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�ŽĚŝŶŐ͕��ůĞĐƚƌŽŶŝĐƐ�Θ�ZŽďŽƟĐƐ 

sŝƌƚƵĂů��ŽĚŝŶŐ�ĂŶĚ�

ZŽďŽƟĐƐ��ĂŵƉƐ 

ϭ͘ϴϬϬ͘ϰϭϰ͘ϰϭϬϵ 
 

ŝŶĨŽΛƌŽďŽ-ŐĞĞŬ͘ĐĂ 
ǁǁǁ͘ƌŽďŽ-ŐĞĞŬ͘ĐĂ 

.LGV����–�� 

7HHQV����-�� 

,PDJLQH��7KLQN��&UHDWH 



6XPPHU������&DPSV 
 

<ŝĚƐ��ĂŵƉƐ�;ϴ-ϭϮ�ǇĞĂƌƐ�ŽůĚͿ͗� ϰ�ĚŝīĞƌĞŶƚ�ĐĂŵƉƐ�ŽīĞƌĞĚ͗ 

 х�:ĂǀĂ�Θ�ZŽďŽƟĐƐ 

 х�WǇƚŚŽŶ�ĂŶĚ�WǇŐĂŵĞ�Θ�ZŽďŽƟĐƐ 

 х�ƌĚƵŝŶŽ�Θ�ZŽďŽƟĐƐ 

 х�WǇƚŚŽŶ�ĂŶĚ��ŽŵƉƵƚĞƌ�sŝƐŝŽŶ��Θ�ZŽďŽƟĐƐ 

dĞĞŶƐ��ĂŵƉƐ�;ϭϯ-ϭϲ�ǇĞĂƌƐ�ŽůĚͿ͗�ϱ�ĚŝīĞƌĞŶƚ�ĐĂŵƉƐ�ŽīĞƌĞĚ͗ 

 х�:ĂǀĂ��ǁŝƚŚ��ŶĚƌŽŝĚ�^ƚƵĚŝŽ 

 х�WǇƚŚŽŶ�ĂŶĚ�WǇŐĂŵĞ 

 х��η��ǁŝƚŚ�sŝƐƵĂů�^ƚƵĚŝŽ 

 х��ƌĚƵŝŶŽ��ĚǀĂŶĐĞĚ 

 х�WǇƚŚŽŶ�ĂŶĚ��ŽŵƉƵƚĞƌ�sŝƐŝŽŶ 

WůĞĂƐĞ�ĐŚĞĐŬ�ƚŚĞ�ƐĐŚĞĚƵůĞ�ƚŽ�ƐĞĞ�ŝĨ�ǇŽƵ�ĂƌĞ�ŝŶƚĞƌĞƐƚĞĚ�ŝŶ�Ă�ƉĂƌͲ

ƟĐƵůĂƌ�ĐĂŵƉ͘ 

� 

6\VWHP�5HTXLUHPHQWV 
 

n ZĞƋƵŝƌĞŵĞŶƚƐ�ĨŽƌ�<ŝĚƐ��ĂŵƉƐ͗� 

 >ĂƉƚŽƉƐ�Žƌ�W�Ɛ�ǁŝƚŚ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ƐƉĞĐŝĮĐĂƟŽŶƐ͗ 

  х�tŝŶĚŽǁƐ�ϭϬ�KƉĞƌĂƟŶŐ�^ǇƐƚĞŵ 

  х�ϰ�'��Z�D�ŵŝŶŝŵƵŵ͕�ϴ�'��ƉƌĞĨĞƌƌĞĚ 

  х�,���ϮϬ�'��ĨƌĞĞ 

  х�&ĂƐƚ�ŝŶƚĞƌŶĞƚ�ĂĐĐĞƐƐ 

  х�,ĞĂĚƉŚŽŶĞƐ�ǁŝƚŚ�ŵŝĐƌŽƉŚŽŶĞƐ�ƉƌĞĨĞƌƌĞĚ 

  х�&ƌĞĞ�ϯϬ-ϲϬ�ŵŝŶƵƚĞƐ�ĂƉƉŽŝŶƚŵĞŶƚ�ǁŝƚŚ�ŽƵƌ�ƚĞĐŚŶŝĐĂů�ƐƚĂī�ƚŽ�ŝŶƐƚĂůů�
  Ăůů�ƚŚĞ�ƌĞƋƵŝƌĞĚ�ƐŽŌǁĂƌĞ�ĂŚĞĂĚ�ŽĨ�ĐĂŵƉ͘�WĂƌĞŶƚͬ'ƵĂƌĚŝĂŶ�ƌĞƋƵŝƌĞĚ͘ 

n ZĞƋƵŝƌĞŵĞŶƚƐ�ĨŽƌ�dĞĞŶƐ��ĂŵƉƐ͗� 

 >ĂƉƚŽƉƐ�Žƌ�W�Ɛ�ǁŝƚŚ�ƚŚĞ�ĨŽůůŽǁŝŶŐ�ƐƉĞĐŝĮĐĂƟŽŶƐ͗ 

  х�tŝŶĚŽǁƐ�ϭϬ�KƉĞƌĂƟŶŐ�^ǇƐƚĞŵ 

  х�ϰ�'��Z�D�ŵŝŶŝŵƵŵ͕�ϴ�'��ƉƌĞĨĞƌƌĞĚ 

  х�,���ϱϬ�'��ĨƌĞĞ�ƚŽ�ŝŶƐƚĂůů�sŝƐƵĂů�Žƌ��ŶĚƌŽŝĚ�^ƚƵĚŝŽ 

  х�&ĂƐƚ�ŝŶƚĞƌŶĞƚ�ĂĐĐĞƐƐ 

  х�,ĞĂĚƉŚŽŶĞƐ�ǁŝƚŚ�ŵŝĐƌŽƉŚŽŶĞƐ�ƉƌĞĨĞƌƌĞĚ 

  х�&ƌĞĞ�ϯϬ-ϲϬ�ŵŝŶƵƚĞƐ�ĂƉƉŽŝŶƚŵĞŶƚ�ǁŝƚŚ�ŽƵƌ�ƚĞĐŚŶŝĐĂů�ƐƚĂī�ƚŽ�ŝŶƐƚĂůů�
  Ăůů�ƚŚĞ�ƌĞƋƵŝƌĞĚ�ƐŽŌǁĂƌĞ�ĂŚĞĂĚ�ŽĨ�ĐĂŵƉ͘�WĂƌĞŶƚͬ'ƵĂƌĚŝĂŶ�ƌĞƋƵŝƌĞĚ 

� 

ZZZ�URER-JHHN�FD 



6XPPHU������.LGV�6FKHGXOH 
 

<ŝĚƐ��ĂŵƉƐ�;ϵ��D�-�ϭϮ�WDͿ͗�  

 х�:ƵůǇ�ϲƚŚ—�:ƵůǇ�ϭϬƚŚ͗��ƌĚƵŝŶŽ�Θ�ZŽďŽƟĐƐ 

 х�:ƵůǇ�ϭϯƚŚ—�:ƵůǇ�ϭϳƚŚ͗�WǇƚŚŽŶ�ĂŶĚ�WǇŐĂŵĞ�Θ�ZŽďŽƟĐƐ 

 х�:ƵůǇ�ϮϬƚŚ—�:ƵůǇ�ϮϰƚŚ͗�:ĂǀĂ�Θ�ZŽďŽƟĐƐ 

 х�:ƵůǇ�ϮϳƚŚ—�:ƵůǇ�ϯϭƐƚ͗�WǇƚŚŽŶ�ĂŶĚ�WǇŐĂŵĞ�Θ�ZŽďŽƟĐƐ 

 х��ƵŐ͘�ϰƚŚ—��ƵŐ͘��ϳƚŚ͗�:ĂǀĂ�Θ�ZŽďŽƟĐƐ 

 х��ƵŐ͘�ϭϬƚŚ—��ƵŐ͘�ϭϰƚŚ͗�:ĂǀĂ�Θ�ZŽďŽƟĐƐ 

� х��ƵŐ͘�ϭϳƚŚ—��ƵŐ͘�ϮϭƐƚ͗��ƌĚƵŝŶŽ�Θ�ZŽďŽƟĐƐ 

 х��ƵŐ͘�ϮϰƚŚ—��ƵŐ͘�ϮϴƚŚ͗�WǇƚŚŽŶ��ŽŵƉƵƚĞƌ�sŝƐŝŽŶ�Θ�ZŽďŽƟĐƐ 

  

6XPPHU������7HHQV�6FKHGXOH 
 

dĞĞŶƐ��ĂŵƉƐ�;ϭ�WD�-�ϰ�WDͿ͗�  

 х�:ƵůǇ�ϲƚŚ—�:ƵůǇ�ϭϬƚŚ͗��ƌĚƵŝŶŽ 

 х�:ƵůǇ�ϭϯƚŚ—�:ƵůǇ�ϭϳƚŚ͗�WǇƚŚŽŶ�ĂŶĚ�WǇŐĂŵĞ 

 х�:ƵůǇ�ϮϬƚŚ—�:ƵůǇ�ϮϰƚŚ͗�:ĂǀĂ 

 х�:ƵůǇ�ϮϳƚŚ—�:ƵůǇ�ϯϭƐƚ͗�WǇƚŚŽŶ�ĂŶĚ�WǇŐĂŵĞ 

 х��ƵŐ͘�ϰƚŚ—��ƵŐ͘�ϳƚŚ͗��η�ǁŝƚŚ�sŝƐƵĂů�^ƚƵĚŝŽ 

 х��ƵŐ͘�ϭϬƚŚ—��ƵŐ͘�ϭϰƚŚ͗�:ĂǀĂ�ǁŝƚŚ��ŶĚƌŽŝĚ�^ƚƵĚŝŽ 

� х��ƵŐ͘�ϭϳƚŚ—��ƵŐ͘�ϮϭƐƚ͗��ƌĚƵŝŶŽ 

 х��ƵŐ͘�ϮϰƚŚ—��ƵŐ͘�ϮϴƚŚ͗�WǇƚŚŽŶ��ŽŵƉƵƚĞƌ�sŝƐŝŽŶ 

� 

ZZZ�URER-JHHN�FD 



 

.,'6 

6WXGHQWV�ZLOO�EH�LQWURGXFHG�WR�
3\WKRQ�SURJUDPPLQJ�ODQJXDJH��
3\WKRQ�LV�D�KLJK-OHYHO�

SURJUDPPLQJ�ODQJXDJH�XVHG�LQ�PDQ\�XQLYHUVLWLHV�DQG�ZRUN�
LQVWLWXWLRQV��3\WKRQ�LV�SRZHUIXO�DQG�IDVW��\HW�IULHQGO\�DQG�HDV\�
WR�XQGHUVWDQG��6WXGHQWV�ZLOO�OHDUQ�WKH�IXQGDPHQWDOV�RI�FRGLQJ�
XVLQJ�3\WKRQ�7XUWOH� 

,QWUR�WR�3\WKRQ�–�3UDFWLFDO 

� 

6WXGHQWV�ZLOO�OHDUQ�DERXW�WKUHH�
67(0�VXEMHFWV��6RODU�6\VWHP���
%ULGJH�%XLOGLQJ�DQG�*UDYLW\��)RU�

HDFK�VXEMHFW��VWXGHQWV�ZLOO�FUHDWH�SURJUDPV�LQ�3\WKRQ�WR�
VLPXODWH�DQG�GHPRQVWUDWH�XQGHUVWDQGLQJ��7KLV�FRXUVH�LV�
EDVHG�RQ�WKH�PDWHULDO�GHYHORSHG�LQ�RXU�67(0�&OXE 

67(0���3\WKRQ�7XUWOH 

6WXGHQWV�ZLOO�OHDUQ�VWHS�E\�VWHS�KRZ�WR�
GHYHORS�D�ZRUNLQJ��'�JDPH�IURP�
GHVLJQLQJ�FKDUDFWHUV��JDPH�UXOHV�DQG�

GHYHORSLQJ�PXOWLSOH�JDPH�OHYHOV��,Q�WKLV�FRXUVH�VWXGHQWV�ZLOO�EH�
LQWURGXFHG�WR�2EMHFW�2ULHQWHG�3URJUDPPLQJ�XVLQJ�3\WKRQ�3\JDPH��
*DPHV�DUH�KLJKO\�SRUWDEOH�FDSDEOH�WR�UXQ�RQ�QHDUO\�HYHU\�SODWIRUP�
DQG�RSHUDWLQJ�V\VWHP� 

,QWUR�WR�*DPH�3URJUDP�

6WXGHQWV�ZLOO�GHYHORS�D�
PXOWL-OHYHO�JDPH�XVLQJ�
3\JDPH�XVLQJ�2EMHFW�
2ULHQWHG�3URJUDPPLQJ�

LQWHJUDWLQJ�DOO�WKH�FRQFHSWV�OHDUQHG� 

 

$GYDQFHG�*DPH�
3URJUDPPLQJ�

7((16 



 

.,'6 

� 

7((16 

6WXGHQWV�ZLOO�OHDUQ�FRGLQJ�LQ�&�ZLWK�$UGXLQR�8QR�
:L-)L�%RDUG�ZRUNLQJ�ZLWK�GLJLWDO�LQWHUIDFHV�WR�
FRQWURO�GLIIHUHQW�DUUD\V�RI�/('V�YLUWXDOO\�XVLQJ�

7LQNHU&DG��0RUHRYHU��VWXGHQWV�ZLOO�OHDUQ�EDVLF�FRQFHSWV�RI�(OHFWURQLFV�DQG�
(OHFWULFLW\�WKURXJK�H[SHULPHQWDWLRQ�DQG�KDQGV-RQ�DFWLYLWLHV�LQFOXGLQJ�EXLOGLQJ�
RI�FLUFXLWV�RQ�EUHDGERDUGV� 

,QWURGXFWLRQ��WR�$UGXLQR 

:RUNLQJ�ZLWK�VLPXODWRUV�LV�D�IXQGDPHQWDO�VNLOO�
UHTXLUHG�LQ�(QJLQHHULQJ�WR�GHYHORS�
WURXEOHVKRRWLQJ�DQG�FROODERUDWLRQ�VNLOOV��

0RUHRYHU�VLPXODWRUV�KHOS�VWXGHQWV�GHYHORS�GLVFLSOLQH�WR�FRQGXFW�WHVWV�SULRU�WR�
SURWRW\SLQJ��:H�VHOHFWHG�7LQNHU&DG�IRU�WKLV�SXUSRVH��,Q�DGGLWLRQ�FDQ�FRQWLQXH�
SUDFWLFLQJ�DW�KRPH�DV�WKH\�ZLOO�KDYH�WKHLU�RZQ�DFFRXQWV�� 

$UGXLQR�$GYDQFHG 



 

.,'6 

� 

7((16 

6WXGHQWV�ZLOO�OHDUQ�IXQGDPHQWDOV�RI�-DYD��W\SH�RI�
YDULDEOHV��VWDWHPHQWV�DQG�RSHUDWRUV��DUUD\V��
PHWKRGV��DQG�FRQWURO�VWUXFWXUHV��0RUHRYHU��ZH�ZLOO�

H[SDQG�LQWR�2EMHFW-RULHQWHG�SURJUDPPLQJ�6\VWHP��223V��FRQFHSWV��:H�ZLOO�
FRYHU�HDFK�DQG�HYHU\�IHDWXUH�RI�223V�LQ�GHWDLO���$EVWUDFWLRQ��(QFDSVXODWLRQ��
,QKHULWDQFH�DQG�3RO\PRUSKLVPV��7KH�VHFWLRQ�IRU�,QSXW��2XWSXW�KDV�LQFOXGHG�KHUH�
WRR� 

,QWURGXFWLRQ�WR�-DYD 

$QGURLG�6WXGLR�LV�D�SRZHUIXO�WRRO�EDVHG�RQ�-DYD��
6WXGHQWV�ZLOO�OHDUQ�KRZ�WR�ZRUN�ZLWK�$3,��$SSOLFDWLRQ�
3URJUDPPLQJ�,QWHUIDFHV���3URMHFW�6WUXFWXUH��JUDGOH��
OLEUDULHV��PHWKRGV��RQ&UHDWH���PHWKRG��0DLQ$FWLYLW\�

DQG��;0/�/D\RXW��6WXGHQWV�ZLOO�OHDUQ�KRZ�WR�FUHDWH�$SSV�IRU�$QGURLG�7DEOHWV�
XVLQJ�$QGURLG�6WXGLR�� 

 

$GYDQFHG�$QGURLG�
6WXGLR 



 

� 

7((16�21/< 

6WXGHQWV�ZLOO�OHDUQ�&���&�6KDUS��XVLQJ�9LVXDO�6WXGLR����
6WXGHQWV�ZLOO�OHDUQ�9LVXDO�6WXGLR�ZLWK�&����WKH\�ZLOO�ZULWH�FRGH�
DQG�OHDUQ�DERXW�YDULDEOHV��/RRSV��&RQGLWLRQDO�6WDWHPHQWV��
KRZ�WR�XVH�FODVVHV��7KH\�ZLOO�OHDUQ�KRZ�WR�WURXEOHVKRRW�LQ�

&���WKH\�ZLOO�KDYH�WR�ZULWH�WKHLU�RZQ�FRGH�DQG�PHWKRGV�WR�FRPSOHWH�FKDOOHQJHV� 

2QFH�VWXGHQWV�OHDUQ�WKH�IXQGDPHQWDOV��WKHQ�WKH\��ZLOO�EH�ZRUNLQJ�RQ�SURMHFWV���&UHDWLQJ�
)RUPV��'UDZLQJ�6KDSHV�DQG�%LQJR�$33��WKH\�ZLOO�KDYH�WR�DGG�DQG�VXSSRUWHG�E\�WKH�
LQVWUXFWRU� 

 

$GYDQFHG�&RGLQJ�ZLWK�&��
DQG�9LVXDO�6WXGLR 



 

.,'6 

� 

7((16 

6WXGHQWV�ZLOO�OHDUQ�DERXW�WKH�IXQGDPHQWDOV�
RI�&RPSXWHU�9LVLRQ�XVLQJ�3\WKRQ�2SHQ&9��
7KLV�FRXUVH�LV�GHVLJQHG�WR�SUHSDUH�VWXGHQWV�
IRU�PRUH�GLIILFXOW�DQG�FRQFHSWV�LQ�URERWLFV�

DQG�PDFKLQH�OHDUQLQJ� 

6WXGHQWV�DOVR�OHDUQ�KRZ�WR�DSSO\�DGYDQFH�DOJRULWKPV�XVLQJ�
2SHQ&9�IRU�LPDJH�SURFHVVLQJ�LQFOXGLQJ�VKDSH�GHWHFWLRQ�DQG�REMHFW�
GHWHFWLRQ� 

,QWURGXFWLRQ�WR�
&RPSXWHU�9LVLRQ 

6WXGHQWV�ZLOO�OHDUQ�WKH�SUDFWLFDO�
DSSOLFDWLRQV�RI�FRPSXWHU�YLVLRQ�LQ�URERWLFV�
DQG�PRELOH�DSSOLFDWLRQV�VXFK�DV�45�FRGH�
UHFRJQLWLRQ��2&5�UHFRJQLWLRQ��/DVW�SDUW�RI�

WKH�FRXUVH�IRFXVHV�RQ�LQWHJUDWLRQ�ZLWK�WKH�DSSOLFDWLRQ�RI�$,�WR�SOD\�

$GYDQFHG�&RPSXWHU�
9LVLRQ 


