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1 List of Vaccine Announcements

This section shows the list of vaccine announcements released by the four leading vaccine
developers analyzed in our paper. Table Al presents the list. There are 21, 58, 25, and
36 announcements for the Johnson & Johnson, Moderna, Oxford-AstraZeneca, and P zer-
BioNTech vaccines, respectively, resulting in 140 announcements. The rst vaccine an-
nouncement is on January 23, 2020 and the last one is on December 31, 2020. Section 3.1

in the paper provides details about the methodology used for collecting this data.



JeaIyL

ON Z YyesH 21gnd [ego|9 SnJIABUOIOD 01 dsuodsay pabuoid-1NIAl SsyouneT uosuyor %® uosuyor 84:80 02/62/10 [®C ¢
SNJIABUOI0D |9AON IsuleBy auloden (WNHW) WNY J86uassain Jo Juswdojanaq 91e4a]920y 03 (suoll
(1) seA T -eAouu| sseupatedald 2lwapid3 J0) uoiifeo)d) 43D wod) piemy Bulpund Ssdunouuy BUISPOIN ST:60 02/£2/10 BUIBPOIN T
pa129jas AeQq jJuswivdUNOUUY awl] 3aled aulooeA ‘ON

SJUBWIBOUNOUUY 3UIdJBA JO 1SIT TV 9lgel



(1) ssA €T Buipung (1¥XN) uoleAouu| pue yosessay MM dAI8d8Y s198loid 6T-AIAOD PIOIXO dAl4 L0:€T 02/.T/¥0 BIBUSZRIISY-PIOJXO 8T
SNJIABUOI0D |9AON Isuleby (£/2ZT-WNHW) auldden
VN YW Jo 1uswdojana@ 81ela]addy 03 UOIIA £87$ 01 dn Joy (A1ioyiny Juswdojansq pue yoieassy

(1) saA €T PaoueApY [ealpawolg ayl) YAdwvg Adusby JUsWUIsn0D) 'S M WO} pIemy S8dunouuy BUJISPOIN SS:/T  02/9T/70 BUIBPOIN /T



S AISJIaAIUN PIOIXO 01 SS329Y 3|qeninbg pue peolg SpJemol sdalS IXSN SaMel edauszensy 00:TT  02/70/90 ©I8UZedISV-pIojXO €8



(€L2T-VYNYW) 6T-AIAOD Isutefy au1ddeA YNYHW Jo sesod UOI[IA O UHm

ON 16 ueder A|ddng 01 ate]japA pue dnogeT ‘YijesH Jo A1ISIUA 84l YLIM SUoISSNasId SW UoD BUJISPOIN 6T:90 02/82/80 BUIBPOIN €9
BunssiN (d10v) se8dnoeld uoneziunwiw| uo 881 Iwwo) AIosIApy 18 (£.ZT-YNYW)

ON 0S 6T-AIAOD 3Isureby suldeA YNHW IN0QY ejeq [edlulD WLIBIU| MBN Judsald 0} BUJIBPON £€5:80 02/92/80 BUIBPOIN 29
(€£2T-YNHW) 6T-AIAOD Isureby aurooeA YNHW Jo sesoq Uol||IN

() seA 67 08 yum adoin3 Ajddns 01 uoissiwwod ueadoin3 YlIm SUOISSNISIQ PaJueAPY SW U0 BUIBPON 8T:60 02/v2/80 BUIBPOIN T9
6T-AIAOD 1sureby

ON 87 Z4Z9TLNG 81epipued auiddeA WYNYW pesT uo eleq Ae3 aAnIsod ateys yosl Nolg pue sz 4 00:02 02/02/80 yoa L Noig-18Z 4 09
ajepIpue) aulddeA 6T-AIA0D SH Alddns 03 Juswssiby pue ApnisS € aseyd

ON Ly 1euoippy uo wopbury pauun syl yum ajdioulid Ul uoijeloge|jo $sounouuy Uuosuyor ® uosuyor 8S:60 02/¥1/80 C®C 65
8UI00BA 6T-AIAOD Z22TAZY 10 $8soq UOI||IN

ON /¥ 00% 01 dn jo Ajddng ayl Joj uoissiuwod ueadoung syl Yym Juawsaliby Ssepnjouod eisuazenlsy €1:/0 02/7T/80 BIdUSZeIISY-PIOIXO 8G
(£L2T-YNHW) 6T-AINOD 1suleby sulooeA YNHW

(7) saA 9% JO $8so@ UOI[IIN 00T [e1Hu] J0j JUBWUIBA0D) "S'M YLM Juswdalby A|ddng ssounouuy BUuspoiN 6%:.T 02/1T/80 BUIBPOIN /G
3UI00BA 6T-AIAOD [euonebn

() seA Gp -S8AU| JO S3S0Q UOI||IAl 00T 40} JUSWUIBA0D) "S'N YIM JUsWaaIBy $8ounouuy/ uosuyor % uosuyor 0€:80 02/50/80 C®C 95

ON G a)epipue) aUIdJeA paseg-YNYW Z9TLNG J18y3 yum epeued Ajddns 01 yosaNolg pue 19z 4 00:80 02/50/80 YoaLNoIg-18Z d §§
alepipue)d auldden

ON vy Peseq-wNYW Z9TLNG J18y3 Jo s8so@ uoliA 0ZT yum ueder Ajddns o1 yosl Noig pue U8z 4 GT:G0 02/T€/.0 yoaLNoIg-18z d 5
$81pN1S [ed1ul|o-aid Ul

(2) ssA €F U01193101d 1SNQOY Salelisuowaq alepipue) aulddeA 6T-A1AOD Uosuyor % uosuyor Jo 8sod s|buls 0£:50 0Z/0£/.L0 C®C €S
(€22T-WYNYW) 6T-AIAOD Isuteby autooeA YNHW s jo Apnis abus|ieyd [eAIA [edluljdsld

ON ZF 91ewlld UBWNH-UON JO auIdIpaA JO [eudnor pue|bu3 maN 3y Ul uoilealjgnd Sadunouuy BUISPOIN €Z:ST 02/82/.0 BUIBPOIN 2S
Apnis [eqo|9 €/¢ aseyd [eroAnld

(@) ssA ZF 8ousWIWOD pue 6T-AIAOD Isurely s1epipue)d sulddeA YNYW pesT 8so0yd Yol Nolg pue 48z 4 ST:.T  02/.2/.0 yoalNoig-18Z d TS
suibag (££2T-YNHW) 6T-AINOD

(2) san Ty 1sureby aurdden WNHW Jo Apnis (Aoed 3 snuiAeuolo)) JAOD € aseyd S9ounouuyy BUJISPOIN 2S:90 02/.2/.0 BUIBPOIN 0S
6T-AIAOD 1sureby (£22T-VYNYW) surodep

(T) seA Ty 40} welboldd ¢ aseyd Jabue] 1o0ddns 01 Juswaslfy vadvg JO uoisuedx3 $8ounouuy BUIBPOIN 2Z:0T 02/92/.0 RUJIBPOIN 6V



(gr21
-VNYW) 6T-AIAOD Isuredy auiodeA YNHW su Jo Apmis T aseyd ul suoyod a6y 1Inpv 48pjo

(2) saA 29 WoJ- S1Nsay WIIa1u| JO auldIpa| JO [eudnor puejbu maN ayL ul uonesljgnd ssdunouuy BUIBpPON /T:8T 02/62/60 BUIBPOIN 08
aseyd

ON 79 Bunssl [euld Uil $1893UNJOA 000°09 UM [eLIL 8UIDOBA 6T-AIAOD 8500 8UQ S,U0SuUyo[ 7 uosuyor Sy:/T  02/82/60 C®C 6.
(uonewJoyul
[euonlippe apnjoul 01 0Z0Z ‘v 480100 U0 pajepdn sem Juswialels SIYl) slepipued aulddeA 6T

(@) seA 09 -AIAQD UsSSURL S1I JO [eli] [edIUID BZ/T 8SeUd WO} SINsay WdU| $1S0d UOSUyo[ % uosuyor 60:GT 0Z/S2/60 C®C 8.
a1epIpueD dUIBA 6T-AIAOD

(@) seA 6G S.Uassuer Jo [ell] [edlul]D € dseyd [edo| [€10AId JO UOITRINU| S3d0UNOUUY UOSUYOL 79 uosuyor Gy:90 02/€2/60 C®C L.
(€L2T-YNHW)

ON 85 6T-AIAOD Isureby aulodeA YNYW J0 s8s0d UOI[|IAl 0Z 404 uondQ pasesalou| sesiosexy epeued zz:2T  02/22/60 BUIBPON 9/
Sealy o_u:mam‘_wc._. SNoJaWinNN SS01dy pue

ON 1S sweibolid 6T-AIAOD 40} saouenpy auljadid Jo JaquinN Jued 1UbIS sainyeaq Aeq 101SaAUl 192 4 SYiET  02/ST/60 yoalNoig-19z 4 G/

(@) saA 9§ [elL 8uIodeA 6T-AIAOD [€10AId J0 uoisuedx3 ssodold YoslNolg pue 48z 4 Gi:0T 02/21/60 yoaLNoig-18Zz d v/

(@) seA el MN 8yl Ul PaWNsay S[elL [edIuld ZgzTAZV dulddeA 6T-AIAOD 0Z:60 02/ZT/60 BI3USZRAISY-PIOIXO €/
asned Arejodwa |

ON GG S[elL dudeA 6T-AINOD ‘Z22TAZV 'dUINIBA Z-A0D-SHVS PJIOJXO BIBUSZRIISY UO JUSWSILIS 00:60 02/60/60 BIBUSZERIISY-PIOJXO 2L
Z-N\0D-SHVS suteby a1epipued

() seA GG 8UID0BA Paseg-YN YW Jo s8soq Uol||IIA 002 Yim N3 8yl Alddns Ajjenusiod 01 yosl Noig pue sz 4 GT:90 02/60/60 yoslNolg-18Z 4 T/

ON S 80UBI0S YIIM puelS 01 811uN sJ8pesT ewdeydolg (00:0T 02/80/60 yoalNoig-18z 4 0.

ON 7S 80UBI0S YIIM puelS 03 831U sI9peaT ewdeydolg 00:0T 02/80/60 BISUSZRIISY-PIOIXO 69

ON 7S 30UBI0S YUIM puels 01 81un siepes] ewdeydolg 0£:90 02/80/60 BUJBPOIN 89

ON 7S 80UBIOS YIM puels 01 811un siepes eweydolg 0£:90 02/80/60 C®C 19

ON €5 8UI00BA BT-AIAOD 40} JUSWIIWWOD [ID0S puR I 1UBINS S,BI8USZRIISY (0£:9T 0Z/TE/80 BIBUSZRIISY-PIOIXO 99
sdnou9 8bv npv IV

(@) seA €G SSOJOY [elL [edluld |11 8seyd SN 0wl spuedxy zgzTAZV dUIJBA 6T-AIAOD J0 swdojgAsd 0£:9T 02/TE/80 BIBUSZEIISY-PIOJXO S9
a1epIpuRD dUIBA 6T-AIAOD SH

ON 2S5 Alddns 01 epeue)d JO JuawiuIan0D) Ylim ajdidulid Ul Juswaalby Saounouuy Uosuyor 7 uosuyor GS:80 0Z/1E/80 C®C 9



S[eliL [ealulD

ON L9 ®¥epipue) aulddeA 6T-AIAOD Usssuer InQ ul buisoq || sesned Ajiresodwis] uosuyor % uosuyor 9T:TZ  02/¢1/0T C®C 98
a1epIpuRD dUIBA 6T-AIAQD S.Udssuer Jo sasoqg Uol|[IIN

() saA 99 00z A|ddns 01 juswseaiby Jo enosddy uoissiWWO) ueadoing $3ouUnNOUUY UOSUYOL 7 uosuyor 0S:/0 02/80/0T C®C S8
soinadelayl pue SaulddeA pIoy J18]9NN Jo Bulinioejnue|n ajIqoIA pidey ‘sjeds-|jews ajqeu3 o3

(1) seA 99 UOI|IIA 9% 03 dn BUIBPOIN spremy (Aousby s108l0d Yoseassy paoueApY asusyeq ayl) VYddvd 0S:90 02/80/0T BUJIBPON 8
2029TLNG 81eplpued aulodeA

ON G9 Z-A0D-SHVS 10} Aoushy saurdips|\ ueadoin3 01 uoissiwigns Buljjoy 81e1iu| 18z d pue yosl Noig 00:20 02/90/0T Yoal Noig-18z 4 €8
a1epIpue)

(@) seA ¥9 8UIDdeA 6T-AIAQD USSSUBL SH JO [eLLL [edlul]D ©Z/T 8seyd Wwody synsey wuaiul uo ayepdn v/N  02/¥0/01 C9C 28
BIPU| pue BILIYY YINos ‘[1zeug ‘MN

ON €9 83Ul Ul sjeli] Jo 1eisay smojjod ‘ueder ul pawinssy [elL [edIUl]D Z2ZTAZV dUIJeA 6T-AIAOD 0£:€0 02/20/0T ¥IBUSZRIISY-PIOJXO T8



(€22T-YNHW) BT-AINOD Isutelby sulodeA YNYW JO $8s0Q UOI[|IA ¢ [eUORIPPY Ue 10} Jusw

ON G8 -UJan09) wopbury] paliun yum uswaslby Ajddng jusiind 01 JusWpUSWY S82UNOUUY BUJBPOIA /E:80 02/62/TT BUIBPOIN TTT
(e£2T-YNYW) 6T-AIAOD 1sureby aurooeA YNYW Jo s8soq UOI||IA 08 [eliu]

() saA ¥8 10} Juswaalby aseyoind aduenpy Jo [enocuddy s,uolssiwiwio) ueadodn3 ayl $80UNOUUY BUJISPOIN 67:90 02/S2/TT BUIBPOIN OTT

(2) seA €8 6T-AINOD Bunusnaid ui ulodpu3 Aoed 3 Asewiid 19N 3UIDIBA 222TAZY 00:20 02/€2/TT ©I3UIZRIISY-PIOJXO 60T
auIdeA 6T-AINOD 10}

ON Z8 vad 'S'n 8y 01 Aepoy 1senbsy uonezuoyiny ssn Aoushiswz 1wgns 01 yoal Nolg pue 18z 4 SG7:90 02/02/TT Y31 NoIg-19Z 4 80T

(2) sen 18 S1INPY J8p|O Ul asuodsay aunwiwi] Buoul1S $8onpoad aulddeA SNIIABUOI0D PIOIXO 80:2T 0Z/6T/TT BIUSZRNSY-PIOIXO /0T
syulodpu3g Aoeod 3 Aewnd

(2) ssA 08 IV Bunssiy ‘sxepipued sulddeA 6T-AIAOD J0 ApnmiS € 8seyd apnjouod yoal Nolg pue 19z 4 65:90 02/8T/TT Yoo NoIg-19Z 4 90T
(eL2T-wNHW) 6T-AINOD 1suleby

ON 6/ 91eplpue)d aulddeA YNYW S,BUIBPON JO M3IASY Buljjoy sulbag Aousaby sauldips\ ueadoun3 8I1:60 02/.T/TT BUIBPOIN SOT
asN 10} panolddy J1 (€22T-VNHW) 6T-AIAOD Isuteby auiooep

ON 6/ WNHw Addns 01 juswulanos wopbury] pslun yim juswsalby Ajddns seounouuy BUJIBPON TT:60 02/.T/TT BUIBPOIN 70T

ON 8. ssaupatedald uonNQgLISIQ d1epipued auldeA 6T-AIAOD "S'N 4NO uo a1epdn 18z 4 00:80 02/9T/TT Yos1Nolg-18z d €0T
Apms IA0D € aseyd 3y 4o siskjeuy

(2) seA 8/ wWIa1u| 1414 8yl Ul utodpuz Aoeo 3 Asewilid S S193|A 1epIpue) 8UIooeA 6T-AIAOD S.BUIBPOIN 95:90 02/9T/TT BUISPON 20T
sainjedad

ON 8/ -Wal palesabliysy Je s1epipue)d auIddeA 6T-AIAOD SH 104 817 48YS 18bu0T s8oUNOUUY BUIBPOIN ZG:90 0Z/9T/TT BUISPON  TOT
a1epIpue) auIddBA

(@) seA 8. 6T-AINOD usssuer s}l Jo [elll [edlul]D € 8seyd [eqo|D PuodsS ssleliu] uosuyor 7 uosuyor V/N  0¢/ST/T1 C®C 00T
juswdojana@ pue yodeassy alepipue)d aulddeA 6T-AIAOD 10 aseyd 1xaN uoddng

(1) seA 8/ 01 Juswiealfy puedx3 SedIAIeS UBWNH 7 UlesH JO Juswlieds@ "S'M Pue UOSUYOL 7 UOSUYOL vE60 02/¥T/TT (9C 66
(eLeT

ON Ll -YNYW) 6T-AIAOD 1surefy suiodeA YNHW S,eUISPOIN JO MaIAsyY Buljjoy suibag oIpswssIMS 8T:/0 0Z/E€T/TT BUIBPON 86
(€22T-YNYW) 6T-AINOD Isureby

ON 9/ BuIddeA WYNHW S JO SIsA[euy WIISU| pauue|d 1S4 J0) [enJddy ase)d palsjdwio) seH BUJISPOIN TO0:9T 0Z/TI/TT BUIBPOIN /6
2-N\0D-SHVS 1suleby s1epipued aulddeA peseg-YNYW 2qz9T1Ng

(¥) seA G/ A18yL JO s8soQ UOI[IA 002 Ylm N3 8yl Ajddng 01 juswisaiby ue yoesy yosl Nolg pue 48z 4 GT:90 02/TT/TT YoaLNoIg-18Z d 96



S1U80S3|0PY Ul

(@) saA 26 81eplIpue) auldoeA 6T-AIAOD J0 ApMS £/Z 8seyd Ul pasoq sauedidilied 1s414 S80unouuy BUIBPON 00:20 02/0T/ZT BUISPOIN 02T

(@) seA 16 380URT BYL Ul payslignd syNsay SisAjeuy WLIglu| s[etL |11 8seyd PIoyXO 22zTdZV 00:TT 02/80/2T ©I8UdZRIISY-PIOJXO 6TT
(€L2T-WYNYW) 6T

ON 16 -AIAOD Isureby sulodeA YNYW Jo s3sod UOI[|IAl '/ 104 U0IIAQ Pasesldu] S8s1oIexg puelIsZUMS 00:80 02/80/2T BUISPON 8TT
(€L2T-YNYW) 6T-AINOD Isureby

ON 06 81epIpued auIdeA WYNYW JO $3s0d UOI[IIA Ob JO 2101 4o} uondQ pasealou| sasiolax3 epeued /2:60 02/.0/2T BUIBPON /TT
(€£2T-YNYW) 6T-AIAOD Isureby surooeA YNYW Jo se8soq [euoilppy Ajddng

ON 68 01 [3eJs| JO YyjeaH Jo AnSIUlA 8yl ylim juswaaiby Ajddng 01 Juswipuswly S8dunouuy BUJISPOIN /2:80 02/70/2T BUJIBPON 9TT
a1epipue)d

ON 88 UIDJBA 6T-AIAOD SH JO UOIIONPOId pue JUBWIdO|dAQ [ed1Ul]D 8yl Uo sexepdn SepInoid BUIBPOIN £0:G0 02/£0/ZT BUIBPON GTT
6T

(9) saA /8 -AIAOD 1equioD 03 3UIdIBA B 10} PIIOAA 8U3 Ul UOIIBZIIOYINY ISJi4 3A3IYIY UYdaLNOIg pue 48z d G0:20 02/20/2T Yool Nolg-18Z d ¢TT
Aouaby sauldipaN ueadodn3g ayl Ylim axepipued aulddeA 6T-AlIAOD

ON 98 uassuel 8sop-s|buls s1 Joj uolssiwgnS Buljjoy JO UOIIeIIIU| S8JUNOUUY UOSUYOL 7@ uosuyor T#:80 0Z/T0/2T (®C €17
uonreziioyiny asn Asusbisw3 1o wA4 'S'N yum Aepol Bulji4 pue ayepipue)d

ON G8 8UID0BA BT-AIAOD SH 10} ApMS JAOD € 8seyd Ul sisAjeuy Aoeo 3 Arewilid s8dunouuy BUIBPON 65:90 02/0€/TT BUIBPON 2TT



auIdeA 6T-AIAOD J19y1 Joj uoluldO aAmIsod

ON 86 (8sN uewnH Jo} S10NPOId [GUIDIPBIA 10} 8311IWIWIOD 8Yl) dINHD 8AI808Y Yoal Nolg pue 18z 4 T2:60 02/12/ZT YoaLNolg-19Zz d ¢€T
18p|O
pue SIeaA 8T SUOSIad 40} BUIDIBA 6T-AIAOD S.BUISPOIAl ULIM UOITRUIIIEA SPUSWILLIOIdY Sad119eid

ON 86 UOIEZIUNWW| U0 3311WWO0D) AI0SIAPY (UOIUBASId PUB [041U0D 3seasiq 10} SIS1UdD) DAD 'S'N vrTZ 02/61/2T BUIBPON TET

() ssA 86 'S'N Ul 8UIdIeA BT-AIAOD BUIBPOW JO UOHEZLIOYINY WY S SPUNOUUY BUISPOIN 96T 02/8T/ZT BUISPON  0ET
a1epipue)d auIIdeA

(#) SSA 16 6T-AIAOD S,BUIBPOIA JO S850Q UOI[IN 08 [EUOINIPPY 10} UondQ $8s1949X3 UoIssIWWOoD ueadodn 00:80 0Z/81/ZT BUISPON 62T
$81€1S PaUUN 8U1 Ul 6T-AIAOQD Isureby aulogen

ON /6 S.euIdpolN Joj asn Aousbiswg Bunuoddng 810A 8811IWIWIOD AIOSIADY WA SSAIS08Y BUISPOIN /Z:.T 02/.1/2T eUISPON 8ZT



2 Impact of Vaccine Announcements on Days Preced-
ing and Following the Announcements

This section tests for any potential impact that the vaccine announcements might have in
the days preceding or following the announcements. We estimate the following equation (1):
X X

Ri= o+ Ry 1+ KANNg + 4; (1)
I=1 k= 3



Table A2: Test for Pre-announcement and Post-announcement E ects

OLS Regression

Lead 3 0.135 (0.331)
Lead 2 0.268 (0.272)
Lead 1 0.455 (0.325)
Announcement 0.850 (0.239)***
Lag 1 0.069 (0.253)
Lag 2 0.238 (0.324)
Lag 3 0.231 (0.262)
Constant 0.074 (0.213)

This table shows the results of estimating equation (1) that regresses the daily log return, R¢, on a constant,
seven lags of return as well as three leads, the contemporaneous value and three lags of the indicator variable
that takes on the value of one if there is an important vaccine announcement on that day and zero otherwise.
The log return is computed as R¢



return lags, L, is determined with the Schwarz information criterion and results in zero
lags for BioNTech and Moderna and one lag for the other three companies. Ann; is an
indicator variable that takes on the value of one if there is a vaccine announcement about
this company on that day and zero otherwise. Since our sample includes only positive news
about the vaccine development as described in Section 3 of the paper, a positive coe cient
on the announcement indicator variable, , means that the good news increases the return.

Table A3 reports the results. For conciseness, the coe cients on the return lags are not
reported and are available upon request. The coe cient on the announcement indicator
variable is signi cant for all four companies involved in development of the vaccines that
have been approved in the U.S. (BioNTech, Johnson & Johnson, Moderna, and P zer). This
means that the company stock returns are higher on days when these companies release the
vaccine announcements. The Moderna and BioNTech stock prices on average move by 3.2%
and 4.8%, respectively, on the vaccine announcement days. This impact is large probably
because the COVID-19 vaccine is a substantial part of business in these corporations. The
magnitude of the Johnson & Johnson and P zer stock price moves is lower (1.1% and 1.6%,
respectively), perhaps because they are larger corporations diversi ed into other products.

The coe cient is not signi cant for AstraZeneca. Although the AstraZeneca vaccine
was approved in the EU and other regions, the vaccine was lagging behind the Johnson &
Johnson, Moderna, and P zer-BioNTech vaccines in the U.S. approval process. Also, on
June 4, 2020 AstraZeneca released announcement #33 in Table Al in which Pascal Soriot,
AstraZeneca Chief Executive O cer, announced: \We are working tirelessly to honour our
commitment to ensure broad and equitable access to Oxford’s vaccine across the globe and at
no pro t. Today marks an important step in helping us supply hundreds of millions of people
around the world, including to those in countries with the lowest means..." Perhaps investors
considered this pricing decision and predicted the U.S. approval challenges and therefore did
not react to the vaccine announcements as enthusiastically.

To gain a perspective on the economic signi cance of the Table A3 results, we compute
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Table A3: Impact of Vaccine Announcements on Leading Vaccine Company
Stocks

Random
AstraZeneca BioNTech J&J Moderna P zer E ects
Announcement 0:288 4:805** 1:107** 3:247%** 1:620*** 2:580***
(0:372) (2:046) (0:473) (1:079) (0:506) (0:475)
Constant 0:017 0:306 0:048 0:007 0:236 0:168
(0:157) (0:496) (0:129) (0:437) (0:147) (0:241)
Other company ann. 0:116
(0:357)
Trading days 240 240 240 240 240 240
Trading days with ann. 19 32 19 50 32 99

This table shows the results of estimating equation (2) that regresses the daily log return, R;, on a constant
and an indicator variable that takes on the value of one if there is a vaccine announcement about the given
company on that day and zero otherwise. We include one lag in the AstraZeneca, Johnson & Johnson (J
& J), and P zer equations; for conciseness, the coe cients on the return lags are not reported and are
available upon request. The return is computed as Ry = In(P;=P; 1) 100 where P; is the closing stock
price of the given company on day t. The sample period is from January 22, 2020 to December 31, 2020.
Heteroskedasticity consistent standard errors are shown in parentheses. *, **, and *** indicate statistical
signi cance at 10%, 5%, and 1% levels, respectively.

cumulative stock returns by multiplying the coe cient estimate on the announcement indi-
cator for each vaccine company by their announcement days. Moderna, BioNTech, P zer,
and Johnson & Johnson earned approximately 162%, 154%, 52%, and 21% on their an-
nouncement days, respectively, and these returns accounted for a majority of total returns
earned by these companies even though most trading days did not have announcements.

Equation (2) includes only announcements of the given company. To allow for the possi-
bility that the company returns are also a ected by announcements made by the other four
companies, we control for the other company announcements.

We use the random e ects panel estimator:

Ri = o+ Rit 1+ Anng + AnnOthery + + §; (3)

where Ann; is an indicator variable that takes on the value of one if there is a vaccine
announcement about company i on that day and zero otherwise, AnnOther;; is an indicator

variable that takes on the value of one if there is an announcement about any of the other
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We estimate the daily cash ow news and the discount rate news for the S&P 500 in-
dex using the return decomposition approach proposed by Campbell and Shiller (1988).
Campbell and Shiller (1988) derive the following accounting identity that decomposes the

unexpected stock returns into news about future dividends and future discount rates:
X

reer Etreer = (Etvr Ep) ' disaej (B Ev) V' res1ej =Ncpts1 Npri+1; (4)
i=0 i=1

where ry.1 IS a log stock return, E; and E;.; are expectations at time tand t+1, di+;
is a one-period change in the log dividends, is a constant discount factor, Ncg.t+1 IS news
about future cash ows, and Npg.+1 IS news about future discount rates. To construct the
time series of the aggregate cash ow news and the aggregate discount rate news, we follow

Campbell and Vuolteenaho (2004) and estimate the rst-order vector autoregression (VAR):
Zi+1 = a+ Bz + U g )

where z;,1 is a vector of state variables, a and B are coe cient matrices, and u;+1 is a
vector of shocks. The excess stock market return is the rst state variable in the VAR, and
the other state variables are selected to model the time variation in expected returns. The

discount rate news can then be computed as:
NpRrit +1 = e1° Ui+ 1, (6)

where el is a vector with the rst element equal to one and the other elements equal to zero,
and B(l B) ! is a matrix that captures the long-term e ects of VAR innovations
on the state variables. We set the daily discount factor equal to 0.9998 (0.95 annualized
following Campbell and Vuolteenaho (2004)). Campbell (1993) shows that is related to
the average consumption-wealth ratio. Speci callyy, =1 exp(c w), where c and w are
the natural logs of consumption and total wealth, respectively; therefore, setting equal to
0.95 assumes that investors consume about 5% of their wealth per year on average. We then

calculate the cash ow news using the market return shock and the discount rate news:

Neris1 = (€1°+€e1° Yugsq: @)
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This calculation treats the cash ow news as a residual. In principle, it is possible to model
the cash ow news directly. For example, Chen and Zhao (2009) do this by constructing
cash ow proxies from annual nancial statements data. However, this approach cannot be
used to construct a daily time series of the aggregate cash ow news.

Following Atilgan, Bali, and Demirtas (2015), we use a return decomposition based on
a daily VAR that includes the log excess return of the S&P 500 index, the dividend yield
of the S&P 500 index, the relative Treasury bill rate (the di erence between the three-
month Treasury bill rate and its moving average over the last 12 months), the credit spread
(the di erence between the Moody’s BAA and AAA bond yields), and the term spread
(the di erence between the 10-year and three-month constant maturity Treasury yields).
The dividend yield of the S&P 500 index is obtained from the OptionMetrics database.
All interest rates are obtained from the FRED database. The dividend yield, the relative
Treasury bill rate, the credit spread, and the term spread are commonly used predictors
of equity market returns (Campbell, 1991; Campbell & Vuolteenaho, 2004; Bernanke &
Kuttner, 2005; Fama & French, 1989), and Atilgan et al. (2015) use the same predictors in
their return decomposition. To simplify the interpretation of the VAR coe cient estimates,
we standardize all VAR variables except the market excess return to a mean of zero and
standard deviation of one.

We estimate the VAR using daily data from January 2017 to December 2020. The
coe cient estimates are shown in Table A4. All predictor variables except the relative
Treasury bill rate are statistically signi cant in the market excess return equation. The
dividend yield positively predicts excess stock returns. The credit spread and the term
spread are also signi cant predictors of next-day returns. There is also some evidence of
next-day reversal in the market return. The R? of the return equation is approximately
9.3%.

We conduct several robustness checks. The results for the cash ow and discount rate

news are similar if we shorten the period used in computing the moving average for the
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Table A4: Vector Autoregression (VAR) Parameter Estimates

Constant Mo DY; RTB; TS CS R?

(& 41 0:057 0:267***  0:190%**  0:048 0:166%**  0:378***  0:093
(0:040)  (0:086)  (0:103)  (0:072)  (0:060)  (0:127)

DYi41 0:002 0:020** 1:002*** 0:009** 0:004 0:014* 0:995
(0:002)  (0:009)  (0:005)  (0:004)  (0:004)  (0:008)

RTBi+1 0:001 0:0002 0:004 0:999*** 0:010%** 0:009** 0:998
(0:001)  (0:002)  (0:003)  (0:002)  (0:002)  (0:004)

TSt 0:002 0:011 0:018 0:003 0:972*** 0:021** 0:971
(0:005)  (0:007)  (0:011)  (0:005)  (0:007)  (0:010)

CSi+1 0:001 0:005 0:108** 0:029* 0:068*** 0:827*** 0:910

(0:010) (0:022) (0:041) (0:016) (0:016) (0:044)

This table shows the OLS parameter estimates for the rst-order VAR including a constant, the log excess
return of the S&P 500 index (ry,, ), the dividend yield of the S&P 500 index (DY¢), the relative Treasury
bill rate (RTB¢), the term spread (T S;), and the credit spread (CS;). All variables are measured at daily
intervals. All variables except the market excess return are standardized to a mean of zero and standard
deviation of one. The sample period is from January 2017 through December 2020 and contains 1,006
daily observations. Heteroskedasticity consistent standard errors are in parentheses. *, **, and *** indicate
statistical signi cance at 10%, 5%, and 1% levels, respectively.

relative Treasury bill rate, replace the relative Treasury bill rate with a simple daily change
in the Treasury bill rate or shorten the sample period used to estimate the VAR to 2018-
2020. The results are also similar if we remove the remaining autocorrelation at higher lags
from the estimated cash ow news and discount rate news using an autoregressive model.
Table A5 shows correlations of the VAR residuals and their correlations with the esti-
mated cash ow shocks and discount rate shocks in our sample period from January 22, 2020
to December 31, 2020. The unexpected market returns are strongly negatively correlated
with the credit spread innovations. In periods of market stress, stock prices decline and
credit conditions tighten simultaneously. The correlations of return innovations with cash
ow shocks and discount rate shocks are 0.80 and -0.68, respectively. News of higher expected
cash ows and lower expected returns leads to higher current stock returns. There is some
negative correlation between the cash ow shocks and discount rate shocks. This is consis-
tent with a declining equity risk premium in good economic times when the expectations of
corporate cash ows increase (for example, Campbell and Cochrane (1999)).

We then estimate OLS regressions of the cash ow news and discount rate news on the
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Table A5: Correlations of Cash Flow News, Discount Rate News, and VAR
Residuals




market analyzed in Table 2 and 18 other stock markets analyzed in Table 5). Table A6
reports the results. The coe cient , is not statistically signi cant. Therefore, developed

and emerging markets do not di er in their reaction to vaccine announcements.

Table A6: Test for a Di erence in the Impact of Vaccine Announcements on
Developed and Emerging Stock Markets

Announcement 0.602 (0.223)***
Announcement*EM 0.085 (0.143)
EM 0.097 (0.067)
Constant 0.161 (0.120)
Number of time periods (Trading days) 249
Number of cross-sections (Markets) 19

Total panel observations 4,535

This table shows the results of estimating equation (8) that regresses the log return, R;: for market i on
day t, on a constant, one lag of the return, a dummy variable EM; equal to one for emerging markets and
zero otherwise, an indicator variable that takes on the value of one if there is a vaccine announcement on
that day and zero otherwise, and an interaction term multiplying this vaccine announcement variable by
EM ;. The estimation uses a set of vaccine announcements selected as described in Section 4.1. The random
e ects panel estimator is used. The sample period is from March 23, 2020 to December 31, 2020. Standard
errors corrected for correlations across markets are shown in parentheses. *, **, and *** indicate statistical
signi cance at 10%, 5%, and 1% levels, respectively.

6 Robustness Checks

This section provides supplementary material for robustness checks mentioned in Section



announcements about vaccines not approved in EU, the U.K., or the U.S. but approved in
another country. The two such vaccines with the largest market are the Sinopharm-BIBP
and Sinovac vaccines developed in China. We collect announcements about these two vac-

cines from the Sinopharm and Sinovac websites as well as multiple Chinese online media






imprisoned for leaking macroeconomic data. Some studies, such as Koch-Weser (2013), have



coe cient estimate of the average macroeconomic surprise is not statistically signi cant. Two

possible reasons may account for this nding. First, according to the estimates of Kurov et al.
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