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3DPRND��-��
&\FOH����&UHDWLYH�HQJLQHHULQJ�DQG�GHVLJQ�LGHDV� 

/(6621��-� 
$LP�RI�WKH�F\FOH 

7R�SURYLGH�WKH�FRQGLWLRQV�IRU�VWXGHQWV�WR�GHYHORS�FUHDWLYH�WKLQNLQJ��DFTXLUH�EDVLF�GHVLJQLQJ��YLVXDOL]DWLRQ��VSDWLDO�
H[SUHVVLRQ��FRPSXWHU�GHVLJQLQJ�VNLOOV��VKRZ�WKH�LQWHJULW\�DQG�FRQWH[WXDOL]DWLRQ�RI�HQJLQHHULQJ��XVH�WKH�DFTXLUHG�
VNLOOV�ZKHQ�GHVLJQLQJ�FHUWDLQ�REMHFWV�DQG�V\VWHPV�� 

0DWHULDOV 

3UHVHQWDWLRQV��HGXFDWLRQDO�SUHVHQWDWLRQ��FRPSXWHUV��SURJUDP�
PLQJ�HTXLSPHQW�-�4&$'��RU�$GREH�,OOXVWUDWRU��&RUHO�'URZ��
6NHWFK83��3DLQWQHW��HWF����WUDQVSDUHQW�GLVKHV�IRU�ZDWHU��ZDWHU��
YDULRXV�W\SHV�RI�SDSHU��RU�RWKHU�PDWHULDO�IRU�UHVHDUFK���ZRUN�
VKHHWV��LQWHUQHW�DFFHVV��SDSHU�IRU�SULQWLQJ��VFLVVRUV��SDSHU�FXWWHU�
NQLYHV��UXOHUV�DQG�RWKHU�PDWHULDOV�IRU�PDNLQJ�WKH�SDFNLQJ��H�J��
WUDQVSDUHQW�SODVWLF��ULYHWV��ODFHV��HWF��� 

0HWKRGV 

'HPRQVWUDWLRQ��XVH�RI�SUHVHQWDWLRQV�DQG���RU�
GLJLWDO�OHDUQLQJ�REMHFWV��EUDLQVWRUPLQJ��XQGHU�
VWDQGLQJ�VWXGHQWV¶�H[SHULHQFH��GLVFXVVLRQ��
PXWXDO�WHDFKLQJ�OHDUQLQJ��JURXS�ZRUN��SUDFWLFDO�
UHVHDUFK���VHOI��DVVHVVPHQW��TXHVWLRQV�IRU�UH�
IOHFWLRQ� 

2EMHFWLYHV�RI�WKH�F\FOH 

7KH�REMHFWLYHV�IRU�VWXGHQWV�DUH�� 

· WR�JHW�DFTXDLQWHG��LPSURYH�WKH�DSSOLFDWLRQ�RI�HQJLQHHULQJ�FUHDWLYH�SURFHVV�ZKLOH�VROYLQJ�HQJLQHHULQJ�SURE�
OHPV�� 

· GHYHORS�UHDGLQJ�DQG�YLVXDOL]LQJ�VNLOOV�RI�VLJKW��VNHWFKHV��YLVXDOL]DWLRQV� 

· GHYHORS�VNLOOV�RI�HQJLQHHULQJ�GHVLJQLQJ��OHDUQ�KRZ�WR�GHVLJQ�XVLQJ�YDULRXV�WHFKQLFDO�DQG�SURJUDPPLQJ�WRROV�� 

· GHYHORS�WKH�VNLOO�WR�FRQYH\�WKH�VWUXFWXUH��YLHZ�DQG�PDWHULDOLVP�RI�HQJLQHHULQJ�REMHFWV��V\VWHPV�DQG�SUR�
FHVVHV��OHDUQ�WR�FRQYH\�SURSRUWLRQV�DQG�VFDOH� 

2EMHFWLYHV 

���/HVVRQ 

:RUNLQJ�LQGLYLGXDOO\�DQG�LQ�JURXSV�\RX�ZLOO�SHUIRUP�WDVNV��H[SHULPHQW��UHVHDUFK�DERXW�PDWHULDOV�XVHG�IRU�SDFNDJ�
LQJ��WKHLU�SURSHUWLHV��DIWHU�SUHSDULQJ�DQG�OLVWHQLQJ�WR�WKH�SUHVHQWDWLRQV�SUHSDUHG�E\�\RXU�FODVVPDWHV� 
��\RX�ZLOO�GLVFXVV�DQG�DUJXPHQWDWLYHO\�H[SODLQ�WKH�GLIIHUHQFH�EHWZHHQ�SDFNDJHV�IURP�V\QWKHWLF�DQG�ELRGHJUDGDEOH�
PDWHULDOV� 
·�IRUPXODWH�LGHDV�ZK\�DQG�KRZ�WR�UHGXFH�WKH�XVH�RI�HQYLURQPHQWDOO\�KDUPIXO�SDFNDJHV�� 
 
���/HVVRQ 

$IWHU�GLVFXVVLQJ�WKH�VWDJHV�RI�HQJLQHHULQJ�FUHDWLYH�SURFHVV��� 
���\RX�ZLOO�OHDUQ�WR�GHVLJQ�ZLWK�4&$'��RU�RWKHU�GHVLJQ�SURJUDPV��DQG�ZLOO�PDNH�D�SURGXFW��LWV�SDFNDJH�� 
��\RX�ZLOO�HYDOXDWH�\RXU�DQG�\RXU�IULHQGV¶�ZRUN��H[SODLQ�ZKLFK�SDFNDJHV�DUH�³DFFHSWDEOH´� 

7RSLF�RI�WKH�OHVVRQ��&UHDWLYH�HQJLQHHULQJ�DQG�GHVLJQ�LGHDV��'HVLJQLQJ�DQG�PDQX�
IDFWXULQJ�D�SURGXFW��LWV�SDFNDJH� 
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&\FOH����&UHDWLYH�HQJLQHHULQJ�DQG�GHVLJQ�LGHDV� 

/(6621��-� 
&RQWHQW 

0HFKDQLFDO�(QJLQHULQJ��3ULQFLSOHV�RI�WKH�VWXG\�RI�PHFKDQLFDO�SURSHUWLHV�RI�PDWHULDOV��DQDO\VLV�DQG�DSSOLFDWLRQ�
WUHQGV� 

&KHPLVWU\�DQG�%LRHQJLQHHULQJ��,QYHVWLJDWLRQ�RI�FKHPLFDO�SURFHVVHV�DQG�PDWHULDOV�SURSHUWLHV��LQWHUSUHWDWLRQ�RI�
SRVVLELOLWLHV�RI�SUDFWLFDO�DSSOLFDWLRQ�LQ�VROYLQJ�HQJLQHHULQJ�SUREOHPV� 

'HVLJQ�(QJLQHHULQJ��$SSOLFDWLRQ�RI�PDWKHPDWLFDO�FDOFXODWLRQV�LQ�WKH�GHVLJQ�RI�HQJLQHHULQJ�HOHPHQWV��3HFXOLDULWLHV�
RI�GHVLJQLQJ�JUDSKLF�HQYLURQPHQW�REMHFWV��3ODQQLQJ�DQG�LPSOHPHQWDWLRQ�RI�GHVLJQ�SURFHVVHV�DQG�VROXWLRQV����������
$SSOLFDWLRQ�RI�GHVLJQLQJ�HOHFWURQLFDO�HQJLQHHULQJ��'HVLJQ�EDVLFV�DQG�PRGHO�SURGXFWLRQ� 

&RPSXWHU�(QJLQHHULQJ��&RQVWUXFWLRQ�RI�VHOHFWHG�REMHFWV�ZLWK�FRPSXWHU�WRROV��FXVWRPL]DWLRQ�RI�REMHFWV�IRU�GLIIHUHQW�
PHGLD�IRUPDWV� 

0HGLD�DQG�$XGLRYLVXDO�(QJLQHHULQJ��8QLW\�RI�WHFKQRORJ\��FXOWXUDO�FRQWHQW�DQG�DUWLVWLF�H[SUHVVLRQ��GHVLJQ�KLVWRU\�
�KLVWRU\�RI�SDFNDJLQJ�� 

%XVLQHVV�DQG�(FRQRPLFDO�(QJLQHHULQJ��3URMHFW�EXGJHW�DQG�LWV�FDOFXODWLRQ��ILQDQFLQJ�SRVVLELOLWLHV��SURGXFW�GH�
PDQG�DQG�VXSSO\�DQDO\VLV� 

+LVWRU\�DQG�3KLORVRSK\�RI�(QJLQHHULQJ���'HVFULSWLRQ�RI�GHVLJQ�HQJLQHHULQJ�DQG�DQDO\VLV�RI�LWV�DSSOLFDWLRQ��([DP�
SOHV�RI�FRQWHPSRUDU\�UHVHDUFK�DQG�HQJLQHHULQJ�VROXWLRQV��$QDO\VLV�RI�HQJLQHHULQJ�DQG�HQYLURQPHQWDO�SUREOHPV��
VROYLQJ�SRVVLELOLWLHV��*HWWLQJ�WR�NQRZ�HQJLQHHULQJ�K\SRWKHVHV��WHVW�YDOXHV�DQG�HQJLQHHULQJ� 

7KH�PDLQ�HWKLFDO�SURYLVLRQV�DQG�HYDOXDWLRQ�RI�HQJLQHHULQJ��$UJXPHQWDWLYH�GLVFXVVLRQ�RQ�WKH�EDVLF�SULQFLSOHV�RI�HQ�
JLQHHULQJ�VFLHQFH��WKH�HWKLFDO�SULQFLSOHV�RI�HQJLQHHULQJ��DQG�WKH�LPSDFW�RI�HQJLQHHULQJ�VFLHQFH�RQ�KXPDQ�GHYHORS�
PHQW��'LVFXVVLRQ�DERXW�VRFLDO�LVVXHV��WKH�GHFLVLRQV�ZKLFK�LQYROYH�HQJLQHHULQJ��*HWWLQJ�IDPLOLDU�ZLWK�HQJLQHHULQJ�DV�
D�GLVFLSOLQH�IRU�PHHWLQJ�KXPDQ�QHHGV��'HVFULSWLRQ�DQG�LQWHUSUHWDWLRQ�RI�LQWHUGLVFLSOLQDU\�SUREOHP�LQ�HQJLQHHULQJ�GLV�
FLSOLQHV��'LVFXVVLRQ�DQG�LQWHUSUHWDWLRQ�RI�WKH�PDLQ�LVVXHV�RI�HQJLQHHULQJ�VFLHQFH��WKH�FKDUDFWHULVWLFV�DQG�SXUSRVH�RI�
WKH�HQJLQHHULQJ�SURGXFW��LWV�LQWHUDFWLRQ�ZLWK�WKH�XVHU�DQG�WKH�H[WHUQDO�HQYLURQPHQW���$QDO\VLV�RI�HQJLQHHULQJ�WKLQNLQJ�
DQG�SUDFWLFDO�LQWHUDFWLRQ� 
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7LS�IRU�WKH�WHDFKHU 
�7R�JHW�VWXGHQWV�LQWHUHVWHG�ZKLOH�
OHWWLQJ�WKHP�VHH�EHQHILWV��QHFHVVLW\��
SHUFHSWLELOLW\�RI�ZKDW�ZLOO�EH�WDXJKW��
WR�WKLQN�DERXW�ZKDW��KRZ�DQG�ZK\�
\RX�ZHUH�VWXG\LQJ�LQ�WKH�SUHYLRXV�
OHVVRQ� 

7LS�IRU�WKH�WHDFKHU 
��'XULQJ�WKH�GLVFXVVLRQ�VSHFLILF�TXHV�
WLRQV�PLJKW�EH�JLYHQ�WR�VWXGHQWV�LQ�
RUGHU�WR�UHFHLYH�FRUUHFW�DQVZHUV�� 

7LSV�IRU�WKH�WHDFKHU 
�7KH�DLP�DQG�REMHFWLYHV�DUH�GLV�
FXVVHG�ZLWK�VWXGHQWV� 
�7KH�VWXGHQWV¶�PRWLYDWLRQ�LV�HPSKD�
VL]HG�–�ZK\�ZH�FRQFHQWUDWH�RQ�
WKHVH�REMHFWLYHV��H�J��LW�LV�XVHIXO�LQ�
HYHU\GD\�DFWLYLWLHV��LW�LV�LQWHUHVWLQJ��
HWF�� 
�7KH��DLP�DQG�REMHFWLYHV�VKRXOG�EH�
QRW�RQO\�GLVFXVVHG�EXW�LW�DOVR�EH�
DWWHPSWHG�WR�UDLVH�WKHP�WRJHWKHU�
ZLWK�VWXGHQWV�� 

$FWLYLWLHV 

/HVVRQ�� 

�����(OXFLGDWLQJ�WKH�H[SHULHQFH�DQG�GLVFXVVLRQ����PLQ� 

 
4XHVWLRQ�IRU�GLVFXVVLRQ�� 

��+RZ�GRHV�DQ�HQJLQHHULQJ�SURGXFW�DSSHDU"�:KDW�DUH�WKH�VWHSV�RI�
HQJLQHHULQJ�GHVLJQ" 

��,GHQWLI\LQJ�WKH�SUREOHP�QHHG��DLP���VHDUFK�IRU�SRVVLEOH�VROXWLRQV�RI�WKH�
SUREOHP�DQG�UHVHDUFK��LPDJLQH���SODQQLQJ�WKH�SURFHVV��SODQ���FUHDWLRQ�
RI�WKH�SURGXFW��FUHDWH���WHVWLQJ�WKH�SURGXFW��LPSURYH���SUHVHQWLQJ�WKH�
SURGXFW�IRU�D�FRQVXPHU��DVN��� 

7KH�VFKHPH�/HVVRQ�1R���–����$SSHQGL[�1R�����6FKHPH�RI�HQJLQHHULQJ�
GHVLJQ�SURFHVV�LV�SUHVHQWHG�DQG�GLVFXVVHG�ZLWK�VWXGHQWV� 

 

 

 

 

 

/HVVRQ�1R���–����$SSHQGL[�1R�����6FKHPH�RI�HQJLQHHULQJ�GHVLJQ�SURFHVV� 

5HFRPPHQGDWLRQ�IRU�GLVFXVVLRQ 

7HDFKLQJ�HQJLQHHULQJ�GHVLJQ��SURFHVV 

7KH� HQJLQHHULQJ� GHVLJQ� SURFHVV� UHTXLUHV� DWWHQWLRQ� DQG� SHUVHYHUDQFH��
6WXGHQWV�RIWHQ�GR�QRW�XQGHUVWDQG�ZK\�WKH\�VKRXOG�GHVLJQ�DQ�HQJLQHHU�
LQJ� SURGXFW� XVLQJ� HQJLQHHULQJ� GHVLJQ� VWHSV�� 7KH� HQJLQHHULQJ� GHVLJQ�
SURFHVV�LV�DQ�DGHTXDWH�JXLGH�IRU�HQJLQHHULQJ�GHVLJQ��EXW�QRW�D�UHFLSH�RU�
UHTXLUHPHQW�� 7KH� HQJLQHHULQJ� GHVLJQ� SURFHVV� FDQ� WDNH�PDQ\� VWDJHV��
(QJLQHHUV�LQ�WKH�ZRUNSODFH�FDQ�WDNH�DFWLRQV�DV�QHHGHG��IRU�H[DPSOH��WR�
VNLS�D�VWHS�GHSHQGLQJ�RQ�WKH�VSHFLILFV�RI�D�VSHFLILF�SURMHFW��+RZHYHU��DOO�
WKH�VWHSV�DUH�LPSRUWDQW�WR�DFKLHYH�D�JRRG�UHVXOW� 

4XHVWLRQV�IRU�GLVFXVVLRQ�� 

���:KDW�GHWHUPLQHV�WKH�DWWUDFWLYHQHVV��VDIHW\�DQG�GXUDELOLW\�RI�D�SURG�
XFW"� 

��3DFNDJH�DQG�LWV�GHVLJQ�� 

���:KR�FUHDWHV�SDFNDJHV" 

��(QJLQHHUV—GHVLJQHUV�� 

�����$QQRXQFLQJ�WKH�WRSLF�RI�D�VHULHV�RI�OHVVRQV�DQG�GLVFXVVLQJ�
WKH�DLP�DQG�WKH�REMHFWLYHV����PLQ�� 
 
 
&<&/( 
&5($7,9(�(1*,1((5,1*�$1'�'(6,*1�,'($6��/(66216� 
�-����&+(&.�&<&/(���2%-(&7,9(6� 

���$&7,9,7<��35(6(17,1*�7+(�723,&����0,1��� 
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7LSV�IRU�WKH�WHDFKHU 
��,Q�FDVH�QR�DQVZHU�LV�UHFHLYHG��VWX�
GHQWV�PLJKW�EH�JLYHQ�VSHFLILF�TXHV�
WLRQV� 
��6WXGHQWV�PLJKW�EH�VXJJHVWHG�WR�
XVH�DYDLODEOH�UHVRXUFHV��H�J��PRELOH�
SKRQHV��FRPSXWHUV�ZLWK�LQWHUQHW��
DFFHVV��HWF� 

�����$QQRXQFLQJ�WKH�WRSLF�RI�WKH�OHVVRQ�DQG�UDLVLQJ�WKH�REMHFWLYH����
PLQ�� 

 
7RSLF��'HVLJQ��&UHDWLYH�HQJLQHHULQJ�DQG�GHVLJQ�LGHDV��'HVLJQLQJ�DQG�
PDQXIDFWXULQJ�D�SURGXFW��LWV�SDFNDJH 

7KH�REMHFWLYHV�RI�WKH�OHVVRQ�DUH�UDLVHG�DQG�GLVFXVVHG� 

2EMHFWLYH 
 
:RUNLQJ�LQGLYLGXDOO\�DQG�LQ�JURXSV�\RX�ZLOO�SHUIRUP�WDVNV��H[SHULPHQW��
UHVHDUFK�DERXW�PDWHULDOV�XVHG�IRU�SDFNDJLQJ��WKHLU�SURSHUWLHV��DIWHU�SUH�
SDULQJ�DQG�OLVWHQLQJ�WR�WKH�SUHVHQWDWLRQV�SUHSDUHG�E\�\RXU�FODVVPDWHV� 
��\RX�ZLOO�GLVFXVV�DQG�DUJXPHQWDWLYHO\�H[SODLQ�WKH�GLIIHUHQFH�EHWZHHQ�
SDFNDJHV�IURP�V\QWKHWLF�DQG�ELRGHJUDGDEOH�PDWHULDOV� 
���IRUPXODWH�LGHDV�ZK\�DQG�KRZ�WR�UHGXFH�WKH�XVH�RI�HQYLURQPHQWDOO\�
KDUPIXO�SDFNDJHV�� 

4XHVWLRQV�IRU�GLVFXVVLRQ� 
���)URP�ZKDW�PDWHULDOV�SURGXFW�SDFNDJHV�DUH�PRVW�RIWHQ�PDGH"�

:K\"� 
��3DSHU���FDUGERDUG��SODVWLF�DQG�RWKHU�V\QWKHWLF�PDWHULDOV��ZRRG�� 

��3DSHU�–�FKHDS��ELRGHJUDGDEOH��WKH�PDWHULDO�ZKLFK�GHFRPSRVHV�IDVW�
LQ�WKH�QDWXUH���SODVWLF–�PRVWXUH�UHVLVWDQW��REWDLQLQJ�WKH�UHTXLUHG�VKDSHV��
HDV\�PDWHULDO��WUHH�-�GXUDEOH��UHXVDEOH��HQYLURQPHQWDOO\�IULHQGO\�PDWHULDO�� 

����������:KLFK�RI�WKHVH�PDWHULDOV�DUH�WKH�PRVW�HQYLURQPHQW�IULHQGO\�DQG�
ZK\" 

��1DWXUDO�PDWHULDOV�EHFDXVH�WKH\�GHFRPSRVH�TXLFNO\�RU�FDQ�EH�UHF\FOHG��
GR�QRW�SROOXWH�WKH�HQYLURQPHQW�� 

����������:KLFK�PDWHULDOV��WKRXJK�EHLQJ�UHF\FOHG��FDXVH�WKH�JUHDWHVW�HQYL�
URQPHQWDO�GDPDJH" 

��9DULRXV�SRO\PHULF�PDWHULDOV��������XVHIXO�LQIRUPDWLRQ���LQFOXGLQJ�SODVWLF�� 

�����$QQRXQFLQJ�WKH�WDVN����PLQ��� 

6WXGHQWV�DUH�VKRZQ�WKH�VOLGH�/HVVRQ�1R����-���$SSHQGL[�1R�����7DVN� 

 

 

 

 

 

/HVVRQ�1R����-���$SSHQGL[�1R�����7DVN� 

7DVN 

:RUNLQJ�LQ�SDLUV�JURXSV��XVLQJ�YDULRXV�VRXUFHV��SUHSDUH�SUHVHQWDWLRQV�
ZKLFK�SURYH�WKH�VWDWHPHQWV� 

 
���������SODVWLF�SDFNDJHV�FDXVH�VLJQLILFDQW�HQYLURQPHQWDO�GDPDJH�� 

���ELRSODVWLFV�FDQ�UHSODFH�QRQ-GHJUDGDEOH�SODVWLFV�� 

��WKH�PRVW�FRPPRQO\�XVHG�SDFNDJLQJ�LV�SDSHU��:K\"�'LVFXVV�DGYDQ�
WDJHV�DQG�GLVDGYDQWDJHV�RI�XVLQJ�SDSHU�SDFNDJHV� 

����$&7,9,7<��',6&866,21����0,1�� 

7LS�IRU�WKH�WHDFKHU 
��%UDLQVWRUPLQJ 

7LSV�IRU�WKH�WHDFKHU 
��6WXGHQWV�DUH�VXJJHVWHG�LQ�ZRUN�LQ�
SDLUV��JURXSV��,I�VWXGHQWV�ZLVK��WKH\�
PLJKW�ZRUN�LQGLYLGXDOO\� 
��6HSDUDWH�SDLUV��JURXSV�RI�VWXGHQWV�
DUH�VXJJHVWHG�WR�FKRRVH�RQH�VWD�
WHPHQW� 

����$&7,9,7<��$11281&,1*�$1'�3(5)250,1*�7+(�7$6.�����0,1�� 

7LS�IRU�WKH�WHDFKHU 
��7KHUH�PLJKW�EH�RWKHU�PDWHULDOV�DQ�
DO\]HG�LQ�WKH�WDVN��UHJDUGLQJ�WKH�H[�
SHULHQFH�RI�D�WHDFKHU�DQG�VWXGHQWV��
VXEMHFW�FXUULFXOXP�LW�LV�UHFRPPHQ�
GHG�WR�FKRRVH�WKH�PDWHULDOV�ZKLFK�
ODWHU�PLJKW�EH�OLQNHG�WR�WKH�GHVLJQ�
SURFHVV��GHVLJQLQJ� 
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7LS�IRU�WKH�WHDFKHU 
��,W�LV�UHFRPPHQGHG�WR�VWDUW�WHVWLQJ�
DQG�REVHUYH�ZDWHU-UHVLVWDQW�PDWHUL�
DOV��-��GD\V�EHIRUH�WKH�DFWXDO�OHVVRQ�
�WKH�WHVWHG�PDWHULDOV�VKRXOG�EH�
VRDNHG�LQ�ZDWHU�� 

�����3HUIRUPLQJ�WKH�WDVN�����PLQ�� 

6WXGHQWV�DUH�VXJJHVWHG�WR�SHUIRUP�WKH�WDVN� 

:KHQ�WKH�WLPH�LV�ILQLVKHG��VWXGHQWV�DUH�DVNHG�WR�SUHSDUH�IRU�SUHVHQWLQJ�
WKHLU�ZRUNV�DQG��VHOI��DVVHVVPHQW�� 

�����3UHVHQWLQJ�DQG�VXPPDUL]LQJ�WKH�UHVXOWV�����PLQ�� 

3DLUV��JURXSV�RI�VWXGHQWV�SUHVHQW�WKHLU�FUHDWLYH�ZRUNV� 

4XHVWLRQV�IRU�UHIOHFWLRQ� 

�� 'LG�HYHU\RQH�PDQDJH�WR�ILQG�WKH�ULJKW�DQVZHUV"�:K\" 

�� :KLFK�SUHVHQWDWLRQV�UHYHDOHG�PRUH�GHWDLOV�DERXW�WKH�SUREOHP"�
:K\" 

�� :KDW�FRXOG�KDYH�EHHQ�GRQH�EHWWHU"�:K\"� 

6XPPDUL]LQJ��SODVWLF�KDV�D�YHU\�VLJQLILFDQW�KDUPIXO�HQYLURQPHQWDO�LP�
SDFW��7KH�WDVN�RI�HQJLQHHUV�LV�WR�FUHDWH�OHVV�KDUPIXO�VXEVWDQFHV�IRU�WKH�
HQYLURQPHQW�DQG�IRU�SHRSOH�WR�XVH�WKHP�UHVSRQVLEO\�DQG�HFRQRPLFDOO\��
FUHDWLYHO\���SXUSRVHIXOO\�XVH�VHFRQGDU\�UDZ�PDWHULDOV�� 

:KHQ�WHVWLQJ�RQ�VHOHFWHG�PDWHULDOV��YDULRXV�W\SHV�RI�SDSHU�RU�RWKHUV���
VWXGHQWV�ZLOO�EH�DEOH�WR�XVH�ZKDW�WKH\�ZLOO�ILQG�RXW�RU�DOUHDG\�NQRZ�DERXW�
PDWHULDO�SURSHUWLHV��6WXGHQWV�VKRXOG�FRPELQH�WKHLU�NQRZOHGJH�RI�WHVWLQJ�
UHVXOWV�DQG�WKHLU�K\SRWKHVHV�LQ�RUGHU�WR�GHFLGH�ZKLFK�PDWHULDOV�DUH�EHVW�
XVHG�IRU�GHVLJQLQJ�WKHLU�SURGXFWV��SDFNDJHV�� 

�����7DVN—H[SHULPHQW�����PLQ�� 

$QQRXQFLQJ�WKH�WDVN� 

7R�UHVHDUFK�DQG�GHFLGH�WKH�PRVW�VXLWDEOH�W\SH�RI�SDSHU�IRU�GHVLJQLQJ�D�
SDFNDJH�DFFRUGLQJ�WR�WKH�VWDWHG�FULWHULD��VWDQGDUGV�� 

6WXGHQWV�DUH�JLYHQ�ZRUNVKHHWV�/HVVRQ�1R���-���$SSHQGL[�1R����DQG�
WRROV�IRU�FRQGXFWLQJ�WKH�H[SHULPHQW� 

:RUNVKHHWV�/HVVRQ�1R���-���$SSHQGL[�1R���� 

6WXGHQWV�DUH�VXJJHVWHG�WR�FRQGXFW�WKH�H[SHULPHQW�LQ�SDLUV��7KH�PDWH�
ULDOV�XVHG�GXULQJ�WKH�H[SHULPHQW�DUH�GLVFXVVHG�WRJHWKHU�ZLWK�VWXGHQWV�
DQG�WKH�FULWHULD�RI�WKHLU�IHDWXUHV�ZKLFK�VWXGHQWV�PDUN�GRZQ�LQ�WKHLU�
ZRUNVKHHWV��7\SHV�RI�SDSHU�IRU�WKH�H[SHULPHQW��D�ZDWHU-VROXEOH�WRLOHW�
SDSHU�UROO��FRS\LQJ�SDSHU��FDUWRQV�RI�GLIIHUHQW�WKLFNQHVVHV�DQG�WH[WXUHV��
WKH�QHZVSDSHU��PDJD]LQH�FRYHU�SDSHU��FDQG\�ZUDSSLQJ�SDSHU��HWF� 

7LS�IRU�WKH�WHDFKHU 
��)HHGEDFN�LV�LPSRUWDQW�IRU�D�TXDOLW\�
SURFHVV��VR�LW�LV�UHFRPPHQGHG�WKDW�
VWXGHQWV�ZRXOG�EH�DEOH�WR�DVN�HDFK�
RWKHU�TXHVWLRQV��GLVFXVV��HWF��$FWLYH�
DFWLYLWLHV�ZLOO�HQFRXUDJH�VWXGHQWV¶�
WKLQNLQJ��WR�PDNH�GHFLVLRQV��DUJXH��
HYDOXDWH��HWF����WR�FULWLFDOO\�DVVHVV�
DQG�VHOI-DVVHVV� 

���$&,7,9,7<��(;3(5,0(17�����0,1�� 7LS�IRU�WKH�WHDFKHU 
· ,I�WKHUH�LV�D�QHHG��D�WHDFKHU�PLJKW�
FRQVXOW�VWXGHQWV�RU�FRPSOHWH�WKH�
WDVN�WRJHWKHU�ZLWK�WKHP� 
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3RVVLEOH�FULWHULD�IRU�VWXG\LQJ�PDWHULDOV��ZDWHU�UHVLVWDQFH���ZDWHU��
GLVUXSWLRQ��GXUDELOLW\���UHVLVWDQFH�WR�PHFKDQLFDO�GDPDJH��IOH[LELOLW\����������
VXLWDELOLW\�IRU�UHF\FOLQJ��FRPEXVWLELOLW\�DQG�RWKHUV� 

�����3UHVHQWLQJ�DQG�GLVFXVVLQJ�WKH�WDVN—H[SHULPHQW����PLQ�� 

:KHQ�WKH�WLPH�IRU�FRPSOHWLQJ�WKH�WDVN�LV�ILQLVKHG��VWXGHQWV�SUHVHQW�WKHLU�
ZRUNV�DQG�GLVFXVV��FRPPHQW�RQ�WKH�DQVZHUV�� 

4XHVWLRQV�IRU�GLVFXVVLRQ 

�� 6SHFLI\�WKH�PDWHULDO��W\SH�RI�SDSHU��WKDW�\RX�WKLQN�LV�WKH�PRVW�XQ�
VXLWDEOH�IRU�FHUWDLQ�FRQGLWLRQV��IRU�H[DPSOH��ZKHQ�SDFNDJLQJ�
PRLVWXUH-FRQWDLQLQJ�SURGXFWV��:K\" 

�� :KLFK�PDWHULDO�LV�PRVW�GXUDEOH"�:K\" 

�� :KLFK�PDWHULDO�LV�OLNHO\�WR�GHJUDGH"�:K\" 

�� :KLFK�PDWHULDOV�GR�QRW�GHJUDGH�XQGHU�QDWXUDO�FRQGLWLRQV"�:K\" 

�� :KDW�GLG�WKH�FULWHULD��������������������������������������UHYHDO�DERXW�\RXU�
FKRVHQ�PDWHULDOV" 

�� :KDW�HOVH�KDYH�\RX�QRWLFHG�DERXW�HDFK�W\SH�RI�PDWHULDO" 

 

/HVVRQ�� 

 
�����5DLVLQJ�WKH�REMHFWLYH����PLQ�� 
5DLVLQJ�DQG�GLVFXVVLQJ�WKH�REMHFWLYH�RI�WKH�OHVVRQ� 
 
2EMHFWLYH 

$IWHU�GLVFXVVLQJ�WKH�VWDJHV�RI�HQJLQHHULQJ�FUHDWLYH�SURFHVV� 

���\RX�ZLOO�OHDUQ�WR�GHVLJQ�ZLWK�4&$'��RU�RWKHU�GHVLJQ�SURJUDPV��DQG�
ZLOO�PDNH�D�SURGXFW��LWV�SDFNDJH�� 

��\RX�ZLOO�HYDOXDWH�\RXU�DQG�\RXU�IULHQGV¶�ZRUN��H[SODLQ�ZKLFK�SDFNDJHV�
DUH�³DFFHSWDEOH´� 

�����'LVFXVVLRQ����PLQ�� 

4XHVWLRQ�IRU�GLVFXVVLRQ�� 

��+RZ�FDQ�RXU�FUHDWLYLW\�DQG�HQJLQHHULQJ�GHVLJQ�SURFHVV�EH�XVHG�LQ�
RUGHU�WR�FUHDWH�D�SURGXFW��SDFNDJH" 

6WXGHQWV�VXPPDUL]H�ZKDW�WKH\�KDYH�IRXQG�RXW�DERXW�HQJLQHHULQJ�GH�
VLJQ�SURFHVV� 

6XJJHVWLRQV�IRU�GLVFXVVLRQ� 

��&UHDWLQJ�VHYHUDO�GLIIHUHQW�VNHWFKHV��GHVLJQ�YDULDQWV�RI�D�SURGXFW��
SDFNDJH� 
��&UHDWLQJ��SODQQLQJ��WKH�GHVLJQ�DQG�PDQXIDFWXULQJ�SURFHVV�RI�D�
SURGXFW��SDFNDJH��FDOFXODWLQJ�KRZ�PXFK�LW�ZLOO�FRVW�WR�FUHDWH�DQG�
LPSOHPHQW�WKH�SURMHFW� 
��'HVLJQ�DQG�PDQXIDFWXULQJ�RI�D�SURGXFW�SDFNDJH�DFFRUGLQJ�WR�WKH�
FULWHULD�VWDWHG�LQ�WKH�SODQ� 
��7HVWLQJ�DQG�LPSURYLQJ�WKH�SURGXFW�UHJDUGLQJ�WKH�UHVXOWV�� 

 

���$&7,9,7<��'(6,*1,1*�$1'�0$18)$&785,1*�7+(�352'8&7��,76�
3$&.$*(�����0,1��� 

3DWDULPDV�PRN\WRMXL 
���/HDG�DQG�LQVSLUH�VWXGHQWV¶�GLVFXV�
VLRQ��UHPLQG�RI�HQJLQHHULQJ�FUHDWLRQ�
SRVVLELOLWLHV� 
��HQFRXUDJH�VWXGHQWV�VKRZLQJ�WKH�
H[HPSODU\�ZRUNV�FUHDWHG�E\�WKHLU�
IHOORZ�VWXGHQWV��RU�RWKHU�H[DPSOHV��� 
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�����$QQRXQFLQJ�WKH�WDVN����PLQ�� 
 
7DVN 
 
&UHDWH�DQG�GHVLJQ�WKH�SDFNDJH� 
 
�����,QWURGXFWLRQ�IRU�SHUIRUPLQJ�WKH�WDVN����PLQ�� 
 
,Q�RUGHU�WR�SUHSDUH�D�SURGXFW���SDFNDJLQJ�IRU�SURGXFWLRQ��LW�LV�QHFHVVDU\�
WR�WXUQ�WKH�FUHDWHG�VNHWFK�LQWR�D�SUHFLVH�GUDZLQJ�XVLQJ�KDQG-GUDZLQJ�
WRROV�RU�WHFKQLFDO��SURJUDPPHG�GHVLJQ�WRROV� 

4XHVWLRQV�IRU�GLVFXVVLRQ� 

���:KDW�WRROV�GR�GHVLJQHUV�XVH" 

��0DQXDO��IRU�H[DPSOH��YDULRXV�UXOHUV��WXQHUV��VFUROOV�DQG�PRUH��FRPSX�
WHU�SURJUDPV�DQG�WRROV�� 

���:KDW�FRPSXWHU�SURJUDPV�FDQ�GHVLJQ�GUDZLQJV" 

��4&$'��$GREH�,OOXVWUDWRU��&RUHO�'URZ��6NHWFK83��3DLQWQHW�RU�RWKHUV�� 

�����3HUIRUPLQJ�WKH�WDVN�����PLQ�� 

6WXGHQWV�DUH�VXJJHVWHG�WR�RSHQ�WKH�SUHVHQWDWLRQ�/HVVRQ�1R����-������
$SSHQGL[�1R�����'HVLJQ�RI�WKH�SDFNDJH�DQG�LWV�SUHSDUDWLRQ�IRU�SULQWLQJ 

 

 

 

 

 

/HVVRQ�1R����-����$SSHQGL[�1R�����'HVLJQ�RI�WKH�SDFNDJH�DQG�LWV�SUHSDUDWLRQ�IRU�SULQWLQJ 

 

7KH�ZRUN�SURFHVV�LV�GLVFXVVHG� 

6WXGHQWV�DUH�WROG�WKDW�IROORZLQJ�WKH�VWHSV�VWDWHG�LQ�WKH�LQVWUXFWLRQ������
WKH\�ZLOO�EH�DEOH�WR�GHVLJQ�DQG�SUHSDUH�WKH�SDFNDJH�PRGHO�IRU�SULQWLQJ� 

�����3UHVHQWLQJ�DQG�GLVFXVVLQJ�WKH�WDVN����PLQ�� 

:KHQ�WKH�WLPH�LV�ILQLVKHG��VWXGHQWV�SUHVHQW�WKHLU�ZRUNV�DQG�GLVFXVV��
FRPPHQW�RQ�WKH�DQVZHUV�� 

 

4XHVWLRQV�IRU�GLVFXVVLRQ� 

���:KDW�SDFNDJH�LV�³DFFHSWDEOH´"� 

��$WWUDFWLYH��GXUDEOH��VDIH��HQYLURQPHQWDOO\�IULHQGO\��LQH[SHQVLYH�� 

���'RHV�D�JRRG�GHVLJQ�DOZD\V�PHHW�WKH�FULWHULD�WR�VROYH�WKH�HQJLQH�
HULQJ�SUREOHP" 

��6RPHWLPHV�WKH�LQFUHDVH�LQ�GHVLJQ�HIILFLHQF\��XWLOLW\��DFFRUGLQJ�WR�VRPH�
FULWHULD��IRU�H[DPSOH��PXOWLIXQFWLRQDOLW\��HFR-GHVLJQ��GHVLJQ�TXDOLW\��PD\�
UHGXFH�LWV�SHUIRUPDQFH��XWLOLW\��DFFRUGLQJ�WR�RWKHU�FULWHULD��IRU�H[DPSOH��
SULFH��� 

7LS�IRU�WKH�WHDFKHU 
��6WXGHQWV�DUH�DVNHG�LI�WKH\�XQGHU�
VWRRG�WKH�WDVN�DQG��LI�LW�LV�QHHGHG��
WKH�WDVN�LV�H[SODLQHG�RQFH�DJDLQ� 

7LS�IRU�WKH�WHDFKHU 
���+HOS�DQG�FRQVXOW�VWXGHQWV�LI�QHH�
GHG� 

���',6&866,21��3$&.$*(6�$1'�7+(,5�'(6,*1�����0,1�� 

7LS�IRU�WKH�WHDFKHU 
��,I�QHHGHG��WKH�GLVFXVVLRQ�DERXW�
GHVLJQ�DQG�RULJLQDOLW\�PLJKW�EH�FRQ�
WLQXHG��VWXGHQWV�PLJKW�EH�JLYHQ�
DQRWKHU�WDVN��H�J��WR�JLYH�SUHVHQWD�
WLRQV�DERXW�RULJLQDO�SDFNDJHV��GLV�
FXVV�RULJLQDO�FUHDWLYH�ZRUNV�GRQH�
E\�RWKHU�VWXGHQWV��HWF�� 
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6XJJHVWLRQV�IRU�GLVFXVVLRQ� 

��*RRG��RULJLQDO��SDFNDJLQJ�RIWHQ�WDNHV�ORQJHU�WR�LQYHQW���FUHDWH�RU�SUR�
GXFH��:K\" 

��3DSHU�LV�WKH�PRVW�FRPPRQO\�XVHG�HQYLURQPHQWDOO\�IULHQGO\�SDFNDJLQJ�
PDWHULDO��:K\" 

��:KDW�HOVH�GR�\RX�NQRZ�DERXW�SDFNDJLQJ�PDWHULDOV�WKDW�DUH�VXSHULRU�WR�
H[LVWLQJ�SDFNDJLQJ�PDWHULDOV" 

��)RU�H[DPSOH��SURWHLQ�ELRILOPV�WKDW�FRYHU�IRRG�SURGXFWV�DUH�D�VXUSULVLQJ�
O\�JRRG�FKRLFH�RI�PDWHULDO�IRU�IRRG�SDFNDJLQJ�EHFDXVH�WKH\�FDQ�EH�FRQ�
VXPHG���HDWHQ�WRJHWKHU�ZLWK�WKH�SURGXFW�� 

 

6WXGHQWV��VHOI��DVVHVV�WKHLU�DQG�WKHLU�IULHQGV¶�FUHDWLYH�ZRUNV��IRU�H[DPS�
OH��LQ�ZKDW�WKH\�VXFFHHGHG��LI�WKHUH�ZHUH�DQ\�IDLOXUHV��ZKDW�WKH\�ZRXOG�
GR�GLIIHUHQWO\�QH[W�WLPH��HWF�� 

4XHVWLRQV�IRU�UHIOHFWLRQ� 

�� :KDW�GLG�\RX�ILQG�RXW�GXULQJ�WKLV�OHVVRQ" 

�� ,Q�ZKDW�ZD\�WKLV�NQRZOHGJH�ZLOO�EH�XVHIXO�LQ�\RXU�IXWXUH"�:K\" 

�� +RZ�KDV�\RX�DWWLWXGH�GXULQJ�WKH�FRQVXPHU�FXOWXUH�FKDQJHG"�
:K\" 

�� +RZ�GLG�\RX�VXFFHHG�LQ�FRPSOHWLQJ�WKH�WDVNV"�:KDW�ZRXOG�\RX�
GLIIHUHQWO\�QH[W�WLPH"�:K\" 

���5DLVLQJ�WKH�REMHFWLYH�DQG�GLVFXVVLQJ�WKH�FULWHULD�RI�FRPSOHWLQJ�
WKH�WDVN����PLQ�� 

7DVN 

&UHDWH�DQG�GHVLJQ�D�SDFNDJH� 

7KH�REMHFWLYH�LV�UDLVHG�DQG�GLVFXVVHG� 
 
2EMHFWLYH 

8VLQJ�WKH�VWDJHV�RI�HQJLQHHULQJ�FUHDWLYH�SURFHVV� 

��\RX�ZLOO�FUHDWH�D�VNHWFK�RI�DQ�RULJLQDO�SDFNDJH� 

��XVLQJ�WKH�4&$'�GHVLJQ�SURJUDP��\RX�ZLOO�GHVLJQ�WKH�PRGHO�RI�D�
SDFNDJH�DFFRUGLQJ�WR�WKH�VWDWHG�FULWHULD� 

6WXGHQWV�DUH�JLYHQ�WKH�SUHVHQWDWLRQ�/HVVRQV�1R����-���$SSHQGL[�1R�����
,QVWUXFWLRQV�IRU�WDVN�IXOILOPHQW��7KH�WDVN�LV�GLVFXVVHG�ZLWK�VWXGHQWV� 

 

 

 

 

/HVVRQV�1R����-���$SSHQGL[�1R�����,QVWUXFWLRQV�IRU�WDVN�IXOILOPHQW�� 

7LS�IRU�WKH�WHDFKHU 
��,I�WKHUH�LV�D�SRVVLELOLW\��D�FUHDWLYH�
WDVN�PLJKW�EH�SHUIRUPHG�GXULQJ�DQ�
DGGLWLRQDO�OHVVRQ� 

���$&7,9,7<���6(/)��$66(660(17��5()/(&7,21����0,1�� 

7LS�IRU�WKH�WHDFKHU 
��7KH�LPSRUWDQFH�RI�WLPH�PDQDJH�
PHQW�VKRXOG�EH�HPSKDVL]HG�� 

$',7,21$/�7$6.�����0,1� 
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&ULWHULD�IRU�WDVN�IXOILOPHQW�� 

 
��WKH�SDFNDJH�LV��HQYLURQPHQWDOO\�IULHQGO\´��PDWHULDO�WKDW�EHVW�VXLWV�\RXU�
FKRVHQ�FRQFHSW�VKRXOG�EH�XVHG� 

���WKH�SURGXFWLRQ�SURFHVV�RI�WKH�SDFNDJLQJ�GRHV�QRW�WDNH�PXFK�WLPH�DQG�
ODERU�FRVWV�� 

��WKH�SDFNDJH�LV�UHODWLYHO\�FKHDS�� 

7KH�VWXGHQWV�DUH�JLYHQ�ZRUNVKHHWV�/HVVRQV�1R����-���$SSHQGL[�1R�����
2ULJLQDO�SDFNDJH� 

 

 

 

 

 

 

 

 

/HVVRQV�1R����-���$SSHQGL[�1R�����2ULJLQDO�SDFNDJH� 

���3HUIRUPLQJ�WKH�WDVN�����PLQ�� 

6WXGHQWV�DUH�VXJJHVWHG�WR�SHUIRUP�WKH�WDVN� 

 

���3UHVHQWLQJ�DQG�GLVFXVVLQJ�WKH�WDVN�����PLQ�� 

:KHQ�WKH�WLPH�LV�ILQLVKHG��VWXGHQWV�SUHVHQW�WKHLU�ZRUNV�DQG�GLVFXVV��
FRPPHQW�RQ�WKH�DQVZHUV� 

 

����6HOI��DVVHVVPHQW����PLQ�� 

6WXGHQWV��VHOI��DVVHVV�WKHLU�DQG�WKHLU�IULHQGV¶�FUHDWLYH�ZRUNV��IRU�H[DPS�
OH��LQ�ZKDW�WKH\�VXFFHHGHG��LI�WKHUH�ZHUH�DQ\�IDLOXUHV��ZKDW�WKH\�ZRXOG�
GR�GLIIHUHQWO\�QH[W�WLPH��HWF�� 

7LSV�IRU�WKH�WHDFKHU 
��(QFRXUDJH�D�VWXGHQW�WR�WKLQN�ZKDW�
KH�VKH�ZDV�OHDUQLQJ��KRZ�WKH\�OHDU�
QHG�DQG�ZKDW�WKH\�IRXQG�RXW�GXULQJ�
WKH�OHVVRQ� 

��7R�SURYLGH�D�SRVVLELOLW\�IRU�VWX�
GHQWV�WR�DVN�HDFK�RWKHU�TXHVWLRQV��
GLVFXVV��VKRZ��HWF����$FWLYH�DFWLYL�
WLHV�ZLOO�HQFRXUDJH�VWXGHQWV¶�
WKLQNLQJ��WR�PDNH�GHFLVLRQV��DUJXH��
HYDOXDWH��HWF����WR�FULWLFDOO\�DVVHVV�
DQG�VHOI-DVVHVV� 

7LS�IRU�WKH�WHDFKHU 
��)LUVWO\��ILQG�VRPHWKLQJ�SRVLWLYH�WR�
VD\�DERXW�WKH�ZRUN�RI�HDFK�VWXGHQW�
DQG�RQO\�WKHQ�SURYLGH�VXJJHVWLRQV�
KRZ�WKH�ZRUN�PLJKW�EH�LPSURYHG� 
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3ODVWLF�LQ�WKH�IRRG�FKDLQ 
2YHU�WKH�FRXUVH�RI�WKH�\HDU��DERXW�����PLOOLRQ�WRQV�RI�SODVWLF�DUH�SURGXFHG�LQ�WKH�ZRUOG��DQG�DERXW���PLOOLRQ�WRQV�
DUH�IRXQG�LQ�WKH�RFHDQV��$FFRUGLQJ�WR�VRPH�RUJDQL]DWLRQV��WKH�RFHDQV�FRQWDLQ�����PLOOLRQ�WRQV�RI�SODVWLF� 
0RVW�SODVWLF�ZDVWHV�FRQVLVW�RI�SODVWLF�SDFNDJLQJ��,I�WKH�SODVWLF�LV�EXULHG�LQ�WKH�WUDVK��LW�EHFRPHV�DOPRVW�HWHUQDO��EH�
FDXVH�WKH�EDFWHULD�GR�QRW�EUHDN�GRZQ�SODVWLF��,Q�WKH�RFHDQV��WKH�SURFHVV�RI�GHFRPSRVLWLRQ�RFFXUV�PXFK�IDVWHU�-�WKH�
UD\V�RI�WKH�VXQ�EUHDN�ORQJ�SODVWLFV-IRUPLQJ�DWRPLF�FKDLQV��,Q�WKH�ORQJ�UXQ��WKH�SODVWLF�WXUQV�LQWR�VPDOO�JUDLQV��(YHQ�
WKRXJK�LW�LV�EURNHQ�XS�LQWR�DOPRVW�LQYLVLEOH�SDUWV��WKH�SODVWLF�VWLOO�FRQWDPLQDWHV�RFHDQV��7KHVH�VPDOO�SDUWLFOHV�DUH�
GLIILFXOW�WR�GHWHFW�DQG�WKHUHIRUH�WKH\�HQWHU�WKH�IRRG�FKDLQ� 
$QLPDOV�LQ�WKH�RFHDQ�RIWHQ�WDNH�IORDWLQJ�ODUJHU��FRORUHG�SLHFHV�RI�SODVWLF�DV�WKHLU�SUH\�DQG�VZDOORZ�LW��6RPH�W\SHV�RI�
SODVWLFV�DFFXPXODWH�LQ�DQLPDO�VWRPDFKV��,W�LV�QRW�GLJHVWHG�DQG�FDXVHV�D�YDULHW\�RI�GLVHDVHV��3ODVWLFV�FDQ�WUDYHO�XS�
LQ�WKH�IRRG�FKDLQ��:KHQ�VPDOOHU�DQLPDOV�DUH�VZDOORZHG�E\�ELJJHU�RQHV��WKH�VDPH�DPRXQW�RI�SODVWLF�LV�FRQVXPHG��
VR�LW�FDQ�DOVR�DSSHDU�RQ�RXU�WDEOH� 
 
%LRGHJUDGDEOH�SODVWLFV 
7KH�ZDVWH�RI�SODVWLF�LV�D�KXJH�SUREOHP�-�WKH�SODVWLF�LQ�WKH�ODQGILOO�GRHV�QRW�GHJUDGH�IRU�FHQWXULHV��:KHQ�WU\LQJ�WR�
VROYH�WKLV�SUREOHP��VFLHQWLVWV�DUH�ORRNLQJ�IRU�PDWHULDOV�WKDW�FRXOG�SURGXFH�ELRGHJUDGDEOH�SODVWLFV��ZKLFK�FROODSVH�
PXFK�IDVWHU��2QH�RI�WKH�VROXWLRQV�ZDV�SURSRVHG�E\�+DUYDUG�UHVHDUFKHUV��ZKR�PDGH�ELRSODVWLFV�IURP�VKULPS�VKHOOV��
7KLV�VXEVWDQFH�LV�FDOOHG�FKLWRVDQ�-�D�IRUP�RI�SRO\PHU�FKLWLQ��ZKLFK�GHWHUPLQHV�WKH�KDUGQHVV�RI�VKULPS�NHUQHOV��6LQ�
FH�LW�LV�WKH�VHFRQG�ODUJHVW�RUJDQLF�PDWWHU�RQ�(DUWK��WKHUH�VKRXOG�EH�SOHQW\�RI�LW��,Q�DGGLWLRQ��PDWHULDOV�WKDW�GHFRPSR�
VH�LQ�MXVW�D�IHZ�ZHHNV�PLJKW�EH�XVHIXO�WR�SODQWV� 
$QRWKHU�RIIHU�LV�PDGH�E\�WKH�,QGRQHVLDQ�FRPSDQ\�³$YDQL´�ZKLFK�PDGH�QRW�RQO\�SODVWLF�EDJV�EXW�DOVR�RWKHU�REMHFWV�
IURP�D�PDQLRF�-�DQ�HGLEOH�SODQW�JURZLQJ�LQ�6RXWK�$PHULFD��7KLV�ELRSODVWLF�LV�QRW�RQO\�IXOO\�GHJUDGDEOH�EXW�DOVR�VXL�
WDEOH�IRU�FRPSRVWLQJ��0RUHRYHU��WKH�EDJV�DQG�GLVSRVDEOH�GLVKHV�PDGH�IURP�WKLV�SODVWLF�DOPRVW�GR�QRW�GLIIHU�IURP�
WKH�XVXDO�RQHV� 
 
3URJUDP—JDPH�Ä+RZ�PDQ\�SODQHWV�GR�ZH�QHHG�LI�HYHU\ERG\�OLYHV�OLNH�\RX³�>FKHFNHG�����������@��$FFHVV�RQOLQH��
��KWWS���ZZZ�IRRWSULQWFDOFXODWRU�RUJ��!� 

7(506�$1'�86()8/�,1)250$7,21 



ϴϱ� 
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3DPRND��-��/(6621��-� 
&\FOH����&UHDWLYH�HQJHQHHULQJ�DQG�GHVLJQ�LGHDV� 

,Žǁ�ƚŽ�ƌĂŝƐĞ�ĂŶ�ŝŶǀĞŶƚŽƌ 

3ODV�$�PLOOLRQ�ERWWOHV�D�PLQXWH� ZRUOG
V�SODVWLF�ELQJH�
DV�GDQJHURXV�DV�FOLPDWH�FKDQJH
��7KH�*XDUGLDQ��>DFFHVVHG�
RQ�����������@��,QWHUQHW�OLQN�����KWWSV���ZZZ�WKHJXDUGLDQ�FRP�HQYLURQPHQW������MXQ����D-PLOOLRQ-D-PLQXWH-ZRUOGV
-SODVWLF-ERWWOH-ELQJH-DV-GDQJHURXV-DV-FOLPDWH-FKDQJH�!�������������� 

3ODVWLFV�LQ�2XU�2FHDQV��.LPEHUO\�$PDUDO��>DFFHVVHG�RQ������������@��,QWHUQHW�OLQN���KWWSV���ZZZ�ZKRL�HGX�
VFLHQFH�%�SHRSOH�NDPDUDO�SODVWLFVDUWLFOH�KWPO�!������������������������������������� 

2FHDQ�SODVWLFV�SROOXWLRQ��>DFFHVVHG�RQ�����������@��,QWHUQHW�OLQN���KWWSV���ZZZ�ELRORJLFDOGLYHUVLW\�RUJ�FDPSDLJQV�
RFHDQBSODVWLFV�������������������������������������������������� 

($57+�'$<������_�(QG�SODVWLF�SROOXWLRQ�_����6KRFNLQJ�)DFWV�>DFFHVVHG�RQ�����������@��,QWHUQHW�OLQN������������������
��KWWSV���ZZZ�HDUWKGD\�RUJ������������IDFW-VKHHW-HQG-SODVWLF-SROOXWLRQ�! 

:KDW�$UH�%LRSODVWLFV"�>DFFHVVHG�RQ�����������@��,QWHUQHW�OLQN���KWWSV���ZZZ�\RXWXEH�FRP�ZDWFK"
Y �<Y7(�OB�),��!���������������������������������������������������������� 

%LRSODVWLF�PDGH�IURP�ZRRG�ILEUHV�DQG�SODVWLF�–�-(/83/$67��>DFFHVVHG�RQ�����������@��,QWHUQHW�OLQN�������������������
��KWWSV���ZZZ�\RXWXEH�FRP�ZDWFK"Y *�;ZFWR+[[��!����������������������������������� 

3UREOHPV�ZLWK�3ODVWLFV�DQG�%LRGHJUDGDEOH�3ODVWLFV�_�&KHPLVWU\�IRU�$OO�_�7KH�)XVH�6FKRRO��>DFFHVVHG�RQ���������
��@��,QWHUQHW�OLQN����KWWSV���ZZZ�\RXWXEH�FRP�ZDWFK"Y 1�PB1W47QIF�!�� 

$9$1,�,�$0�127�3/$67,&�&$03$,*1��>DFFHVVHG�RQ�����������@��,QWHUQHW�OLQN���KWWSV���ZZZ�\RXWXEH�FRP�
ZDWFK"Y NN=Y��HGI'$�!� 

 

3ODVWLNǐ�HQFLNORSHGLMD��>LQWHUDNW\YXV@�>DFFHVVHG�RQ�����������@��,QWHUQHW�OLQN����KWWS���ZZZ�ESI�FR�XN�3ODVWLSHGLD�
'HIDXOW�DVS[�!� 

%HQHILWV�RI�3DSHU-EDVHG�3DFNDJLQJ��3DWULFLD�*��+DPEOLQ�>DFFHVVHG�RQ������������@��,QWHUQHW�OLQN��KWWS���
ZZZ�ODJUDQJHLO�FRP�WHFKQRORJ\�EHQHILWV-RI-SDSHU-EDVHG-SDFNDJLQJ�KWPO�!� 

3DSHU�DQG�ERDUG�IRRG�SDFNDJLQJ��%LUJLW�*HXHNH�>DFFHVVHG�RQ�����������@��,QWHUQHW�OLQN���KWWSV���
ZZZ�IRRGSDFNDJLQJIRUXP�RUJ�IRRG-SDFNDJLQJ-KHDOWK�IRRG-SDFNDJLQJ-PDWHULDOV�SDSHU-DQG-ERDUG�!� 

(QJLQHHULQJ�LV�(OHPHQWDU\�_�'HYHORSHG�E\�WKH�0XVHXP�RI�6FLHQFH��%RVWRQ��>DFFHVVHG�RQ�����������@��,QWHUQHW�
OLQN�����KWWSV���ZZZ�HLH�RUJ�!� 

 

6SHFLDOL]XRWR�XJG\PR�NU\SWLHV�SURJUDPD��SUDGLQLR��SDJULQGLQLR�LU�YLGXULQLR�XJG\PR�NDUWX�VX�LQåLQHULQLX�XJG\PX�
SURJUDPǐ��LQåLQHULQLR�XJG\PR�GDOLV��SDWYLUWLQWD�/LHWXYRV�5HVSXEOLNRV�ãYLHWLPR�LU�PRNVOR�PLQLVWUR������P��UXJSMǌ�
þLR���G��,QWHUQHW�OLQN���KWWSV���ZZZ�VPP�OW�XSORDGV�GRFXPHQWV�VYLHWLPDV�XJG\PRSURJUDPRV�LVDN\PDV���GHO�
��LQ]LQHULQHV���SURJUDPRV��SGI�!� 

3ODVWLNDV�PLW\ERV�JUDQGLQơMH��äXUQDODV�³,OLXVWUXRWDV�PRNVODV´������P��1U�� 

%LRRRORJLãNDL�VNDLGǌV�SODVWLNDL��äXUQDODV�Ä$U�åLQDL��NDG"³�1U������������3DJDO�Ä+RZ�LW�ZRUNV³�OLFHQFLMą� 
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