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2I�FRXUVH�RQH�VKRXOG�QRW�KDYH�H[SHFWHG�WKH�FRPSRQHQWV�:L�N�WR�KDYH�WHQVRU�
FKDUDFWHU�IRU�WKH\�DUH�GHILQHG�IRU�DQ\�V\VWHP�LQ�WHUPV�RI�WKH�FRHIILFLHQWV�UHODWLQJ�
WKDW�V\VWHP�WR�WKH�[L�V\VWHP��L�H���WKH�FRRUGLQDWHV�RI�WKH�SUHIHUUHG�1HZWRQLDQ�
IUDPH���+HQFH�E\�GHILQLWLRQ�RW� ��DY�G�GW�� ���� 6LQFH�WKH�V\PEROV�DUH�]HUR�LQ�RQH�
V\VWHP��WHQVRU�FKDUDFWHU�ZRXOG�LPSO\�WKDW�WKH\�ZHUH�]HUR�LQ�HYHU\�V\VWHP��7KLV�
LV�FRQWUDU\�WR�SK\VLFDO�H[SHULHQFH��
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7($&+(56�

7KH�&RPPLWWHH�RQ�WKH�8QGHUJUDGXDWH�3URJUDP�LQ�0DWKHPDWLFV��&830�
�
LV�D�FRPPLWWHH�RI�WKH�0DWKHPDWLFDO�$VVRFLDWLRQ�RI�$PHULFD�DQG�LV�VXSSRUWHG�LQ�
SDUW�E\�WKH�1DWLRQDO�6FLHQFH�)RXQGDWLRQ��7KH�JHQHUDO�SXUSRVH�RI�WKLV�FRPPLW��
WHH�LV�WR�GHYHORS�D�EURDG�SURJUDP�RI�LPSURYHPHQW�LQ�WKH�XQGHUJUDGXDWH�PDWKH��
PDWLFV�FXUULFXOXP�RI�WKH�QDWLRQ
V�FROOHJHV�DQG�XQLYHUVLWLHV��

$V�SDUW�RI�LWV�PDQGDWH��&830� HVWDEOLVKHG�D�3DQHO�RQ�7HDFKHU�7UDLQLQJ�W�
7KLV�SDQHO�ZDV�LQVWUXFWHG�WR�SUHSDUH�IRU�&830� D�VHW�RI�UHFRPPHQGDWLRQV�RI�
PLQLPXP�VWDQGDUGV�IRU�WKH�WUDLQLQJ�RI�WHDFKHUV�RQ�DOO�OHYHOV��7KH�IROORZLQJ�
UHSRUW�LV�WKH�UHVXOW�RI�WKH�ZRUN�RI�WKH�3DQHO�RQ�7HDFKHU�7UDLQLQJ��DQG�KDV�UH��


�0HPEHUV�RI�&830��5��&��%XFN��&KDLUPDQ���(��*��%HJOH��/��:��&RKHQ��:��7��*X\��-U���
5��'��-DPHV��-��/��.HOOH\��-��*��.HPHQ\��(��(��0RLVH��-��&��0RRUH��)UHGHULFN�0RVWHOOHU��+�����
3ROODN��*��%��3ULFH��3DWULFN�6XSSHV��+HQU\�9DQ�(QJHQ��5��-��:DONHU��$��'��:9DOODFH��5��-��:LVQHU�
�([HFXWLYH�'LUHFWRU���

W�0HPEHUV�RI�WKH�3DQHO�RQ�7HDFKHU�7UDLQLQJ��-��*��.HPHQ\��&KDLUPDQ���(��*��%HJOH��:��7��
*X\��-U���3��6��-RQHV��-��/��.HOOH\��%��(��0HVHUYH��(��(��0RLVH��5RWKZHOO�6WHSKHQV��+HQU\�9DQ�
(QJHQ��5��&��%XFN��H[�RIILFLR���5��-��:LVQHU��H[�RIILFLR���
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FHLYHG�WKH�HQGRUVHPHQW�RI�WKH�&RPPLWWHH�RQ�WKH�8QGHUJUDGXDWH�3URJUDP�LQ�
0DWKHPDWLFV�DQG�RI�WKH�%RDUG�RI�*RYHUQRUV�RI�WKH�0DWKHPDWLFDO�$VVRFLDWLRQ�
RI�$PHULFD��

7KH�3DQHO�RQ�7HDFKHU�7UDLQLQJ�KDV�EHHQ�IXUWKHU�FKDUJHG�ZLWK�WKH�LPSOH��
PHQWDWLRQ�RI�WKHVH�UHFRPPHQGDWLRQV�DQG�KRSHV�WR�LVVXH�VXSSOHPHQWDU\�UHSRUWV��
DV�ZHOO�DV�WR�KROG�YDULRXV�UHJLRQDO�FRQIHUHQFHV��WR�PDNH�WKHVH�PLQLPXP�VWDQG��
DUGV�D�UHDOLW\��

7KH�UHSRUW�FRQVLVWV�RI�WKH�IROORZLQJ��*HQHUDO�5HFRPPHQGDWLRQV��7KH�)LYH�
/HYHOV��5HFRPPHQGDWLRQV�IRU�WKH�)LYH�/HYHOV��6XPPDU\�RI�5HFRPPHQGDWLRQV��
&XUULFXOXP�VWXG\�&RXUVHV��7UDLQLQJ�RI�6XSHUYLVRUV��6DPSOH� &RXUVH�'HVFULS��
WLRQV��

)XUWKHU�LQIRUPDWLRQ�DQG�UHSULQWV�RI�WKLV�UHSRUW��QRW�DYDLODEOH�EHIRUH�-DQX��
DU\�����������PD\�EH�REWDLQHG�E\�ZULWLQJ�WR�WKH�([HFXWLYH�'LUHFWRU��3URIHVVRU�
5REHUW�-��:LVQHU��0LFKLJDQ�6WDWH�8QLYHUVLW\�2DNODQG��5RFKHVWHU��0LFKLJDQ��

*(1(5$/�5(&200(1'$7,216�

7KH�SXUSRVH�RI�WKLV�UHSRUW�LV�WR�SUHVHQW�D�SUHOLPLQDU\�RXWOLQH�RI�WKH�SDQHO
V�
UHFRPPHQGDWLRQV�IRU�WKH�PLQLPDO�FROOHJH�WUDLQLQJ�SURJUDP�IRU�WHDFKHUV�RI�
PDWKHPDWLFV��:H�KDYH�IRXQG�LW�D�PRVW�XVHIXO�GHYLFH�WR�DUULYH�DW�D�FODVVLILFDWLRQ�
RI�PDWKHPDWLFV�WHDFKHUV�ZKLFK�GRHV�QRW��DV�IDU�DV�ZH�NQRZ��GHSHQG�RQ�DQ\�SUHV��
HQLW�VFKHPH�RI�WUDLQLQJ�WHDFKHUV�IRU�WKHLU�YDULRXV�WDVNV��7KH�H[LVWLQJ�FODVVLILFD��
WLRQV�VHHP�WR�KDYH�DULVHQ�IURP�D�VHULHV�RI�KLVWRULFDO�DFFLGHQWV�DQG�IURP�IXQGD��
PHQWDO�SV\FKRORJLFDO�FRQVLGHUDWLRQV��:H�KRSH�WKLV�UHSRUW�UHIOHFWV�RXU�IHHOLQJ�
WKDW�ZH�KDYH�PDGH�D� VHULRXV�DWWHPSW�WR�FODVVLI\�WHDFKHUV�DFFRUGLQJ�WR�WKHLU�
SRVLWLRQ�LQ�DQ� RYHU�DOO�VHTXHQWLDO�VFKHGXOH�RI�SUHVHQWLQJ�WKH�PDLQ�LGHDV�RI�
PDWKHPDWLFV��

)RU�HDFK�FODVVLILFDWLRQ�SUHVHQWHG��ZH�JLYH�D�UHFRPPHQGDWLRQ�DV�WR�WKH�W\SH�
DQG�PLQLPXP�DPRXQW�RI�PDWKHPDWLFV�ZKLFK�VKRXOG�EH�WDNHQ�E\�WKH�VWXGHQW�
SUHSDULQJ�IRU�D�FDUHHU�LQ�WHDFKLQJ��)XUWKHU��ZH�VSHOO�RXW�LQ�VRPH�GHWDLO�WKH�W\SHV�
RI�FRXUVHV�LQFOXGHG� DV�DQ�$SSHQGL[�ZKLFK�ZH�UHFRPPHQG�WR�LPSOHPHQW�WKH�
JRDOV�GHVFULEHG��7KH� FRXUVHV�ZH�GHVFULEH�ZKLFK�DUH�VSHFLILFDOO\�GHVLJQHG�IRU�
SURVSHFWLYH�WHDFKHUV�VKRXOG�EH�WDXJKW�E\�SHUVRQV�ZKR�DUH�PDVWHUV�RI�WKHLU�VXE��
MHFW�PDWWHU�DQG�ZKR�KDYH��LQ�DGGLWLRQ��D� NQRZOHGJH�RI�WKH�SUREOHPV�ZKLFK�
WHDFKHUV�IDFH��

7KHVH�VDPSOH�FRXUVHV�DUH�JLYHQ�VROHO\�IRU�LOOXVWUDWLYH�SXUSRVHV�WR�H[SODLQ�
WKH�W\SH�RI�FRXUVHV�DQG�WKH�OHYHOV�RI�DGYDQFHPHQW�GHVLUDEOH�IRU�SURVSHFWLYH�
WHDFKHUV��,W�VKRXOG�EH�FOHDUO\�XQGHUVWRRG�WKDW�GLIIHUHQW�LQVWLWXWLRQV�ZLOO�ZLVK�
WR�H[HUFLVH�FRQVLGHUDEOH�IUHHGRP�LQ�LPSOHPHQWLQJ�WKHVH�UHFRPPHQGDWLRQV��ERWK�
DV�WR�WKH�ZD\�WRSLFV�DUH�FRPELQHG�LQWR�FRXUVHV�DQG�DV�WR�WKH�H[DFW�FKRLFH�RI�WRSLFV�
IRU�LQGLYLGXDO�FRXUVHV��

7KHUH�DUH�VHYHUDO�YHU\�VLQFHUH�ZRUGV�RI�ZDUQLQJ�WR�EH�SXW�IRUWK�LQ�UHJDUG�
WR�WKH�UHDGLQJ�DQG�LQWHUSUHWDWLRQ�RI�WKLV�UHSRUW��

)LUVW��WKH�FODVVLILFDWLRQV�DUH�WR�EH�WDNHQ�LQ�WKH�UDWKHU�ORRVH�IDVKLRQ�LQ�ZKLFK�
WKH\�DUH�GHVFULEHG��7KHLU�H[DFW�GHOLQHDWLRQV�ZLOO�RI�FRXUVH�GHSHQG�XSRQ�ORFDO�
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FRQGLWLRQV�RI�VFKRRO�DQG�FXUULFXODU�RUJDQL]DWLRQ��,W�VKRXOG�EH�QRWHG�WKDW�WKH�
YDULRXV�FODVVLILFDWLRQV�RYHUODS��WKLV�LV�GRQH�GHOLEHUDWHO\�LQ�DQ�DWWHPSW�WR�PHHW�
MXVW�VXFK�ORFDO�FRQGLWLRQV��

6HFRQG��WKH�UHFRPPHQGDWLRQV�DUH�QRW�PRWLYDWHG�E\�D� GHVLUH�WR�PHHW�WKH�
GHPDQGV�RI�DQ\�VSHFLDO�SURJUDP�RI�PDWKHPDWLFV�HGXFDWLRQ��QRU�GR�WKH�GHVFULS��
WLRQV�RU�RXWOLQHV�RI�FRXUVHV�WR�EH�WDNHQ�E\�SURVSHFWLYH�WHDFKHUV�UHSUHVHQW�DQ�
DWWHPSW�RQ�WKH�SDUW�RI�WKLV�FRPPLWWHH�WR�IXUWKHU�WKH�JRDOV�RI�DQ\�SDUWLFXODU�
VFKRRO�FXUULFXOXP�SODQQLQJ�RUJDQL]DWLRQ��7KH�UHFRPPHQGDWLRQV�DUH�PHDQW�WR�
EH�WKH�PLQLPXP�ZKLFK�VKRXOG�EH�UHTXLUHG�RI�WHDFKHUV�LQ�DQ\�UHDVRQDEOH�HGXFD��
WLRQDO�SURJUDP��DQG�WKH�FRXUVH�GHVFULSWLRQV�DUH�SUHVHQWHG�RQO\�WR�LOOXVWUDWH�
ZKDW�LV�PHDQW�E\�WKH�FRXUVH�WLWOHV��

7KLUG��LW�LV�WR�EH�KRSHG�WKDW�HYHU\RQH�UHFRJQL]HV�JRRG�PDWKHPDWLFV�HGXFDWLRQ�
WR�EH�D�VHTXHQWLDO�H[SHULHQFH��7KXV��WKH�WHDFKHU�DW�DQ\�SDUWLFXODU�OHYHO�VKRXOG�
KDYH�DQ�XQGHUVWDQGLQJ�RI�WKH�PDWKHPDWLFV�ZKLFK�ZLOO�FRQIURQW�WKH�VWXGHQW�LQ�
VXEVHTXHQW�FRXUVHV��DQG�DV�D� FRQVHTXHQFH��LW�LV�GHVLUDEOH�WKDW�D�WHDFKHU�DW�D�
JLYHQ�OHYHO�EH�SUHSDUHG�WR�WHDFK�DW�OHDVW�VRPH�VXFFHHGLQJ�FRXUVHV��,GHDOO\��D�
SHUVRQ�SUHSDULQJ�IRU�WHDFKLQJ�VKRXOG�PHHW��LQ�DGGLWLRQ�WR�WKH�PLQLPDO�UHTXLUH��
PHQWV�VHW�IRUWK�KHUH��DV�PDQ\�RI�WKH�UHTXLUHPHQWV�IRU�WKH�QH[W�OHYHO�DV�KLV�RU�KHU�
FROOHJH�SURJUDP�SHUPLWV��

)RXUWK��WKLV�UHSRUW�LV�PHDQW�DV�D�JXLGH�WR�WKH�SUHSDUDWLRQ�RI�SHRSOH�ZKR�ZLOO�
EH�WHDFKLQJ�DQ\�PDWKHPDWLFV�ZKDWVRHYHU��7KH�VXJJHVWLRQV�DSSO\��ZLWKLQ�HDFK�
OHYHO��WR�DOO�SHRSOH�ZKR�WHDFK�DQ\�PDWKHPDWLFV��7KH�UHFRPPHQGDWLRQV�GR�QRW�
LQ�DQ\�VHQVH�H[FOXGH�WKH�WHDFKHU�ZKR�LV�DVVLJQHG�FODVVHV�VFKHGXOHG�SULPDULO\�IRU�
VWXGHQWV�RI�ORZ�DSWLWXGH��

)LIWK��HYHU\�JRRG�WHDFKHU�NQRZV�WKDW�PDWKHPDWLFV�PXVW�EHJLQ�DW�WKH�FRQ��
FUHWH�OHYHO�EHIRUH�LW�FDQ�SURFHHG�WR�WKH�PRUH�WHFKQLFDO�RU�DEVWUDFW�IRUPXODWLRQ��
0RWLYDWLRQ�IRU�QHZ�FRQFHSWV�PXVW�EH�GHULYHG�DQG� ODWHU�DSSOLFDWLRQ�RI�WKH�
WKHRU\�WR�QDWXUH�PXVW�EH�LQFOXGHG��,Q�HDFK�RI�WKH�RXWOLQHV�WR�IROORZ��LW�LV�DV��
VXPHG�WKDW�WRSLFV�ZLOO�FRQWDLQ�D�MXGLFLRXV�PL[WXUH�RI�PRWLYDWLRQ��WKHRU\��DQG�
DSSOLFDWLRQ��$�SXUHO\�DEVWUDFW�FRXUVH�IRU�WHDFKHUV�ZRXOG�EH�PDGQHVV��DQG� D�
FRXUVH�LQ�FDOFXODWLRQ�ZLWK�QR�WKHRU\�ZRXOG�QRW�EH�PDWKHPDWLFV��

6L[WK��WKH�SKUDVH��D�FRXUVH��RFFXUV�LQ�VHYHUDO�SODFHV�LQ�WKLV�UHSRUW��)RU�SXU��
SRVHV�RI�IL[LQJ�LGHDV��WKLV�SKUDVH�LV�HPSOR\HG�LQ�WKH�VHQVH�RI�D�WKUHH�VHPHVWHU��
KRXU�SUHVHQWDWLRQ�RI�WKH�VXEMHFW�PDWWHU�GHVFULEHG��DQG�LW�LV�QRW�PHDQW�WR�H[FOXGH�
LQWHJUDWHG�SURJUDPV�RU�RWKHU�FXUULFXODU�DUUDQJH�PHQWV��

)LQDOO\��WKH�UHDGHU�VKRXOG�QRWH�WKDW�WKH�WUDLQLQJ�IRU�/HYHO�,�WHDFKLQJ�LV�D�
VHSDUDWH�SURJUDP��ZKLOH�WKH�FXUULFXOD�IRU�WKH�IXUWKHU�OHYHOV�IRUP�D�FXPXODWLYH�
VHTXHQFH��LQ�ZKLFK�HDFK�SURJUDP�LV�D�FRQWLQXDWLRQ�RI�WKH�SUHFHGLQJ�RQH��

7KH�FRPPLWWHH�EHQHILWHG�JUHDWO\�IURP�SUHYLRXV�VWXGLHV�RQ�WHDFKHU�SUHSDUD��
WLRQ��VXFK�DV�WKDW�RI�WKH�&RRSHUDWLYH�&RPPLWWHH�RQ�WKH�7HDFKLQJ�RI�6FLHQFH�DQG�
0DWKHPDWLFV��D�FRPPLWWHH�RI�WKH�$PHULFDQ�$VVRFLDWLRQ�IRU�WKH�$GYDQFHPHQW�
RI�6FLHQFH��7KH�FRPPLWWHH�ZDV�DOVR�JXLGHG�E\�GLVFXVVLRQV�ZLWK�D�YDULHW\�RI�SUR��
IHVVLRQDO�RUJDQL]DWLRQV��,W�LV�SOHDVHG�WR�QRWH�WKH�FRQVLGHUDEOH�GHJUHH�RI�DJUHH��
PHQW�FRPPRQ�WR�DOO�SURSRVDOV��
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,W�VKRXOG�EH�HPSKDVL]HG�WKDW�WKHVH�UHFRPPHQGDWLRQV�DUH�PLQLPDO�LQ�QDWXUH�
DQG�WKDW�VRPH�LQVWLWXWLRQV�KDYH�DOUHDG\�PHW�DQG�H[FHHGHG�WKHVH�UHFRPPHQGD��
WLRQV��,W�LV�H[SHFWHG�WKDW�DV�KLJK�VFKRRO�FXUULFXOD�DUH�VWUHQJWKHQHG��WKHVH�PLQL��
PXP�UHFRPPHQGDWLRQV�ZLOO�EH�UHYLVHG��

7+(� ),9(�/(9(/6�

,�� 7HDFKHUV�RI�HOHPHQWDU\�VFKRRO�PDWKHPDWLFV��7KLV�OHYHO�FRQVLVWV�RI�WHDFK��
HUV�FRQIURQWHG�ZLWK�WKH�SUREOHP�RI�SUHVHQWLQJ�WKH�HOHPHQWV�RI�DULWKPHWLF�DQG�
WKH�DVVRFLDWHG�PDWHULDO�QRZ�FRPPRQO\�WDXJKW�LQ�JUDGHV�.�WKURXJK����7KH�FRP��
PLWWHH�UHFRJQL]HV�WKDW�VSHFLDO�SHGDJRJLFDO�SUREOHPV�PD\�EH�FRQQHFWHG�ZLWK�
JUDGHV�.�WKURXJK����DQG�VR�D�VSHFLDO�SURJUDP�PD\�EH�DSSURSULDWH�IRU�WHDFKHUV�
RI�VXFK�JUDGHV��

,,�� 7HDFKHUV�RI�WKH�HOHPHQWV�RI�DOJHEUD�DQG�JHRPHWU\��,QFOXGHG�KHUH�DUH�
WHDFKHUV�ZKR�DUH�DVVLJQHG�WKH�WDVN�RI�JLYLQJ�LQWURGXFWRU\�\HDU�FRXUVHV�LQ�HLWKHU�
DOJHEUD�RU�JHRPHWU\��RU�WKH�OHVV�IRUPDO�SUHOLPLQDU\�PDWHULDO�LQ�WKHVH�ILHOGV��
7KHVH�LQWURGXFWRU\�FRXUVHV�DUH�QRZ�FRPPRQO\�WDXJKW�LQ�JUDGHV���WKURXJK�����

,,,�� 7HDFKHUV�RI�KLJK�VFKRRO�PDWKHPDWLFV��7KHVH�WHDFKHUV�DUH�TXDOLILHG�WR�
WHDFK�D�PRGHUQ�KLJK�VFKRRO�PDWKHPDWLFV�VHTXHQFH
�LQ�JUDGHV���WKURXJK�����

,9�� 7HDFKHUV�RI�WKH�HOHPHQWV�RI�FDOFXOXV��OLQHDU�DOJHEUD��SUREDELOLW\��HWF��
7KLV�LV�D�PL[HG�OHYHO��FRQVLVWLQJ�RI�WHDFKHUV�RI�DGYDQFHG�SURJUDPV�LQ�KLJK�VFKRRO��
MXQLRU�FROOHJH�WHDFKHUV��DQG�VWDII�PHPEHUV�HPSOR\HG�E\�XQLYHUVLWLHV�WR�WHDFK�LQ�
WKH�ILUVW�WZR�\HDUV��7KHVH�WHDFKHUV�VKRXOG�EH�TXDOLILHG�WR�SUHVHQW�D�PRGHUQ�WZR��
\HDU�FROOHJH�PDWKHPDWLFV�SURJUDP��

9��7HDFKHUV�RI�FROOHJH�PDWKHPDWLFV��7KHVH�WHDFKHUV�VKRXOG�EH�TXDOLILHG�WR�
WHDFK�DOO�EDVLF�FRXUVHV�RIIHUHG�LQ�D�VWURQJ�XQGHUJUDGXDWH�FROOHJH�FXUULFXOXP��

7KH�OHYHOV�KDYLQJ�EHHQ�SUHVHQWHG��ZH�DUH�QRZ�UHDG\�WR�SURFHHG�WR�D�GHVFULS��
WLRQ�RI�RXU�UHFRPPHQGDWLRQV�RI�WKH�PLQLPDO�FROOHJH�WUDLQLQJ�UHTXLUHPHQWV�IRU�
HQWU\�LQWR�WKH�WHDFKLQJ�SURIHVVLRQ�DW�HDFK�OHYHO��

5(&200(1'$7,216� )25�/(9(/�,�
�7HDFKHUV�RI�HOHPHQWDU\�VFKRRO�PDWKHPDWLFV��

$V�D�SUHUHTXLVLWH�IRU�WKH�FROOHJH�WUDLQLQJ�RI�HOHPHQWDU\�VFKRRO�WHDFKHUV��ZH�
UHFRPPHQG�DW�OHDVW�WZR�\HDUV�RI�FROOHJH�SUHSDUDWRU\�PDWKHPDWLFV��FRQVLVWLQJ�
RI�D�\HDU�RI�DOJHEUD�DQG�D�\HDU�RI�JHRPHWU\��RU�WKH�VDPH�PDWHULDO�LQ�LQWHJUDWHG�
FRXUVHV��,W�PXVW�DOVR�EH�DVVXUHG�WKDW�WKHVH�WHDFKHUV�DUH�FRPSHWHQW�LQ�WKH�EDVLF�
WHFKQLTXHV�RI�DULWKPHWLF��7KH�H[DFW�OHQJWK�RI�WKH�WUDLQLQJ�SURJUDP�ZLOO�GHSHQG�
RQ�WKH�VWUHQJWK�RI�WKHLU�SUHSDUDWLRQ��)RU�WKHLU�FROOHJH�WUDLQLQJ��ZH�UHFRPPHQG�
WKH�HTXLYDOHQW�RI�WKH�IROORZLQJ�FRXUVHV��


�6XFK�VHTXHQFHV�KDYH�EHHQ�UHFRPPHQGHG�E\�WKH�&RPPLVVLRQ�RQ�0DWKHPDWLFV��WKH�6FKRRO�
0DWKHPDWLFV�6WXG\�*URXS��WKH�8QLYHUVLW\�RI�,OOLQRLV�&RPPLWWHH�RQ�6FKRRO�0DWKHPDWLFV��DQG�
RWKHUV��
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�$�� $�WZR�FRXUVH�VHTXHQFH�GHYRWHG�WR�WKH�VWUXFWXUH�RI�WKH�UHDO�QXPEHU�V\V��
WHP�DQG�LWV�VXEV\VWHPV���6HH�FRXUVH�VHTXHQFH�����
�

�%�� $�FRXUVH�GHYRWHG�WR�WKH�EDVLF�FRQFHSWV�RI�DOJHEUD���6HH�FRXUVH�����
�&�� $�FRXUVH�LQ�LQIRUPDO�JHRPHWU\���6HH�FRXUVH�����

7KH�PDWHULDO�LQ�WKHVH�FRXUVHV�PLJKW��LQ�D�VHQVH��GXSOLFDWH�PDWHULDO�VWXGLHG�
LQ�KLJK�VFKRRO�E\�WKH�SURVSHFWLYH�WHDFKHU��EXW�ZH�XUJH�WKDW�WKLV�PDWHULDO�EH�
FRYHUHG�DJDLQ��WKLV�WLPH�IURP�D�PRUH�VRSKLVWLFDWHG��FROOHJH�OHYHO�SRLQW�RI�YLHZ��

:KHWKHU�WKH�PDWHULDO�VXJJHVWHG�LQ��$��DERYH�FDQ�EH�FRYHUHG�LQ�RQH�RU�WZR�
FRXUVHV�ZLOO�FOHDUO\�GHSHQG�XSRQ�WKH�SUHYLRXV�SUHSDUDWLRQ�RI�WKH�VWXGHQW��

:H�VWURQJO\�UHFRPPHQG�WKDW�DW�OHDVW����SHU�FHQW�RI�WKH�/HYHO�,�WHDFKHUV�LQ�
HDFK�VFKRRO�KDYH�VWURQJHU�SUHSDUDWLRQ�LQ�PDWKHPDWLFV��FRPSDUDEOH�WR�/HYHO�,,�
SUHSDUDWLRQ�EXW�QRW�QHFHVVDULO\�LQFOXGLQJ�FDOFXOXV��6XFK�WHDFKHUV�ZRXOG�FOHDUO\�
VWUHQJWKHQ�WKH�HOHPHQWDU\�SURJUDP�E\�WKHLU�YHU\�SUHVHQFH�ZLWKLQ�WKH�VFKRRO�
IDFXOW\��7KLV�DGGLWLRQDO�SUHSDUDWLRQ�LV�FHUWDLQO\�UHTXLUHG�IRU�HOHPHQWDU\�WHDFK��
HUV�ZKR�DUH�FDOOHG�XSRQ�WR�WHDFK�DQ�LQWURGXFWLRQ�WR�DOJHEUD�RU�JHRPHWU\��

5(&200(1'$7,216�)25�/(9(/�,,�
�7HDFKHUV�RI�WKH�HOHPHQWV�RI�DOJHEUD�DQG�JHRPHWU\��

3URVSHFWLYH�WHDFKHUV�VKRXOG�HQWHU�WKLV�SURJUDP�UHDG\�IRU�D� PDWKHPDWLFV�
FRXUVH�DW�WKH�OHYHO�RI�D�EHJLQQLQJ�FRXUVH�LQ�DQDO\WLF�JHRPHWU\�DQG�FDOFXOXV��UH��
TXLULQJ�D�PLQLPXP�RI�WKUHH�\HDUV�LQ�FROOHJH�SUHSDUDWRU\�PDWKHPDWLFV���,W�LV�
UHFRJQL]HG�WKDW�PDQ\�VWXGHQWV�ZLOO�KDYH�WR�FRUUHFW�KLJK�VFKRRO�GHILFLHQFLHV�LQ�
FROOHJH���+RZHYHU��VXFK�FRXUVHV�DV�WULJRQRPHWU\�DQG�FROOHJH�DOJHEUD�VKRXOG�QRW�
FRXQW�WRZDUG�WKH�IXOILOOPHQW�RI�PLQLPXP�UHTXLUHPHQWV�DW�WKH�FROOHJH�OHYHO���
7KHLU�FROOHJH�PDWKHPDWLFV�WUDLQLQJ�VKRXOG�WKHQ�LQFOXGH��

�$�� 7KUHH�FRXUVHV�LQ�HOHPHQWDU\�DQDO\VLV��LQFOXGLQJ�RU�SUH�VXSSRVLQJ�WKH�
IXQGDPHQWDOV�RI�DQDO\WLF�JHRPHWU\����6HH�FRXUVH�VHTXHQFH�����

7KLV�LQWURGXFWLRQ�WR�DQDO\VLV�VKRXOG�VWUHVV�EDVLF�FRQFHSWV��+RZHYHU��SURV��
SHFWLYH�WHDFKHUV�VKRXOG�EH�TXDOLILHG�WR�WDNH�PRUH�DGYDQFHG�PDWKHPDWLFV�FRXUVHV�
UHTXLULQJ�D�\HDU�RI�WKH�FDOFXOXV��DQG�KHQFH�FDOFXOXV�FRXUVHV�HVSHFLDOO\�GHVLJQHG�
IRU�WHDFKHUV�DUH�QRUPDOO\�QRW�GHVLUDEOH��

�%�� )RXU�RWKHU�FRXUVHV��D�FRXUVH�LQ�DEVWUDFW�DOJHEUD��D�FRXUVH�LQ�JHRPHWU\��
D�FRXUVH�LQ�SUREDELOLW\�IURP�D�VHW�WKHRUHWLF�SRLQW�RI�YLHZ��DQG�RQH�HOHF��
WLYH��2QH�RI�WKHVH�FRXUVHV�VKRXOG�FRQWDLQ�DQ�LQWURGXFWLRQ�WR�WKH�ODQJXDJH�
RI�ORJLF�DQG�VHWV���6HH�FRXUVHV�������

5(&200(1'$7,216� )25�/(9(/�,,,�

�7HDFKHUV�RI�KLJK�VFKRRO�PDWKHPDWLFV��

3URVSHFWLYH�WHDFKHUV�RI�PDWKHPDWLFV�EH\RQG�WKH�HOHPHQWV�RI�DOJHEUD�DQG�
JHRPHWU\�VKRXOG�FRPSOHWH�D�PDMRU�LQ�PDWKHPDWLFV�DQG�D�PLQRU�LQ�VRPH�ILHOG�


�6DPSOH�FRXUVHV��E\�QXPEHUV��DUH�WR�EH�IRXQG�LQ�WKH�$SSHQGL[��
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LQ�ZKLFK�D�VXEVWDQWLDO�DPRXQW�RI�PDWKHPDWLFV�LV�XVHG��7KLV�ODWWHU�VKRXOG�EH�
VHOHFWHG�IURP�DUHDV�LQ�WKH�SK\VLFDO�VFLHQFHV��ELRORJLFDO�VFLHQFHV��DQG�WKH�VRFLDO�
VWXGLHV��EXW�WKH�PLQRU�VKRXOG�LQ�HDFK�FDVH�EH�SXUVXHG�WR�WKH�H[WHQW�WKDW�WKH�
VWXGHQW�ZLOO�KDYH�HQFRXQWHUHG�VXEVWDQWLDO�DSSOLFDWLRQV�RI�PDWKHPDWLFV��

7KH�PDMRU�LQ�UQDWKHPDWLFV�VKRXOG�LQFOXGH��LQ�DGGLWLRQ�WR�WKH�ZRUN�OLVWHG�
XQGHU�/HYHO�,,�� DW�OHDVW�DQ�DGGLWLRQDO�FRXUVH�LQ�HDFK�RI�DOJHEUD��JHRPHWU\��DQG�
SUREDELOLW\�VWDWLVWLFV��DQG�RQH�PRUH�HOHFWLYH��

7KXV�� WKH�PLQLPXP�UHTXLUHPHQWV�IRU�KLJK�VFKRRO�PDWKHPDWLFV�WHDFKHUV�
VKRXOG�FRQVLVW�RI�WKH�IROORZLQJ�
�

�$�� 7KUHH�FRXUVHV�LQ�DQDO\VLV���6HH�FRXUVH�VHTXHQFH�����
�%�� 7ZR�FRXUVHV�LQ�DEVWUDFW�DOJHEUD���6HH�FRXUVH�VHTXHQFH�����
�&�� 7ZR� FRXUVHV�LQ� JHRPHWU\�EH\RQG�DQDO\WLF�JHRPHWU\���6HH� FRXUVH��

VHTXHQFH�����
�'�� 7ZR�FRXUVHV�LQ�SUREDELOLW\�DQG�VWDWLVWLFV���6HH�FRXUVH�VHTXHQFH�����
�(�� 7ZR� XSSHU�FODVV�HOHFWLYH�FRXUVHV��H�J���LQWURGXFWLRQ�WR�UHDO�YDULDEOHV��

QXPEHU�WKHRU\��WRSRORJ\��KLVWRU\�RI�PDWKHPDWLFV��RU�QXPHULFDO�DQDO\VLV�
�LQFOXGLQJ�XVH�RI�KLJK�VSHHG�FRPSXWLQJ�PDFKLQHV���

2QH�RI�WKHVH�FRXUVHV�VKRXOG�FRQWDLQ�DQ�LQWURGXFWLRQ�WR�WKH�ODQJXDJH�RI�ORJLF�
DQG�VHWV��ZKLFK�FDQ�EH�XVHG�LQ�D�YDULHW\�RI�FRXUVHV��

5(&200(1'$7,216� )25�/(9(/�,9�
�7HDFKHUV�RI�WKH�HOHPHQWV�RI�FDOFXOXV��OLQHDU�DOJHEUD��SUREDELOLW\��HWF���

2Q�WKLV�OHYHO�ZH�UHFRPPHQG�D�0DVWHU
V�GHJUHH�ZLWK�DW�OHDVW�WZR�WKLUGV�RI�WKH�
FRXUVHV�EHLQJ�LQ�PDWKHPDWLFV��DQG�IRU�ZKLFK�DQ�XQGHUJUDGXDWH�SURJUDP�DW�OHDVW�
DV�VWURQJ�DV�/HYHO�,,,� WUDLQLQJ�LV�D�SUHUHTXLVLWH��$�WHDFKHU�ZKR�KDV�FRPSOHWHG�
WKH�UHFRPPHQGDWLRQV�IRU�/HYHO� ,,,� VKRXOG�XVH�WKH�DGGLWLRQDO�PDWKHPDWLFV�
FRXUVHV�WR�DFTXLUH�JUHDWHU�PDWKHPDWLFDO�EUHDGWK��

6LQFH�WKHVH�WHDFKHUV�ZLOO�EH�FDOOHG�XSRQ�WR�WHDFK�FDOFXOXV��ZH�UHFRPPHQG�
WKDW�WKH�SURJUDP�LQFOXGH�WKH�HTXLYDOHQW�RI�DW�OHDVW�WZR�FRXUVHV�RI�WKHRUHWLFDO�
DQDO\VLV�LQ�WKH�VSLULW�RI�WKH�WKHRU\�RI�IXQFWLRQV�RI�UHDO�DQG�FRPSOH[�YDULDEOHV��

,W�LV�LPSRUWDQW�WKDW�XQLYHUVLWLHV�KDYH�JUDGXDWH�SURJUDPV�DYDLODEOH�ZKLFK�
FDQ�EH�HQWHUHG�ZLWK�/HYHO�,,,� SUHSDUDWLRQ��UHFRJQL]LQJ�WKDW�WKHVH�VWXGHQWV�VXE��
VWLWXWH�JUHDWHU�EUHDGWK�IRU�ODFN�RI�GHSWK�LQ�DQDO\VLV�DV�FRPSDUHG�ZLWK�DQ�RUGL��
QDU\�%�$��ZLWK�D�PDMRU�LQ�PDWKHPDWLFV��,Q�RWKHU�UHVSHFWV��JUDGXDWH�VFKRROV�
VKRXOG�KDYH�JUHDW�IUHHGRP�LQ�GHVLJQLQJ�WKH�0�$��SURJUDP�IRU�WHDFKHUV��

5(&200(1'$7,216� )25�/(9(/�9�
�&ROOHJH�PDWKHPDWLFV�WHDFKHUV��

:H�UHFRJQL]H�WKH�WUHPHQGRXV�SUREOHPV�FUHDWHG�E\�WKH�VKRUWDJH�RI�TXDOLILHG�
FROOHJH�PDWKHPDWLFV�WHDFKHUV��$� UHFRPPHQGDWLRQ�IRU�WKH�DOOHYLDWLRQ�RI�WKLV�
SUREOHP�LV�QRZ�UHFHLYLQJ�VHULRXV�DWWHQWLRQ��


�7KH�UHTXLUHPHQWV�IRU�/HYHO�,,�SUHSDUDWLRQ�KDYH�EHHQ�LQFOXGHG�LQ�WKLV�OLVW��
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6800$5<�2)�5(&200(1'$7,216�

0LQLPXP�

/HYHO� 'HVFULSWLRQ� 'HJUHH� +LJK�6FKRRO�3UHUHTXLVLWHV�1&XROPOEJHU�
&RXUVHV�

,� (OHPHQWDU\�6FKRRO� %�$�� 7ZR�<HDUV�RI�&ROOHJH� ��
3UHSDUDWRU\�0DWKHPDWLFV�

,,� (OHPHQWV�RI�$OJHEUD� %�$��� 3UHSDUDWLRQ�IRU�$QDO\WLF� ��
DQG�*HRPHWU\� 0DWKHPDWLFV�0LQRU� *HRPHWU\�DQG�&DOFXOXV�

,,,� +LJK�6FKRRO� %�$��� 3UHSDUDWLRQ�IRU�$QDO\WLF� ���
0DWKHPDWLFV�0DMRU� *HRPHWU\�DQG�&DOFXOXV�

,9� (OHPHQWV�RI�&DOFXOXV�� 0�$�� 3UHSDUDWLRQ�IRU�$QDO\WLF� ���
/LQHDU�$OJHEUD�� LQ�0DWKHPDWLFV� *HRPHWU\�DQG�&DOFXOXV� �DSSUR[���
3UREDELOLW\��HWF��

%5($.'2:1�%<�68%-(&76�

/HYHO� 1XPEHUV� $QDO\VLV� $OJHEUD� *HRPHWU\
�3UREDELOLW\�� (OHFWLYH�6WDWLVWLFV�

,� �� �� ��

,,� �� �� �� LW� ��

,,,� �� �� �� �W� �"�

,9,� �� �� �� �� ��


�,QFOXGLQJ�DQDO\WLF�JHRPHWU\��
W�$Q�LQWURGXFWLRQ�WR�WKH�ODQJXDJH�RI�ORJLF�DQG�VHWV�VKRXOG�DSSHDU�LQ�VRPH�RQH�FRXUVH��
M�7KH�QXPEHUV�LQ�WKLV�URZ�LQGLFDWH�WKH�DSSUR[LPDWH�QXPEHU�RI�FRXUVHV��
"�3UHIHUDEO\�IURP�WKH�DUHDV�VSHFLILHG��

&855,&8/80�678'<�&2856(6�

7KH�DERYH�UHFRPPHQGDWLRQV�KDYH�GHDOW�LQ�GHWDLO�ZLWK�WKH�VXEMHFW�PDWWHU�
WUDLQLQJ�RI�PDWKHPDWLFV�WHDFKHUV��7KHUH�DUH�PDQ\�RWKHU�IDFHWV�WR�WKH�HGXFDWLRQ�
RI�WKH�VFKRODUO\��YLJRURXV��DQG�HQWKXVLDVWLF�SHUVRQV�WR�ZKRP�ZH�ZLVK�WR�HQWUXVW�
WKH�HGXFDWLRQ�RI�RXU�\RXWK��2QH�RI�WKHVH�PHULWV�VSHFLDO�PHQWLRQ�E\�XV��(IIHF��
WLYH�PDWKHPDWLFV�WHDFKHUV�PXVW�EH�IDPLOLDU�ZLWK�VXFK�LWHPV�DV��

�$�� 7KH�REMHFWLYHV�DQG�FRQWHQW�RI�WKH�PDQ\�SURSRVDOV�IRU�FKDQJH�LQ�RXU�
FXUULFXOXP�DQG�WH[WV��

�%�� 7KH�WHFKQLTXHV��UHODWLYH�PHULWV��DQG�UROHV�RI�VXFK�WHDFKLQJ�SURFHGXUHV�
DV�WKH�LQGXFWLYH�DQG�GHGXFWLYH�DSSURDFKHV�WR�QHZ�LGHDV��

�&�� 7KH�OLWHUDWXUH�RI�PDWKHPDWLFV�DQG�LWV�WHDFKLQJ��
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�'�� 7KH� XQGHUO\LQJ�LGHDV�RI�HOHPHQWDU\�PDWKHPDWLFV�DQG�WKH�PDQQHU�LQ�
ZKLFK�WKH\�PD\�SURYLGH�D�UDWLRQDO�EDVLV�IRU�WHDFKLQJ��XQOHVV�WDNHQ�FDUH�
RI�E\�PDWKHPDWLFV�FRXUVHV�HVSHFLDOO\�GHVLJQHG�IRU�WHDFKHUV��

�(�� 7KH�FKLHI�DSSOLFDWLRQV�ZKLFK�KDYH�JLYHQ�ULVH�WR�YDULRXV�PDWKHPDWLFDO�
VXEMHFWV��7KHVH�DSSOLFDWLRQV�ZLOO�GHSHQG�XSRQ�WKH�OHYHO�RI�PDWKHPDWLFV�
WR�EH�WDXJKW�DQG�DUH�DQ�HVVHQWLDO�SDUW�RI�WKH�HTXLSPHQW�RI�DOO�PDWKH��
PDWLFV�WHDFKHUV��

6XFK�WRSLFV�DUH�SURSHUO\�WDXJKW�LQ�VR�FDOOHG��PHWKRGV��FRXUVHV��:H�ZRXOG�
OLNH�WR�VWUHVV�WKDW�DGHTXDWH�WHDFKLQJ�RI�WKHVH�FDQ�EH�GRQH�RQO\�E\�SHUVRQV�ZKR�
DUH�ZHOO�LQIRUPHG�ERWK�DV�WR�WKH�EDVLF�PDWKHPDWLFDO�FRQFHSWV�DQG�DV�WR�WKH�QD��
WXUH�RI�$PHULFDQ�SXEOLF�VFKRROV��DQG�DV�WR�WKH�FRQFHSWV��SUREOHPV��DQG�OLWHUDWXUH�
RI�PDWKHPDWLFV�HGXFDWLRQ��,Q�SDUWLFXODU��ZH�GR�QRW�IHHO�WKDW�WKLV�FDQ�EH�GRQH�
HIIHFWLYHO\�DW�HLWKHU�WKH�HOHPHQWDU\�RU�VHFRQGDU\�OHYHO�LQ�WKH�FRQWH[W�RI��JHQHUDO��
PHWKRGV�FRXUVHV��RU�E\�SHUVRQV�ZKR�KDYH�QRW�KDG�DW�OHDVW�WKH�WUDLQLQJ�RI�/HYHO�
,9��

75$,1,1*�2)�683(59,6256�

7KHUH�LV�D�JUHDW�QHHG�IRU�SURYLGLQJ�DGHTXDWHO\�WUDLQHG�VXSHUYLVRUV�RI�PDWKH��
PDWLFV��*UDGHV�.�����IRU�RXU�SXEOLF�VFKRROV��$W�SUHVHQW��DGPLQLVWUDWRUV�ILQG�QR�
UHDG\�VXSSO\�RI�VXFK�LQGLYLGXDOV�DQG��KHQFH��DUH�WKURXJK�QHFHVVLW\�PDNLQJ�
DSSRLQWPHQWV�ZKLFK�DUH�KLJKO\�TXHVWLRQDEOH��LI�QRW�LQGHIHQVLEOH��)RU�WKLV�UHDVRQ��
LW�LV�XUJHQW�WR�GHYHORS�D�SURJUDP�IRU�VXSHUYLVRUV�DQG�WR�VHHN�DGHTXDWH�VXSSRUW�
IRU�WKRVH�LQGLYLGXDOV�ZKR�KDYH�WKH�GHVLUHG�TXDOLWLHV�IRU�VXSHUYLVLRQ�DQG�WKH�
DELOLW\�WR�EHQHILW�IURP�DGYDQFHG� WUDLQLQJ��6XFK� WUDLQLQJ�ZRXOG�SUHSDUH�WKH�
�OHDGHUV�RI�WHDFKHUV��LQ�WKH�ORFDO�V\VWHP���$��WR�PDNH�VRXQG�MXGJPHQWV�FRQFHUQ��
LQJ�PDWKHPDWLFV�SURJUDPV�IRU�WKH�VFKRROV���%�� WR�XQGHUVWDQG�WKRURXJKO\�WKH�
UHFRPPHQGDWLRQV�PDGH�E\�QDWLRQDO�FRPPLWWHHV��DQG��&�� WR�HQDEOH�VFKRROV�EHW��
WHU�WR�DUWLFXODWH�VFKRRO�PDWKHPDWLFV�ZLWK�FROOHJH�PDWKHPDWLFV��

3UHUHTXVLWH�WR�WKLV�SURJUDP�VKRXOG�EH�D�UHJXODU�0DVWHU
V�GHJUHH�LQ�PDWKH��
PDWLFV�RU�D�0DVWHU
V�GHJUHH�JLYHQ�DV�D�UHVXOW�RI�SDUWLFLSDWLRQ�LQ�DQ�$FDGHPLF�
<HDU� ,QVWLWXWH��7KH�SURJUDP�VKRXOG�FRQVLVW�RI�DGGLWLRQDO�JUDGXDWH�FRXUVHV�LQ�
DEVWUDFW�DOJHEUD��DQDO\VLV��DQG� JHRPHWU\��ZLWK�FRXUVHV�VHOHFWHG�IURP�ORJLF��
VWDWLVWLFV��WKHRU\�RI�QXPEHUV��SKLORVRSK\�RI�HGXFDWLRQ��KLVWRU\�RI�HGXFDWLRQ��
KLVWRU\�RI�PDWKHPDWLFV��VHPLQDU�FRXUVHV�RQ�WKH�SURJUDP�RI�WKH�HOHPHQWDU\�
VFKRRO�DQG�VHFRQGDU\�VFKRRO�PDWKHPDWLFV��DQG�DGGLWLRQDO�HOHFWLYH�FRXUVHV�LQ�
DOJHEUD��DQDO\VLV��RU�JHRPHWU\�WR�SURYLGH�VRPH�GHJUHH�RI�FRQFHQWUDWLRQ��

7KH�FRPPLWWHH�IHHOV�WKDW�DFWLRQ�PXVW�EH�WDNHQ�WR�ILOO�WKH�QHHG�IRU�VXSHUYLVRU\�
SHUVRQQHO��DQG�ZH�UHFRPPHQG�VXFK�DFWLRQ�WR�WKH�DSSURSULDWH�DXWKRULWLHV��

$33(1',;��&2856(�'(6&5,37,216�

:H�OLVW�EHORZ�VDPSOH�FRXUVHV�WKDW�PLJKW�EH�XVHG�WR�IXOILOO�WKH�PLQLPXP�
UHTXLUHPHQWV�IRU�/HYHOV�,�WKURXJK�,,,�� DQG�WKH�XQGHUJUDGXDWH�UHTXLUHPHQWV�RI�
/HYHOV�,9�DQG�9��7KHVH�EULHI�GHVFULSWLRQV�DUH�LQFOXGHG�WR�FODULI\�WKH�PHDQLQJ�
RI�FRXUVH�WLWOHV�EXW�DUH�QRW�LQWHQGHG�DV�V\OODEL�IRU�DFWXDO�FRXUVHV��,W�PXVW�EH�
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UHFRJQL]HG�WKDW�WKHUH�DUH�RWKHU�HTXDOO\�JRRG�ZD\V�RI�FRPELQLQJ�YDULRXV�UHFRP��
PHQGHG�WRSLFV��DQG�FROOHJHV�VKRXOG�EH�HQFRXUDJHG�WR�ZRUN�RXW�GHWDLOHG�FXUULFXOD�
WR�VXLW�WKHLU�RZQ,�WDVWHV�DQG�ORFDO�FRQGLWLRQV��+RZHYHU��WKH�FRPPLWWHH�KRSHV�
WKDW�WKHVH�YHU\�EULHI�GHVFULSWLRQV�ZLOO�KHOS�LQ�LQGLFDWLQJ�WKH�W\SHV�RI�FRXUVHV�
GHVLUDEOH�DQG�WKH�OHYHO�RI�DGYDQFHPHQW��

/HYHO�,�
���$OJHEUDLF�VWUXFWXUH�RI�WKH�QXPEHU�V\VWHP����FRXUVH�VHTXHQFH���7KLV�LV�D�VWXG\�RI�WKH�QXPEHUV�

XVHG�LQ�HOHPHQWDU\�VFKRRO�ZKROH�QXPEHUV��FRPPRQ�IUDFWLRQV��GHFLPDO�IUDFWLRQV��LUUDWLRQDO�QXP��
EHUV��

(PSKDVLV�VKRXOG�EH�RQ�WKH�EDVLF�FRQFHSWV�DQG�WHFKQLTXHV��SURSHUWLHV�RI�DGGLWLRQ��PXOWLSOLFD��
WLRQ��LQYHUVHV��V\VWHPV�RI�QXPHUDWLRQ��DQG�WKH�QXPEHU�OLQH��7KH�WHFKQLTXHV�IRU�FRPSXWDWLRQ�ZLWK�
QXPEHUV�VKRXOG�EH�GHULYHG�IURP�WKH�SURSHUWLHV�DQG�VWUXFWXUH�RI�WKH�QXPEHU�V\VWHP��DQG�VRPH�
DWWHQWLRQ�VKRXOG�EH�SDLG�WR�DSSUR[LPDWLRQ��6RPH�HOHPHQWDU\�QXPEHU�WKHRU\��LQFOXGLQJ�SULPH�
QXPEHUV��SURSHUWLHV�RI�HYHQ�DQG�RGG�QXPEHUV��DQG�VRPH�DULWKPHWLF�ZLWK�FRQJUXHQFHV�VKRXOG�EH�
LQFOXGHG��

���$OJHEUD��%DVLF�LGHDV�DQG�VWUXFWXUH�RI�DOJHEUD��LQFOXGLQJ�HTXDWLRQV��LQHTXDOLWLHV��SRVLWLYH�DQG�
QHJDWLYH�QXPEHUV��DEVROXWH�YDOXH��JUDSKLQJ�RI�WUXWK�VHWV�RI�HTXDWLRQV�DQG�LQHTXDOLWLHV��H[DPSOHV�
RI�RWKHU�DOJHEUDLF�V\VWHPV�GHILQLWHO\�LQFOXGLQJ�ILQLWH�RQHV�WR�HPSKDVL]H�WKH�VWUXFWXUH�RI�DOJHEUD�
DV�ZHOO�DV�VLPSOH�FRQFHSWV�DQG�ODQJXDJH�RI�VHWV��

���,QWXLWLYH�IRXQGDWLRQV�RI�JHRPHWU\��$�VWXG\�RI�VSDFH��SODQH��DQG�OLQH�DV�VHWV�RI�SRLQWV��FRQ��
VLGHULQJ�VHSDUDWLRQ�SURSHUWLHV�DQG�VLPSOH�FORVHG�FXUYHV��WKH�WULDQJOH��UHFWDQJOH��FLUFOH��VSKHUH��DQG�
WKH�RWKHU�ILJXUHV�LQ�WKH�SODQH�DQG�VSDFH�FRQVLGHUHG�DV�VHWV�RI�SRLQWV�ZLWK�WKHLU�SURSHUWLHV�GHYHORSHG�
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