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3UHIDFH�

7KLV�ERRN� LV�QRW� D� FODVVLF� UHVHDUFK�SDSHU� LQ� WKH� VHQVH� WKDW� LW�GRHV�QRW�RIIHU� DQ�
HODERUDWHG� DQG� FRPSOHWH� DQDO\VLV� RI� RQH� VSHFLILF� OLQJXLVWLF� SKHQRPHQRQ��:KDW� LW�
GRHV� LQVWHDG� LV� WR� DVN� PDQ\� LQWHUUHODWHG� TXHVWLRQV� DQG� SURYLGH� VRPH� DQVZHUV� WR�
WKHP�� ,PSRUWDQWO\�� WKH� RIIHUHG� DQVZHUV� VKRXOG� QRW� EH� VHHQ� DV� FRPSOHWH� DQG� ILQDO�
VROXWLRQV��7KH�SURYLGHG�DQDO\VHV�DUH�QRWKLQJ�EXW�VXJJHVWLRQV�DV� WR�ZKDW�D�SRVVLEOH�
DFFRXQW�FRXOG�EH�OLNH�RU�ZKDW�PLJKW�EH�D�SRVVLEOH�GLUHFWLRQ�WR�WDNH��0RUH�VSHFLILFDO�
O\�� WKLV� ERRN� LV� DQ� LQYLWDWLRQ� WR� DOO� OLQJXLVWLFDOO\� LQWHUHVWHG� VFKRODUV�� LQ� SDUWLFXODU�
\RXQJ� UHVHDUFKHUV��ZKR� OLNH� DVNLQJ� TXHVWLRQV��ZRQGHULQJ� DERXW� VHHPLQJO\� VLPSOH�
WKLQJV��DQG�TXHVWLRQLQJ�VWDQGDUGO\�SURYLGHG�DQVZHUV��7KH�ERRN�LV�HQYLVDJHG�DV�D�WULS�
LQWR�D�ZLGH�OLQJXLVWLF�ZRUOG��,W�VWDUWV�ZLWK�WKH�VLPSOH�TXHVWLRQV��³:KDW�LV�WHQVH"´�DQG�
³:KDW�LV�IXWXUH�WHQVH"´�,W�VKRZV�WKDW�WKHVH�VHHPLQJO\�VWUDLJKWIRUZDUG�TXHVWLRQV�WXUQ�
RXW� XSRQ� FORVHU� LQVSHFWLRQ� WR� EH� TXLWH� SX]]OLQJ�� 7KLV� LV� WKH�PRUH� VR� VLQFH� IXWXUH�
WHQVH� FDQ� KDYH� WHPSRUDO� DQG� DOVR� QRQWHPSRUDO� LQWHUSUHWDWLRQV��0DMRU� ULGGOHV� FRQ�
FHUQLQJ�WKH�VR�FDOOHG�IXWXUH�WHQVHV�LQ�3ROLVK�DUH�SUHVHQWHG�DJDLQVW�WKH�EDFNJURXQG�RI�
FRPSDUDEOH� IXWXUH� FRQVWUXFWLRQV� LQ� RWKHU� 6ODYLF� ODQJXDJHV�� PDLQO\� 6ORYHQLDQ� DQG�
%XOJDULDQ�� 7R� XQGHUVWDQG� DQG� ODWHU� WR� VROYH� WKHVH� SX]]OHV�� WKH� UHDGHU� LV� LQYLWHG� WR�
MRLQ�WKH�DXWKRU�RQ�D�VFLHQWLILF�MRXUQH\��:H�ZLOO�EH�WUDYHOLQJ�WKURXJK�GLIIHUHQW�VPDOOHU�
³OLQJXLVWLF�ZRUOGV´�VXFK�DV�W\SRORJ\�DQG�FRPSDUDWLYH�OLQJXLVWLFV��KLVWRULFDO�OLQJXLV�
WLFV��WKHRUHWLFDO�OLQJXLVWLFV��V\QWD[�DQG�VHPDQWLFV���DQG�QHXUR��DQG�SV\FKROLQJXLVWLFV��
7KH�LQGLYLGXDO�FKDSWHUV�RI�WKH�ERRN�UHSUHVHQW�WKHVH�VPDOOHU�OLQJXLVWLF�UHDOPV��:KDW�
LV�LPSRUWDQW�KRZHYHU�LV�WKDW�WKHVH�VPDOOHU�ZRUOGV�GR�QRW�H[LVW�LQ�LVRODWLRQ�EXW�DUH�DOO�
LQWHUUHODWHG��LQVLJKWV�FRPLQJ�IURP�RQH�VSHFLILF�UHVHDUFK�SHUVSHFWLYH��IURP�RQH�³OLQ�
JXLVWLF�ZRUOG´��SURYLGH�D� IRXQGDWLRQ�IRU�DQRWKHU�DQDO\VLV� �LQ�D�GLIIHUHQW�³OLQJXLVWLF�
ZRUOG´�� DV� WKH\� PDNH� LW� SRVVLEOH� WR� IRUPXODWH� D� PRUH� SUHFLVH� UHVHDUFK� TXHVWLRQ��
ZKLFK�FDQ�LQ�WXUQ�EH�LQYHVWLJDWHG�IURP�D�GLIIHUHQW�SHUVSHFWLYH�WR�\LHOG�QHZ�LQVLJKWV�
DQG�WKXV�SURYLGH�LQSXW�IRU�D�IXUWKHU��PRUH�DGYDQFHG�DQDO\VLV��7KLV�FRQWLQXRXV�SUR�
FHVV�HQDEOHV�XV�WR�GHYHORS�D�EHWWHU�XQGHUVWDQGLQJ�RI�WKH�IXWXUH�WHQVH�LQ�JHQHUDO��DQG�
LQ� WKH� HQG� WR� DUULYH� DW� D� PRUH� FRPSUHKHQVLYH� YLHZ� RI� WKH� IXWXUH� WHQVH� LQ� 3ROLVK��
DQG�RWKHU�6ODYLF�ODQJXDJHV��7KH�UHDGHU�ZLOO�QRWLFH�WKDW�E\�DVNLQJ�MXVW�RQH�TXHVWLRQ�
DQG�VHHNLQJ�WR�DQVZHU�LW��PDQ\�RWKHU�TXHVWLRQV�RIWHQ�HPHUJH�WKH�DQVZHUV� WR�ZKLFK�
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DJDLQ�OHDG�WR�RWKHU�TXHVWLRQV��$QG�HYHQ�LI�WKH�SLFWXUH�RI�WKH�SKHQRPHQD�XQGHU�LQYHV�
WLJDWLRQ�PLJKW� VHHP� WR� EH� EOXUUHG� DQG� FRQIXVLQJ� DW� ILUVW�� LW�ZLOO� JUDGXDOO\� EHFRPH�
FOHDU��7KH� UHDGHU�ZLOO� VHH� WKDW� RXW� RI� WKH� DSSDUHQW� FKDRV�� DQ� LQFUHDVLQJO\� FRKHUHQW�
SLFWXUH� RI� WKH� LQYHVWLJDWHG� SKHQRPHQD�ZLOO� JUDGXDOO\� HPHUJH�� WKXV� DOORZLQJ� XV� WR�
XQGHUVWDQG�WKH�LQLWLDO�SX]]OHV�EHWWHU�DQG�EHWWHU��:KLOH�DSSURDFKLQJ�D�KLJKHU�OHYHO�RI�
FRPSOHWHQHVV� DQG� FRKHUHQFH�� WKH� SUHVHQW� LQYHVWLJDWLRQ�ZLOO� LQHYLWDEO\� OHDYH� PDQ\�
TXHVWLRQV�RSHQ��WKXV�QHFHVVLWDWLQJ�IXUWKHU�UHVHDUFK�RQ�WKLV�DQG�UHODWHG�WRSLFV��0D\EH�
RQH�LQWHUHVWHG�UHDGHU�RU�DQRWKHU�ZLOO�WDNH�XS�WKLV�FKDOOHQJH��7KLV�LV�ZKDW�PDNHV�RXU�
ZRUN� DV� OLQJXLVWV� VR� IDVFLQDWLQJ��$V� D� OLQJXLVW� \RX� DUH� LQ� D�ZD\� D�ZRUOG� WUDYHOHU��
PD\EH� QRW� �DOZD\V�� LQ� D� SK\VLFDO� VHQVH�� EXW� \RX� KDYH� WKH� RSSRUWXQLW\� WR� WUDYHO�
DURXQG�WKH�ZRUOG�WKURXJK�GLIIHUHQW� ODQJXDJHV��%XW� LQ�VWXG\LQJ�WKH�VWUXFWXUH�RI� ODQ�
JXDJHV�� WU\LQJ� WR� XQGHUVWDQG� WKH� SULQFLSOHV� EHKLQG� VXFK� VWUXFWXUHV�� LQ� VHHNLQJ� DQ�
VZHUV�WR�OLQJXLVWLF�SX]]OHV��DQG�LQ�GHULYLQJ�IDU�UHDFKLQJ�WKHRUHWLFDO�LQVLJKWV�DERXW�WKH�
VWUXFWXUH�RI�JUDPPDU�IURP�WKH�DQDO\VLV�RI�D�VPDOO��ZHOO�GHILQHG�HPSLULFDO�GRPDLQ���
D�OLQJXLVW�LV�DOVR�LQ�VRPH�ZD\V�D�GHWHFWLYH��6R�HYHU\RQH�ZKR�OLNHV�GHWHFWLYH�ZRUN�LV�
ZHOFRPH�WR�UHDG�WKLV�ERRN��$QG�SHUKDSV�WKH�ERRN�ZLOO�LQVSLUH�RQH�\RXQJ�VFKRODU�RU�
DQRWKHU�WR�HQWHU�WKLV�IDVFLQDWLQJ�OLQJXLVWLF�ZRUOG��

%HIRUH�VWDUWLQJ�RXU�VFLHQWLILF�DGYHQWXUH��OHW�XV�FODULI\�DQRWKHU�TXHVWLRQ��QDPHO\��
ZKDW�OLQJXLVWLF�SUHUHTXLVLWHV�DUH�QHHGHG�LQ�RUGHU�WR�EH�DEOH�WR�MRLQ�XV�RQ�RXU�MRXUQH\"�
.QRZOHGJH�RI�VSHFLILF�OLQJXLVWLF�WKHRULHV�LV�QRW�UHTXLUHG��EXW�D�EDVLF�OLQJXLVWLF�EDFN�
JURXQG�ZRXOG�EH�ZHOFRPH��$Q\�XQQHFHVVDU\�IRUPDOLVPV�DUH�DYRLGHG�LQ�WKH�IROORZ�
LQJ�WH[W�DQG��ZKHQ�QHHGHG��DGGLWLRQDO�H[SODQDWLRQV�DUH�SURYLGHG�LQ�IRRWQRWHV�RU�GLV�
WLQFW� VXEVHFWLRQV��7KLV� VWUDWHJ\�KDV�EHHQ�FKRVHQ� IRU� WZR� UHDVRQV��)LUVWO\�� VLQFH�ZH�
ZLOO� QRW� EH�GHYHORSLQJ�RQH� SDUWLFXODU� DQDO\VLV� XVLQJ�RQH�SDUWLFXODU� IUDPHZRUN�EXW�
UDWKHU�ZLOO�EH�GLVFXVVLQJ�PDQ\�GLIIHUHQW�DFFRXQWV�DVVXPLQJ�GLIIHUHQW�IUDPHZRUNV��LW�
VHHPHG�PRUH�UHDVRQDEOH�WR�WKH�DXWKRU�RI�WKH�SUHVHQW�ERRN�WR�SURYLGH�DGGLWLRQDO�H[�
SODQDWLRQV�DW�SODFHV�ZKHUH� VXFK�DQDO\VHV�DUH�GLVFXVVHG� LQVWHDG�RI�KDYLQJ�DQ� LQWUR�
GXFWRU\�WKHRUHWLFDO�EDFNJURXQG�FKDSWHU�DW�WKH�EHJLQQLQJ�RI�WKH�ERRN��6HFRQGO\��VLQFH�
VRPH��PDQ\��UHDGHUV�PLJKW�DOUHDG\�EH�IDPLOLDU�ZLWK�WKH�GLVFXVVHG�IUDPHZRUNV��WKH\�
FDQ�FRQWLQXH� UHDGLQJ� WKH�PDLQ� WH[W� DQG� VLPSO\�GLVUHJDUG�H[SODQDWRU\�FRPPHQWV� LQ�
WKH�IRRWQRWHV��%\�FRQWUDVW��D�UHDGHU�ZKR�PLJKW�EH�OHVV�IDPLOLDU�ZLWK�VRPH�SDUWLFXODU�
DSSURDFK�ZLOO�KDYH�WKH�RSSRUWXQLW\�WR�UHDG�H[SODQDWRU\�FRPPHQWV�DW�UHOHYDQW�SRLQWV�
DQG�VR�EH�DEOH�WR�XQGHUVWDQG�DQG�IROORZ�WKH�UHPDLQLQJ�WH[W��7KH�ERRN�DOVR�VXJJHVWV��
D�ZLGH�VHOHFWLRQ�RI�GLIIHUHQW�OLWHUDWXUH�ZKHUH�WKH�LQWHUHVWHG�UHDGHU�ZLOO�EH�DEOH�WR�ILQG�
PRUH� LQIRUPDWLRQ� DERXW� WKH� WRSLFV� XQGHU� GLVFXVVLRQ�� $GGLWLRQDO� LQIRUPDWLRQ� FRQ�
FHUQLQJ� WKH� FRQGXFWHG� (53� VWXG\� �UHODWHG� WR� H[SHULPHQWDO� PDWHULDO� DQG� VWDWLVWLFDO�
DQDO\VHV��LV�SURYLGHG�LQ�WKH�DSSHQGLFHV��$�VXPPDU\�LQGH[�RI�VXEMHFWV�DW�WKH�HQG�RI�
WKH�ERRN�LV�LQWHQGHG�WR�PDNH�LW�HDVLHU�IRU�WKH�UHDGHU�WR�VHHN�VSHFLILF�LQIRUPDWLRQ��

)LQDOO\��D�FRPPHQW�LV�LQ�RUGHU�DERXW�WKH�DEEUHYLDWLRQV�XVHG�LQ�WKH�JORVV�OLQH�LQ�
H[DPSOHV�IURP�ODQJXDJHV�RWKHU�WKDQ�(QJOLVK��8QOHVV�RWKHUZLVH�LQGLFDWHG��WKH�DEEUH�
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YLDWLRQV�XVHG�LQ�WKH�JORVVHV�IROORZ�WKH�JORVVLQJ�FRQYHQWLRQV�RI�WKH�/HLS]LJ�*ORVVLQJ�
5XOHV��7KH�DEEUHYLDWLRQV�XVHG�DUH�OLVWHG�RQ�SDJHV���±����,Q�RWKHU�FDVHV��LQ�H[DPSOHV�
TXRWHG� GLUHFWO\� IURP� RWKHU� ZRUNV�� WKH� RULJLQDO� JORVVLQJ� FRQYHQWLRQV� KDYH� EHHQ��
UHWDLQHG��

:LWK�WKHVH�LQWURGXFWRU\�UHPDUNV�LQ�PLQG��ZH�FDQ�QRZ�EHJLQ�RXU�OLQJXLVWLF�WULS��

$FNQRZOHGJPHQW�

7KLV� ZRUN� ZDV� VXSSRUWHG� E\� WKH� )RXQGDWLRQ� IRU� 3ROLVK� 6FLHQFH� XQGHU� *UDQW��
)2&86�QXPEHU�)�����3������RI�-DQXDU\�����������


