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ú *@h}i ML_) Lu hiti@hUü tý}}it|t |ü@| |üihi ðt @ tð}?ð�U@?| igiU| Lu i?ih}) týTT*) _ðthýTí

|ðL?t L? iUL?L4ðU @U|ðñð|)ë ú U*i@h ?i}@|ðñi ULhhi*@|ðL? Mi|êii? i?ih}) ThðUit @?_ @}}hi}@|i

4i@týhit Lu Lý|Tý| Lh i4T*L)4i?| ü@t Mii? hiTLh|i_ M) +@tUüi @?_ A@|L4 E�b..c �bH�äc

O@4ð*|L? E�bHôäc îýhMð_}i @?_ O@hhðtL? E�bHeäc 5@?|ð?ð E�bHDc �bbeäc Bðttih @?_ BLL_êð?

E�bHSäc +L|i4Mih} @?_ L̀L_uLh_ E�bbSäc #@?ði* E�bb.äc +@)4L?_ @?_ +ðUü E�bb.ä @?_ ç@hí

hý|üc OLL!ihc @?_ ïtê@*_ E�bbHäc @4L?} L|üihtë ú?@*)tit Lu 4ðUhLiUL?L4ðU _@|@ ti|t @|

|üi *iñi* Lu ð?_ðñð_ý@* ð?_ýt|hðitc �h4tc Lh êLh!iht @*tL _i4L?t|h@|i tð}?ð�U@?| ULhhi*@|ðL?t

Mi|êii? Lð* ThðUi tüLU!t @?_ Lý|Tý|c i4T*L)4i?|c Lh hi@* ê@}it Eki@?i @?_ èh@t@_c �bbS(

#@ñðtc wLý?}@?ðc @?_ �@üð_ü@h@c �bbS( #@ñðt @?_ O@*|ðê@?}ihc �bb.( wii @?_ ûðc �bbbäë

ûiñih|üi*ittc |üi tý}}it|ðL? |ü@| Lð* ThðUi tüLU!t UL?|hðMý|i _ðhiU|*) |L iUL?L4ðU _Lê?í

|ýh?t hi4@ð?t UL?|hLñihtð@*c ð? T@h| MiU@ýti |üi ULhhi*@|ðL? Mi|êii? Lð* ThðUit @?_ iUL?L4ðU

@U|ðñð|) @TTi@ht |L Mi 4ýUü êi@!ih ð? _@|@ LM|@ð?i_ tð?Ui �bHD( Etii OLL!ihc �bbSäë

ú ?ý4Mih Lu @ý|üLht ü@ñi @||hðMý|i_ |üðt ð?t|@Mð*ð|) Lu |üi i4TðhðU@* hi*@|ðL? Mi|êii?

Lð* ThðUit @?_ Lý|Tý| |L 4ðttTiUð�U@|ðL? Lu |üi uý?U|ðL?@* uLh4ë wLý?}@?ð E�bHSäc #@ñðt

E�bH.@cMäc �Lh! E�bHbäc wiic ûð @?_ +@||ð E�bbDäc O@4ð*|L? E�bbSäc #@ñðtc wLý?}@?ðc @?_

�@üð_ü@h@ E�bbSäc #@ñðt @?_ O@*|ðê@?}ih E�bb.äc @?_ î@*!ic îhLê?c @?_ våýUi* E�bbbäc

@4L?} L|üihtc ü@ñi tý}}it|i_ |ü@| |üi hi*@|ðL? Mi|êii? Lð* ThðUit @?_ iUL?L4ðU @U|ðñð|) ðt

?L?*ð?i@hë W?tLu@h @t |üihi ü@t Mii? @ tüðu| ð? |üi ThLUitt }i?ih@|ð?} Lð* ThðUitc @ *ð?i@h

@TThL ð4@|ðL? |L |üi hi*@|ðL? Mi|êii? Lð* ThðUit @?_ iUL?L4ðU @U|ðñð|) êð** @TTi@h ý?t|@M*i

Lñih |ð4ic iñi? ðu |üi ý?_ih*)ð?} ?L?*ð?i@h hi*@|ðL? ðt t|@M*ië

ï?i ThLM*i4 êð|ü tý}}it|ð?} |ü@| |üðt ðt ð?_ii_ êü@| ü@TTi?i_ ðt |ü@| |üihi ðt @? ý?í
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MLý?_i_ ý?ðñihti Lu @*|ih?@|ðñi ?L?*ð?i@h tTiUð�U@|ðL?të OLê _Lit L?i _iUð_i êüðUü ?L?í

*ð?i@h tTiUð�U@|ðL? ðt |üi hð}ü| L?i |L ýtic @?_ üLê U@? êi _ðt|ð?}ýðtü Mi|êii? @ t|@|ðt|ðU@**)

tð}?ð�U@?| ?L?*ð?i@h hi*@|ðL? @?_ |üi Lý|UL4i Lu _i|ih4ð?i_ _@|@í4ð?ð?}q

Aüðt T@Tih @TT*ðit @ 4i|üL_L*L}) hiUi?|*) _iñi*LTi_ M) O@4ð*|L? E2fffä |L @__hitt |üiti

^ýit|ðL?të Aüðt @TThL@Uü ThLñð_it @ ñ@*ð_ |it| Lu |üi ?ý** ü)TL|üitðt Lu *ð?i@hð|) @}@ð?t|

@ MhL@_ h@?}i Lu @*|ih?@|ðñi ?L?*ð?i@h 4L_i*tc UL?tðt|i?| it|ð4@|ðL? Lu êü@| |üi ?L?*ð?i@h

hi*@|ðL? *LL!t *ð!ic @?_ uLh4@* UL4T@hðtL? Lu @*|ih?@|ðñi ?L?*ð?i@h 4L_i*të Aüi hitý*|t

}i?ih@|i t|hL?} týTTLh| uLh |üi U*@ð4 Lu @ ?L?*ð?i@h hi*@|ðL? @*L?} |üi *ð?it tý}}it|i_ ð?

|üi *ð|ih@|ýhiG Lð* ThðUi ð?Uhi@tit @giU| |üi iUL?L4) êüihi@t _iUhi@tit _L ?L|c @?_ ð?Uhi@tit

|ü@| UL4i @u|ih @ *L?} TihðL_ Lu t|@M*i ThðUit ü@ñi @ Mð}}ih igiU| |ü@? |üLti |ü@| tð4T*)

ULhhiU| ThiñðLýt _iUhi@titë ú*|üLý}ü |üi _@|@ _L ?L| @**Lê ýt |L _ðt|ð?}ýðtü U*i@h*) Mi|êii?

|üi T@h|ðUý*@h ?L?*ð?i@h tTiUð�U@|ðL?t i @4ð?i_ ð? _i|@ð* üihic |üi) _L ThLñð_i @ U*i@h M@tðt

uLh hý*ð?} Lý| Uih|@ð? iUL?L4ðU ü)TL|üitit Lu üLê Lð* tüLU!t 4ð}ü| @giU| |üi 4@UhLiUL?L4)ë

Aüi T@Tih @*tL tüLêt |ü@| ñih) tð4ð*@h hitý*|t U@? Mi LM|@ð?i_ êð|ü @ *ð?i@h ð?t|hý4i?|@*

ñ@hð@M*it hi}hittðL?c ð? êüðUü Lð* ThðUit @hi Thitý4i_ |L ü@ñi @ *ð?i@h igiU| L? |üi iUL?L4)

@?_ ð_i?|ð�@M*i i L}i?Lýt _ðthýT|ðL?t ð? êLh*_ Ti|hL*iý4 týTT*ðit @hi ýti_ @t ð?t|hý4i?|të

W| @TTi@ht |ü@| |üi ?L?*ð?i@h |h@?tuLh4@|ðL?t u@ñLhi_ M) |üi _@|@ @4Lý?| |L tL4i|üð?}

ñih) tð4ð*@h |L uLUýtð?} L? L?*) |üLti Lð* ThðUi 4Lñi4i?|t |ü@| êihi U@ýti_ M) i L}i?Lýt

4ð*ð|@h) UL?ãðU|të Aüi T@Tih tý}}it|t |ü@| |üi |ð4i tihðit uLh |üi 4@}?ð|ý_i Lu ê@híð?_ýUi_

Ti|hL*iý4 týTT*) _ðthýT|ðL?t U@? Mi ýti_ |L it|ð4@|i *ð?i@h hi_ýUi_íuLh4 hi}hittðL?t @t @?

@*|ih?@|ðñi |L ýtð?} @ ?L?*ð?i@h |h@?tuLh4@|ðL? Lu |üi Lð* ThðUi tihðit ð|ti*uë

ô



Aüi T*@? Lu |üi T@Tih ðt @t uL**Lêtë Aüi �ht| tiU|ðL? _ðtUýttit êü) @? ð?ñit|ð}@|ðL? Lu

|üi *ð?i@hð|) Lu |üi hi*@|ðL?tüðT ðt ð4TLh|@?| ML|ü uLh iUL?L4i|hðU ð?uihi?Ui @?_ iUL?L4ðU

ð?|ihThi|@|ðL?ë 5iU|ðL? 2 hiñðiêt |üi 4i|üL_L*L}) @TT*ði_ ð? |üðt T@Tihë ,4TðhðU@* hitý*|t

@hi Thiti?|i_ ð? 5iU|ðL? ôë 5iU|ðL? e tý}}it|t @? @*|ih?@|ðñi ð?|ihThi|@|ðL? Lu |üi hitý*|t ð?

|ih4t Lu ð?t|hý4i?|@* ñ@hð@M*i it|ð4@|ðL?ë çL?U*ýtðL?t @hi Lgihi_ ð? 5iU|ðL? Dë

� `ü) uý?U|ðL?@* uLh4 4@||ihtë

�@?) iUL?L4ðU @?@*)tit Lu |üi igiU|t Lu Lð* tüLU!t� Mi}ð? êð|ü @ ThL_ýU|ðL? uý?U|ðL?

hi*@|ð?} Lý|Tý| |L ð?Tý|t Lu U@Tð|@*c *@MLhc @?_ i?ih})ë ú? i L}i?Lýt _iUhi@ti ð? |üi týTT*)

Lu i?ih}) hi_ýUit Lý|Tý| _ðhiU|*) M) *Lêihð?} ThL_ýU|ðñð|) @?_ ð?_ðhiU|*) |L |üi i |i?| |ü@|

*Lêih ê@}it ð?_ýUi 4Lñi4i?| @*L?} @ *@MLh týTT*) tUüi_ý*i E+@tUüi @?_ A@|L4c �b..c �bH�(

kð4 @?_ wLý?}@?ðc �bb2äc Uü@?}it ð? Mýtð?itt 4@h!ýTt E+L|i4Mih} @?_ L̀L_uLh_c �bbSäc

Lh U@T@Uð|) ý|ð*ð3@|ðL? h@|it E6ð??c �bb.äë Aüiti 4L_i*t ð4T*) |ü@| |üi *L} Lu hi@* B#è

tüLý*_ Mi *ð?i@h*) hi*@|i_ |L |üi *L} Lu |üi hi@* ThðUi Lu Lð*ë ï?i ð4T*ðU@|ðL? Lu |üðt *ð?i@hð|)

ðt |ü@| ðu |üi ThðUi Lu Lð* }Lit _Lê?c |üi? Lý|Tý| tüLý*_ }L ýT( ðu @? Lð* ThðUi ð?Uhi@ti Mhð?}t

@MLý| @ hiUittðL?c |üi? @? Lð* ThðUi _iU*ð?i tüLý*_ ð?_ýUi @? iUL?L4ðU MLL4 M) |üi t@4i

4iUü@?ðt4 LTih@|ð?} ð? |üi hiñihti _ðhiU|ðL?ë2

4 Xvhixo uhylhzv ri wkh glòhuhqw phfkdqlvpv e| zklfk rlo vkrfnv frxog dòhfw hfrqrplf shuirupdqfh duh
surylghg e| Erkl +4<;<, dqg Prun +4<<7,1

5 Dwnhvrq dqg Nhkrh +4<<<, ròhuhg dq lqwhuhvwlqj h{whqvlrq ri wklv fodvv ri prghov e| dvvxplqj sxww|0
fod| lqyhvwphqw whfkqrorj|1 Lq wkhlu irupxodwlrq/ dq rlo sulfh ghfuhdvh vwloo surgxfhv dq lqfuhdvh lq rxwsxw/
wkrxjk wkh rxwsxw errp iurp d odujh rlo sulfh ghfolqh lv vpdoohu lq pdjqlwxgh wkdq wkh rxwsxw ghfolqh wkdw
iroorzv dq rlo sulfh lqfuhdvh ri wkh vdph orjdulwkplf pdjqlwxgh1

e



Aüiti 4L_i*t ñðiê hiUittðL?t @t týTT*) _hðñi? h@|üih |ü@? _i4@?_ _hðñi?ë úUULh_ð?} |L

|üiti 4L_i*tc @? Lð* ThðUi ð?Uhi@ti ThL_ýUit @ hiUittðL? MiU@ýti ð| 4@!it U@ht 4Lhi ULt|*) |L

4@?ýu@U|ýhië Aüðt tii4t UL?|h@h) |L hiTLh|t ð? |üi |h@_i @?_ Mýtð?itt Thittc ð? êüðUü |üi

ThLM*i4 ðt ð?ñ@hð@M*) TihUiðñi_ @t @ hi_ýU|ðL? ð? |üi ?ý4Mih Lu U@ht UL?tý4iht @hi êð**ð?}

|L Mý)ë

ú ?ý4Mih Lu i@h*) @?@*)tit uLUýti_ ð?t|i@_ L? _i4@?_ítð_i igiU|t Lu @? Lð* ThðUi ð?Uhi@tië

W? |üiti 4L_i*tc @? ð?Uhi@ti ð? Lð* ThðUit êLý*_ ð?Uhi@ti |üi Lñih@** ThðUi *iñi*c êüðUüc }ðñi?

|üi ki)?itð@? @ttý4T|ðL? Lu hð}ð_ ê@}itc hi_ýUit i4T*L)4i?|ë , @4T*it Lu týUü 4L_i*t

ð?U*ý_i èðihUi @?_ ,?3*ih E�b.eäc 5L*Lê E�bHfäc @?_ èð?_)U! E�bHfäë �Lh! @?_ O@** E�bHfä

_i4L?t|h@|i_ |üi TL|i?|ð@* uLh ð?|ih@U|ðñi igiU|t Mi|êii? ê@}i hð}ð_ð|ðit @?_ týTT*)ítð_i

igiU|të Aüiti 4L_i*t @}@ð? @** 4@ð?|@ð? |üi i ðt|i?Ui Lu @ *ð?i@h hi*@|ðL? Mi|êii? |üi *L} Lu

|üi ThðUi Lu Lð* @?_ |üi *L} Lu B#èc tL |ü@| @}@ð? @? Lð* ThðUi _iU*ð?i ðt i TiU|i_ |L ThL_ýUi

@? iUL?L4ðU MLL4ë

Aüiti 4L_i*t @*tL ü@ñi |üi Uü@h@U|ihðt|ðU |ü@| |üihi ðt ?L|üð?} @** |ü@| tTiUð@* @MLý|

Lð*ë Aüi M@tðU iUL?L4ðU ð?iæUði?U) ðt |üi u@4ð*ð@h ki)?itð@? 4ðt4@|Uü Mi|êii? |üi @}í

}hi}@|i ê@}i @?_ |üi @}}hi}@|i ThðUi *iñi*c @?_ Lð* ThðUi _ðthýT|ðL?t @hi éýt| L?i Lu 4@?)

_iñi*LT4i?|t |ü@| 4ð}ü| UL?|hðMý|i |L týUü @ 4ðt4@|Uüë

5ýhi*) |üi ThðUi @?_ @ñ@ð*@Mð*ð|) Lu }@tL*ð?i 4@||ih uLh U@h t@*it ?L| tð4T*) MiU@ýti |üi)

@giU| |üi Lñih@** ThðUi *iñi* Mý| uýh|üih MiU@ýti |üi) @hi !i) ð?Tý|t ð? üLê U@ht }i| ýti_ë

Wt )Lýh ?i | U@h }Lð?} |L Mi @ t4@** uLhið}? U@h Lh @ *@h}i 5NVq vLýh _iUðtðL? _iTi?_t ð?

T@h| L? êü@| )Lý |üð?! @MLý| }@tL*ð?i @ñ@ð*@Mð*ð|)ë Wu )Lý @hi ñih) ý?týhi @MLý| êüihi }@t
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ThðUit @hi üi@_i_c )Lý 4ð}ü| Mi ð?U*ð?i_ |L TLt|TL?i @ ?iê TýhUü@ti ý?|ð* )Lý ü@ñi @ Mi||ih

ð_i@ Lu êüihi |üi 4@h!i| t|@?_të

,?ih}) ThðUit @?_ @ñ@ð*@Mð*ð|) 4@) Mi ^ýð|i hi*iñ@?| uLh @ üLt| Lu L|üih _ýh@M*i }LL_t

TýhUü@titc ð?U*ý_ð?} üLýtð?}ë OLê *L?} @ UL44ý|i |L êLh! @hi )Lý êð**ð?} |L Tý| ýT êð|üq

OLê i?ih})íiæUði?| tüLý*_ )Lýh @TT*ð@?Uitc êð?_Lêtc @?_ ð?tý*@|ðL? Miq `ü@| i^ýðT4i?|

@?_ ð?_ýt|hð@* |iUü?ð^ýit tüLý*_ @ �h4 Mýð*_ @ ?iê u@U|Lh) @hLý?_q `üi? i?ih}) ThðUit

@?_ @ñ@ð*@Mð*ð|) @hi @t ý?Uih|@ð? @t |üi) êihi ð? i@h*) �b.ec ð| ðt h@|ðL?@* |L TLt|TL?i týUü

UL44ð|4i?|t ý?|ð* Mi||ih ð?uLh4@|ðL? ðt @ñ@ð*@M*ië

ïð* tüLU!t 4@) 4@||ih uLh tüLh|íhý? iUL?L4ðU TihuLh4@?Ui ThiUðti*) MiU@ýti Lu |üiðh

@Mð*ð|) |i4TLh@hð*) |L _ðthýT| TýhUü@tit Lu *@h}ií|ðU!i| UL?tý4T|ðL? @?_ ð?ñit|4i?| }LL_të

ú 4@éLh _ðthýT|ðL? ð? Lð* týTT*ðit 4@!it TiLT*i ý?Uih|@ð? @MLý| |üi uý|ýhic êð|ü |üi hitý*|

|ü@| tTi?_ð?} L? U@htc üLýtð?}c @TT*ð@?Uitc @?_ ð?ñit|4i?| }LL_t |i4TLh@hð*) u@**të ú

ñ@hði|) Lu 4ðUhLiUL?L4ðU iñð_i?Ui tý}}it|t |ü@| Lð* tüLU!t ü@ñi týMt|@?|ð@* TL|i?|ð@* |L i ih|

týUü igiU|të îhit?@ü@? @?_ +@4i) E�bbôä _LUý4i?|i_ |ü@| |üi Lð* tüLU!t Lu �b.e @?_ �bHf

U@ýti_ @ tð}?ð�U@?| tüðu| ð? |üi 4ð Lu _i4@?_ uLh _ðgihi?| tð3i U*@ttit Lu @ý|L4LMð*it êð|ü

@? @||i?_@?| hi_ýU|ðL? ð? U@T@Uð|) ý|ð*ð3@|ðL? @| Në5ë @ý|L4LMð*i T*@?|të 5@!i**@hðt E�bb.ä

uLý?_ |ü@| Uü@?}it ð? |üi t|LU! 4@h!i| ñ@*ý@|ðL? Lu _ðgihi?| UL4T@?ðit ð? hitTL?ti |L |üi

�b.e Lð* tüLU! êihi tð}?ð�U@?|*) hi*@|i_ |L |üi ñð?|@}i Lu |üiðh i ðt|ð?} U@Tð|@*ë #@ñðt @?_

O@*|ðê@?}ih E�bb.ä _ðtULñihi_ @ _h@4@|ðU igiU| Lu Lð* ThðUi tüLU!t L? |üi h@|i Lu éLM *Ltt
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7 Dfwxdoo|/ Prun hvwlpdwhg vhsdudwh frhïflhqwv iru rlo sulfh lqfuhdvhv dqg ghfuhdvhv/ dqg irxqg wkdw wkh
frhïflhqwv rq ghfuhdvhv zhuh lqvljqlñfdqwo| glòhuhqw iurp }hur1 Wkh dujxphqw dv suhvhqwhg lq wkh wh{w khuh
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8 Ohh/ Ql dqg Udwwl frqvwuxfwhg d yduldeoh húw @ hw@
s
kw zkhuh hw lv wkh huuru lq iruhfdvwlqj wkh uhdo sulfh

ri rlo edvhg rq sdvw revhuydwlrqv dqg
s
kw lv wkh vwdqgdug huuru ri wklv iruhfdvw dv hvwlpdwhg e| d JDUFK

prgho1 Wkh JDUFK vshflñfdwlrq dvvxphv wkdw hw lv glvwulexwhg Q+3> kw,/ vr wkh suredelolw| ri revhuylqj
dq lqfuhdvh lq rlo sulfhv gxulqj txduwhu w dv odujh ru odujhu wkdq zkdw zdv dfwxdoo| revhuyhg lv 4 ý õ+húw ,/
zkhuh õ+ü, lv wkh fxpxodwlyh glvwulexwlrq ixqfwlrq iru d vwdqgdug Qrupdo yduldwh1 Wkxv wkh vwdwhphqw wkdw
wkh hòhfw ri dq rlo sulfh lqfuhdvh ghshqgv rq húw lv htxlydohqw wr wkh vwdwhphqw wkdw wkh hòhfw ri dq rlo sulfh
lqfuhdvh ghshqgv rq krz vxusulvqj wkdw lqfuhdvh lv/ jlyhq wkh uhfhqw ehkdylru ri rlo sulfhv1
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Figure 2

-4

-2

0

2

4

6

-40 -20 0 20 40

x

y













Figure 8
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Figure 9
Oil
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Figure 10
Oil Price Change
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Figure 11

Instrumental Variables
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Figure 12
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