
 ESXUI UHYLHZHU #1 ² >DQRQ\PRXV@ 
 

LLQH RHYLHZHU FRPPHQW OXU UHVSRQVH 

1/A 7KH DXWKRUV VKRXOG VWDWH PRUH FOHDUO\ ZKDW LV WKH 
QRYHOW\ RI WKHLU VWXG\, HVSHFLDOO\ LQ WKH LQWURGXFWLRQ. I 
WKLQN WKDW LW ZRXOG LQFUHDVH WKH LPSDFW RI WKH SDSHU. 
IQ WKH FXUUHQW VKDSH, LW LV QRW FOHDU ZKDW WKLV VWXG\ 
EULQJV, FRPSDUHG WR WKH UHIHUHQFHV FLWHG LQ WKH 
IQWURGXFWLRQ DQG BDFNJURXQG VHFWLRQV. 

A ODUJH FRPSRQHQW RI WKH QRYHOW\ RI WKLV VWXG\ LV WKH 
GDWDVHW ² WKHVH DUH WZR YHU\ ODUJH HYHQWV ZLWK YHU\ 
VLPLODU FKDUDFWHULVWLFV, ​aQd ​ WKH\ ZHUH UHFRUGHG 
H[WHQVLYHO\ E\ DFRXVWLF DQG VHLVPLF VHQVRUV. :H 
HPSKDVL]H WKLV LQ SDUDJUDSK 3 RI WKH IQWURGXFWLRQ 
VHFWLRQ. 
   :H DOVR VWUHVV WKH VLPLODULW\ RI WKH HYHQWV DQG 
DFFRPSDQ\LQJ EHQHILWV LQ WKH WLWOH, AEVWUDFW, DQG WKH 
ILUVW SDUDJUDSK RI CRQFOXVLRQV. 

1/A IQ WKH DEVWUDFW, WKH DXWKRUV DUH VWDWLQJ: ³6HLVPLF 
DQG DFRXVWLF VLJQDOV IURP WKHVH RIWHQ-UHPRWH 
SURFHVVHV, FRPELQHG ZLWK RWKHU JHRSK\VLFDO 
REVHUYDWLRQV, FDQ SURYLGH NH\ LQIRUPDWLRQ IRU 
PRQLWRULQJ DQG UDSLG UHVSRQVH HIIRUWV DQG HQKDQFH 
RXU XQGHUVWDQG- LQJ RI HYHQW G\QDPLFV´. I ZDV 
H[SHFWLQJ PRUH GLVFXVVLRQ RQ WKLV SRLQW LQ WKH PDLQ 
ERG\ RI WKH SDSHU. :KDW LV WKLV VWXG\ EULQJLQJ 
UHJDUGLQJ WR WKLV VWDWHPHQW? 

:H KDYH DGGHG DQ DGGLWLRQDO VHFWLRQ, �6.7, ZKLFK 
H[SOLFLWO\ DGGUHVVHV WKH IHDVLELOLW\ RI WKH IRUFH 
LQYHUVLRQ PHWKRG IRU UDSLG KD]DUG UHVSRQVH. 

1/A IQ JHQHUDO, WKH DXWKRUV DUH KDYLQJ D QLFH GLVFXVVLRQ 
RQ WKHLU UHVXOWV, FRPSDULQJ WKHP WR RWKHU VWXGLHV, 
GLVFXVVLQJ WKH OLPLWDWLRQV RI WKH PHWKRGV WKH\ DUH 
XVLQJ. HRZHYHU, I WKLQN WKH SDSHU ZRXOG EH LPSURYHG 
E\ KDYLQJ D PRUH IXQGDPHQWDO GLVFXVVLRQ: ZKDW DUH 
WKHVH UHVXOWV WHOOLQJ XV RQ WKH HYHQWV, KRZ FDQ ZH 
XVH WKHP WR PRQLWRU WKLV NLQG RI HYHQWV? MD\EH WKH 
GLVFUHSDQFLHV EHWZHHQ WKH LQYHUVLRQ UHVXOWV IRU WKH 
WZR YHU\ VLPLODU HYHQWV FRXOG EH PRUH GLVFXVVHG DV 
ZHOO. (DPRQJ RWKHU SRVVLEOH GLVFXVVLRQV) 

3OHDVH VHH WKH DERYH UHVSRQVH WR DGGUHVV \RXU 
PRQLWRULQJ SRLQW. 
    :H KHVLWDWH WR DQDO\]H WKH VPDOOHU-VFDOH 
GLVFUHSDQFLHV EHWZHHQ WKH WZR HYHQWV, VLQFH WKHVH 
DUH PRUH OLNHO\ WR DULVH IURP HYHQW-VSHFLILF QRLVH RU 
VWDWLRQ FRYHUDJH IDFWRUV (H.J., VHH WKH GLIIHUHQFH LQ 
YHUWLFDO VFDOLQJ EHWZHHQ WKH 2016 DQG 2019 YHUWLFDO 
WUDMHFWRULHV). 
    HRZHYHU ² ZH KDYH PDGH D QHZ VHFWLRQ, �6.6, 
ZKLFK LQFRUSRUDWHV DQ H[LVWLQJ SDUDJUDSK DQG QRZ 
DOVR GLVFXVVHV WKH REVHUYHG GLIIHUHQFH LQ IRUFH-WLPH 
IXQFWLRQ DPSOLWXGHV EHWZHHQ WKH WZR HYHQWV. 

1/A FLQDOO\, LW LV QRW FOHDU WR PH ZKDW LV WKH XVH RI WKH 
DFRXVWLF GDWD LQ WKLV VWXG\: WKH PDLQ UHVXOWV RQ WKH 
G\QDPLFV RI WKH DYDODQFKHV FRPH IURP WKH VHLVPLF 
GDWD. 7KH DFRXVWLF GDWD DUH RFFXS\LQJ D ODUJH SDUW LQ 
WKH WLWOH DQG PDLQ ERG\. HRZHYHU, FRQVLGHULQJ WKH 
RXWSXW IURP WKLV GDWD, I ZRXOG UHGXFH WKHLU 
GHVFULSWLRQ, RU HPSKDVL]H EHWWHU ZK\ WKH\ DUH QHZ 
DQG LPSRUWDQW LQ WKLV VWXG\. 

:H EHOLHYH WKDW WKH DFRXVWLF GDWD UHSRUWHG RQ LQ WKLV 
VWXG\ YDOLGDWH WKHLU DSSHDUDQFH LQ WKH WLWOH DQG PDLQ 
ERG\. 
    FLUVWO\, DFRXVWLF UHFRUGLQJV RI ODUJH PDVV 
PRYHPHQWV DUH UDUH; WR KDYH GDWD IURP WZR KLJKO\ 
VLPLODU HYHQWV LV HYHQ PRUH VR. :H IHHO WKDW LW LV 
LPSRUWDQW WR SUHVHQW WKHVH GDWD. 
    6HFRQGO\, WKH DFRXVWLF GDWD GR SURYLGH 
FRPSOHPHQWDU\ LQIRUPDWLRQ WR WKH VHLVPLF GDWD. FRU 
LQVWDQFH, ZKHQ ERWK ZDYHIRUPV DUH DOLJQHG (FLJ. 8) 
WKH DEVHQFH RI DQ LQLWLDO DFRXVWLF WUDQVLHQW WR PDWFK 
WKH LQLWLDO VHLVPLF WUDQVLHQW VXJJHVWV D VXE- RU 
LQWHU-JODFLDO VRXUFH (DV PHQWLRQHG LQ WKH WH[W) UDWKHU 
WKDQ D VXUIDFH VRXUFH VXFK DV D SUHFXUVRU\ URFN RU 
LFH IDOO, VLQFH WKH ODWWHU ZRXOG SURGXFH LQIUDVRXQG DV 
ZHOO. AGGLWLRQDOO\, VLPLODU DOLJQPHQW RI VHLVPLF DQG 
LQIUDVRXQG ZDYHIRUPV KDV EHHQ REVHUYHG IRU RWKHU 
SURFHVVHV VXFK DV GHEULV IORZV. 7KHLU DOLJQPHQW 
KHUH PD\ LQGLFDWH VRPHWKLQJ DERXW WKH IORZ UHJLPH 
DIWHU IUDJPHQWDWLRQ (VWDJH B RQZDUGV). 
    :H¶YH DGGHG DGGLWLRQDO GLVFXVVLRQ LQ �6.4. 



1/A 7KH IQWURGXFWLRQ DQG BDFNJURXQG VHFWLRQV DUH D ELW 
ORQJ. 7KH\ PD\ EH JURXSHG? 

:H KDYH UHPRYHG D SDUDJUDSK IURP WKH IQWURGXFWLRQ 
DQG PRYHG RQH GDWD-UHODWHG VHFWLRQ IURP WKH 
BDFNJURXQG WR DDWD, ZKLFK PDNHV ERWK RI WKRVH 
VHFWLRQV D PRUH PDQDJHDEOH OHQJWK. 

FLJ. 
1 

IQ WKH OHJHQG RI FLJXUH 1: DGG WKH GLVWDQFHV RI WKH 2 
FORVHVW VWDWLRQV 

7KH GLVWDQFHV IRU WKHVH WZR VWDWLRQV QRZ DSSHDU LQ 
WKH PDS. 

70 IV WKHUH D UHIHUHQFH? 7ZR VHQWHQFHV ODWHU, ZH SURYLGH VHYHUDO UHIHUHQFHV. 

188±
189 

³7KH HYHQWV DOVR SURGXFHG SURGLJLRXV ORQJ-SHULRG 
HQHUJ\ ZLWK D GRPLQDQW SHULRG RI 35 V (FLJ. 5)´ :KDW 
FDQ EH WKH VRXUFH RI WKLV? 

7KH VRXUFH RI WKH ORQJ-SHULRG VHLVPLF UDGLDWLRQ LV 
GLVFXVVHG LQ WKH ILUVW SDUDJUDSK RI �2.1. 

FLJ. 
6 

FLJXUH 6, DFRXVWLF WUDQVPLVVLRQ ORVV: WKH SDWWHUQV DUH 
SUHWW\ GLIIHUHQW, ZKHUHDV WKH DXWKRUV DUH VWDWLQJ WKDW 
WKH VRXUFHV DUH YHU\ VLPLODU. :KDW FDQ H[SODLQ WKLV 
GLVFUHSDQF\? (RYHUDOO RQ WKH ZHVWHUQ SDUW) I WKRXJKW 
LW FRXOG EH GXH WR WKH DGGLWLRQ RI DFRXVWLF VWDWLRQV LQ 
WKH ZHVWHUQ UHJLRQ, EXW WKHVH VWDWLRQV GLG QRW VHHP 
WR GHWHFW DQ\ VLJQDO. I ZRXOG OLNH VRPH GLVFXVVLRQ RQ 
WKLV SRLQW. 

IQ WKLV UHVSRQVH ZH DVVXPH WKDW WKH SDWWHUQV \RX 
UHIHU WR DUH WKH WUDQVPLVVLRQ ORVV SDWWHUQV. 6LQFH WKH 
UHJLRQDO LQIUDVRXQG DUUD\V DOO GHWHFWHG WKH VLJQDO, ZH 
IRFXV RQ VLQJOH LQIUDVRXQG VHQVRUV LQ WKH EHORZ 
GLVFXVVLRQ (LQYHUWHG WULDQJOHV DQG VTXDUHV LQ FLJ. 6). 
2XU DELOLW\ WR GHWHFW DQ LQIUDVRXQG VLJQDO DW D VLQJOH 
LQIUDVRXQG VHQVRU LV VWURQJO\ FRQWUROOHG E\ WKUHH 
IDFWRUV: 

1. 7KH QRLVH OHYHO DW WKH VHQVRU (LQGLFDWHG E\ 
VHQVRU 5M6 SUHVVXUH). MDQ\ RI WKH 
³VLQJOH-VWDWLRQ´ W\SH LQIUDVRXQG VHQVRUV 
XVHG LQ WKLV VWXG\ DUH SDUW RI WKH 
PHWHRURORJLFDO VHQVLQJ SDFNDJH DGGHG WR 
7UDQVSRUWDEOH AUUD\ VHLVPLF VWDWLRQV. 7KLV 
PHDQV WKDW WKH VWDWLRQV ZHUH VLWHG SULPDULO\ 
IRU VHLVPLF, QRW LQIUDVRQLF, SHUIRUPDQFH. 
7KHUHIRUH, QRLVH LQ WKH LQIUDVRQLF EDQG ² IRU 
H[DPSOH, WXUEXOHQFH FUHDWHG E\ WKH 
LQWHUDFWLRQ RI ZLQG ZLWK QHDUE\ WRSRJUDSK\ 
(RU WUHHV/URFNV/VWUXFWXUHV QHDU WKH VHQVRU) 
² FDQ EH ODUJH IRU WKHVH VWDWLRQV. EYHQ IRU 
GHGLFDWHG VLQJOH VHQVRU LQIUDVRXQG LQVWDOOV, 
VXFK DV WKRVH GHSOR\HG IRU YROFDQR 
PRQLWRULQJ, QRLVH LV DQ LVVXH. AUUD\V FDQ 
KHOS PLWLJDWH WKLV SUREOHP E\ GHWHUPLQLQJ 
FRKHUHQW HQHUJ\ DFURVV WKH DUUD\. 

2. 7KH SURSDJDWLRQ FRQGLWLRQV (LQGLFDWHG E\ 
WUDQVPLVVLRQ ORVV). FRU QRQ-ORFDO (> 15 NP) 
LQIUDVRXQG, SURSDJDWLRQ LV HVSHFLDOO\ 
LPSRUWDQW VLQFH HQWLUH SRUWLRQV RI EDUWK¶V 
VXUIDFH FDQ UHVLGH LQ ³VKDGRZ ]RQHV´ LQ 
EHWZHHQ ERXQFH SRLQWV RI WKH DWPRVSKHULF 
ZDYHJXLGHV (GXFWV, VHH �5.1.3). 

3. 6RXUFH VWUHQJWK. :H DVVXPH WKDW WKH VRXUFH 
VWUHQJWK DQG GLUHFWLRQDOLW\ DUH YHU\ VLPLODU 
EHWZHHQ WKH WZR HYHQWV, EDVHG XSRQ WKH 
VLPLODULW\ RI WKH DFRXVWLF GDWD DQG GHSRVLWV. 

FLJ. 6 LV GHVLJQHG WR GLVSOD\ WKH ILUVW WZR RI WKHVH 
IDFWRUV RQ RQH PDS. IQ WKH FDVH RI WKH DGGLWLRQDO 
VWDWLRQV WR WKH ZHVW LQ 2019, ZKLOH ZH ZHUH EHWWHU 
DEOH WR VDPSOH WKH ZDYHILHOG, PRVW RI WKH DGGHG 
VWDWLRQV ZHUH QRLV\, VR HYHQ ZLWK VHHPLQJO\ 
IDYRUDEOH SURSDJDWLRQ WR WKH ZHVW, ZH KDYH QR 
DGGLWLRQDO GHWHFWLRQV. �5.1.2 GLVFXVVHV WKLV. FLQDOO\, 
QRWH WKDW WKH WUDQVPLVVLRQ ORVV PRGHOLQJ LV IRU D 



EDVLF SRLQW VRXUFH DQG LV LQGHSHQGHQW RI VRXUFH 
FKDUDFWHU EHWZHHQ WKH WZR \HDUV ² YDULDELOLW\ RI WKH 
WUDQVPLVVLRQ ORVV SDWWHUQ FRUUHVSRQGV WR YDULDELOLW\ 
LQ WKH DWPRVSKHUH EHWZHHQ WKH WZR \HDUV. LLNHZLVH 
IRU WKH 5M6 SUHVVXUH FDOFXODWLRQ ² WKLV VROHO\ 
UHIOHFWV GLIIHUHQFHV LQ ORFDO VLWH QRLVH EHWZHHQ WKH 
WZR \HDUV. 

6HF. 
4.1.2 

ZKDW LV WKH GHILQLWLRQ RI WKH URRW PHDQ VTXDUH 
SUHVVXUH? 

FRU DQ\ WLPH VHULHV VLJQDO, WKH URRW-PHDQ-VTXDUH LV 
WKH VTXDUH URRW RI WKH PHDQ RI WKH VTXDUHV RI HDFK 
GDWD YDOXH. IW LV D UHODWLYHO\ UREXVW PHWKRG IRU 
GHWHUPLQLQJ WKH DYHUDJH YDOXH ² LQ WKLV FDVH, 
DYHUDJH SUHVVXUH ² RI D ZDYHIRUP. 
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³:H XVH WKH VDWHOOLWH LPDJHU\ VKRZQ LQ FLJ. 2 WR 
HVWLPDWH WKH PDVV IRU HDFK HYHQW. FLUVW, ZH VXEWUDFW 
WKH DYDODQFKH VRXUFH DUHD IURP WKH WRWDO DUHD, 
LJQRUH HQWUDLQPHQW, DQG DVVXPH D XQLIRUP 1.5 P 
GHSRVLW WKLFNQHVV HYHU\ZKHUH RQ WKH VORSH WR REWDLQ 
D YROXPH.´ IV LW QRW SRVVLEOH WR GHGXFH LW IURP WKH 
DEMV? 

IW ZDV QRW SRVVLEOH WR GHGXFH WKH DYDODQFKH YROXPHV 
IURP DEM DQDO\VLV. 7KH 6IM DEM ZDV DFTXLUHG LQ 
ODWH JXO\ 2019, RQH PRQWK DIWHU WKH JXQH 2019 HYHQW. 
6LQFH WKH DYDODQFKH GHSRVLWV KDYH D ODUJH LFH 
FRPSRQHQW, LW LV XQOLNHO\ WKDW WKH 6IM DEM 
DFFXUDWHO\ FDSWXUHV WKH JXQH 2019 HYHQW¶V GHSRVLW. 
MRUH FULWLFDOO\, ZH GR QRW KDYH SUH-HYHQW DEMV IRU 
HLWKHU HYHQW (QRU D SRVW-HYHQW DEM IRU WKH MD\ 2016 
HYHQW), SUHFOXGLQJ DEM VXEWUDFWLRQ. 
    :H¶YH DGGHG D VHQWHQFH H[SODLQLQJ WKLV OLPLWDWLRQ 
WR WKH QHZ ³MDVV HVWLPDWLRQ´ VHFWLRQ (�4.1) RI WKH 
PDQXVFULSW. 

356±
368 

IW LV QRW FOHDU WR PH KRZ WKH DXWKRUV FKRRVH WKH HQG 
SRLQW. 

:H GR QRW LQ IDFW SLFN D C2M HQG SRLQW. :H SLFN D 
C2M VWDUW SRLQW, DQG ILQG WKH C2M UXQRXW OHQJWK 
WKDW UHVXOWV LQ WKH EHVW PDWFK RI WKH IRUFH-WLPH 
IXQFWLRQ IHDWXUHV WR WKH WRSRJUDSK\ DQG IORZ IHDWXUHV 
HYLGHQW LQ WKH GHSRVLWV. :H¶YH DGGHG VRPH 
FODULILFDWLRQ WR WKLV HQG LQ �4.3.3. 

FLJ. 
8 

6HLVPLF DQG DFRXVWLF VLJQDOV DUH VKLIWHG WR EH 
DOLJQHG RQ WKH WLPH 0 RI WKH LQYHUVLRQ. BXW I GR QRW 
XQGHUVWDQG ZK\ WKH\ DUH VKLIWHG IRU WUDYHO WLPH IURP 
GLIIHUHQW SRLQWV? (SRLQW IRUFH ORFDWLRQ IRU WKH VHLVPLF 
VLJQDOV, DQG DYDODQFKH SDWK PLGSRLQW IRU WKH 
DFRXVWLF VLJQDOV?) CDQ WKH DXWKRUV H[SODLQ WKLV 
FKRLFH, VLQFH LW KDV DQ LPSDFW RQ WKH LQWHUSUHWDWLRQ 
(SDUDJUDSK EHJLQQLQJ LLQH 505)? 

7KH VHOHFWLRQ RI D VRXUFH ORFDWLRQ WR IDFLOLWDWH 
VRXUFH-WR-UHFHLYHU GLVWDQFH FDOFXODWLRQV (DQG WKXV 
WUDYHO WLPH UHPRYDO) LV GLIILFXOW GXH WR WKH PRYLQJ 
VRXUFH (C2MV PRYHG XS WR 8 NP). :H VHOHFWHG WKH 
DYDODQFKH SDWK PLGSRLQW IRU WKH LQIUDVRXQG VRXUFH 
ORFDWLRQ VLQFH WKLV LV OLNHO\ WKH PRVW DFRXVWLFDOO\ 
HQHUJHWLF SRUWLRQ RI WKH IORZ (VHH VHFRQG DQG WKLUG 
SDUDJUDSKV LQ �6.4 IRU GLVFXVVLRQ). 7KH VHOHFWLRQ RI 
D VRXUFH ORFDWLRQ IRU WKH KLJK-IUHTXHQF\ (HF) 
VHLVPLF VRXUFH LV WULFNLHU, VLQFH ZH KDYH LGHQWLILHG 
PXOWLSOH HF WUDQVLHQWV WKDW FRUUHVSRQG WR GLIIHUHQW 
VRXUFH ORFDWLRQV. FRU H[DPSOH, WKH LQLWLDO HF 
WUDQVLHQW LV DVVRFLDWHG ZLWK D IDLOXUH QHDU WKH FURZQ 
RI WKH DYDODQFKH, EXW WKH IROORZLQJ VSLQGOH LV 
DVVRFLDWHG ZLWK WKH IUDJPHQWDWLRQ RI PDVV IXUWKHU 
GRZQVORSH (VLPLODU WR WKH LQIUDVRXQG VRXUFH 
ORFDWLRQ). 
    FRU FRQVLVWHQF\ ZLWK WKH LQIUDVRXQG WUDYHO WLPH 
UHPRYDO ORFDWLRQ, ZH¶YH FKDQJHG WKH ORFDWLRQ IRU 
VKLIWLQJ RI WKH VHLVPLF VLJQDOV WR WKH DYDODQFKH 
PLGSRLQW. 7KLV GRHV QRW FKDQJH RXU LQWHUSUHWDWLRQV 
(SDUDJUDSK EHJLQQLQJ RQ OLQH 509 LQ WKH UHYLVHG 
PDQXVFULSW). 

456, ³PDQLIHVWHG DV D KLJK-IUHTXHQF\´: IQGLFDWH WKH AGGHG ³(> 5 H])´ LQ WKHVH WZR SODFHV. 6HH DOVR FLJ. 



460 IUHTXHQF\ KHUH. (6DPH LLQH 460) 4. 

  


