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EDH325DE!REDB!67!57KL!#2JDE!’7HIE!;8B!6H;28!6FD!)KD81,!CD<D8B;86E\!@D81,!J7BD4E9!,6!F;E!;4E7!

2854RBDB=!RK78!28<7HJ;6278!;8B!QD42D<=!ERQE6;862;4!6D5F825;4!5744;Q7H;6278!78!6FD!5HD;6278!7<!6F7ED!

J7BD4E9!-25H7E7<6!K7EEDEEDE!57K2DE!7<=!7H!7Q6;28E!KHD<DHD862;4!;55DEE!67=!6FD!)KD81,!CD<D8B;86E\!

4;6DE6!@D81,!J7BD4E! 6F;6! F;3D! QDD8! 6H;28DB!78! ;8B! DJQ7BL!R8;R6F7H2ZDB! 57K2DE! 7<! 6FD!#2JDE!

’7HIE9!-25H7E7<6!REDE!6FDED!J7BD4E!67!KH732BD!28<H28S28S!5786D86!;8B=!;6!62JDE=!J2E28<7HJ;6278!67!

REDHE! 7<! 26E! KH7BR56E! ;8B! 78428D! EDH325DE9! CRH28S! ;! quarterly earnings call in October 2023, 

Microsoft noted that “more than 18,000 organizations now use Azure OpenAI Service, including 

new-to-Azure customers.”!

"W9! #FD!)KD81,!CD<D8B;86E!578E2E6!7<!;!GDQ!7<!286DHHD4;6DB!CD4;G;HD!D86262DE9!!

"g9! CD<D8B;86!)KD81,!,859!2E!;!CD4;G;HD!878KH7<26!57HK7H;6278!G26F!;!KH2852K;4!K4;5D!

7<!QRE28DEE! 475;6DB!;6!_"gX!"g6F!.6HDD6=!.;8!>H;852E57=!/;42<7H82;9!)KD81,!,859!G;E!<7HJDB! 28!

CD5DJQDH![X"b9!)KD81,!,859!28B2HD564L!7G8E!;8B!5786H74E!;44!76FDH!)KD81,!D86262DE!;8B!F;E!QDD8!

B2HD564L!283743DB!28!KDHKD6H;628S!6FD!J;EE!28<H28SDJD86!;8B!76FDH!R84;G<R4!578BR56!;44DSDB!FDHD9!

"f9! CD<D8B;86!)KD81,!?0!2E!;!CD4;G;HD!42J26DB!K;H68DHEF2K!G26F!26E!KH2852K;4!K4;5D!7<!

QRE28DEE!475;6DB!;6!_"gX!"g6F!.6HDD6=!.;8!>H;852E57=!/;42<7H82;9!)KD81,!?0!G;E!<7HJDB!28![X"f9!
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)KD81,!?0!2E!;!GF744L!7G8DB!ERQE2B2;HL!7<!)KD81,!,859!6F;6!2E!7KDH;6DB!<7H!KH7<26!;8B!2E!5786H744DB!

QL! )KD81,! ,859! )KD81,! ?0! G;E! B2HD564L! 283743DB! 28! KDHKD6H;628S! 6FD! J;EE! 28<H28SDJD86! ;8B!

57JJDH52;4!DYK4726;6278!7<!#2JDE!’7HIE!;44DSDB!FDHD9!!

[X9! CD<D8B;86! )KD81,! @0=! ??/! 2E! ;! CD4;G;HD! 42J26DB! 42;Q2426L! 57JK;8L! G26F! ;!

KH2852K;4!K4;5D!7<!QRE28DEE! 475;6DB!;6!_"gX!"g6F!.6HDD6=!.;8!>H;852E57=!/;42<7H82;9!)KD81,!@0=!

??/!2E!6FD!SD8DH;4!K;H68DH!7<!)KD81,!?0=!;8B!26!J;8;SDE!;8B!7KDH;6DE!6FD!B;L]67]B;L!QRE28DEE!;8B!

;<<;2HE!7<!)KD81,!?09!)KD81,!@0!??/!2E!GF744L!7G8DB!;8B!5786H744DB!QL!)KD81,!,859!)KD81,=!

,859!REDE!)KD81,!@0!??/!67!5786H74!)KD81,!?0!;8B!)KD81,!@47Q;4=!??/9!)KD81,!@0=!??/!G;E!

283743DB!28!KDHKD6H;628S!6FD!J;EE!28<H28SDJD86!;8B!R84;G<R4!DYK4726;6278!7<!#2JDE!’7HIE!;44DSDB!

FDHD!6FH7RSF!26E!B2HD56278!;8B!5786H74!7<!)KD81,!?0!;8B!)KD81,!@47Q;4!??/9!!

["9! CD<D8B;86!)KD81,=!??/!2E!;!CD4;G;HD!42J26DB!42;Q2426L!57JK;8L!G26F!;!KH2852K;4!

K4;5D!7<!QRE28DEE!475;6DB!;6!_"gX!"g6F!.6HDD6=!.;8!>H;852E57=!/;42<7H82;9!)KD81,=!??/!G;E!<7HJDB!

28! .DK6DJQDH! [X[X9! )KD81,! ??/! 7G8E=! ED44E=! 425D8EDE=! ;8B! J78D62ZDE! ;! 8RJQDH! 7<! )KD81,\E!

7<<DH28SE=!2854RB28S!/F;6@0#=!/F;6@0#!%86DHKH2ED=!;8B!)KD81,\E!10,!6774E=!;44!7<!GF25F!GDHD!

QR246!78!)KD81,\E!J;EE!28<H28SDJD86!;8B!R84;G<R4!DYK4726;6278!7<!#2JDE!’7HIE9!dK78!28<7HJ;6278!

;8B!QD42D<=!)KD81,=!??/!2E!7G8DB!;8B!5786H744DB!QL!Q76F!)KD81,!,859!;8B!-25H7E7<6!/7HK7H;6278=!

6FH7RSF!)KD81,!@47Q;4!??/!;8B!)KD81,!)K/7!??/9!

[[9! CD<D8B;86! )KD81,! )K/7! ??/! 2E! ;! CD4;G;HD! 42J26DB! 42;Q2426L! 57JK;8L! G26F! ;!

KH2852K;4!K4;5D!7<!QRE28DEE!475;6DB!;6!_"gX!"g6F!.6HDD6=!.;8!>H;852E57=!/;42<7H82;9!)KD81,!)K/7!

??/!2E!;!GF744L!7G8DB!ERQE2B2;HL!7<!)KD81,!,859!;8B!F;E!<;52426;6DB!;8B!B2HD56DB!)KD81,\E!J;EE!

28<H28SDJD86!;8B!R84;G<R4!DYK4726;6278!7<!#2JDE!’7HIE!6FH7RSF!26E!J;8;SDJD86!;8B!B2HD56278!7<!

)KD81,=!??/9!
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[_9! CD<D8B;86!)KD81,!@47Q;4!??/!2E!;!CD4;G;HD!42J26DB!42;Q2426L!57JK;8L!<7HJDB!28!

CD5DJQDH![X[[9!)KD81,!@47Q;4!??/!F;E!;!KH2852K;4!K4;5D!7<!QRE28DEE!475;6DB!;6!_"gX!"g6F!.6HDD6=!

.;8!>H;852E57=!/;42<7H82;9!-25H7E7<6!/7HK7H;6278!F;E!;!J287H26L!E6;ID!28!)KD81,!@47Q;4!??/!;8B!

)KD81,=!,859!F;E!;!J;V7H26L!E6;ID!28!)KD81,!@47Q;4!??/=!28B2HD564L!6FH7RSF!)KD81,!$74B28SE!

??/!;8B!)1,!/7HK7H;6278=!??/9!)KD81,!@47Q;4!??/!G;E!;8B!2E!283743DB!28!R84;G<R4!578BR56!

;44DSDB!FDHD28!6FH7RSF!26E!7G8DHEF2K=!5786H74=!;8B!B2HD56278!7<!)KD81,!??/9!!

[‘9! CD<D8B;86!)1,!/7HK7H;6278=!??/!2E!;!CD4;G;HD!42J26DB!42;Q2426L!57JK;8L!G26F!;!

KH2852K;4! K4;5D! 7<! QRE28DEE! 475;6DB! ;6! _"gX! "g6F! .6HDD6=! .;8! >H;852E57=! /;42<7H82;9! )1,!

/7HK7H;6278=!??/\E!E74D!JDJQDH!2E!)KD81,!$74B28SE=!??/9!)1,!/7HK7H;6278=!??/!G;E!;8B!2E!

283743DB!28!6FD!R84;G<R4!578BR56!;44DSDB!FDHD28!6FH7RSF!26E!7G8DHEF2K=!5786H74=!;8B!B2HD56278!7<!

)KD81,!@47Q;4!??/!;8B!)KD81,!??/9!!

[b9! CD<D8B;86!)KD81,!$74B28SE=!??/!2E!;!CD4;G;HD!42J26DB!42;Q2426L!57JK;8L=!GF7ED!

E74D! JDJQDHE! ;HD! )KD81,=! ,859! ;8B! 1DE6;E=! ??/=! GF7ED! E74D! JDJQDH=! 28! 6RH8=! 2E! 1DE6;E!

-;8;SDJD86!/7JK;8L=!??/9!1DE6;E!-;8;SDJD86!/7JK;8L=!??/!2E!;!CD4;G;HD!EFD44!57JK;8L!

<7HJDB!<7H!6FD!KRHK7ED!7<!DYD5R628S!;!e‘fb!J244278!5;K26;4!H;2ED!<7H!)KD81,9! !

#76! .)+$!)4’)44%8)$#,"(’

)6! $9:’":;’0<=>’$?@:A’BCD’?EA’2?AA?<C’

!"! #$%&’()*+&),-.(/01-’)&2)314567/8$1(9:);0141.8$:)<.=->-.=-.()?-+’)

[c9! #FD!&DG!(7HI!#2JDE!2E!;!6HRE6DB!E7RH5D!7<!hR;426L=!28BDKD8BD86!V7RH8;42EJ!GF7ED!

J2EE278! 2E! 67! EDDI! 6FD! 6HR6F! ;8B! FD4K! KD7K4D! R8BDHE6;8B! 6FD! G7H4B9! ADSR8! ;E! ;! EJ;44=! 475;4!

8DGEK;KDH=!#FD!#2JDE!F;E!D3743DB!67!;!B23DHE2<2DB!JR462]JDB2;!57JK;8L!G26F!HD;BDHE=!42E6D8DHE=!

;8B!32DGDHE!;H7R8B!6FD!S47QD9!#7B;L=!J7HD!6F;8!"X!J244278!ERQE5H2QDHE!K;L!<7H!#2JDE!V7RH8;42EJ=!
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GF25F! 2854RBDE! D3DHL6F28S! <H7J! 8DGE! 67! 7K28278=! 5R46RHD! 67! QRE28DEE=! 577I28S! 67! S;JDE=! ;8B!

EF7KK28S!HD57JJD8B;6278E!67!EK7H6E!!!

[W9! >7R8BDB!28!"gb"=!#FD!&DG!(7HI!#2JDE!F;E!;!478S!F2E67HL!7<!KH732B28S!6FD!KRQ425!

G26F!28BDKD8BD86!V7RH8;42EJ!7<!6FD!F2SFDE6!hR;426L9!’FD8!1B74KF!)5FE!Q7RSF6!6FD!8DGEK;KDH!7R6!

7<! Q;8IHRK65L! 28! "gfc=! FD! 37GDB! 6F;6!#FD!#2JDE!G7R4B! QD! <2DH5D4L! 28BDKD8BD86=! BDB25;6DB! 67!

V7RH8;42EJ!7<!6FD!F2SFDE6!286DSH26L=!;8B!BD376DB!67!6FD!KRQ425!GD4<;HD9!$D!;H625R4;6DB!6FD!32E278U!!

N#7! S23D! 6FD! 8DGE! 2JK;H62;44L=! G26F7R6! <D;H! 7H! <;37H=! HDS;HB4DEE! 7<! ;8L! K;H6L=! ED56=! 7H! 286DHDE6!

283743DB9O!#FDED!G7HBE!E6244!;82J;6D!#FD!&DG!(7HI!#2JDE!67B;L=!8D;H4L!6G7!5D86RH2DE!4;6DH9!!

[g9! 0H7BR528S!7H2S28;4! 28BDKD8BD86! V7RH8;42EJ! 2E!;6! 6FD!FD;H6!7<! 6F2E!J2EE2789!#2JDE!

V7RH8;42E6E!573DH!6FD!J7E6!2JK7H6;86!E67H2DE!;5H7EE!6FD!S47QDm!28!;!6LK25;4!LD;H=!#FD!#2JDE!ED8BE!

V7RH8;42E6E! 67!HDK7H6!78!6FD!SH7R8B!<H7J!J7HD!6F;8!"cX!57R86H2DE9!#7SD6FDH=!;478S!G26F!DB267HE=!

KF767SH;KFDHE=!;RB27!KH7BR5DHE=!32BD7SH;KFDHE=!SH;KF25!BDE2S8DHE=!B;6;!;8;4LE6E=!;8B!J7HD=!#FD!

#2JDE\E!8DGEH77J!KH7BR5DE!SH7R8BQHD;I28S!V7RH8;42EJ!;5H7EE!D3DHL!J;V7H!E67HL6D4428S!<7HJ;69!!

[f9! #FD! hR;426L! 7<! #FD! #2JDE\E! 573DH;SD! F;E! QDD8! G2BD4L! HD57S82ZDB! G26F! J;8L!

28BRE6HL!;8B!KDDH!;5574;BDE=!2854RB28S!"_b!0R426ZDH!0H2ZDE!E285D!26E!<2HE6!0R426ZDH!;G;HB!28!"f"g!

M8D;H4L!6G25D!;E!J;8L!;E!;8L!76FDH!7HS;82Z;6278P9!#FD!#2JDE\E!V7RH8;42EJ!2E!;4E7!BDDK4L!2JK;56<R49!

15;BDJ25E=!6D;5FDHE=!;8B!E52D862E6E!F;3D!REDB!26!67!DBR5;6D!;8B!28873;6D9!?;GJ;IDHE!F;3D!526DB!26!

67!286H7BR5D!4DS2E4;62789!aRBSDE!F;3D!HD<DHD85DB!26!28!HR428SE9!18B!6D8E!7<!J244278E!7<!KD7K4D!HD4L!

78!26!D3DHL!B;L9!

_X9! #2JDE! V7RH8;42E6E! ;HD! DYKDH6E! 28! 6FD2H! ERQVD56! J;66DH! ;8B! ;J78S! 6FD! J7E6!

DYKDH2D85DB!;8B!6;4D86DB!28!6FD!28BRE6HL9!,8!J;8L!5;EDE=!6FD2H!G7HI!2E!D8F;85DB!QL!KH7<DEE278;4!

DYKDH62EDU!4;GLDHE!573DH!6FD!57RH6=!B7567HE!573DH!FD;46F!5;HD=!;8B!3D6DH;8E!573DH!6FD!J2426;HL9!-;8L!

#2JDE! V7RH8;42E6E! BH;G!78!BD5;BDE!7<! DYKDH2D85D9!)8D! HDK7H6DH! 573DH28S! 6FD!’F26D!$7RED=! <7H!
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DY;JK4D=!F;E!HDK7H6DB!78!<23D!;BJ282E6H;6278E9!$2E!5744D;SRD=!;!’F26D!$7RED!KF767SH;KFDH=!F;E!

573DHDB!ED3D89!!

_"9! ,8!;BB26278!67!V7RH8;42E6E!GF7!EKD8B!578E2BDH;Q4D!62JD!;8B!D<<7H6!HDK7H628S!K2D5DE=!

#FD! #2JDE! DJK47LE! FR8BHDBE! 7<! DB267HE! 67! K;28E6;I28S4L! HD32DG! 26E! V7RH8;42EJ! <7H! ;55RH;5L=!

28BDKD8BD85D=!;8B!<;2H8DEE=!G26F!;6!4D;E6!6G7!DB267HE!HD32DG28S!D;5F!K2D5D!KH27H!67!KRQ425;6278!;8B!

J;8L!J7HD! HD32DG28S! 6FD!J7E6! 2JK7H6;86! ;8B! ED8E2623D!K2D5DE9!#FD!#2JDE!;4E7!F;E!;J78S! 6FD!

4;HSDE6!;8B!J7E6! H7QRE6!.6;8B;HBE! 6D;JE! 28! 6FD! 28BRE6HL=!GF25F!;B32EDE! 6FD!8DGEH77J!B;24L!78!

578E2E6D85L=! ;55RH;5L=! <;2H8DEE=! ;8B! 54;H26L! 28! 26E! HDK7H628S! ;8B! J;286;28E! E6H28SD86! D6F25;4!

SR2BD428DE! <7H! V7RH8;42E6E! ;8B! 6FD2H! G7HI9! #FD! #2JDE! ;4E7! J;286;28E! ;8! 286DH8;4! .6L4DQ77I=! ;!

B75RJD86!6F;6!2E!RKB;6DB!73DH!62JD!67!SR2BD!6FD!678D!7<!26E!V7RH8;42EJ!;8B!6FD!KH7ED!REDB9!#FDHD!2E!

;4E7!;8!78S728S!B2;47SRD!;J78S!V7RH8;42E6E!;8B!DB267HE!67!D8ERHD!#FD!#2JDE!<;2H4L!;8B!6F7H7RSF4L!

573DHE!6FD!H2SF6!E67H2DE!;8B!KHDED86E!GF;6!26!<28BE!28!;!54D;H!;8B!57JKD4428S!G;L9!0H7BR528S!#2JDE!

V7RH8;42EJ!2E!;!5HD;623D!;8B!BDDK4L!FRJ;8!D8BD;37H9!!

@"! A0&/.=B0-8C1.4:)<.6D->(5)E&/0.8$1’%)8.=)F0-8C1.4)?-+’)8()A0-8(),&’()

_[9! #7!KH7BR5D!G7H4B]54;EE!V7RH8;42EJ=!#FD!#2JDE!283DE6E!;8!D87HJ7RE!;J7R86!7<!62JD=!

J78DL=!DYKDH62ED=!;8B!6;4D86=!Q76F!28!26E!8DGEH77J!;8B!KH7BR56=!6D5F8747SL=!;8B!76FDH!ERKK7H628S!

6D;JE9!/7HD!;HD;E!7<!<75RE!2854RBDU’!

__9! #CF:AE?GBE?F:’*:H<=E?CG6’#FD!#2JDE!B7DE!BDDK!283DE62S;6278E^GF25F!RER;44L!6;ID!

J786FE!;8B!E7JD62JDE!LD;HE!67!HDK7H6!;8B!KH7BR5D^2867!57JK4DY!;8B!2JK7H6;86!;HD;E!7<!KRQ425!

286DHDE69!#FD!#2JDE\E!HDK7H6DHE!H7R628D4L!R8573DH!E67H2DE!6F;6!G7R4B!76FDHG2ED!8D3DH!57JD!67!42SF69!

#FDL!F;3D! DYK7EDB! KH7Q4DJE=! FD4B! K7GDH! 67! ;557R86=! ;8B! BDJ;8BDB! 6FD! KRQ425\E! ;66D862789! ,8!

283DE62S;628S!6FDED!;HD;E=!#2JDE!573DH;SD!7<6D8!HDER46E!28!JD;828S<R4!HD<7HJE9!#FDED!E67H2DE!;HD!
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GH266D8!;8B!DB26DB!28!6FD!E6L4D!6F;6!2E!G2BD4L!;EE752;6DB!G26F!#FD!#2JDE=!78D!6F;6!HD;BDHE!6HRE6!;8B!

EDDI!7R69!!

_‘9! I=:B>?CG’ ":;A’ *:H<=E?CG6’ #FD! #2JDE! 2E! DhR;44L! 57JJ266DB! 67! hR25I4L! ;8B!

;55RH;6D4L!HDK7H628S!QHD;I28S!8DGE9!,8!;8!DH;!28!GF25F!EKD5R4;6278=!B2E28<7HJ;6278=!;8B!EK28!7<6D8!

BH7G8!7R6!6FD!6HR6F!GFD8!8DGE!QHD;IE=!#FD!#2JDE!<244E!;8!2JK7H6;86!8DDB!<7H!6HRE6G7H6FL!8DGE!

G26F!V7RH8;42E6E!GF7!F;3D!6FD!ERQVD56]J;66DH!DYKDH62ED=!8DGE!VRBSJD86=!;8B!E7RH5DE!HDhR2HDB!67!

HDK7H6! 6FD! <;56E! 28! ;! 57JKD4428S! G;L9! #F2E! LD;H=! #FD! #2JDE! F;E! KH732BDB! BD6;24DB=! HD;4]62JD!

573DH;SD! 78! QHD;I28S! 8DGE! ;5H7EE! ;! H;8SD! 7<! 67K25E=! 2854RB28S! 6FD! RK57J28S! d9.9! D4D56278E=!

JR462K4D!J;EE!EF77628SE!2854RB28S!6F7ED!28!-;28D!;8B!&;EF3244D=!G;HE!28!dIH;28D!;8B!6FD!-2BB4D!

%;E6=!;!EK;6D!7<!8;6RH;4!B2E;E6DHE!;H7R8B!6FD!S47QD=!;8B!6FD!5744;KED!7<!J;V7H!HDS278;4!Q;8IE9!!

_b9! I:BE’*:H<=E?CGJ!#FD!#2JDE!283DE6E!E2S82<25;864L!28!26E!QD;6!HDK7H628S!QL!S2328S!26E!

QD;6!HDK7H6DHE!6FD!62JD!;8B!EK;5D!67!S7!BDDK!78!;!E28S4D!67K259!16!#FD!#2JDE=!6FDED!67K25E!3;HL!<H7J!

KRQ425!FD;46F!67!HD42S278!67!;H5F26D56RHD=!;8B!<H7J!6FD!0D86;S78!67!$744LG77B!67!’;44!.6HDD69!#FDL!

;4E7!2854RBD!#FD!#2JDE\E!B7ZD8E!7<!8;6278;4!;8B!286DH8;6278;4!QRHD;RE=!GFDHD!57HHDEK78BD86E!;HD!

E6DDKDB!28!6FD!57JJR8262DE!6FDL!573DH9!AD5;RED!6F2E!6LKD!7<!V7RH8;42EJ!2E!SH7R8BDB!28!6FD!DYKDH62ED!

;8B!BDDK!5788D56278E!7<!#2JDE!V7RH8;42E6E=!QD;6!573DH;SD!D8H25FDE!#FD!#2JDE\E!HDK7H628S9!
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,4L;!.R6EID3DH!M87G!)KD81,\E!0HDE2BD86!;8B!/F2D<!.52D862E6=!HDEKD5623D4LP!GH76DU!N)RH!S7;4!2E!67!

;B3;85D! B2S26;4! 286D442SD85D! 28! 6FD! G;L! 6F;6! 2E! J7E6! 42ID4L! 67! QD8D<26! FRJ;826L! ;E! ;! GF74D=!
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R8578E6H;28DB!QL! ;!8DDB! 67!SD8DH;6D! <28;852;4! HD6RH89!.285D!7RH! HDED;H5F! 2E! <HDD! <H7J! <28;852;4!

7Q42S;6278E=!GD!5;8!QD66DH!<75RE!78!;!K7E2623D!FRJ;8!2JK;569O!,8!;557HB;85D!G26F!6F;6!J2EE278=!

)KD81,!KH7J2EDB!6F;6!26E!G7HI!;8B!286D44D56R;4!KH7KDH6L!G7R4B!QD!7KD8!;8B!;3;24;Q4D!67!6FD!KRQ425=!

6F;6!26E!NpHqDED;H5FDHE!G244!QD!E6H78S4L!D857RH;SDB!67!KRQ42EF!6FD2H!G7HI=!GFD6FDH!;E!K;KDHE=!Q47S!

K7E6E=!7H!57BDO!;8B!6F;6!26E!NK;6D86E!M2<!;8LP!G244!QD!EF;HDB!G26F!6FD!G7H4B9O!

bW9! CDEK26D! 26E! D;H4L! KH7J2EDE! 7<! ;46HR2EJ=! )KD81,! hR25I4L! QD5;JD! ;! JR462]Q244278]

B744;H!<7H]KH7<26!QRE28DEE!QR246!28!4;HSD!K;H6!78!6FD!R8425D8EDB!DYK4726;6278!7<!57KLH2SF6DB!G7HIE!

QD478S28S!67!#FD!#2JDE!;8B!76FDHE9!aRE6!6FHDD!LD;HE!;<6DH!26E!<7R8B28S=!)KD81,!EFDB!26E!DY54RE23D4L!

878KH7<26! E6;6RE9! ,6! 5HD;6DB! )KD81,! ?0! 28! -;H5F! [X"f=! ;! <7H]KH7<26! 57JK;8L! BDB25;6DB! 67!

578BR5628S! 6FD! 4278\E! EF;HD! 7<! )KD81,\E! 7KDH;6278E^2854RB28S! KH7BR56! BD3D47KJD86^;8B! 67!

H;2E28S!5;K26;4!<H7J!283DE67HE!EDDI28S!;!HD6RH89!)KD81,\E!57HK7H;6D!E6HR56RHD!SHDG!2867!;8!286H25;6D!

GDQ! 7<! <7H]KH7<26! F74B28S=! 7KDH;628S=! ;8B! EFD44! 57JK;82DE! 6F;6! J;8;SD! )KD81,\E! B;L]67]B;L!

7KDH;6278E!;8B!SH;86!)KD81,\E! 283DE67HE!MJ7E6!KH7J28D864L=!-25H7E7<6P!;R6F7H26L!;8B!28<4RD85D!

73DH!)KD81,\E!7KDH;6278E=!;44!GF24D!H;2E28S!Q244278E!28!5;K26;4!<H7J!283DE67HE9!#FD!HDER46U!)KD81,!

67B;L!2E!;!57JJDH52;4!D86DHKH2ED!3;4RDB!;E!F2SF!;E!efX!Q244278=!G26F!HD3D8RDE!KH7VD56DB!67!QD!73DH!

e"!Q244278!28![X[‘9!

bg9! ’26F!6FD!6H;8E26278!67!<7H]KH7<26!E6;6RE!5;JD!;876FDH!5F;8SDU!)KD81,!;4E7!D8BDB!26E!

57JJ26JD86!67!7KD88DEE9!)KD81,!HD4D;EDB!6FD!<2HE6!6G7!26DH;6278E!7<!26E!<4;SEF2K!@D81,!J7BD4=!

@0#]"!;8B!@0#][=!78!;8!7KD8]E7RH5D!Q;E2E!28![X"g!;8B![X"f=!HDEKD5623D4L9!AR6!)KD81,!5F;8SDB!

57RHED!28![X[X=!E6;H628S!G26F!6FD!HD4D;ED!7<!@0#]_!EF7H64L!;<6DH!)KD81,!?0!;8B!76FDH!<7H]KH7<26!

)KD81,!D86262DE!GDHD!<7HJDB!;8B!677I!5786H74!7<!KH7BR56!BDE2S8!;8B!BD3D47KJD869!!

bf9! @0#]_9b! ;8B! @0#]‘! ;HD! Q76F! 7HBDHE! 7<! J;S826RBD! J7HD! K7GDH<R4! 6F;8! 6FD! 6G7!

KHD327RE!SD8DH;6278E=! LD6!CD<D8B;86E! F;3D!IDK6! 6FD2H! BDE2S8! ;8B! 6H;2828S! D862HD4L! ;! ED5HD69!>7H!
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KHD327RE!SD8DH;6278E=!)KD81,!F;B!374RJ287RE!HDK7H6E!BD6;2428S!6FD!5786D86E!7<!6FD!6H;2828S!ED6=!

BDE2S8=!;8B!F;HBG;HD!7<!6FD!??-E9!&76!E7!<7H!@0#]_9b!7H!@0#]‘9!>7H!@0#]‘=!<7H!DY;JK4D=!6FD!

N6D5F825;4! HDK7H6O! 6F;6!)KD81,! HD4D;EDB! E;2BU! N6F2E! HDK7H6! 5786;28E!87! <RH6FDH! BD6;24E! ;Q7R6! 6FD!

;H5F26D56RHD! M2854RB28S! J7BD4! E2ZDP=! F;HBG;HD=! 6H;2828S! 57JKR6D=! B;6;ED6! 578E6HR56278=! 6H;2828S!

JD6F7B=!7H!E2J24;H9O0!!

cX9! )KD81,\E!/F2D<!.52D862E6!.R6EID3DH!VRE62<2DB!6F2E!ED5HD5L!78!57JJDH52;4!SH7R8BEU!

N,6\E!57JKD62623D!7R6!6FDHD!r9!18B!6FDHD!;HD!J;8L!57JK;82DE!GF7!G;86!67!B7!6FD!E;JD!6F28S=!E7!

<H7J!;!57JKD62623D!E2BD=!L7R!5;8!EDD!6F2E!;E!J;6RH;6278!7<!6FD!<2D4B9O1!AR6!26E!D<<D56!G;E!67!5785D;4!

6FD!2BD8626L!7<!6FD!B;6;!)KD81,!57K2DB!67!6H;28!26E!4;6DE6!J7BD4E!<H7J!H2SF6EF74BDHE!42ID!#FD!#2JDE9!!

c"9! )KD81,! QD5;JD! ;! F7REDF74B! 8;JD! RK78! 6FD! HD4D;ED! 7<! /F;6@0#! 28! &73DJQDH!

[X[[9!/F;6@0#!2E!;!6DY6]SD8DH;628S!5F;6Q76!6F;6=!S23D8!REDH]SD8DH;6DB!KH7JK6E=!5;8!J2J25!FRJ;8]

42ID!8;6RH;4! 4;8SR;SD! HDEK78EDE9!/F;6@0#!G;E! ;8! 28E6;86! 32H;4! ED8E;6278=! HD;5F28S!78D!J244278!

REDHE!G26F28!;!J786F!7<!26E!HD4D;ED!;8B!S;2828S!73DH!"XX!J244278!REDHE!G26F28!6FHDD!J786FE9!!

c[9! )KD81,=!6FH7RSF!)KD81,!)K/7!??/!;8B!;6!6FD!B2HD56278!7<!)KD81,!,859=!)KD81,!

?0=!;8B!76FDH!)KD81,!D86262DE=!7<<DHE!;!ER26D!7<!EDH325DE!K7GDHDB!QL!26E!??-E=!6;HSD6DB!67!Q76F!

7HB28;HL!578ERJDHE!;8B!QRE28DEEDE9!1!3DHE278!7<!/F;6@0#!K7GDHDB!QL!@0#]_9b!2E!;3;24;Q4D!67!

REDHE!<7H!<HDD9!)KD81,!;4E7!7<<DHE!;!KHDJ2RJ!EDH325D=!K7GDHDB!QL!)KD81,\E!NJ7E6!5;K;Q4D!J7BD4O!

@0#]‘=!67!578ERJDHE!<7H!e[X!KDH!J786F9!)KD81,\E!QRE28DEE]<75REDB!7<<DH28SE!2854RBD!/F;6@0#!

%86DHKH2ED!;8B!/F;6@0#!10,! 6774E!BDE2S8DB! 67!D8;Q4D!BD3D47KDHE! 67! 2857HK7H;6D!/F;6@0#! 2867!

QDEK7ID!;KK425;6278E9!)KD81,!;4E7!425D8EDE!26E!6D5F8747SL!67!57HK7H;6D!542D86E!<7H!425D8E28S!<DDE9!!

!
#!’2+)R$"(SJL=,(L+"3)!"-,(%+2$#’!&+-+./"!0))12344(P<*91;<B7*(9641B1;824C1)=,*1P:*!
$!HB6;2!T7<(;<)"!A?.5;B)7%C*%35D.$)%5)7%:?+5EF&)@+&();??$%+#9)(%)A?.5,E)=9+$"56)G.&.+$#9H)IJ.)J.$.)

J$%56F"!L3+(T+#4+!&#B8*!FU"!+-+./"!0))12344555*)0;?;8C;*(964+-+.4.4FU4+.V,-FN-491;<B7=C1)=,=QB><(0=(Q92;P=
8;2;B8(0=7QDB=2>)2W;?;8=7<);8?7;5*!
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c_9! #FDED!57JJDH52;4!7<<DH28SE!F;3D!QDD8!2JJD8ED4L!3;4R;Q4D!<7H!)KD81,9!)3DH!gXl!

7<!>7H6R8D!bXX!57JK;82DE!;HD!RE28S!/F;6@0#95!1557HB28S!67!HD5D86!HDK7H6E=!)KD81,!2E!SD8DH;628S!

HD3D8RDE!7<!egX!J244278!KDH!J786F=!;8B!2E!78!6H;5I!67!ERHK;EE!73DH!e"!Q244278!G26F28!6FD!8DY6!"[!

J786FE96!!

c‘9! #F2E!57JJDH52;4!ER55DEE!2E!QR246!28!4;HSD!K;H6!78!)KD81,\E!4;HSD]E5;4D!57KLH2SF6!

28<H28SDJD869!)8D!7<!6FD!5D86H;4!<D;6RHDE!BH2328S!6FD!RED!;8B!E;4DE!7<!/F;6@0#!;8B!26E!;EE752;6DB!

KH7BR56E!2E!6FD!??-\E!;Q2426L!67!KH7BR5D!8;6RH;4!4;8SR;SD!6DY6!28!;!3;H2D6L!7<!E6L4DE9!#7!;5F2D3D!

6F2E!HDER46=!)KD81,!J;BD!8RJDH7RE!HDKH7BR56278E!7<!57KLH2SF6DB!G7HIE!7G8DB!QL!#FD!#2JDE!28!

6FD!57RHED!7<!N6H;2828SO!6FD!??-9!

cb9! dK78! 28<7HJ;6278! ;8B! QD42D<=! ;44! 7<! 6FD! )KD81,! CD<D8B;86E! F;3D! QDD8! D26FDH!

B2HD564L! 283743DB! 28! 7H! F;3D! B2HD56DB=! 5786H744DB=! ;8B! KH7<26DB! <H7J! )KD81,\E! G2BDEKHD;B!

28<H28SDJD86! ;8B! 57JJDH52;4! DYK4726;6278! 7<!#2JDE!’7HIE9!)KD81,! ,859=! ;478SE2BD!-25H7E7<6=!

5786H744DB! ;8B! B2HD56DB! 6FD! G2BDEKHD;B! HDKH7BR56278=! B2E6H2QR6278=! ;8B! 57JJDH52;4! RED! 7<!#FD!

#2JDE\E!J;6DH2;4!KDHKD6H;6DB!QL!)KD81,!?0!;8B!)KD81,!@47Q;4!??/=!6FH7RSF!;!EDH2DE!7<!F74B28S!

;8B!EFD44!57JK;82DE!6F;6!2854RBD!)KD81,!$74B28SE!??/=!)KD81,!@0!??/=!;8B!)1,!/7HK7H;6278!

??/9!)KD81,!?0!;8B!)KD81,!@47Q;4!??/!GDHD!B2HD564L!283743DB!28!6FD!BDE2S8=!BD3D47KJD86=!;8B!

57JJDH52;42Z;6278! 7<! )KD81,\E! @0#]Q;EDB! KH7BR56E=! ;8B! B2HD564L! D8S;SDB! 28! 6FD! G2BDEKHD;B!

HDKH7BR56278=!B2E6H2QR6278=!;8B!57JJDH52;4!RED!7<!#2JDE!’7HIE9!)KD81,!?0!;8B!)KD81,!@47Q;4!

??/!;4E7!5786H744DB!;8B!B2HD56DB!)KD81,=!??/!;8B!)KD81,!)K/7!??/=!GF25F!GDHD!283743DB!28!

B2E6H2QR628S=! ED4428S=! ;8B! 425D8E28S! )KD81,\E! @0#]Q;EDB! KH7BR56E=! ;8B! 6FRE! J78D62ZDB! 6FD!

HDKH7BR56278=!B2E6H2QR6278=!;8B!57JJDH52;4!RED!7<!#2JDE!’7HIE9!!

!
5!’1;<R$"!B5($%D3#"56)79+(K@8)45(.$?$"&."!’2+)R$(&R>C*!+N"!+-+./"!

0))1234491;<B7*(964OQ9C47<)89P>(7<C=(0B)C1)=;<);81872;*!
%!X0872!#98872"!A?.5;B)G.?%$(.D,E)L.+$&)MN)O",,"%5)"5);553+,)=+,.&"!@-%’(X$/2-)7!&R>C*!.-"!+-+./"!

0))12344555*:B2)(961B<D*(964Y-Y,VN,Y491;<B7=(0B)C1)=8;198);PQD=<;B82=F=O7QQ79<=B<<>BQ=2BQ;2*!
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cc9! .285D!;6!4D;E6![X"f=!-25H7E7<6!F;E!QDD8=!;8B!578628RDE!67!QD=!2862J;6D4L!283743DB!28!

6FD!6H;2828S=!BD3D47KJD86=!;8B!57JJDH52;42Z;6278!7<!)KD81,\E!@0#!KH7BR56E9!,8!;8!286DH32DG!G26F!

6FD!’;44!.6HDD6!a7RH8;4!;6!6FD![X[_!’7H4B!%5787J25!>7HRJ=!-25H7E7<6!/%)!.;6L;!&;BD44;!E;2B!

6F;6! 6FD!N/F;6@0#!;8B!@0#!<;J24L!7<!J7BD4E!r!2E!E7JD6F28S! 6F;6!GD\3D!QDD8!K;H68DHDB!G26F!

)KD81,!BDDK4L!87G!<7H!JR462K4D!LD;HE9O!#FH7RSF!6F2E!K;H68DHEF2K=!-25H7E7<6!F;E!QDD8!283743DB!28!

6FD!5HD;6278!;8B!57JJDH52;42Z;6278!7<!@0#!??-E!;8B!KH7BR56E!Q;EDB!78!6FDJ!28!;6!4D;E6!6G7!G;LE9!!

cW9! >2HE6=!-25H7E7<6!5HD;6DB!;8B!7KDH;6DB!QDEK7ID!57JKR628S!ELE6DJE!67!DYD5R6D! 6FD!

J;EE! 57KLH2SF6! 28<H28SDJD86! BD6;24DB! FDHD289! #FDED! ELE6DJE! GDHD! REDB! 67! 5HD;6D! JR462K4D!

HDKH7BR56278E!7<!#FD!#2JDE\E!286D44D56R;4!KH7KDH6L!<7H!6FD!KRHK7ED!7<!5HD;628S!6FD!@0#!J7BD4E!6F;6!

DYK4726!;8B=!28!J;8L!5;EDE=!HD6;28!4;HSD!K7H6278E!7<!6FD!57KLH2SF6;Q4D!DYKHDEE278!5786;28DB!28!6F7ED!

G7HIE9!

cg9! -25H7E7<6!2E!6FD!E74D!547RB!57JKR628S!KH732BDH!<7H!)KD81,9!-25H7E7<6!;8B!)KD81,!

5744;Q7H;6DB! 67! BDE2S8! 6FD! ERKDH57JKR628S! ELE6DJE! K7GDHDB! QL! -25H7E7<6\E! 547RB! 57JKR6DH!

K4;6<7HJ!1ZRHD=!GF25F!GDHD!REDB!67!6H;28!;44!)KD81,\E!@0#!J7BD4E!;<6DH!@0#]"9!,8!;!aR4L![X[_!

IDL876D!EKDD5F!;6!6FD!-25H7E7<6!,8EK2HD!578<DHD85D=!-H9!&;BD44;!E;2BU!N’D!QR246!6FD!28<H;E6HR56RHD!

67! 6H;28! 6FD2H! J7BD4E9! #FDL\HD! 28873;628S! 78! 6FD! ;4S7H26FJE! ;8B! 6FD! 6H;2828S! 7<! 6FDED! <H7862DH!

J7BD4E9O!!

cf9! #F;6!28<H;E6HR56RHD!G;E!876!VRE6!SD8DH;4!KRHK7ED!57JKR6DH!ELE6DJE!<7H!)KD81,!67!

RED!;E!26!E;G!<269!-25H7E7<6!EKD52<25;44L!BDE2S8DB!26!<7H!6FD!KRHK7ED!7<!RE28S!DEED862;44L!6FD!GF74D!

286DH8D6^5RH;6DB!67!B2EKH7K7H6278;6D4L!<D;6RHD!#2JDE!’7HIE^67!6H;28!6FD!J7E6!5;K;Q4D!??-!28!

F2E67HL9!,8!;!>DQHR;HL![X[_!286DH32DG=!-H9!&;BD44;!E;2BU!!

AR6!QD8D;6F!GF;6!)KD81,!2E!KR6628S!7R6!;E!4;HSD!J7BD4E=!HDJDJQDH=!
6FD!FD;3L!42<628S!G;E!B78D!QL!6FD!p-25H7E7<6q!1ZRHD!6D;J!67!QR24B!
6FD! 57JKR6DH! 28<H;E6HR56RHD9! AD5;RED! 6FDED! G7HI47;BE! ;HD! E7!
B2<<DHD86! 6F;8! ;8L6F28S! 6F;6\E! 57JD! QD<7HD9! .7! GD! 8DDBDB! 67!
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57JK4D6D4L!HD6F28I!D3D8!6FD!B;6;5D86DH!RK!67!6FD!28<H;E6HR56RHD!6F;6!
<2HE6! S;3D! RE! D3D8! ;! EF76! 67! QR24B! 6FD! J7BD4E9! 18B! 87G! GD\HD!
6H;8E4;628S!6FD!J7BD4E!2867!KH7BR56E98!

WX9! -25H7E7<6! QR246! 6F2E! ERKDH57JKR6DH! N28! 5744;Q7H;6278! G26F! ;8B! DY54RE23D4L! <7H!

)KD81,=O! ;8B! NBDE2S8DB! p26q! EKD52<25;44L! 67! 6H;28! 6F;6! 57JK;8L\E! 1,! J7BD4E9O9! %3D8! QL!

ERKDH57JKR628S!E6;8B;HBE=!26!G;E!R8RER;44L!57JK4DY9!1557HB28S!67!-25H7E7<6=! 26!7KDH;6DB!;E!N;!

E28S4D!ELE6DJ!G26F!J7HD!6F;8![gb=XXX!/0d!57HDE=!"X=XXX!@0dE!;8B!‘XX!S2S;Q26E!KDH!ED578B!7<!

8D6G7HI!5788D562326L! <7H!D;5F!@0d!EDH3DH9O!#F2E! ELE6DJ!H;8IDB! 28! 6FD! 67K! <23D!J7E6!K7GDH<R4!

KRQ4254L!I87G8!ERKDH57JKR628S!ELE6DJE!28!6FD!G7H4B9!

W"9! #7! D8ERHD! 6F;6! 6FD! ERKDH57JKR628S! ELE6DJ! ER26DB! )KD81,\E! 8DDBE=! -25H7E7<6!

8DDBDB! 67! 6DE6! 6FD! ELE6DJ=! Q76F! 28BDKD8BD864L! ;8B! 28! 5744;Q7H;6278! G26F! )KD81,! E7<6G;HD!

D8S28DDHE9!1557HB28S!67!-H9!&;BD44;=!G26F!HDEKD56!67!)KD81,U!N#FDL!B7!6FD!<7R8B;6278!J7BD4E=!

;8B!GD!p-25H7E7<6q!B7!;!476!7<!G7HI!;H7R8B!6FDJ=!2854RB28S!6FD!677428S!;H7R8B!HDEK78E2Q4D!1,!;8B!

1,!E;<D6L9O!dK78!28<7HJ;6278!;8B!QD42D<=!ER5F!N677428S!;H7R8B!1,!;8B!1,!E;<D6LO!283743DE!6FD!<28D]

6R828S!;8B!5;42QH;6278!7<!6FD!@0#]Q;EDB!KH7BR56E!QD<7HD!6FD2H!HD4D;ED!67!6FD!KRQ4259:!

W[9! ,8!5744;Q7H;6278!G26F!)KD81,=!-25H7E7<6!F;E!;4E7!57JJDH52;42ZDB!)KD81,\E!@0#]

Q;EDB!6D5F8747SL=!;8B!57JQ28DB!26!G26F!26E!7G8!A28S!ED;H5F!28BDY9!,8!>DQHR;HL![X[_=!-25H7E7<6!

R83D24DB!A28S!/F;6=!;!SD8DH;623D!1,!5F;6Q76!<D;6RHD!78!26E!ED;H5F!D8S28D!K7GDHDB!QL!@0#]‘9!,8!

-;L![X[_=!-25H7E7<6!;8B!)KD81,!R83D24DB!NAH7GED!G26F!A28S=O!;!K4RS28!67!/F;6@0#!6F;6!D8;Q4DB!

26!67!;55DEE!6FD!4;6DE6!5786D86!78!6FD!286DH8D6!6FH7RSF!6FD!-25H7E7<6!A28S!ED;H5F!D8S28D9!A28S!/F;6!
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Figure 2: Number of tokens from the 25 most represented top-level domains (left) and websites (right) in C4.EN.

3 Corpus-level statistics

Understanding the provenance of the texts that com-
prise a dataset is fundamental to understanding the
dataset itself, so we begin our analysis of the meta-
data of C4.EN by characterizing the prevalence of
different internet domains as sources of text, the
date the websites were first indexed by the Internet
Archive, and geolocation of IP addresses of hosted
websites.

3.1 Internet domains

Figure 2 (left) shows the 25 most represented top-
level domains (TLD)9, by number of word tokens
in C4.EN (measured using the SpaCy English to-
kenizer).10 Unsurprisingly, popular top-level do-
mains such as .com, .org, and .net are well
represented. We note that some top-level domains
reserved for non-US, English-speaking countries
are less represented, and even some domains for
countries with a primary language other than En-
glish are represented in the top 25 (such as ru).11

A significant portion of the text comes from
.gov websites, reserved for the US government.
Another potentially interesting top-level domain is
.mil, reserved for the US government military.
While not in the top 25 TLDs, C4.EN contains
33,874,654 tokens from .mil top-level domain
sites, coming from 58,394 unique URLs. There are
an additional 1,224,576 tokens (from 2,873 unique

9https://en.wikipedia.org/wiki/List_
of_Internet_top-level_domains

10https://spacy.io/api/tokenizer
11We use the TLDExtract (https://pypi.org/

project/tldextract/) package to parse the URLs.

URLs) from .mod.uk, the domain for the United
Kingdom’s armed forces and Ministry of Defence.

Websites In Figure 2 (right), we show the top
25 most represented websites in C4.EN, ranked by
total number of tokens. Surprisingly, the cleaned
corpus contains substantial amounts of patent text
documents, with the single-most represented web-
site in the corpus is patents.google.com and
patents.com being in the top 10. We discuss
the implications of this in §4.1.

Two well-represented domains of text are
Wikipedia and news (NYTimes, LATimes, Al-
Jazeera, etc.). These have been extensively used in
the training of large language models (Devlin et al.,
2019; Liu et al., 2019; Brown et al., 2020, e.g.,
BERT, RoBERTa, GPT-3). Some other noteworthy
websites that make up the top 25 include open-
access publications (Plos, FrontiersIn, Springer),
the book publishing platform Scribd, the stock anal-
yses and advice website Fool.com, and the dis-
tributed file system ipsf.io.12

3.2 Utterance Date

Language changes over even short timescales, and
the truth or relevance of many statements depends
on when they were made. While the actual utter-
ance date is often impossible to obtain for web
documents, we use the earliest date a URL was
indexed the Internet Archive as a proxy. We note
that using the Internet Archive is not perfect, as it

12Note that the distribution of websites in C4.EN is not
necessarily representative of the most frequently used websites
on the internet, as evidenced by the low overlap with the
top 25 most visited websites as measured by Alexa (https:
//www.alexa.com/topsites)
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