students are focused on the role of higher education of electronic 

institutions. 

A Summary of the Presentations 

The one day University level workshop held in the college on 31 th January 2019 was hosted 

by Department of Physics of M.S.P Arts, Science & K.P.T Commerce College Manora 

Washim self financed and sponsored. The workshop ran over whole day and consisted of one 

technical sessions out of opening and closing sessions. The event being mostly brainstorming, 

each technical session had just one presentation and then a discussion about the topic. 

Inaugural Programme: 

Department of Physics organized the University Level One Day Workshop. Principal, Dr. N. 

S. Thakare & head, Department of Physics Dr. K. A. Koparkar gave invitation to the students 

participant from different colleges of Amravati University for this Workshop. Mr. U. V. 

Wagh, (Deputy Executive Engineer) MSEDCL Manora, Dist: Washim was resource 

person, he gave knowledgeable speech in the field of Energy saving. Dr. K.A. Koparkar 

Organizing Secretary & Head Department of Physics gave the information of Schedule of 

Workshop, introductory speech of the programme and introduction of resource person. 

Principal, Dr. N. S. Thakare Convener of the Workshop gave the presidential speech and Mr. 

Subhodh Chavhan end the inaugural program by vote of thanks. 

 

 

Poojan and Garland the image of Mahatma Gandhi by the Guest Mr. U.V. Wagh & Dr. N. S. 
Thakare. 
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Dignitaries present on Inaugural Function, in the left hand side Dr. N. S. Thakare (President), in the 
middle Mr. U. V. Wagh, at right hand side Dr. M.N. Iqbal (HOD Botany), on mike Coordinator Dr. 
K.A. Koparkar. 

 

Mr. U.V. Wagh delivered key note speech. 

 

Dr. N. S. Thakare Principal & convener, delivered Presidential speech 



6 
 

Technical Session I: 

This session was chaired by Niwantee Raut & Resource person Mr. U. V. Wagh (Deputy 
Executive Engineer) MSEDCL Manora, Dist: Washim presented a nice information with 
examples. 

 

Mr. U. V. Wagh delivering the lecture in I -Technical session 

 

 

Subhodh Chavhan proposed a vote of thanks for entire workshop. 

 

The workshop was attended by 77 participants including research scholars, teachers and  

large number of students. Participants expressed happiness about the educative sessions and 

fine arrangements of the workshop. Feedback forms were collected from participants of the 
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workshop. Participation certificates were issued to all the speakers and delegates of the 

workshop and the workshop came to conclusion at 3.00 PM. 

Subhodh Chavhan execute the valedictory program of the workshop and Vote of 

thanks. Swati Gawande CHB teacher of physics department exhibit the review of the 

participants. There were 77 participants including the parent college in this workshop. In the 

end of this Workshop Dr. N. S. Thakare, convener & Chairperson declared the Workshop 

grand successfully organized by the Department of Physics and congratulate to all the 

participants budding Scientists & purposed vote of thank to the Guest and  participants on 

behalf of college & declared workshop over. 
 

Feedback and Recommendations 
Feed Back from Participants, Research scholar and Teachers: 
1. Quality of Tea/Lunch? 

Sr. No. Scale Total  Remarks Percentage 
01  Good 120 23 16.25% 
02  Very Good  120 69 57.50% 
03  Excellent 120 28 26.25% 
 

2. Key note speech. 
Sr. No. Scale Total  Remarks Percentage 
01  Good 120 34 16.25% 
02  Very Good  120 68 57.50% 
03  Excellent 120 18 26.25% 

 
3. Arrangement of LCD. 

Sr. No. Scale Total  Remarks Percentage 
01  Good 120 23 16.25% 
02  Very Good  120 69 57.50% 
03  Excellent 120 28 26.25% 

 
 
 
 

About College. 
 

01. Workshop arranged by college was more knowledgeable. 
02. There is various circuit calculations information gain from this workshop. 
03. All facilities provided by college are good and satisfactory. 
04. All facilities are provided was good. 
05. There are various facilities are available in college, this workshop is good for every 
one for increasing knowledge. 
06. Graceful. 
07. Good & nice college in the region. 
08. Graceful and good. 
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09. Excellent location and moderate facilities provided good workshop theme. 
10. College organized a very useful workshop for society. 
11. Nice arrangement of workshop. 
12. Excellent and nice arrangement of the workshop. 
13. College having very good facilities & well equipped workshop hall. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Submitted by 
Date: 25/02/2019  [Dr. K.A. Koparkar] 
 Head, 
 Department of Physics 
Encl:  
1. List of the Participants  
2. Workshop Schedule  
4. Feedback Form  
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