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7KLV�UHVHDUFK�UHSRUW�GHWDLOV�WKH�LQYHVWLJDWLRQ�RI�WKH�FXUUHQW�OHDUQLQJ�RXWFRPHV�DQG�WRSLFV�EHLQJ
HPSKDVL]HG�LQ�LQWURGXFWRU\�DHURVSDFH�HQJLQHHULQJ�FRXUVHV��7KLV�UHVHDUFK�ZDV�SHUIRUPHG�DV�D
PHDQV�RI�LQIRUPLQJ 7DVN�����6XUYH\�RI�/HDUQLQJ�2EMHFWLYHV� DV�ZHOO�DV�LQIRUPLQJ�WKH
SURGXFWLRQ�RI�TXHVWLRQV�WR�EH�DVNHG�LQ�D�IRFXV�JURXS�RI�DHURVSDFH�HQJLQHHULQJ�IDFXOW\�FRQFHUQLQJ
WKHLU�LGHDV�RI�EHVW�SUDFWLFHV�DQG�RXWFRPHV�LQ�LQWURGXFWRU\�DHURVSDFH�HQJLQHHULQJ�FRXUVHV�

7R�GHWHUPLQH�WKH�PRVW�FRPPRQ�DQG�UHOHYDQW�OHDUQLQJ�REMHFWLYHV�DQG�WRSLFV�LQ�LQWURGXFWRU\
DHURVSDFH�HQJLQHHULQJ�FRXUVHV��,�FRPSOHWHG�WKUHH�WDVNV�

Ɣ 'HWHUPLQH�WKH�IUHTXHQF\�DQG�XVH�RI�%ORRP¶V�WD[RQRP\�ZLWKLQ�LQWURGXFWRU\�DHURVSDFH
HQJLQHHULQJ�FRXUVH�V\OODEL�WKURXJK�FRQFHSWXDO�FRQWHQW�DQDO\VLV�

Ɣ 'HWHUPLQH�WKH�VNLOOV�HPSKDVL]HG�PRVW�IUHTXHQWO\�LQ�OHDUQLQJ�RXWFRPHV�IURP�LQWURGXFWRU\
DHURVSDFH�HQJLQHHULQJ�FRXUVH�V\OODEL�

Ɣ 'HWHUPLQH�WKH�PRVW�FRPPRQ�WRSLFV�FRYHUHG�LQ�LQWURGXFWRU\�DHURVSDFH�HQJLQHHULQJ
FRXUVHV�

,�IRXQG�WKDW�WKH�PRVW�FRPPRQ�WLHU�RI�%ORRP¶V�ODQJXDJH�XVHG�LQ�WKH�V\OODEL�ZDV�IURP�WLHU����ZLWK
ZRUGV�OLNH�XQGHUVWDQG��GHVFULEH��DQG�OHDUQ�PDNLQJ�XS�����RI�WKH�PRVW�IUHTXHQW�%ORRP¶V�ZRUGV�
7KH�PRVW�FRPPRQ�VNLOO�HPSKDVL]HG�LQ�DHUR�FRXUVH�V\OODEL�ZDV�XQGHUVWDQGLQJ�DHUR�SULQFLSOHV�
ZLWK�����RI�ZRUGV�DQG�SKUDVHV�FRGHG�PDSSHG�WR�WKLV�VNLOO�

7KH�H[HPSODU\�OHDUQLQJ�RXWFRPHV�ZHUH�LGHQWLILHG�DV�WKH�IROORZLQJ��ZLWK�WKHLU�VFKRRO�DQG�QDWLRQDO
UDQN��&ROOHJH)DFWXDO��SURYLGHG�

*HRUJLD�7HFK�����
Ɣ *HQHUDWLQJ�DQ�HQJLQHHULQJ�PRGHO�DQG�WUDQVODWLQJ�LW�LQWR�D�PDWKHPDWLFDO�HTXDWLRQௗ
Ɣ $SSO\LQJ�DQ�HQJLQHHULQJ�PRGHO�WR�GHVFULEH�RU�SUHGLFW�DQ�DVSHFW�RI�DWPRVSKHULF�IOLJKWௗ
Ɣ &RQFHLYH��'HVLJQ��%XLOG��7HVW��(YDOXDWH��DQG�$QDO\]H��&'%7($��DQ�$HURVSDFH

'HYLFH��'RFXPHQW�UHVXOWV�ௗ

3XUGXH�8QLYHUVLW\������
Ɣ *LYH�RUDO�SUHVHQWDWLRQV�DQG�ZULWH�WHFKQLFDO�UHSRUWV�UHTXLUHG�RI�GHVLJQ�HQJLQHHUV�
Ɣ 8QGHUVWDQG�DQG�LPSOHPHQW�WKH�GHVLJQ�SURFHVV�IRU�DHURVSDFH�V\VWHPV

8&�6DQ�'LHJR������
Ɣ 7R�LQWURGXFH�WKH�VWXGHQW�WR�WKH�ILHOG�RI�DHURQDXWLFDO�DQG�DVWURQDXWLFDO�HQJLQHHULQJ

LQFOXGLQJ�YHKLFOH�W\SHV�DQG�GHILQLWLRQV��KLVWRULFDO�SHUVSHFWLYH��RYHUYLHZ�RI�PRGHUQ

�



GHVLJQ�DQG�DQDO\VLV�SUDFWLFHV��DQG�UHYLHZ�RI�FXUUHQW�DHURVSDFH�UHODWHG�UHVHDUFK�DQG
GHYHORSPHQW�

Ɣ 7R�LQWURGXFH�WKH�VWXGHQW�WR�WKH�YDULRXV�GLVFLSOLQHV�WKDW�PDNH�WKH�DHURVSDFH
HQJLQHHULQJ�GHJUHH�XQLTXH��LQFOXGLQJ�DHURG\QDPLFV��SURSXOVLRQ��VWDELOLW\��VWUXFWXUHV�
DQG�PDWHULDOV��DQG�DVVRFLDWH�HQJLQHHULQJ�DQDO\VLV�

8QLYHUVLW\�DW�%XIIDOR������

Ɣ 0DNH�SURIHVVLRQDO�GHFLVLRQV�FRQVLGHULQJ�HWKLFV�DQG�IDFWRUV�VXFK�DV�VRFLHWDO�
HQYLURQPHQWDO��DQG�HFRQRPLF��LQ�DGGLWLRQ�WR�WHFKQLFDO�DVSHFWV�

Ɣ 8QGHUVWDQG�DW�DQ�LQWURGXFWRU\�OHYHO�WKH�SK\VLFDO�PHFKDQLVPV�XQGHUO\LQJ�WKH�VWDQGDUG
DWPRVSKHUH��DHURG\QDPLFV��DLUFUDIW�SHUIRUPDQFH��VWDELOLW\�DQG�FRQWURO��DQG�VSDFH
IOLJKW�

7KH�IROORZLQJ�OLVW�RI�WRSLFV�FRYHUHG�LQ�LQWURGXFWRU\�DHURVSDFH�HQJLQHHULQJ�FRXUVHV�ZDV�FRPSLOHG
EDVHG�RQ�WZR�FULWHULD��7KH�OLVW�FRQWDLQV�WKH���PRVW�FRPPRQ�VHWV�RI�WRSLFV�FRYHUHG��DV�ZHOO�DV
VRPH�RI�WKH�PRUH�XQLTXH�WRSLFV�FRYHUHG�LQ�WKH�FRXUVHV�LQYHVWLJDWHG��7KH�FULWHULD�DUH�DV�IROORZV�

�� &RQWDLQV�PRVW�IUHTXHQWO\�XVHG�SKUDVHV�ZRUGV��$PRXQW�RI�UHIHUHQFHV�QRWHG�
�� &RQWDLQV�XQLTXH�DVSHFWV�QRW�VHHQ�LQ�WKH�PDMRULW\�RI�RWKHU�WRSLF�VHWV��6FKRRO�LV�QRWHG�RQ

WKHVH�

� 3HUIRUPDQFH��7KH�'HVLJQ�0LVVLRQ��5DQJH��(QGXUDQFH��&OLPE��'HVFHQW��/LIW��7DNHRII�
/DQGLQJ������5HIHUHQFHV�

� 3URSXOVLRQ��3URGXFLQJ�7KUXVW��7\SHV�RI�HQJLQHV��3URSXOVLRQ�'HVLJQ�&RQVLGHUDWLRQV�����
5HIHUHQFHV�

� $HURG\QDPLFV��2QH�GLPHQVLRQDO�)ORZ��7ZR�GLPHQVLRQDO�)ORZ��9LVFRVLW\�DQG�'UDJ�
$LUIRLOV��)LQLWH�:LQJ��:LQJV�DQG�+LJK�/LIW�6\VWHPV��'UDJ�3UHGLFWLRQ������5HIHUHQFHV��

� $LUFUDIW�6WDELOLW\��&HQWHU�RI�*UDYLW\��6WDWLF�/RQJLWXGLQDO�6WDELOLW\��2WKHU�0HDVXUHV�RI
6WDELOLW\��6WDWLF�/DWHUDO�6WDELOLW\��'HVLJQ�&RQVLGHUDWLRQV�����5HIHUHQFH�

� 6SDFHFUDIW��(OHPHQWV�RI�VSDFH�PLVVLRQ�GHVLJQ��/DXQFK�UHTXLUHPHQWV�DQG�URFNHW
SHUIRUPDQFH��,QWURGXFWLRQ�WR�DVWURG\QDPLFV��2YHUYLHZ�RI�VSDFHFUDIW�VXEV\VWHPV�
,QWURGXFWLRQ�WR�VSDFHFUDIW�V\VWHPV�HQJLQHHULQJ�����5HIHUHQFHV�

�



� 6WUXFWXUHV��6WUXFWXUDO�'HVLJQ�3URFHVV��'HVLJQ�&ULWHULD��6WUXFWXUDO�'HVLJQ�/D\RXW��$LUFUDIW
6WUXFWXUH�7\SHV��0DWHULDOV�����5HIHUHQFH�

� 5RFNHWV�DQG�6SDFHFUDIW��5RFNHW�7UDMHFWRULHV��7KH�5RFNHW�(TXDWLRQ��6WDJLQJ��*HRFHQWULF
2UELWV��+HOLRFHQWULF�2UELWV��2UELWDO�3DUDPHWHUV�DQG�0DQHXYHUV��6SDFHFUDIW�5RFNHW�6L]LQJ�
���UHIHUHQFH�

� )RUPDWLRQ�RI�HQJLQHHULQJ�PRGHOV�ZLWKRXW�DVVXPLQJ�FDOFXOXV�EH\RQG�VLPSOH�LQWHJUDWLRQ��
GHULYDWLRQ��([DPSOHV�LQFOXGH�ZLQG�WULDQJOHV��YHFWRU�DGGLWLRQ���IRUFH�ERG\�GLDJUDPV�WR
LGHQWLI\�UHTXLUHG�IRUFHV�RI�IOLJKW�DQG�RU�DFFHOHUDWLRQV�GXULQJ�IOLJKW��EDVLF�RUELWDO
PHFKDQLFV����5HIHUHQFH��*HRUJLD�7HFK���

� 7DFNOLQJ�ODUJH��RSHQ�HQGHG�SUREOHPV�ZLWK�QR�RQH�FRUUHFW�DQVZHU��PHQWRUHG�WR�H[DPLQH
KRZ�WR�EUHDN�GRZQ�SUREOHPV�����5HIHUHQFH��*HRUJLD�7HFK�

�



5(6($5&+�0(7+2'6

7DVN����'HWHUPLQH�WKH�IUHTXHQF\�DQG�XVH�RI�%ORRP¶V�WD[RQRP\�ZLWKLQ�LQWURGXFWRU\
DHURVSDFH�HQJLQHHULQJ�FRXUVH�V\OODEL�
7R�IXOILOO�WKLV�WDVN��,�ILUVW�SHUIRUPHG�DQ�19LYR�ZRUG�IUHTXHQF\�TXHU\�DFURVV����FRXUVH�V\OODEL��,
WKHQ�WDOOLHG�KRZ�PDQ\�RI�WKHVH�ZRUGV�PDWFKHG�WKRVH�LQ�WKH�WLHUV�RI�%ORRP¶V�WD[RQRP\��%ORRP¶V
7D[RQRP\�LV�D�IUDPHZRUN�IRU�FDWHJRUL]LQJ�HGXFDWLRQDO�JRDOV��,W�FRQVLVWV�RI�VL[�PDMRU�FDWHJRULHV�
7KHVH�VL[�FDWHJRULHV��DV�ZHOO�DV�WKHLU�DVVRFLDWHG�ODQJXDJH�DUH�EHVW�LOOXVWUDWHG�LQ�$SSHQGL[�$��7KLV
ILJXUH�LV�IURP�D�VHFRQGDU\�VRXUFH�IURP�&DPSXV�/DEV�XVHG�VSHFLILFDOO\�IRU�ZULWLQJ�OHDUQLQJ
RXWFRPHV��8VLQJ�WKHVH�ZRUGV�DV�LQGLFDWLRQ�RI�HGXFDWLRQDO�JRDOV�VHW�E\�LQVWUXFWRUV��,�FRPSDUHG�WKH
����PRVW�IUHTXHQW�ZRUGV�DFURVV�DOO�V\OODEL��$SSHQGL[�%���ZLWK�%ORRP¶V�ODQJXDJH�WR�GHWHUPLQH
ZKDW�WLHU�RI�ODQJXDJH�LV�PRVW�FRPPRQO\�XVHG�LQ�DHUR�FRXUVH�V\OODEL��,Q�WKH�FRQWH[W�RI�WKH�ZRUGV
XVHG�LQ�WKH�OHDUQLQJ�RXWFRPHV��RQO\�IRXU�RI�WKH�VL[�WLHUV�ZHUH�IRXQG�WR�EH�UHOHYDQW�

7DVN����'HWHUPLQH�WKH�VNLOOV�HPSKDVL]HG�PRVW�IUHTXHQWO\�LQ�OHDUQLQJ�RXWFRPHV�IURP
LQWURGXFWRU\�DHURVSDFH�HQJLQHHULQJ�FRXUVH�V\OODEL�
7R�GHWHUPLQH�WKH�VNLOOV�EHLQJ�HPSKDVL]HG�LQ�WKH�OHDUQLQJ�RXWFRPHV��,�ILUVW�FUHDWHG�D�GRFXPHQW
FRQWDLQLQJ�WKH�OHDUQLQJ�RXWFRPHV�RI�HYHU\�FRXUVH�V\OODEL�ZKLFK�KDG�WKHP��,�SHUIRUPHG�TXDOLWDWLYH
DQDO\VLV�E\�FRGLQJ�WKH�OHDUQLQJ�RXWFRPHV�XVLQJ�19LYR�VRIWZDUH��$�FRGH�LQ�TXDOLWDWLYH�LQTXLU\�LV
PRVW�RIWHQ�D�ZRUG�RU�VKRUW�SKUDVH�WKDW�V\PEROLFDOO\�DVVLJQV�D�VXPPDWLYH��VDOLHQW�
HVVHQFH�FDSWXULQJ��DQG�RU�HYRFDWLYH�DWWULEXWH�IRU�D�SRUWLRQ�RI�ODQJXDJH�EDVHG�RU�YLVXDO�GDWD«
4XDOLWDWLYH�FRGLQJ�DOORZV�\RX�WR�LQWHUSUHW��RUJDQL]H� DQG�VWUXFWXUH�\RXU�REVHUYDWLRQV�DQG
LQWHUSUHWDWLRQV�LQWR�PHDQLQJIXO�WKHRULHV �6DOGDQD� �������,�FRGHG�HYHU\�OHDUQLQJ�RXWFRPH�IRU
HYHU\�VFKRRO��DVVLJQLQJ�HDFK�OHDUQLQJ�RXWFRPH�WR�D�VNLOO��,�DVVLJQHG�WKH�VSHFLILF�ZRUGV�XVHG�LQ�WKH
OHDUQLQJ�RXWFRPHV��WR�WKH�VNLOO�PRVW�UHOHYDQW�WR�WKH�RXWFRPH�ERWK�LQ�WKH�FRQWH[W�RI�DHURVSDFH
HQJLQHHULQJ��DQG�LQ�%ORRP¶V�WD[RQRP\��,�FUHDWHG�D�PDS�IRU�HDFK�QRGH��VNLOO��FRQWDLQLQJ�ZKDW
ZRUGV�DQG�SKUDVHV�ZHUH�FODVVLILHG�LQWR�HDFK�VNLOO��$SSHQGL[�&���$IWHU�WKUHH�URXQGV�RI�FRGLQJ��,
ZDV�DEOH�WR�FODVVLI\�HDFK�OHDUQLQJ�RXWFRPH�LQWR�RQH�RI�VL[�QRGHV�VNLOOV�

7DVN����'HWHUPLQH�WKH�PRVW�FRPPRQ�WRSLFV�FRYHUHG�LQ�LQWURGXFWRU\�DHURVSDFH�HQJLQHHULQJ
FRXUVHV�
7R�GHWHUPLQH�WKH�PRVW�FRPPRQ�WRSLFV�FRYHUHG�LQ�LQWURGXFWRU\�DHURVSDFH�HQJLQHHULQJ�FRXUVHV��,
FUHDWHG�D�GRFXPHQW�ZKLFK�FRQWDLQHG�DOO�RI�WKH�WRSLFV�FRYHUHG�LQ�WKH�V\OODEL��,�WKHQ�XVHG�19LYR�WR
SHUIRUP�D�ZRUG�IUHTXHQF\�TXHU\�WR�KHOS�GHWHUPLQH�ZKDW�ZRUGV�WRSLFV�DUH�PRVW�SUHVHQW�LQ�WKH
WRSLF�OLVWV��,I�D�ZRUG�GLG�QRW�GLUHFWO\�UHSUHVHQW�D�WRSLF��,�FRPSLOHG�ZRUGV�DQG�WRSLFV�WRJHWKHU
EDVHG�RQ�WKHLU�UHODWLRQ�WR�DHURVSDFH�GLVFLSOLQHV��)RU�H[DPSOH��WDNHRII��WKUXVW��DQG�OLIW�DUH�RIWHQ
WDXJKW�WRJHWKHU��VR�,�JURXSHG�WKHP�LQ�WKH�VDPH�WRSLF��,�WKHQ�QRWHG�KRZ�PDQ\�VFKRROV�FRQWDLQHG
WKHVH�WRSLFV�EDVHG�RQ�WKH�DPRXQW�RI�WLPHV�WKH�ZRUG�RU�ZRUGV�ZHUH�UHIHUHQFHG�

�



5(68/76

7DVN����'HWHUPLQH�WKH�IUHTXHQF\�DQG�XVH�RI�%ORRP¶V�WD[RQRP\�ZLWKLQ�LQWURGXFWRU\
DHURVSDFH�HQJLQHHULQJ�FRXUVH�V\OODEL�

$IWHU�WDOO\LQJ�WKH�SHUFHQWDJHV�RI�ZRUGV�XVHG�LQ�UHODWLRQ�WR�%ORRP¶V�WD[RQRP\��,�REWDLQHG�WKH
IROORZLQJ�UHVXOWV�

Ɣ ������RI�WKH�����PRVW�IUHTXHQW�ZRUGV�XVHG�LQ�WKH�V\OODEL�ZHUH�UHODWHG�WR�WKH�8QGHUVWDQG
WLHU�RI�%ORRP¶V�WD[RQRP\�

Ɣ ������RI�WKH�����PRVW�IUHTXHQW�ZRUGV�XVHG�LQ�WKH�V\OODEL�ZHUH�UHODWHG�WR�WKH�&UHDWH�WLHU�

)LJXUH����:RUG�IUHTXHQF\�SHUFHQWDJH�RI�%ORRP¶V�/DQJXDJH�LQ�&RXUVH�6\OODEL

�



7DVN����'HWHUPLQH�WKH�VNLOOV�HPSKDVL]HG�PRVW�IUHTXHQWO\�LQ�OHDUQLQJ�RXWFRPHV�IURP
LQWURGXFWRU\�DHURVSDFH�HQJLQHHULQJ�FRXUVH�V\OODEL�

8VLQJ�WKH�VNLOO�PDS�,�FUHDWHG��,�ZDV�DEOH�WR�FODVVLI\�HDFK�V\OODEL¶V�OHDUQLQJ�RXWFRPHV�DV
HPSKDVL]LQJ�RQH�RI�VL[�VNLOOV��)RXU�RI�WKHVH�VNLOOV�ZHUH�WKH�RULJLQDO�%ORRP¶V�WD[RQRP\�WLHUV��DQG
WKH�RWKHU�WZR�ZHUH�GHFLGHG�EDVHG�RQ�WKH�PRVW�FRPPRQ�SKUDVLQJ�DQG�VNLOOV�PHQWLRQHG�LQ�WKH
OHDUQLQJ�RXWFRPHV�

0\�SULQFLSOH�ILQGLQJV�ZHUH�
Ɣ ������RI�OHDUQLQJ�RXWFRPHV�FRGHG�SURPRWH�VWXGHQW�XQGHUVWDQGLQJ�RI�DHURVSDFH

HQJLQHHULQJ�WRSLFV�
Ɣ ������RI�OHDUQLQJ�RXWFRPHV�FRGHG�SURPRWH�VWXGHQW�DSSOLFDWLRQ�RI�DHURVSDFH�HQJLQHHULQJ

IRUPXODV��FRQFHSWV��DQG�FDOFXODWLRQV�WR�YDULRXV�VFHQDULRV�
Ɣ ������RI�OHDUQLQJ�RXWFRPHV�FRGHG�SURPRWH�GHYHORSPHQW�RI�SURIHVVLRQDO�FRPSHWHQF\�
Ɣ 7KHUH�LV�QR�FRUUHODWLRQ�EHWZHHQ�UDQN�DQG�VNLOOV�HPSKDVL]HG��DQG�WKH�RQO\�WZR�VFKRROV�WR

SURPRWH�DOO�VL[�VNLOOV�ZHUH�3XUGXH�8QLYHUVLW\��DQG�*HRUJLD�,QVWLWXWH�RI�7HFKQRORJ\�

)LJXUH����6NLOOV�PRVW�(PSKDVL]HG�LQ�&RXUVH�6\OODEL�/HDUQLQJ�2XWFRPHV

�



7DVN����'HWHUPLQH�WKH�PRVW�FRPPRQ�WRSLFV�FRYHUHG�LQ�LQWURGXFWRU\�DHURVSDFH�HQJLQHHULQJ
FRXUVHV�

$IWHU�DQ�DQDO\VLV�RI�WKH�ZRUG�IUHTXHQF\�TXHU\��,�ZDV�DEOH�WR�GHWHUPLQH�WKH�PRVW�FRPPRQ�WRSLFV
FRYHUHG�LQ�WKH�V\OODEL��7KH�PRVW�FRPPRQ�WRSLFV�FRYHUHG�ZHUH�GUDJ��IOLJKW��VWDELOLW\��GHVLJQ��DQG
SHUIRUPDQFH�

)LJXUH����:RUG�&ORXG�RI�7RSLFV�&RYHUHG�LQ�,QWURGXFWRU\�$HURVSDFH�(QJLQHHULQJ�&RXUVHV

�



&21&/86,216

$IWHU�WKH�FRPSOHWLRQ�RI�ERWK�TXDOLWDWLYH�DQG�TXDQWLWDWLYH�DQDO\VLV�DFURVV�YDULRXV�FRXUVH�V\OODEL��,
LGHQWLILHG�VSHFLILF�OHDUQLQJ�RXWFRPHV�DV�WKH�PRVW�UHOHYDQW��DQG�ZDV�DEOH�WR�FUHDWH�D�OLVW�RI
UHOHYDQW�WRSLFV��7KHVH�ZHUH�GHFLGHG�FRQVLGHULQJ�WKH�VNLOOV�WKH\�SURPRWH��DQG�WKH�ODQJXDJH�WKH\
XVH��7KH\�DUH�DFFRPSDQLHG�E\�WKHLU�UHVSHFWLYH�VFKRRO�DQG�DHURVSDFH�SURJUDP�UDQN�

*HRUJLD�7HFK�����
Ɣ *HQHUDWLQJ�DQ�HQJLQHHULQJ�PRGHO�DQG�WUDQVODWLQJ�LW�LQWR�D�PDWKHPDWLFDO�HTXDWLRQௗ
Ɣ $SSO\LQJ�DQ�HQJLQHHULQJ�PRGHO�WR�GHVFULEH�RU�SUHGLFW�DQ�DVSHFW�RI�DWPRVSKHULF�IOLJKWௗ
Ɣ &RQFHLYH��'HVLJQ��%XLOG��7HVW��(YDOXDWH��DQG�$QDO\]H��&'%7($��DQ�$HURVSDFH

'HYLFH��'RFXPHQW�UHVXOWV�ௗ

3XUGXH�8QLYHUVLW\������
Ɣ *LYH�RUDO�SUHVHQWDWLRQV�DQG�ZULWH�WHFKQLFDO�UHSRUWV�UHTXLUHG�RI�GHVLJQ�HQJLQHHUV�
Ɣ 8QGHUVWDQG�DQG�LPSOHPHQW�WKH�GHVLJQ�SURFHVV�IRU�DHURVSDFH�V\VWHPV

8&�6DQ�'LHJR������
Ɣ 7R�LQWURGXFH�WKH�VWXGHQW�WR�WKH�ILHOG�RI�DHURQDXWLFDO�DQG�DVWURQDXWLFDO�HQJLQHHULQJ

LQFOXGLQJ�YHKLFOH�W\SHV�DQG�GHILQLWLRQV��KLVWRULFDO�SHUVSHFWLYH��RYHUYLHZ�RI�PRGHUQ
GHVLJQ�DQG�DQDO\VLV�SUDFWLFHV��DQG�UHYLHZ�RI�FXUUHQW�DHURVSDFH�UHODWHG�UHVHDUFK�DQG
GHYHORSPHQW�

Ɣ 7R�LQWURGXFH�WKH�VWXGHQW�WR�WKH�YDULRXV�GLVFLSOLQHV�WKDW�PDNH�WKH�DHURVSDFH
HQJLQHHULQJ�GHJUHH�XQLTXH��LQFOXGLQJ�DHURG\QDPLFV��SURSXOVLRQ��VWDELOLW\��VWUXFWXUHV�
DQG�PDWHULDOV��DQG�DVVRFLDWH�HQJLQHHULQJ�DQDO\VLV�

8QLYHUVLW\�DW�%XIIDOR������

Ɣ 0DNH�SURIHVVLRQDO�GHFLVLRQV�FRQVLGHULQJ�HWKLFV�DQG�IDFWRUV�VXFK�DV�VRFLHWDO�
HQYLURQPHQWDO��DQG�HFRQRPLF��LQ�DGGLWLRQ�WR�WHFKQLFDO�DVSHFWV�

Ɣ 8QGHUVWDQG�DW�DQ�LQWURGXFWRU\�OHYHO�WKH�SK\VLFDO�PHFKDQLVPV�XQGHUO\LQJ�WKH�VWDQGDUG
DWPRVSKHUH��DHURG\QDPLFV��DLUFUDIW�SHUIRUPDQFH��VWDELOLW\�DQG�FRQWURO��DQG�VSDFH
IOLJKWௗ

�



7KLV�OLVW�RI�WRSLFV�ZDV�FUHDWHG�E\�JURXSLQJ�WRJHWKHU�FRPPRQ�WRSLFV��UHODWHG�WRSLFV��DQG�E\
PDQLSXODWLQJ�SUH�ZULWWHQ�WRSLF�VWDWHPHQWV�WKDW�ZHUH�IUHTXHQW�DPRQJ�WKH�V\OODEL��7KH�OLVW�ZDV
FRPSLOHG�EDVHG�RQ�WZR�FULWHULD�

�� &RQWDLQV�PRVW�IUHTXHQWO\�XVHG�SKUDVHV�ZRUGV��$PRXQW�RI�UHIHUHQFHV�QRWHG�
�� &RQWDLQV�XQLTXH�DVSHFWV�QRW�VHHQ�LQ�WKH�PDMRULW\�RI�RWKHU�WRSLF�VHWV��6FKRRO�LV�QRWHG�RQ

WKHVH�

� 3HUIRUPDQFH��7KH�'HVLJQ�0LVVLRQ��5DQJH��(QGXUDQFH��&OLPE��'HVFHQW��/LIW��7DNHRII�
/DQGLQJ������5HIHUHQFHV�

� 3URSXOVLRQ��3URGXFLQJ�7KUXVW��7\SHV�RI�HQJLQHV��3URSXOVLRQ�'HVLJQ�&RQVLGHUDWLRQV�����
5HIHUHQFHV�

� $HURG\QDPLFV��2QH�GLPHQVLRQDO�)ORZ��7ZR�GLPHQVLRQDO�)ORZ��9LVFRVLW\�DQG�'UDJ�
$LUIRLOV��)LQLWH�:LQJ��:LQJV�DQG�+LJK�/LIW�6\VWHPV��'UDJ�3UHGLFWLRQ������5HIHUHQFHV��

� $LUFUDIW�6WDELOLW\��&HQWHU�RI�*UDYLW\��6WDWLF�/RQJLWXGLQDO�6WDELOLW\��2WKHU�0HDVXUHV�RI
6WDELOLW\��6WDWLF�/DWHUDO�6WDELOLW\��'HVLJQ�&RQVLGHUDWLRQV�����5HIHUHQFH�

� 6SDFHFUDIW��(OHPHQWV�RI�VSDFH�PLVVLRQ�GHVLJQ��/DXQFK�UHTXLUHPHQWV�DQG�URFNHW
SHUIRUPDQFH��,QWURGXFWLRQ�WR�DVWURG\QDPLFV��2YHUYLHZ�RI�VSDFHFUDIW�VXEV\VWHPV�
,QWURGXFWLRQ�WR�VSDFHFUDIW�V\VWHPV�HQJLQHHULQJ�����5HIHUHQFHV�

� 6WUXFWXUHV��6WUXFWXUDO�'HVLJQ�3URFHVV��'HVLJQ�&ULWHULD��6WUXFWXUDO�'HVLJQ�/D\RXW��$LUFUDIW
6WUXFWXUH�7\SHV��0DWHULDOV�����5HIHUHQFH�

� 5RFNHWV�DQG�6SDFHFUDIW��5RFNHW�7UDMHFWRULHV��7KH�5RFNHW�(TXDWLRQ��6WDJLQJ��*HRFHQWULF
2UELWV��+HOLRFHQWULF�2UELWV��2UELWDO�3DUDPHWHUV�DQG�0DQHXYHUV��6SDFHFUDIW�5RFNHW�6L]LQJ�
���UHIHUHQFH�

� )RUPDWLRQ�RI�HQJLQHHULQJ�PRGHOV�ZLWKRXW�DVVXPLQJ�FDOFXOXV�EH\RQG�VLPSOH�LQWHJUDWLRQ��
GHULYDWLRQ��([DPSOHV�LQFOXGH�ZLQG�WULDQJOHV��YHFWRU�DGGLWLRQ���IRUFH�ERG\�GLDJUDPV�WR
LGHQWLI\�UHTXLUHG�IRUFHV�RI�IOLJKW�DQG�RU�DFFHOHUDWLRQV�GXULQJ�IOLJKW��EDVLF�RUELWDO
PHFKDQLFV����5HIHUHQFH��*HRUJLD�7HFK���

� 7DFNOLQJ�ODUJH��RSHQ�HQGHG�SUREOHPV�ZLWK�QR�RQH�FRUUHFW�DQVZHU��PHQWRUHG�WR�H[DPLQH
KRZ�WR�EUHDN�GRZQ�SUREOHPV�����5HIHUHQFH��*HRUJLD�7HFK�

�

�
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&DPSXV/DEV���Q�G����+RZ�WR�:ULWH�/HDUQLQJ�2XWFRPHV��5HWULHYHG�$SULO����������IURP

KWWSV���RXWFRPHVVXSSRUW�FDPSXVODEV�FRP�KF�HQ�XV�DUWLFOHV��������������:ULWLQJ�/HDUQL

QJ�2XWFRPHV�:RUNVKHHW

&ROOHJH)DFWXDO���������������%HVW�$HURVSDFH�DQG�$HURQDXWLFDO�(QJLQHHULQJ�6FKRROV��5HWULHYHG

$SULO����������IURP

KWWSV���ZZZ�FROOHJHIDFWXDO�FRP�PDMRUV�HQJLQHHULQJ�DHURVSDFH�DQG�DHURQDXWLFDO�HQJLQHHUL

QJ�UDQNLQJV�WRS�UDQNHG�

6DOGDQD��-��������� 7KH�&RGLQJ�0DQXDO�IRU�4XDOLWDWLYH 5HVHDUFKHUV��7KRXVDQG�2DNV��&$�

6$*(�

��

https://outcomessupport.campuslabs.com/hc/en-us/articles/115004650368-Writing-Learning-Outcomes-Worksheet
https://outcomessupport.campuslabs.com/hc/en-us/articles/115004650368-Writing-Learning-Outcomes-Worksheet
https://www.collegefactual.com/majors/engineering/aerospace-and-aeronautical-engineering/rankings/top-ranked/
https://www.collegefactual.com/majors/engineering/aerospace-and-aeronautical-engineering/rankings/top-ranked/
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$33(1',;�%��:RUG�)UHTXHQF\�5HVXOWV

:RUG /HQJWK &RXQW :HLJKWHG

3HUFHQWDJH

6LPLODU�:RUGV

DHURVSDFH � �� ����� DHURVSDFH

HQJLQHHUV � �� ����� HQJLQHHU�

HQJLQHHULQJ�

HQJLQHHUV��HQJLQHV

EDVLF � �� ����� EDVLF��EDVLFV

GHVLJQ � �� ����� GHVLJQ��GHVLJQHG�

GHVLJQV

DLUFUDIW � �� ����� DLUFUDIW��DLUFUDIWV

SHUIRUPDQFH �� �� ����� SHUIRUP�

SHUIRUPDQFH

XQGHUVWDQG �� �� ����� XQGHUVWDQG�

XQGHUVWDQGLQJ

VWXGHQWV � �� ����� VWXGHQW��VWXGHQWV

YHKLFOH � �� ����� YHKLFOH��YHKLFOHV

IOLJKW � �� ����� IOLJKW

DHURG\QDPLFV �� �� ����� DHURG\QDPLF�

DHURG\QDPLFV

FRXUVH � �� ����� FRXUVH��FRXUVHV

��



LQFOXGLQJ � �� ����� LQFOXGH��LQFOXGHV�

LQFOXGLQJ

VWDELOLW\ � �� ����� VWDELOLW\

RUELWV � �� ����� RUELW��RUELWDO��RUELWV

SURSXOVLRQ �� �� ����� SURSXOVLRQ�

SURSXOVLYH

DQDO\VLV � � ����� DQDO\VLV

DSSO\ � � ����� DSSO\��DSSO\LQJ

DWPRVSKHUH �� � ����� DWPRVSKHUH�

DWPRVSKHULF

FRQWURO � � ����� FRQWURO

V\VWHPV � � ����� V\VWHP��V\VWHPV

XVH � � ����� XVH��XVLQJ

DLUSODQH � � ����� DLUSODQH��DLUSODQHV

FRQFHSWV � � ����� FRQFHSW��FRQFHSWV

OHYHO � � ����� OHYHO

VSDFHFUDIW �� � ����� VSDFHFUDIW

HWKLFV � � ����� HWKLFDO��HWKLFV

LQWURGXFH � � ����� LQWURGXFH��LQWURGXFHV�

LQWURGXFLQJ

��





Word Length Count Weighted 
Percentage 

drag 4 21 1.78% 

flight 6 21 1.78% 

design 6 20 1.69% 

stability 9 19 1.61% 

aircraft 8 18 1.53% 

define 6 15 1.27% 

performance 11 15 1.27% 

lift 4 14 1.19% 

orbits 6 13 1.10% 

propulsion 10 13 1.10% 

flow 4 11 0.93% 

wings 5 11 0.93% 

orbital 7 11 0.93% 

spacecraft 10 11 0.93% 

space 5 10 0.85% 

control 7 10 0.85% 

basic 5 9 0.76% 

thrust 6 9 0.76% 

airplane 8 9 0.76% 

aerodynamics 12 9 0.76% 

airfoils 8 8 0.68% 

aerospace 9 8 0.68% 

power 5 7 0.59% 

orbit 5 7 0.59% 

static 6 7 0.59% 

rocket 6 7 0.59% 

materials 9 7 0.59% 

engineering 11 7 0.59% 

aerodynamic 11 7 0.59% 

wing 4 6 0.51% 



high 4 6 0.51% 

range 5 6 0.51% 

climb 5 6 0.51% 

history 7 6 0.51% 

explain 7 6 0.51% 

elements 8 6 0.51% 

maneuvers 9 6 0.51% 

endurance 9 6 0.51% 

structures 10 6 0.51% 

atmosphere 10 6 0.51% 

body 4 5 0.42% 

types 5 5 0.42% 

intro 5 5 0.42% 

matlab 6 5 0.42% 

forces 6 5 0.42% 

systems 7 5 0.42% 

landing 7 5 0.42% 

engines 7 5 0.42% 

airfoil 7 5 0.42% 

required 8 5 0.42% 

pressure 8 5 0.42% 

equation 8 5 0.42% 

viscosity 9 5 0.42% 

calculate 9 5 0.42% 

speed 5 4 0.34% 

level 5 4 0.34% 

weight 6 4 0.34% 

stress 6 4 0.34% 

review 6 4 0.34% 

motion 6 4 0.34% 

section 7 4 0.34% 


