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ZĞǀŝĞǁ��ůů�d�<^Ͳ
3ODFH�9DOXH����GLJLW QXPEHUV�
���$ XVH�FRQFUHWH�DQG�SLFWRULDO�PRGHOV�WR�FRPSRVH�DQG�
GHFRPSRVH�QXPEHUV�XS�WR�������LQ�PRUH�WKDQ�RQH�ZD\�DV�D�VXP�
RI�VR�PDQ\�WKRXVDQGV��KXQGUHGV��WHQV��DQG�RQHV
���%
�DGG�XS�WR�IRXU�WZR�GLJLW�QXPEHUV�DQG�VXEWUDFW�WZR�GLJLW�
QXPEHUV�XVLQJ�PHQWDO�VWUDWHJLHV�DQG�DOJRULWKPV�EDVHG�RQ�
NQRZOHGJH�RI�SODFH�YDOXH�DQG�SURSHUWLHV�RI�RSHUDWLRQV
���% XVH�VWDQGDUG��ZRUG��DQG�H[SDQGHG�IRUPV�WR�UHSUHVHQW�
QXPEHUV�XS�WR������
*UDSKV
����$ H[SODLQ�WKDW�WKH�OHQJWK�RI�D�EDU�LQ�D�EDU�JUDSK�RU�WKH�
QXPEHU�RI�SLFWXUHV�LQ�D�SLFWRJUDSK�UHSUHVHQWV�WKH�QXPEHU�RI�
GDWD�SRLQWV�IRU�D�JLYHQ�FDWHJRU\
����%
�RUJDQL]H�D�FROOHFWLRQ�RI�GDWD�ZLWK�XS�WR�IRXU�FDWHJRULHV�
XVLQJ�SLFWRJUDSKV�DQG�EDU�JUDSKV�ZLWK�LQWHUYDOV�RI�RQH�RU�PRUH
����&
�ZULWH�DQG�VROYH�RQH�VWHS�ZRUG�SUREOHPV�LQYROYLQJ�
DGGLWLRQ�RU�VXEWUDFWLRQ�XVLQJ�GDWD�UHSUHVHQWHG�ZLWKLQ�
SLFWRJUDSKV�DQG�EDU�JUDSKV�ZLWK�LQWHUYDOV�RI�RQH
*HRPHWU\
�$�&UHDWH�WZR�GLPHQVLRQDO�VKDSHV�EDVHG�RQ�JLYHQ�DWWULEXWHV��
LQFOXGLQJ�QXPEHU�RI�VLGHV�DQG�YHUWLFHV�
�&�&ODVVLI\�DQG�VRUW�SRO\JRQV�ZLWK����RU�IHZHU�VLGHV�DFFRUGLQJ�
WR�DWWULEXWHV��LQFOXGLQJ�LGHQWLI\LQJ�WKH�QXPEHU�RI�VLGHV�DQG�
QXPEHU�RI�YHUWLFHV�
�'�&RPSRVH�WZR�GLPHQVLRQDO�VKDSHV�DQG�WKUHH�GLPHQVLRQDO�
VROLGV�ZLWK�JLYHQ�SURSHUWLHV�RU�DWWULEXWHV�
�(�'HFRPSRVH�WZR�GLPHQVLRQDO�VKDSHV�VXFK�DV�FXWWLQJ�RXW�D�
VTXDUH�IURP�D�UHFWDQJOH��GLYLGLQJ�D�VKDSH�LQ�KDOI��RU�SDUWLWLRQLQJ�
D�UHFWDQJOH�LQWR�LGHQWLFDO�WULDQJOHV�DQG�LGHQWLI\�WKH�UHVXOWLQJ�
JHRPHWULF�SDUWV��
(YHQ�2GG
����$�GHWHUPLQH�ZKHWKHU�D�QXPEHU�XS�WR����LV�HYHQ�RU�RGG�XVLQJ�
SDLULQJV�RI�REMHFWV�WR�UHSUHVHQW�WKH�QXPEHU�
1XPEHU�/LQHV
���(�ORFDWH�WKH�SRVLWLRQ�RI�D�JLYHQ�ZKROH�QXPEHU�RQ�DQ�RSHQ�
QXPEHU�OLQH�
���)�QDPH�WKH�ZKROH�QXPEHU�WKDW�FRUUHVSRQGV�WR�D�VSHFLILF�
SRLQW�RQ�D�QXPEHU�OLQH�

)$&7�)/8(1&<��
���$�UHFDOO�EDVLF�IDFWV�WR�DGG�DQG�VXEWUDFW�
ZLWKLQ��� ZLWK�DXWRPDWLFLW\�

5HYLHZ DOO��VW ��ZHHNV�IDFWV�

6FLHQFH� 5HYLHZ

6WXGHQWV�ZLOO�OHDUQ�WKDW�PDWWHU�KDV�SK\VLFDO�
SURSHUWLHV�DQG�WKRVH�SURSHUWLHV GHWHUPLQH�KRZ�
LW�LV�GHVFULEHG��FODVVLILHG��FKDQJHG� DQG�XVHG�

3UREOHP�6ROYLQJ
���F�6ROYH�RQH�VWHS�DQG�PXOWL�VWHS�ZRUG�SUREOHPV�LQYROYLQJ�
DGGLWLRQ�DQG�VXEWUDFWLRQ�ZLWKLQ�������XVLQJ�D�YDULHW\�RI�
VWUDWHJLHV�EDVHG�RQ�SODFH�YDOXH��LQFOXGLQJ�DOJRULWKPV�
:H�ZLOO�IRFXV�RQ�EXLOGLQJ�FRPSUHKHQVLRQ�DQG�DOORZLQJ�
VWXGHQWV�WR�DQDO\]H�LQIRUPDWLRQ�WKH\�ZLOO�XVH�WR�VROYH�
SUREOHPV���
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Ϯ͘ϴ�Ͳ tĞ�ǁŝůů�ĚĞƐĐƌŝďĞ�ĂŶĚ�ƵŶĚĞƌƐƚĂŶĚ�ƉůŽƚ�
ĞůĞŵĞŶƚƐ͕�ŝŶĐůƵĚŝŶŐ�ƚŚĞ�ŵĂŝŶ�ĞǀĞŶƚƐ͕�ƚŚĞ�
ĐŽŶĨůŝĐƚ͕�ĂŶĚ�ƚŚĞ�ƌĞƐŽůƵƚŝŽŶ͕�ĨŽƌ�ƚĞǆƚƐ�ƌĞĂĚ�
ĂůŽƵĚ�ĂŶĚ�ŝŶĚĞƉĞŶĚĞŶƚůǇ

'Z�DD�Z͗�
Ϯ͘Ϯ�Ͳ tĞ�ǁŝůů�ĂůƉŚĂďĞƚŝǌĞ�Ă�
ƐĞƌŝĞƐ�ŽĨ�ǁŽƌĚƐ�ĂŶĚ�ƵƐĞ�Ă�
ĚŝĐƚŝŽŶĂƌǇ�Žƌ�ŐůŽƐƐĂƌǇ�ƚŽ�ĨŝŶĚ�
ǁŽƌĚƐ
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Ϯ͘Ϯ�;ŝŝŝͿͲ tĞ�ǁŝůů�ĚĞŵŽŶƐƚƌĂƚĞ�ƉŚŽŶŽůŽŐŝĐĂů�ĂǁĂƌĞŶĞƐƐ�ďǇ͗�ƌĞĐŽŐŶŝǌŝŶŐ�ƚŚĞ�
ĐŚĂŶŐĞ�ŝŶ�ƐƉŽŬĞŶ�ǁŽƌĚ�ǁŚĞŶ�Ă�ƐƉĞĐŝĨŝĞĚ�ƉŚŽŶĞŵĞ�ŝƐ�ĂĚĚĞĚ͕�ĐŚĂŶŐĞĚ͕�Žƌ�
ƌĞŵŽǀĞĚ
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ǁŽƌĚƐ�ǁŝƚŚ�ƉƌĞĨŝǆĞƐ͕�ŝŶĐůƵĚŝŶŐ�ƵŶͲ͕�ƌĞͲ͕�ĂŶĚ�ĚŝƐͲ͕�ĂŶĚ�ŝŶĨůĞĐƚŝŽŶĂů�ĞŶĚŝŶŐƐ͕�
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ǁŽƌĚƐ�ǁŝƚŚ�ƉƌĞĨŝǆĞƐ͕�ŝŶĐůƵĚŝŶŐ�ƵŶͲ͕�ƌĞͲ͕�ĂŶĚ�ĚŝƐͲ͕�ĂŶĚ�ŝŶĨůĞĐƚŝŽŶĂů�ĞŶĚŝŶŐƐ͕�
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ĞǆĐŝƚĞĚͲ ƚŚƌŝůůĞĚ͖�ůŽŽŬŝŶŐ�ĨŽƌǁĂƌĚ�ƚŽ
ĨĂǀŽƌŝƚĞͲ ůŝŬĞĚ�ďĞƚƚĞƌ�ƚŚĂŶ�ŽƚŚĞƌƐ
ƚŽƵƌͲ Ă�ǀŝƐŝƚ�ƚŽ�ƐĞĞ�ƚŚŝŶŐƐ
ŐƵŝĚĞͲ Ă�ƉĞƌƐŽŶ�ǁŚŽ�ƐŚŽǁƐ�ƉĞŽƉůĞ�ĂƌŽƵŶĚ
ĞǆƉůŽƌĞͲ ƚŽ�ůŽŽŬ�ĂƌŽƵŶĚ�Ă�ƉůĂĐĞ�ƚŽ�ůĞĂƌŶ�
ƚŚŝŶŐƐ


