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�Wkh Ihghudo Uhvhuyh Edqn ri Fohyhodqg> H{hfxwlyh Ylfh Suhvlghqw dqg Gluhfwru ri Uhvhdufk/
Ihghudo Uhvhuyh Edqn ri Qhz \run dqg QEHU> dqg Wkh Ihghudo Uhvhuyh Edqn ri Fohyhodqg/
uhvshfwlyho|1 Zh judwhixoo| dfnqrzohgjh wkh frpphqwv dqg dvvlvwdqfh ri Wrgg Fodun/ Ehq Fudlj
dqg Vfrww Urjhu1 Doo ri wkh gdwd dqg surjudpv xvhg lq wklv vwxg| duh dydlodeoh iurp wkh dxwkruv
xsrq uhtxhvw1 Wkh ylhzv vwdwhg khuhlq duh wkrvh ri wkh dxwkruv dqg qrw qhfhvvdulo| wkrvh ri
wkh Ihghudo Uhvhuyh Edqn ri Fohyhodqg/ wkh Ihghudo Uhvhuyh Edqn ri Qhz \run ru wkh Erdug ri
Jryhuqruv ri wkh Ihghudo Uhvhuyh V|vwhp1
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OLê tüLý*_ êi ð?|ihThi| 4L?|üí|Lí4L?|ü Uü@?}it ð? |üi 4i@týhi_ çL?tý4ih èhðUi
W?_i q ïñih |üi )i@htc |üðt ^ýit|ðL? ü@t *i_ |L |üi UL?t|hýU|ðL? Lu tiñih@* 4i@týhit Lu
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@?_ i?ih}) ThðUi 4Lñi4i?|tc @hi Lu|i? ð}?Lhi_c @?_ ULhi ð?ã@|ðL? ðt t)?L?)4Lýt êð|ü |üi
çèW |ü@| i U*ý_it uLL_ @?_ i?ih})ë� îý| ðt ð| |hý*) |üi U@ti |ü@| uLL_ @?_ i?ih}) ThðUi
Uü@?}it ?iñih UL?|@ð? ð?uLh4@|ðL? @MLý| |hi?_ ð?ã@|ðL?q ïhc uLh |ü@| 4@||ihc ðt ð| L?*)
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t|@|ðt|ðU@* 4i|üL_L*L}) uLh hi_ýUð?} |üi |h@?tð|Lh) ?Lðti ð? 4i@týhi_ ð?ã@|ðL? ð?_ðUitë

Aüðt T@Tih uL**Lêt Lýh hiUi?| êLh!c *@h}i*) Mi}ð??ð?} êð|ü îh)@? @?_ çiUUüi||ð E�bbeäc
êüihi êi ð?ñit|ð}@|i |üi it|ð4@|ðL? Lu @}}hi}@|i UL?tý4ih ThðUi ð?ã@|ðL? ýtð?} |hð44i_
4i@?t Lu |üi _ðt|hðMý|ðL? Lu ThðUi Uü@?}itë Aüiti @hi it|ð4@|Lht |ü@| @hi hLMýt| |L |üi
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TihUi?|c uhL4 i@Uü |@ð* Lu |üi _ðt|hðMý|ðL? Lu ThðUi Uü@?}itë

,ñih) t|ý_i?| ð? ð?|hL_ýU|Lh) t|@|ðt|ðUt *i@h?t |ü@|c êüi? _@|@ @hi _h@ê? uhL4 @
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êð|ü @ t@4T*i !ýh|Ltðt |ü@| ðt Lu|i? týMt|@?|ð@**) @MLñi |i?ë N?_ih*)ð?} *iT|L!ýh|L|ðU
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Lýh i@h*ðih T@Tihtc êi _ðtUýtt üLê |üiti ThLM*i4t *i@_ |L |h@?tð|Lh) 4Lñi4i?|t ð? |üi
t@4T*i 4i@?c U@ýtð?} ð| |L ü@ñi @ üð}ü t4@**ít@4T*i ñ@hð@?Uië

Bðñi? êü@| êi !?Lê @MLý| |üi _ðt|hðMý|ðL? Lu ThðUi Uü@?}itc êü@| ðt |üi 4Lt| iæUði?|
it|ð4@|Lh Lu |üi �ht| 4L4i?| Lu |üi ThðUi Uü@?}i _ðt|hðMý|ðL?q OLê U@? êi ThL_ýUi @
hi_ýUi_í?Lðti it|ð4@|i Lu @}}hi}@|i ð?ã@|ðL? @| üð}ü uhi^ýi?Uðitq ïýh @?têih ðt |L |hð4
|üi ThðUi Uü@?}i _ðt|hðMý|ðL?c ?L| M) hi4Lñð?} uLL_ @?_ i?ih}) ThðUit iñih) |ð4ic Mý| M)
ð}?Lhð?} tL4i TihUi?|@}i Lu |üi üð}üit| @?_ *Lêit| ThðUi Uü@?}it i@Uü 4L?|üë

ì t|ý_) 4L?|ü*) Uü@?}it ð? ML|ü UL?tý4ih @?_ ThL_ýUih ThðUit ð? |üi Në5ë #@|@
@ñ@ð*@Mð*ð|) _ðU|@|i |ü@| êi i @4ð?i ôS UL4TL?i?|t Lu |üi çèW uhL4 �bS. |L �bbS @?_ 2b
UL4TL?i?|t Lu |üi èèW Lñih |üi t@4i TihðL_ë AühLý}üLý|c êi |@!i @t Lýh Mi?Uü4@h!
|üi |üðh|)ítð 4L?|ü Ui?|ihi_ 4Lñð?} @ñih@}i Lu @U|ý@* ð?ã@|ðL?ë ì iñ@*ý@|i |üi @Mð*ð|)
Lu U@?_ð_@|i it|ð4@|Lht |L |h@U! |üi 4Lñi4i?|t ð? |üi Mi?Uü4@h!ë ïýh UL?U*ýtðL?t @hi
|ü@| |üi 4Lt| iæUði?| it|ð4@|i Lu ð?ã@|ðL? @| |üi UL?tý4ih *iñi* UL4it uhL4 |hð44ð?}
bI uhL4 i@Uü |@ð*c êüð*i iæUði?| it|ð4@|ðL? Lu ThL_ýUih ThðUit |hð4t eDIë î) |hð44ð?}

4Wkh 4<<: Hfrqrplf Uhsruw ri wkh Suhvlghqw lv d sulph h{dpsoh1 Fkduw 509 rq sdjh :9/ dqg df0
frpsdq|lqj wh{w/ xvh wkh qrz frpprqsodfh ghvljqdwlrq ri fruh lqðdwlrq dv wkh cFrqvxphu Sulfh Lqgh{
h{foxglqj wkh yrodwloh irrg dqg hqhuj| frpsrqhqwv1*

�



@ Uý4ý*@|ðñi �HI Lu |üi UL?tý4ih ThðUi _ðt|hðMý|ðL? êi @hi @M*i |L hi_ýUi |üi hLL|í
4i@?ít^ý@hiíihhLh E+�5,ä Lu @}}hi}@|i ð?ã@|ðL? M) ?i@h*) L?ií^ý@h|ihë 6Lh |üi èèWc
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t|@|ðt|ðUt uLh |üi _ðt|hðMý|ðL? Lu çèW @?_ èèW ThðUi Uü@?}itë 5iU|ðL? ô _ðtUýttit |üi
t|@|ðt|ðU@* ThLM*i4t êi @||i4T| |L LñihUL4ië 5iU|ðL? e uL**Lêt êð|ü M) @ _ðtUýttðL? Lu
|üi �L?|i ç@h*L hitý*|t |ü@| }ýð_i Lýh UüLðUi Lu |üi LT|ð4@* |hð44i_ it|ð4@|Lhë ì
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t@4T*i TihðL_c Uü@?}it ð? |üi _i}hii Lu _ðt@}}hi}@|ðL? Lu çèW _@|@c @?_ Uü@?}it ð? |üi
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|üi ThðUi t|@|ðt|ðUt i@Uü 4L?|üë2 6ð}ýhi � T*L|t |üi 4L?|ü*) Uü@?}it ð? UL?tý4ih @?_
ThL_ýUih ThðUitc @| @? @??ý@* h@|ic |L}i|üih êð|ü @ |ühiií)i@h Ui?|ihi_ 4Lñð?} @ñih@}ic
ML|ü uLh |üi TihðL_ �bS.Gf2 |L �bb.Gfeëô

út ðt iñð_i?| uhL4 |üi �}ýhic |üi 4L?|ü*) Uü@?}it ð? ML|ü Lu |üiti ThðUi ð?_ðUit
UL?|@ð? týMt|@?|ð@* üð}üíuhi^ýi?U) ?Lðtië î) |üðt êi 4i@? |ü@| _iñð@|ðL?t Lu |üi 4L?|ü*)
Uü@?}it uhL4 |üi |hi?_ @hi ^ýð|i *@h}i @?_ Lu|i? hiñihti_ë W? u@U|c |üi t|@?_@h_ _iñð@|ðL?
Lu |üi _ðgihi?Ui Mi|êii? |üi 4L?|ü*) @?_ |üi 4Lñð?} @ñih@}i @}}hi}@|i ThðUi Uü@?}i
ðt Sëb2 TihUi?|@}i TLð?|t uLh |üi èèW @?_ 2ëDf TihUi?|@}i TLð?|t uLh |üi çèW EML|ü @|
@??ý@* h@|itäë ú *LL! @| |üi @U|ý@* _ðt|hðMý|ðL?t tüLêt |ü@| @ bfI UL?�_i?Ui ð?|ihñ@* uLh
|üi çèW ðt uhL4 íôëb2 |L nôë.S TihUi?|@}i TLð?|tc êüð*i uLh |üi èèW ð| ðt uhL4 í�fëôD |L
nHëb. TihUi?|@}i TLð?|të W? L|üih êLh_tc tð?Ui �bS.c 4L?|ü*) Uü@?}it ð? ThL_ýUih ThðUit
ü@ñi Mii? ið|üih 4Lhi |ü@? �f TihUi?|@}i TLð?|t Mi*Lê Lh H TihUi?|@}i TLð?|t @MLñi |üi
|üðh|)ítð 4L?|ü 4Lñð?} @ñih@}i L?i ð? iñih) |i? 4L?|üt-

Aüi UL44L? 4i|üL_ Lu i U*ý_ð?} uLL_ @?_ i?ih}) tð4T*) _Lit ?L| üi*T 4ýUüë W?
u@U|c |üi t|@?_@h_ _iñð@|ðL? Lu |üi _ðgihi?Ui Mi|êii? |üi çèW i uLL_ @?_ i?ih}) @?_ |üi
|üðh|)ítð 4L?|ü @ñih@}i çèW ðt 2ëô� TihUi?|@}i TLð?|tc @?_ |üi bfI UL?�_i?Ui ð?|ihñ@*
tühð?!t t*ð}ü|*) |L díôë.ôcnôë.So TihUi?|@}i TLð?|të î) UL?|h@t|c uLh |üi èèWc i U*ý_ð?}
uLL_ @?_ i?ih}) ð4ThLñit |üð?}tc @t |üi t|@?_@h_ _iñð@|ðL? Lu _ðgihi?Ui Mi|êii? |üi èèW

5Fhffkhwwl +iruwkfrplqj, vxjjhvwv d suholplqdu| dqvzhu wr h{dfwo| wklv txhvwlrq1
6Zh xvh 69 frpsrqhqwv ri wkh Frqvxphu Sulfh Lqgh{ iru Xuedq Frqvxphuv/ vhdvrqdoo| dgmxvwhg e| wkh

EOV1 Wkhvh gdwd duh doo dydlodeoh frqwlqxrxvo|/ prqwko|/ vlqfh 4<9:=341 Wkh krxvlqj vhuylfh frpsrqhqw
lv edvhg rq wkh uhqwdo htxlydohqfh phdvxuh ri rzqhu rffxslhg krxvlqj/ dqg vr sulru wr 4<;5/ wkh vhulhv lv
hvvhqwldoo| wkh h{shulphqwdo FSL0[41 Wkh surgxfhu sulfh lv edvhg rq wkh SSL iru frpprglwlhv/ dqg xvhv d
vhw ri ehwzhhq 5< dqg 64 frpsrqhqwv1 Doo gdwd duh vhdvrqdoo| dgmxvwhg xvlqj wkh DULPD [044 surfhgxuhv
dydlodeoh zlwk VDV1 D ghwdlohg Dsshqgl{ frqwdlqlqj ghvfulswlrqd ri wkh vrxufhv dqg frqvwuxfwlrq ri wkh
gdwd vhwv xvhg lv dydlodeoh iurp wkh dxwkruv xsrq uhtxhvw1
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A@M*i � hiTLh|t ?ý4ihLýt _itUhðT|ðñi t|@|ðt|ðUt uLh |üi UhLttítiU|ðL?@* _ðt|hðMý|ðL? Lu
4L?|ü*) ThðUi Uü@?}it @| Lñih*@TTð?} üLhð3L?t Lu L?i |L |üðh|)ítð 4L?|ütë ú4L?} |üi
?L|iêLh|ü) Uü@h@U|ihðt|ðUt ðt |ü@| |üi _ðt|hðMý|ðL?t @hi Lu|i? t!iêi_ë Aüi 4i@? @MtL*ý|i
ñ@*ýi Lu |üi t!iê?ittc |üi 4i@? Lu V�

| c ð? 4L?|ü*) çèW Uü@?}it ðt fë2f @?_ ð? èèW
Uü@?}it ð| ðt fëfec tý}}it|ð?} |ü@| |üi _ðt|hðMý|ðL?t @hi ?i@h*) t)44i|hðU@* L? @ñih@}ië
îý| |üi t|@?_@h_ _iñð@|ðL? Lu V�

| ðt 2ëôD uLh |üi çèW @?_ 2ëôS uLh |üi èèWc ð4T*)ð?} |ü@|
_ðt|hðMý|ðL?t Lu L?ií4L?|ü Uü@?}it @hi Lu|i? üð}ü*) t!iêi_ë Aüðt t|@?_@h_ _iñð@|ðL?
u@**t Lg @t |üi üLhð3L? ð?Uhi@titc ð4T*)ð?} |ü@| |üi _ðt|hðMý|ðL? Lu *L?}ihíhý? Uü@?}it @hi

7Lw lv vwudljkwiruzdug wr vkrz wkdw li wkh sulfh ohyho lqgh{ xwlol}hv ñ{hg zhljkwv/ fdoo wkhvh zl/ wkhq wkh
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Lu |üi çèWíN Lñih |üi TihðL_ �bS.ëf2 |L �bb.ëfec êð|ü ð|t �bHD êið}ü|të AL tð4T*ðu) |üi
i Tihð4i?|tc êi ti| |üi hi*@|ðñi ð4TLh|@?Uit Eoð|ä i^ý@* |L |üi �bHD êið}ü|t Eçðäc @?_
*i@ñi |üi4 � i_ |ühLý}üLý|ë 6Lh |üi èèWc êi ýti @ hi_ýUi_ ti| Lu 2. UL4TL?i?|t
@*tL @ñ@ð*@M*i Lñih |üi �bS.ëf2 |L �bb.ëfe t@4T*i @?_ |üiðh � i_ �bH2 êið}ü|të úu|ih
týM|h@U|ð?} i@Uü ThðUi Uü@?}i uhL4 |üi |üðh|)ítð 4L?|ü 4Lñð?} @ñih@}i Uü@?}i ð? |üi
@TThLThð@|i ð?_i c êi ü@ñi |êL 4@|hðUit Lu hi*@|ðñi ThðUi Uü@?}itë

W? i@Uü i Tihð4i?|c êi h@?_L4*) _h@ê @ tihðit Lu t@4T*it M) |@!ð?} L?i LMtihñ@|ðL?
uLh i@Uü Lu |üi UL4TL?i?| |ð4iítihðit Q L?i _h@ê uhL4 i@Uü UL*ý4? ð? |üi hi*@|ðñiíThðUií
Uü@?}i 4@|hð ë Aüðt ðt @ MLL|t|h@T ThLUi_ýhi uhL4 êüðUü êi }i?ih@|i �fcfff t@4T*itc
i@Uü êð|ü ôS hi*@|ðñi ThðUi Uü@?}it uLh çèW _@|@c Lh 2b hi*@|ðñi ThðUi Uü@?}it uLh èèW
_@|@ë ì |üi? UL4Tý|i |üi |êL 4i@týhit Lu iæUði?U) Q |üi hLL|í4i@?ít^ý@hi_ ihhLh
E+�5,ä @?_ |üi 4i@? @MtL*ý|i _iñð@|ðL? E�ú#äë

Aüi hitý*|t @hi hiTLh|i_ ð? 6ð}ýhit e @?_ Dë Aüi êið}ü|i_ 4i@?t @hi uLý?_ |L Mi |üi
*i@t| iæUði?| Lu @** Lu |üi it|ð4@|Lhtë Aüi iæUði?U) Lu |üi ð?ã@|ðL? it|ð4@|it }hi@|*)
ð4ThLñit êð|ü iñi? ñih) t4@** |hð4t uhL4 |üi t@4T*ië 6Lh i @4T*ic ð? |üi U@ti Lu |üi
çèWc |hð44ð?} @t *ð||*i @t ôI uhL4 i@Uü |@ð* Lu UhLttítiU|ðL?@* _ðt|hðMý|ðL? ð4ThLñit |üi
iæUði?U) Lu |üi it|ð4@|Lh M) Lñih �DIë Aüi 4Lt| iæUði?| it|ð4@|Lh uLh 4L?|ü*) çèW
_@|@ ê@t |üi .I |hð44i_ 4i@? êüihi |üi iæUði?U) }@ð? ðt @TThL ð4@|i*) 2fIc @*|üLý}ü
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6WBN+, DG èhL_ýUih èhðUit
,æUði?U) Lu Ahð44i_ ,t|ð4@|Lhtc �L?|i ç@h*L +itý*|t

|hð4t ð? |üi ?ið}üMLhüLL_ Lu |üðt it|ð4@|Lh TihuLh4 ?i@h*) @t êi**ë�f

6Lh |üi èèWc üLêiñihc 4ýUü *@h}ih |hð4t Lu |üi t@4T*i _ðt|hðMý|ðL? @hi ?iUitt@h) |L
@Uüðiñi |üi iæUði?| it|ð4@|Lhë Aüi LT|ð4@* |hð4c êüðUü LUUýht ð? |üi h@?}i Lu efIc ü@t
@? +�5, |ü@| ðt L?*) L?ií|üðh_ |ü@| Lu |üi t@4T*i 4i@?-

D ,æUði?| W?ã@|ðL? ,t|ð4@|ðL?G Oðt|LhðU@* #@|@

ì ?Lê 4Lñi |L @ 4Lhi UL4T*i|i i @4ð?@|ðL? Lu |üi @U|ý@* _@|@ë Oihi êi êð**
UL4T@hi |üi hi*@|ðñi iæUði?U) Lu |hð44i_ it|ð4@|Lht ýtð?} |üi üðt|LhðU@* |ð4i tihðitc
|@!ð?} @UULý?| Lu |üi Uü@?}it ð? |üi hi*@|ðñi ð4TLh|@?Uit d|üi oð|<t ð? i^ý@|ðL? E2äo Lñih
|ð4ië Aü@| ðt |L t@)c êi êð** UL4Tý|i |üi êið}ü|i_ _ðt|hðMý|ðL?t Lu ð?ã@|ðL? i@Uü 4L?|üc
êüihi |üi êið}ü|t ñ@h) M@ti_ L? Uü@?}it ð? hi*@|ðñi ThðUit @t êi** @t |üi TihðL_ðU hiM@tð?}
_L?i M) |üi îýhi@ý Lu w@MLh 5|@|ðt|ðUt hLý}ü*) L?Ui Tih _iU@_ië

43Wkh whfkqltxh zh vxjjhvw khuh lv dssursuldwh iru fdvhv lq zklfk wkh sulfh0fkdqjh glvwulexwlrqv duh
v|pphwulfdo rq dyhudjh1 Zh nqrz ri lqvwdqfhv zkhuh wklv lv qrw wkh fdvh1 Iru h{dpsoh/ Urjhu*v +4<<:,
h{dplqdwlrq ri Qhz ]hdodqg sulfh gdwd uhyhdov d shuvlvwhqw/ srvlwlyh vnhzqhvv lq wkh sulfh fkdqjh glvwul0
exwlrq wkdw surgxfhv d eldv lq wkh wulpphg hvwlpdwruv ri wkh phdq1 Urjhu frqvwuxfwv wulpphg hvwlpdwruv
fhqwhuhg rq wkh phdq shufhqwloh/ ru wkh shufhqwloh ri wkh glvwulexwlrq fruuhvsrqglqj wr wkh phdq ri wkh
glvwulexwlrq1 Wkdw lv/ iru Qhz ]hdodqg sulfh gdwd/ Urjhu wulpv wkh wdlov ri wkh glvwulexwlrq dv|pphwul0
fdoo|/ fhqwhulqj rq wkh 8:wk shufhqwloh1 Lq wklv zd|/ wkh wulpphg hvwlpdwru lv dq xqeldvhg hvwlpdwh ri
wkh FSL wuhqg lq Qhz ]hdodqg1 Urjhu*v lqvljkw lpsolhv d surfhgxuh lq zklfk wkh wulp dqg fhqwhulqj
sdudphwhu duh fkrvhq mrlqwo| wr plqlpl}h hlwkhu wkh UPVH ru PDG fulwhulrq/ vxemhfw wr wkh hvwlpdwru
ehlqj xqeldvhg lq wkh vdpsoh1
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6WBN+, SG çL?tý4ih èhðUit
,æUði?U) Lu Ahð44i_ ,t|ð4@|Lhtc Oðt|LhðU@* #@|@

W? 5iU|ðL? Dë�c êi *LL! uLh |üi LT|ð4@* |hð44i_ 4i@? it|ð4@|Lh ýtð?} |üi i?|ðhi �bS.
|L �bb. t@4T*i Uýhhi?|*) @ñ@ð*@M*ië úhi |üi hitý*|t Lu |üi ThiñðLýt tiU|ðL? hLMýt| |L
tiñih@* LMñðLýt Uü@?}it ð? 4i|üL_tq ì i @4ð?i |ühii U@titë W? |üi �ht|c hiTLh|i_ ð?
5iU|ðL? Dë2c êi t|ý_) 4Lhi _ðt@}}hi}@|i_ çèW _@|@ Lñih @ tüLh|ih t@4T*i TihðL_ë W?
5iU|ðL? Dëôc êi *LL! @| |üi ð4T*ðU@|ðL?t Lu Uü@?}ð?} |üi 4i@týhi4i?| Mi?Uü4@h! uhL4
|üi |üðh|)ítð 4L?|ü Ui?|ihi_ 4Lñð?} @ñih@}i Lu @U|ý@* ð?ã@|ðL? |L 4Lñð?} @ñih@}it Lu
uhL4 |êi?|)íuLýh |L tð |) 4L?|ütë 6ð?@**)c ð? 5iU|ðL? Dëec êi t|ý_) it|ð4@|Lh t|@Mð*ð|)
M) *LL!ð?} @| LT|ð4@* |hð4t Lñih ñ@h)ð?} t@4T*i TihðL_të ì UL?U*ý_i |üðt tiU|ðL? êð|ü
@ tý44@h) @?_ UL4T@hðtL? Lu |üi |hð44i_ 4i@?t êð|ü |üi ð?ã@|ðL? 4i@týhit |ü@|
@hMð|h@hð*) i U*ý_i uLL_ @?_ i?ih})ë

Dë� Aüi î@ti*ð?i ç@ti

W? |üðt tiU|ðL? êi UL?tð_ih |üi |ð4iítihðit Uü@h@U|ihðt|ðUt Lu |üi |hð44i_í4i@? it|ð4@í
|Lhtë ì U@*Uý*@|i |üi +�5, @?_ |üi �ú# uLh i@Uü |hð44i_ it|ð4@|Lh ýtð?} 4L?|ü*)
üðt|LhðU@* UL4TL?i?| ThðUi _@|@ë Aü@| ðtc êi UL4Tý|i |üi |hð44i_í4i@? it|ð4@|Lht
Lu ð?ã@|ðL? 4L?|üíM)í4L?|üc @?_ UL4T@hi |üiðh _iñð@|ðL?t uhL4 |üi Ui?|ihi_ |üðh|)ítð 
4L?|ü 4Lñð?} @ñih@}ië Aüi hitý*|tc hiThL_ýUi_ ð? 6ð}ýhi S uLh |üi çèWc @?_ 6ð}ýhi .
uLh |üi èèWc @hi ñðh|ý@**) ð_i?|ðU@* |L |üLti ð? |üi �L?|i ç@h*L i Tihð4i?|t tüLê? ð?
6ð}ýhit e @?_ Dë��

W| ðt i@t) |L tii üLê 4ýUü ð?ã@|ðL? 4i@týhit @hi t|@Mð*ð3i_ M) |hð44ð?}ë 6ð}ýhi H

44Wkurxjkrxw wklv vhfwlrq/ wkh SSL gdwd vhw xvhv d vhw ri frpsrqhqwv wkdw ydulhv iurp 5< wr 64 lq
qxpehu/ ghshqglqj rq gdwd dydlodelolw|
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,æUði?U) Lu Ahð44i_ ,t|ð4@|Lhtc Oðt|LhðU@* #@|@

A@M*i 2G çL4T@hðtL? Lu W?ã@|ðL? ,t|ð4@|Lht

çèW èèW
�bS. |L �bb. �bS. |L �bb.
+�5, �ú# +�5, �ú#

�i@? E7%fä 2ëDf �ë.S Sëb� eë2.
i 6LL_: ,?ih}) 2ëô� �ëS2 eë�e 2ëDD
�i_ð@? E7%Dfä 2ëfe �ëD� ôëbH 2ëDD
ïT|ð4@* Ahð4 �ëbô �ëô� ôëHf 2ëD2
Ahð4 @| ïT|ë bI bI efI eDI

ú** ñ@*ýit @hi UL4Tý|i_ uhL4 4L?|ü*) Uü@?}it @t @??ý@* h@|itë #iñð@|ðL?t @hi uhL4 |üi ôSí4L?|ü Ui?|ihi_ 4Lñð?} @ñih@}ië

Aüi LT|ð4@* |hð4 ðt |üi |hð4 |ü@| 4ð?ð4ð3it ið|üih +�5,k Lh �ú#kë
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T*L|t |üi 4i@?c |üi |üðh|)ítð 4L?|ü Ui?|ihi_ 4Lñð?} @ñih@}ic @?_ |üi iæUði?| |hð44i_
it|ð4@|Lh uLh 4L?|ü*) çèW @?_ èèW _@|@ uLh |üi a@?ý@h) �bbf |L #iUi4Mih �bbS TihðL_ë

A@M*i 2 UL4T@hit |üi ThLTih|ðit Lu @ ?ý4Mih Lu UL44L?*) ýti_ it|ð4@|Lht uLh UL?í
tý4ih @?_ ThL_ýUih ThðUi ð?ã@|ðL?ë 6LUýtð?} �ht| L? |üi çèWc êi ?L|i |ü@| i U*ý_ð?}
uLL_ @?_ i?ih}) ThL_ýUit *ð||*i ð4ThLñi4i?| ð? iæUði?U)ë Aüi çèW i U*ý_ð?} uLL_ @?_
i?ih}) ðt L?*) t*ð}ü|*) 4Lhi iæUði?| |ü@? |üi çèWíN ð|ti*uc hi_ýUð?} |üi +�5, uhL4 2ëDf
|L 2ëô�ë îý| |hð44ð?} U*i@h*) üi*Ttë Ahð44ð?} bI Lu |üi UhLttítiU|ðL?@* _ðt|hðMý|ðL? Lu
UL?tý4ih ThðUit hi_ýUit |üi +�5, M) éýt| ý?_ih 2ô TihUi?|ë�2

6Lh ThL_ýUih ThðUitc |üi ð4ThLñi4i?|t @hi iñi? 4Lhi _h@4@|ðUë Ntð?} |üi *L?} t@4T*i
TihðL_c êi �?_ |ü@| |hð44ð?} efI Lu |üi _ðt|hðMý|ðL? uhL4 i@Uü |@ð* ð4ThLñit |üi +�5,
M) Lñih eD TihUi?|ë , U*ý_ð?} uLL_ @?_ i?ih}) uhL4 |üi èèW hi_ýUit |üi +�5, M) *itt
|ü@? ef TihUi?|ë�ô

Dë2 �Lhi #ðt@}}hi}@|i_ #@|@

Aüi ThðUi t|@|ðt|ðUt @hi UL**iU|i_ @| @ 4ýUü 4Lhi _ðt@}}hi}@|i_ *iñi* |ü@? êü@| êi
ü@ñi ýti_ |üýt u@hë #Lit |üi LT|ð4@* |hð4 Uü@?}i êð|ü |üi *iñi* Lu @}}hi}@|ðL?q Aüi
i Tihð4i?|t ð? 5iU|ðL? ô tý}}it| |ü@| |üi @?têih |L |üðt ^ýit|ðL? êð** _iTi?_ L? êü@|
ü@TTi?t |L |üi !ýh|Ltðt Lu |üi UhLttítiU|ðL? _ðt|hðMý|ðL? Lu ThðUi Uü@?}it @t êi ñ@h) |üi
*iñi* Lu @}}hi}@|ðL?ë

AL i @4ð?i |üðt ðttýic êi @tti4M*i_ @ _@|@ ti| UL4TLti_ Lu Mi|êii? �e2 @?_ �.D
UL4TL?i?|t Lu |üi çèWíN uhL4 �b.H |L �bbSë Aüi ?ý4Mih Lu tihðit E@?_ |üi hi*@|ðñi
ð4TLh|@?Ui Lu i@Uü tihðitä ñ@hðit i@Uü 4L?|ü _iTi?_ð?} L? @ñ@ð*@Mð*ð|)ë Aüi êið}ü|i_
!ýh|Ltðt Lu |üiti _@|@ ðt 4ýUü üð}üih |ü@? |ü@| uLh |üi ôS UL4TL?i?| _@|@ti| i @4ð?i_
ð? |üi ThiñðLýt tiU|ðL?ë 6Lh 4L?|ü*) Uü@?}itc uLh i @4T*ic A@M*i � hiTLh|t |ü@| ð?ã@|ðL?
ð? |üi ôS UL4TL?i?|t Lu |üi çèWíN ü@t 4i_ð@? !ýh|Ltðt Lu bëSHë î) UL?|h@t|c |üi !ýh|Ltðt

45Eu|ghq dqg Fduovrq +4<<7, dovr qrwh wkdw wklv wulp surgxfhv wkh plqlpxp wlph0vhulhv yduldqfh ri
dq| wulpphg0phdq hvwlpdwru ryhu wkh 4<9: wr 4<<7 shulrg1
46D frpprq whfkqltxh iru uhgxflqj wkh qrlvh lq wkh kljk iuhtxhqf| lqðdwlrq hvwlpdwhv xvhv wlph0

vhulhv dyhudjhv1 Zh kdyh frqgxfwhg h{shulphqwv wkdw frpelqh wulpplqj zlwk wlph0dyhudjlqj1 Zh qrwh
wkdw dyhudjlqj wkh frpsrqhqw sulfh fkdqjh gdwd sulru wr wulpplqj/ ru suh0wulp dyhudjlqj / ghfuhdvhv
wkh dprxqw ri wulpplqj qhfhvvdu| wr surgxfh d plqlpxp UPVH hvwlpdwru ri wkh lqðdwlrq wuhqg1 Iru
h{dpsoh/ xvlqj wkuhh0prqwk dyhudjh sulfh fkdqjhv ri frpsrqhqw FSL gdwd/ wkh plqlpxp UPVH ri wkh
lqðdwlrq wuhqg lv irxqg e| wulpplqj 9( iurp wkh wdlov ri wkh sulfh fkdqjh glvwulexwlrq/ frpsduhg wr wkh
<( wulpv uhtxluhg ri prqwko| gdwd1 Vlplodu uhvxowv zhuh irxqg iru srvw0wulp dyhudjhv/ zkhuh zh dyhudjh
wkh prqwko| wulpphg phdqv1 Wkdw lv/ li zh fdofxodwh wkh wulpphg hvwlpdwruv/ dqg frpsxwh d 60prqwk
dyhudjh ri wkdw uhvxow/ wkh plqlpxp UPVH hvwlpdwh ri wkh lqðdwlrq wuhqg lv irxqg e| wulpplqj 9( iurp
hdfk wdlo ri wkh sulfh fkdqjh glvwulexwlrq1 Hyhq dw uhodwlyho| orz iuhtxhqflhv/ vrph dprxqw ri wulpplqj
ri wkh sulfh fkdqjh glvwulexwlrq vhhpv zduudqwhg1 Iru h{dpsoh/ xvlqj d 90prqwk frpsrqhqw sulfh fkdqjh
dqg d 90prqwk dyhudjh ri wkh wulpphg hvwlpdwruv/ wkh plqlpxp UPVH hvwlpdwru ri wkh FSL wuhqg lv
rewdlqhg e| wulpplqj 8( iurp hdfk wdlo ri wkh sulfh fkdqjh glvwulexwlrq1 Wkhvh dowhuqdwlyh vprrwklqj
whfkqltxhv dgguhvv d vrphzkdw glòhuhqw txhvwlrq iurp wkh rqh srvhg lq wklv sdshu= Krz pxfk qhz
lqirupdwlrq grhv d prqwko| sulfh uhsruw frqwdlqB Zh ohdyh wkh lqyhvwljdwlrq ri wklv lpsruwdqw duhd iru
ixwxuh uhvhdufk1
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6WBN+, bG çL?tý4ih èhðUitc �e2 |L �.D çL4TL?i?|t
,æUði?U) Lu Ahð44i_ ,t|ð4@|Lhtc Oðt|LhðU@* #@|@

ð? |üi 4Lhi _ðt@}}hi}@|i_ _@|@ ti| ü@t @ 4i_ð@? Lu eôë�-
út ð? 5iU|ðL? Dë�c êi UL?t|hýU|c ýtð?} üðt|LhðU@* _@|@c |üi +�5, @?_ �ú# uLh i@Uü

Lu |üi |hð44i_ it|ð4@|Lhtc uhL4 k ' f |L Dfë Aüiti ThLñð_i @ }@ý}i Lu |üi iæUði?U)
}@ð?t uhL4 |hð44ð?} |üi Lý|*)ð?} |@ð*t Lu |üi ThðUiíUü@?}i _ðt|hðMý|ðL?ë Aüi hitý*|t ð?
6ð}ýhi b UL?�h4 |ü@|c ð? |üi U@ti Lu UL?tý4ih ThðUitc |üi iæUði?| it|ð4@|ðL? Lu ð?ã@|ðL?
hi^ýðhit 4Lhi |hð44ð?} êüi? 4Lhi _ðt@}}hi}@|i_ _@|@ @hi ýti_ë W? |üðt i Tihð4i?|c |üi
LT|ð4@* |hð4 ðt �SIc @| êüðUü TLð?| |üi +�5, ðt Uý| ?i@h*) ð? ü@*uë îý| @}@ð?c ñðh|ý@**)
@?) |hð44ð?} üi*Ttë 6Lh i @4T*ic |hð44ð?} bI uhL4 i@Uü |@ð* Q |üi LT|ð4@* @4Lý?|
uLh |üi ôS UL4TL?i?| _@|@ ti| Q hi_ýUit |üi +�5, M) @MLý| efIë

Aüi Th@U|ðU@* ð4T*ðU@|ðL?t Lu |üðt i ihUðti @hi u@ðh*) ð4TLh|@?|ë ì ü@ñi uLý?_ |ü@|
tð?Ui |üi !ýh|Ltðt Lu |üi ThðUiíUü@?}i _ðt|hðMý|ðL?t _iTi?_t L? |üi *iñi* Lu _ðt@}}hi}@í
|ðL?c tL _Lit |üi LT|ð4@* |hð4ë út @ hitý*|c ð4T*i4i?|@|ðL? Lu |üiti |iUü?ð^ýit uLh |üi
ThL_ýU|ðL? Lu @ ULhi ð?ã@|ðL? ð?_i êð** _iTi?_ Uhð|ðU@**) L? |üi i @U| _@|@ti| ýti_ë

Dëô çü@?}it ð? |üi îi?Uü4@h!

út êi ?L|i_ @| |üi Lý|ti| Lu |üi ThiñðLýt tiU|ðL?c ð? Lh_ih |L @ttitt iæUði?U)c êi 4ýt|
tTiUðu) @ }L@*G `ü@| ðt ð| êi êLý*_ ð_i@**) *ð!i |L 4i@týhiq ïýh tiUL?_ hLMýt|?itt UüiU!
ð?ñL*ñit _iñð@|ð?} uhL4 |üi |üðh|)ítð 4L?|ü Ui?|ihi_ 4Lñð?} @ñih@}i @t |üi Mi?Uü4@h!ë
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