
-RXUQDO RI 7KHUPDO $QDO\VLV DQG &DORULPHWU\� 9RO� �� ������ �������

%RRN�UHYLHZ

+DQGERRN RI 7KHUPDO $QDO\VLV DQG &DORULPHWU\� 6HULHV (GLWRU� 3DWULFN .� *DOODJKHU�

9ROXPH �� 3ULQFLSOHV DQG 3UDFWLFH� (GLWRU� 0LFKDHO (� %URZQ

(OVHYLHU� ����� ,6%1 � ��� ����� ;

6RPHWLPHV� LI RQH ZLVKHV WR UHOD[� WDNHV D ERRN WR UHDG� QRW RQO\ D ILFWLRQ� EXW VRPHWKLQJ

FORVH WR KLV SURIHVVLRQ� FORVH WR KLV UHVHDUFK LQWHUHVW� 7KLV LV WKH ZD\ KRZ , FRXOG JHW WKH

ILUVW SHDUO RI D SURPLVLQJ ERRN VHULHV HQWLWOHG µ+DQGERRN RI 7KHUPDO $QDO\VLV DQG &DO�

RULPHWU\¶� VHULHV HGLWRU LV 3DWULFN .� *DOODJKHU�

7KH ILUVW YROXPH RI WKLV VHULHV LV GHGLFDWHG WR WKH µ3ULQFLSOHV DQG 3UDFWLFH¶ RI WKHUPDO

DQDO\VLV DQG FDORULPHWU\� HGLWHG E\ 0LFKDHO (� %URZQ�

7KH ERRN ZLWK LWV JUHHQ OHDWKHU FRYHU DQG JROGHQ OHWWHUV UDGLDWHV FODVVLFDO HOHJDQFH DQG

IUHVK WUDQTXLOOLW\ UHIOHFWLQJ DOO� WKDW DPRQJ DOO LQVWUXPHQWDO DQDO\WLFDO WHFKQLTXHV� WKHUPDO

DQDO\VLV PHDQV IRU PH�

,Q WKH ILUVW SDJHV WKH 6HULDO (GLWRU DQG WKH 9ROXPH (GLWRU JUHHW WKH UHDGHUV DQG LVVXH WKHLU

WKRXJKWV FRQFHUQLQJ WKH SXEOLFDWLRQ RI WKLV ERRN�

7KH YROXPH� GLYLGHG LQWR �� FKDSWHUV� V\VWHPDWLFDOO\ FRPSUHKHQGV WKHUPDO DQDO\VLV IURP

WKH GHILQLWLRQV� WKH WKHUPRG\QDPLF DQG NLQHWLF EDFNJURXQGV �&KDSWHUV �±�� RYHU WKH GH�

WDLOHG GLVFXVVLRQ RI WKH LQGLYLGXDO DQG FRXSOHG WHFKQLTXHV �&KDSWHUV �±�� DQG &KDSWHUV

��±���� XS WR WKH SUREOHPV RI FDOLEUDWLRQ DQG VWDQGDUGLVDWLRQ LQ '6& DQG ILQDOO\ D IDVFL�

QDWLQJ GHVFULSWLRQ RI WKH EHDXWLHV RI FDORULPHWU\ �&KDSWHU �� DQG &KDSWHU ��� UHVSHF�

WLYHO\��

7KH GHWDLOHG H[SODQDWLRQ RI WKH PHWKRGV WRJHWKHU ZLWK WKHLU DSSOLFDELOLW\ SURYLGHV DQ H[�

FHOOHQW DUUDQJHPHQW QRW RQO\ IRU WKH FRPPRQ UHDGHUV� EXW DOVR IRU WKH ZHOO H[SHULHQFHG

UHVHDUFKHUV�

$OO DXWKRUV RI WKH FKDSWHUV DUH ZHOO NQRZQ FRQIHUHQFH SDUWLFLSDQWV� ZRUOG�ZLGH DFNQRZ�

OHGJHG VSHFLDOLVWV RI WKH JLYHQ VXE�GRPDLQV� ,W ZDV DQ H[WUD SOHDVXUH� WKDW 3� *DOODJKHU

DQG 0� %URZQ DFWHG QRW RQO\ DV HGLWRUV� EXW WKH\ DSSHDUHG DPRQJ WKH DXWKRUV� WRR�

:H DOO NQRZ WKDW WKHUPDO DQDO\VLV LV LQ LWV UHQDLVVDQFH QRZDGD\V� DV LW LV LQGLFDWHG PDLQO\

E\ WKH FRQWLQXRXVO\ LQFUHDVLQJ SRSXODULW\ RI FDORULPHWU\ DQG PRGXODWHG WHFKQLTXHV�

7KDW¶V ZK\ WKH UHOHYDQW SDUWV RI &KDSWHU � �'LIIHUHQWLDO 7KHUPDO $QDO\VLV DQG 'LIIHUHQWLDO

6FDQQLQJ &DORULPHWU\ E\ 3� -�+DLQHV� 0�5HDGLQJ DQG )�:�:LOEXUQ�� &KDSWHU �� �6LPXOWDQH�

RXV 0HDVXUHPHQWV E\ -� YDQ +XPEHHFN�� &KDSWHU �� �(*$ ± (YROYHG *DV $QDO\VLV E\ -�

0XOOHQV� DQG &KDSWHU �� �1RQVFDQQLQJ &DORULPHWU\ E\ 5� %� .HPS� ZHUH UHDG ZLWK UHDO

SOHDVXUH� ZKHUH WKH ODVW RQH GHDOV H[KDXVWLYHO\ ZLWK WKH GHVFULSWLRQ RI GLIIHUHQW FDORULPHWHUV�

6LQFH , ZRUN DW D XQLYHUVLW\� EHVLGHV WKH UHVHDUFK ZRUN , SDUWLFLSDWH LQ HGXFDWLRQ� WRR� 3UH�

YLRXVO\� , KDG VRPH SUREOHPV ZLWK WKH SURSHU LOOXVWUDWLRQ RI VFDUFHO\ XVHG WHFKQLTXHV�

&KDSWHUV � DQG �� �µ/HVV�&RPPRQ 7HFKQLTXHV¶ E\ 9� %DOHN� 0� (� %URZQ DQG µ7KHUPRPL�

FURVFRS\¶ E\ +� *�:LHGHPDQQ� 6� )HOGHU�&DVDJUDQGD� UHVSHFWLYHO\� JLYH D YDOXDEOH KHOS

WR HOXFLGDWH WKHVH GLIILFXOWLHV�

����±�������� � ����

 ���� $NDGpPLDL .LDGy� %XGDSHVW
$NDGpPLDL .LDGy� %XGDSHVW

.OXZHU $FDGHPLF 3XEOLVKHUV� 'RUGUHFKW



'HVSLWH LWV H[FHOOHQW HGLWLRQ� , ZDV VRPHZKDW FRQIXVHG UHDGLQJ &KDSWHU � �'HILQLWLRQV�

1RPHQFODWXUH� 7HUPV DQG /LWHUDWXUH E\ :�+HPPLQJHU� 6�0� 6DUJH�� ZKHUH WKH UHVWULFWHG

OLVW RI ERRNV SXEOLVKHG DIWHU ���� ZHUH DQQRXQFHG� +HUH DQ XQEHOLHYDEO\ ODUJH VHW RI

ERRN WLWOHV FRXOG EH UHDG� VRPH RI WKHP SXEOLVKHG LQ WKH VL[WLHV DQG VHYHQWLHV PDNLQJ WKH

UHOHYDQW OLWHUDWXUH HYHQ PRUH FRPSOHWH�

%HVLGHV ERRNV� MRXUQDOV DUH WKH SODWIRUPV ZKHUH WKH SURJUHVVHV DQG WHQGHQFLHV RI UH�

VHDUFKHV DUH SULPDULO\ IROORZHG� 6LQFH WKH OLVW RI SDSHUV SXEOLVKHG LQ 7KHUPRFKLPLFD $FWD

VHHPV WR EH FRPSOHWH� OHW PH PHQWLRQ WKH PLVVLQJ GDWD DSSHDUHG LQ WKH -RXUQDO RI 7KHU�

PDO $QDO\VLV DQG &DORULPHWU\ GXULQJ WKH SHULRG FRYHUHG� $W SDJH �� LQ WKH VHFWLRQ &RQ�

IHUHQFHV RI WKH ,QWHUQDWLRQDO 8QLRQ RI 3XUH DQG $SSOLHG &KHPLVWU\� ,83$&� RQ &KHPLFDO

7KHUPRG\QDPLFV ��
WK

,QWHUQDWLRQDO &RQIHUHQFH RQ &KHPLFDO 7KHUPRG\QDPLFV� -RLQW

0HHWLQJ ZLWK WKH ��
WK
$)&$7 &RQIHUHQFH� &OHUPRQW�)HUUDQG� )UDQFH� ��±����������� -�

7KHUPDO $QDO�� �� ������ S� ��������� 6� /� 5DQG]LR �HG�� LV PLVVLQJ� 7KH SXEOLFDWLRQ ZDV

VKDUHG EHWZHHQ WKH WZR MRXUQDOV�

$V IDU DV WKH VSHFLDO LVVXHV DUH FRQFHUQHG DW SDJH �� LQ WKH VHFWLRQ ��� -RXUQDOV

+� $� 6FKQHLGHU �HG��� 3RO\PHUV

-� 7KHUPDO $QDO�� �� ������� S� ���±�����

+� /HYLQH� /� 6ODGH �HGV�� 5HFHQW $GYDQFHV LQ $SSOLFDWLRQV RI 7KHUPDO $QDO\VLV 0HWKRGV

WR )RRG DQG )RRG�UHODWHG 0DWHULDOV DQG 6\VWHPV

-� 7KHUPDO $QDO�� �� ������� S� ����±����� DUH PLVVLQJ�

7KH OD\RXW RI WKH GLIIHUHQW FKDSWHUV LV QRW XQLILHG SURSHUO\ GXH WR WKH ODFN RI D GHVN HGLWRU�

*HQHUDOO\ LW FDQ EH VWDWHG WKDW WKH ZULWWHQ WH[W LV QRW LQ KDUPRQ\ ZLWK WKH ILJXUHV LQ PDQ\

FDVHV� ,Q DGGLWLRQ WR WKDW� WKH ILJXUHV DUH H[WUHPHO\ ELJ ZLWKRXW DQ\ UHDVRQ� H�J� DW SDJH

���� ���� ��� DQG ���� ,Q VRPH FDVHV WKH TXDOLW\ RI GHPRQVWUDWLRQ LV YHU\ SRRU� 0D\ , UH�

IHU WR )LJ� �� �D� DW SDJH ���� ZKLFK VKRXOG QRW KDYH EHHQ SXEOLVKHG LQ VXFK DQ RWKHUZLVH

KLJK�TXDOLW\ KDQGERRN�

+RZHYHU� WKHUH DUH SURIHVVLRQDOO\ HGLWHG FKDSWHUV ERWK VFLHQWLILFDOO\ DQG WHFKQLFDOO\� H�J�

&KDSWHU � ZULWWHQ E\ *DOZH\ DQG %URZQ� &KDSWHU � ZULWWHQ E\ +DLQHV� 5HDGLQJ DQG :LO�

EXUQ� &KDSWHU �� ZULWWHQ E\ 0XOOHQV DQG &KDSWHU �� ZULWWHQ E\ 5LFKDUGVRQ DQG &KDUVOH\�

7R VXPPDUL]H P\ H[SHULHQFH� D ZHOO�UHDGDEOH ERRN KDV EHHQ SXEOLVKHG ZKLFK JLYHV DQ

H[FHOOHQW FROOHFWLRQ RI WKH IXQGDPHQWDOV DQG WKHUPRDQDO\WLFDO PHWKRGV FRQWDLQLQJ H[DP�

SOHV VXIILFLHQWO\ HQRXJK RQ WKH DSSOLFDWLRQ RI WKHVH WHFKQLTXHV�

7KH ERRN LV DYDLODEOH IURP (OVHYLHU 6FLHQFH� ,QF�� 3�2� %R[ ���� ���� $( $PVWHUGDP�

7KH 1HWKHUODQGV DQG 3�2� %R[ ���� 0DGLVRQ 6TXDUH 6WDWLRQ� 1HZ <RUN� 1< �����������

86$�

&VDED 1RYiN

��� %22. 5(9,(:

-� 7KHUP� $QDO� &DO�� ��� ����


