
���� 5(&(17� 38%/,&$7,216� >0DUFK�

$�6KRUW�&RXUVH�LQ�'LIIHUHQWLDO�(TXDWLRQV�DQG�(OHPHQWDU\�'LIIHUHQWLDO�(TXDWLRQV��
%RWK�E\�(��'��5DLQYLOOH��0DFPLOODQ��1HZ�<RUN��������[����� SS��������DQG�
[LL����� SS���������

7KH�ILUVW�RI�WKHVH�WZR�ERRNV�ZDV�GHVLJQHG�IRU�D�VHPHVWHU�FRXUVH�LQ�RUGLQDU\�
GLIIHUHQWLDO�HTXDWLRQV��,WV�VHYHQWHHQ�FKDSWHUV�FRYHU�WKH�XVXDO�WRSLFV�H[FHSWLRQ��
DOO\�ZHOO�ZLWK�DQ�DGHTXDWH�QXPEHU�RI�H[HUFLVHV�DSSUR[LPDWHO\�������7KH�DX��
WKRU
V�DLP�LQ�WU\LQJ�WR�H[KLELW�ERWK�WKH�WHFKQLTXHV�IRU�REWDLQLQJ�VROXWLRQV�DQG�
WKH�EDVLF�LGHDV�DQG�WKHRU\�EHKLQG�WKHVH�WHFKQLTXHV�LV�IXOO\�UHDOL]HG��

7KH�ILUVW�VHYHQWHHQ�FKDSWHUV�RI�WKH�VHFRQG�ERRN�DUH�LGHQWLFDO�WR�WKH�DERYH��
QLQH�DGGLWLRQDO�FKDSWHUV�DUH�LQFOXGHG�LQ�RUGHU�WR�PDNH�WKLV�WH[W�VXLWDEOH�IRU�D�
WZR�VHPHVWHU�FRXUVH�LQ�GLIIHUHQWLDO�HTXDWLRQV��2I�VSHFLDO�QRWH�DUH�WKH�FKDSWHUV�
RQ�WKH�3RZHU�6HULHV�0HWKRG�DQG�6ROXWLRQV�1HDU�5HJXODU�6LQJXODU�3RLQWV��&KDS��
WHUV�RQ�(TXDWLRQV�RI�+\SHUJHRPHWULF�7\SH�FRYHULQJ� D�VKRUW�LQWURGXFWLRQ�WR�
WKH�JDPPD�DQG�IDFWRULDO�IXQFWLRQV��WKH�K\SHUJHRPHWULF�DQG�FRQIOXHQW�K\SHU��
JHRPHWULF�HTXDWLRQV��%HVVHO
V�HTXDWLRQV��DQG�WKH�SRO\QRPLDOV�RI�/HJHQGUH��+HU��
PLWH��DQG�/DJXHUUH�DQG� 2UWKRJRQDO�6HWV�FRQWDLQ�PDWHULDO�QRW�LQFOXGHG�LQ�WKH�
ILUVW�HGLWLRQ��7KH�WH[W�FRQFOXGHV�ZLWK�VHFWLRQV�RQ�3DUWLDO�'LIIHUHQWLDO�(TXDWLRQV��
)RXULHU�6HULHV��DQG�%RXQGDU\�9DOXH�3UREOHPV��

%RWK�WH[WV�FRQWDLQ�H[FHOOHQW�WUHDWPHQWV�RI�WKH�PDWHULDO�FRQVLGHUHG��HVSH��
FLDOO\�IURP�WKH�SRLQW�RI�YLHZ�RI�WKH�VWXGHQW��([SODQDWLRQV�DUH�FOHDU�DQG�H[DP��
SOHV�DUH�KHOSIXO��7KH�GLIIHUHQFH�RI�RQO\�RQH�GROODU�LQ�SULFH�EHWZHHQ�WKHVH�WZR�
ERRNV�OHDYHV�QR�GRXEW�LQ�WKH�PLQG�RI�WKH�UHYLHZHU�WKDW�WKH�(OHPHQWDU\�'LIIHU��
HQWLDO�(TXDWLRQV�ERRN�LV�SUHIHUDEOH�XQGHU�DQ\�FLUFXPVWDQFHV��

'�� 75,)$1�
8QLYHUVLW\�RI�$UL]RQD�

0RGHUQ�0DWKHPDWLFDO�0HWKRGV�DQG�0RGHOV��9ROXPH����0XOWLFRPSRQHQW�0HWKRGV��
%\�WKH�'DUWPRXWK�&ROOHJH�:ULWLQJ�*URXS��3KRWROLWKRSULQWHG��������LLL�����
SS�� �$Q\�LQWHUHVWHG�SHUVRQ�PD\�JHW�D� IUHH�FRS\�E\�ZULWLQJ�WR�3URIHVVRU�
+��0��*HKPDQ��0DWKHPDWLFDO�$VVRFLDWLRQ�RI�$PHULFD��8QLYHUVLW\�RI�%XIIDOR��
%XIIDOR�����1��<���

�7KLV�LV�WKH�ILUVW�RI�WZR�YROXPHV�RI�H[SHULPHQWDO�WH[W�PDWHULDOV�ZULWWHQ�E\�
WKH�'DUWPRXWK�&ROOHJH�:ULWLQJ�*URXS�IRU�WKH�&RPPLWWHH�RQ�WKH�8QGHUJUDGXDWH�
3URJUDP��&83�� RI� WKH�0DWKHPDWLFDO�$VVRFLDWLRQ�RI�$PHULFD��7KHVH� WZR�
YROXPHV�IRUP�WKH�EDVLV�RI�D�&83�FRXUVH�IRU�VRSKRPRUHV�VSHFLDOO\�LQWHUHVWHG�LQ�
WKH��ELRORJLFDO�DQG�VRFLDO�VFLHQFHV��9ROXPH���FRYHUV�WKH�ILUVW�VHPHVWHU�RI�WKLV�
FRXUVH���

9ROXPH���FRQVLVWV�RI�IRXU�XQLWV�RI�DSSUR[LPDWHO\�HTXDO�OHQJWK��7KH�ILUVW�XQLW��
RQ�PDWUL[�DQG�YHFWRU�DOJHEUDV��GHYHORSV�WKH�QHFHVVDU\�DOJHEUDLF�ODQJXDJH�DQG�
WRROV�IRU�ERWK�YROXPHV��7RSLFV�GLVFXVVHG�LQFOXGH�V\VWHPV�RI�OLQHDU�HTXDWLRQV�DQG�
LQHTXDOLWLHV��LQYHUVH�DQG�FKDUDFWHULVWLF�YDOXHV�RI�D�PDWUL[��DQG�OLQHDU�DQG�DIILQH�
WUDQVIRUPDWLRQV��
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8QLW�WZR�LV�RQ�FDOFXOXV�DQG�ILQLWH�GLIIHUHQFHV��([WHQVLYH�XVH�LV�PDGH�LQ�WKLV�
XQLW�RI�$�+DQGERRN�IRU�&DOFXOXV��'LIIHUHQFH�DQG�'LIIHUHQWLDO�(TXDWLRQV�E\�(��-��
&RJDQ�DQG�5��=��1RUPDQ��1HZ�<RUN���������9DULRXV�W\SHV�RI�GLIIHUHQWLDO�DQG�
GLIIHUHQFH�HTXDWLRQV�DUH�VROYHG�XVLQJ�WKH�+DQGERRN��

7KH�WKLUG�XQLW�LV�RQ�PXOWLYDULDEOH�IXQFWLRQV��ZLWK�HPSKDVLV�RQ�OLQHDU�DQG�
TXDGUDWLF�IXQFWLRQV��7RSLFV�GLVFXVVHG�LQFOXGH�OLQHDU�DQG�TXDGUDWLF�DSSUR[LPD��
WLRQV�RI�IXQFWLRQV��FDQRQLFDO�TXDGUDWLF�IRUPV��DQG�FRQYH[�VHWV�DQG�IXQFWLRQV��

7KH�ILQDO�XQLW�LV�RQ�RSWLPL]DWLRQ�SUREOHPV��$IWHU�D�GLVFXVVLRQ�RI�WKH�XVXDO�
H[WUHPD�SUREOHPV�RI�WKH�FDOFXOXV��H[WUHPD�SUREOHPV�RI�D�IXQFWLRQ�VXEMHFW�WR�
FRQVWUDLQW�HTXDWLRQV�DQG�LQHTXDOLWLHV�DUH�SUHVHQWHG��7KLV�OHDGV�QDWXUDOO\�LQWR�
OLQHDU�SURJUDPPLQJ��WKH�ILQDO�WRSLF�RI�WKLV�YROXPH��

7KLV�ERRN�LV�ZULWWHQ�LQ�D�SOHDVLQJO\�LQIRUPDO�ZD\��ZLWK�PDQ\�LQWHUHVWLQJ�
H[DPSOHV�IURP�HFRQRPLFV��ELRORJ\��HWF���WKURXJKRXW��,W�LV�WKH�RSLQLRQ�RI�WKH�UH��
YLHZHU�WKDW�WKH�DXWKRUV�KDYH�VXFFHHGHG�DGPLUDEO\�LQ�SHUIRUPLQJ�WKHLU�DVVLJQHG�
WDVN��

5,&+$5'� -2+1621�
6PLWK�&ROOHJH�

,QWURGXFWLRQ�WR�7KH�7KHRU\�RI�'HWHUPLQDQWV�DQG�0DWULFHV��%\�(GZDUG�7DQNDUG�
%URZQH��7KH�8QLYHUVLW\�RI�1RUWK�&DUROLQD�3UHVV��&KDSHO�+LOO������������SS��
�������
7KH�VW\OH�RI�WKLV�ERRN�LV�WKDW�RI�IRUPDOO\�VWDWHG�WKHRUHP�IROORZHG�E\�SURRI��

7KH�DSSURDFK�LV�WKDW�RI�WKH�H[SOLFLW�ZULWLQJ�RXW�RI�WKH�FRPSRQHQWV�RI�PDWULFHV��
DQG�QXPHULFDO�LOOXVWUDWLRQV�DUH�IUHTXHQW��$PRQJ�WKH�DWWUDFWLYH�IHDWXUHV�RI�WKH�
ERRN�DUH�WKH�FOHDU�H[SRVLWLRQ��ZLWK�VRPH�H[FHSWLRQV�DV� LQ�WKH�WUHDWPHQW�RI�
GHWHUPLQDQWV���WKH�H[WHQVLYH�OLVWV�RI�SUREOHPV�DQG�WKH�JHQHUDOO\�FOHDU�SULQWLQJ�
DQG�RUJDQL]DWLRQ�RI�PDWHULDO��0DQ\�WHDFKHUV�ZLOO�ZHOFRPH�WKH�TXLWH�H[SOLFLW�
WUHDWPHQW��LOOXVWUDWHG�E\�ZRUNHG�QXPHULFDO�H[DPSOHV��RI�ODPEGD�PDWULFHV��HOH��
PHQWDU\�GLYLVRUV�DQG�UHODWHG�WRSLFV��6RPH�LWHPV�LQ�WKH�ERRN�ZLOO�EH�QRYHO�DQG�RI�
HVSHFLDO�LQWHUHVW�IRU�QXPHULFDO�FRPSXWDWLRQV�ZLWK�PDWULFHV��7KXV�WKH�VLJQDWXUH�
RI�D�TXDGUDWLF�IRUP�LV�XVHG��S�������WR�GHWHUPLQH�WKH�QXPEHU�RI�GLVWLQFW�SDLUV�RI�
FRQMXJDWH�URRWV�RI�D�SRO\QRPLDO�DQG�WKLV�LV�DSSOLHG�LQ�WKH�SUREOHPV�ZLWK�JRRG�
HIIHFW�WR�WKH�VWXG\�RI�WKH�FXELF�DQG�TXDUWLF�FDVHV��

$OWKRXJK�YHFWRU�VSDFHV�DUH�GHILQHG��S�������WKHUH�LV�YHU\�OLWWOH�XVH�RI�WKH�
FRQFHSW�DQG�D�PDWUL[�LV�UDUHO\�UHJDUGHG�DV�DQ�RSHUDWRU�RQ�D�VSDFH��7KH�FRQFHSW�
RI�GXDO�VSDFH�DSSHDUV�QRW�WR�EH�XVHG�DW�DOO��)RU�D�FRXUVH�VHUYLQJ�DV�D�IRXQGDWLRQ�
IRU�IXUWKHU�VWXG\�RI�DOJHEUD��WKLV�SRLQW�RI�YLHZ�PDNHV�WKH�ERRN�XQVDWLVIDFWRU\�
GHVSLWH�LWV�SRVLWLYH�YLUWXHV�IRU�WKH�H[SOLFLW�QXPHULFDO�WUHDWPHQW�RI�PDWUL[�SURE��
OHPV��,Q�D�IHZ�SODFHV�WKH�EDVLF�FRQFHSW�LV�QRW�EURXJKW�RXW�FOHDUO\��)RU�H[DPSOH��
WKH�.URQHFNHU�UHGXFWLRQ�RI�D�TXDGUDWLF�IRUP�LV�SURYHG�ZLWK�VRPH�FDUH��\HW�WKH�
EDVLF�LGHD�WKDW�WKH�SURFHVV�FRQVLVWV�HVVHQWLDOO\�LQ�FRPSOHWLQJ�WKH�VTXDUH�LV�QRW�
HPSKDVL]HG��

7KH�PDWHULDO�FRYHUHG�LQFOXGHV�WKDW�FRPPRQ�WR�PRVW�FXUUHQW�ERRNV�RQ�PDWUL[�
DOJHEUD�DQG�DOVR�FRQVLGHUV�WKH�HTXLYDOHQFH�RI�SDLUV�RI�ELOLQHDU�IRUPV��7KH�ODVW�
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