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Abstract

The use of NLP in the realm of financial technology is broad and complex, with applications
ranging from sentiment analysis and named entity recognition to question answering. Large
Language Models (LLMs) have been shown to be effective on a variety of tasks; however, no
LLM specialized for the financial domain has been reported in literature. In this work, we
present BLOOMBERGGPT, a 50 billion parameter language model that is trained on a wide
range of financial data. We construct a 363 billion token dataset based on Bloomberg's
extensive data sources, perhaps the largest domain-specific dataset yet, augmented with 345
billion tokens from general purpose datasets. We validate BLOOMBERGGPT on standard
LLM benchmarks, open financial benchmarks, and a suite of internal benchmarks that most
accurately reflect our intended usage. Our mixed dataset training leads to a model that
outperforms existing models on financial tasks by significant margins without sacrificing
performance on general LLM benchmarks. Additionally, we explain our modeling choices,
training process, and evaluation methodology. As a next step, we plan to release training
logs (Chronicles) detailing our experience in training BLOOMBERGGPT.

BB, ST AZBRES LAY AZHERES
HERME KB ~R[FInGPT , XE—H@
BSRME N KRR,

TR ZRE N = MOER:

FINGPT 2 — M X SR FFRA TR

Contents
®a,
1 Introduction 3
1.1 "BLOOMBERGGPET i i $wuiahain i Jouson s S wam anm 3
1.2 ‘Broader Contributions . . . «..oe v o000 vioinivie vioie swininis siaie naieie 4 &
ZEERMH BB BB EOUNE AR
2 Dataset 5
2.1 Financial Datasets (363B tokens - 54.2% of training) . . . . .. ....... 7 *ﬂ ifﬁﬁ% %}ﬁﬁﬂ B(J ﬁj] o
2.1.1  Web (298B tokens - 42.01% of training) . . . .. ... ... ..... 7
2.1.2 News (38B tokens — 5.31% of training) . . . .. ............ 7
2.1.3 Filings (14B tokens - 2.04% of training) . . ... ... ........ 7 _
2.1.4  Press (9B tokens — 1.21% of training) . . . .. ... ... ... ... FinGPT E<J ;‘T’ ;E % ﬁ ﬁ .E,J 3: tm :E ﬁ ﬁﬂ ﬁu ﬁ' Bt_l &
2.1.5 Bloomberg (5B tokens - 0.70% of training) . .. ........... 8
2.2 Public Datasets (345B tokens — 48.73% of training) . . . .. . ... ..... 9 E %
2.2.1 The Pile (184B tokens - 25.9% of training) . ............. 9
222 C4 (138B tokens — 19.48% of training) . . . ... ........... 9
223 Wikipedia (24B tokens — 3.35% of training) . . ... ......... 9 .
23 ToKDIZAOD . « .« oo oe et e et e 9 Arehicectors

+. Co-first authors.

L Robo Advicor Quantitative Trading Low-code developing Application
t

~ =y




) s

o= ORE o
E AP pure HERRAE | SEDES AHGNEA | FLFLHE
AlA 2%y [T Zx 2 BN IR IMNRFFRE BEEGRLY
BT BT || RBEDR e RER e
- - BURBRE  HiRE i
AAREER | pmss FIEFER | | KIEETE - : B8 LT i
: . PUHE ”
EEIE e KEER .. SRIERRR | e
95555EE | ULAPPRLE ADEHES A BEEFZ | NLHE | ERENRR | BEAFOR | Anmems
SN TAIE Al sz BEARS SR
= BV FHTA] RIS FRRIERZ 0 ARIRS
...... W= ARSS i
EEEY  AREFER ARES W
——
O EEZE
AVIE = (i CMBR EERF—G EFEEIAN
REESHR RAURH TP MR A Mt _ EaTa Fa




It
1=H

. SEIA RS RYHIRA BRI 25

E ST ORI AR BT
£ 5 9)I| SFT3335%

BEAREYE sy ERAGEAREREY sy ERChat KIRE s 175N A

1 1

=il S B - ZHEMDE

ik SRR Ziln & RAEIIE
eI s BEIERLER RED% COTHUE SFTiEHIER VEAE R
=L BAEIAL R=Ri5):: HEMNE

............
oooooooooooo



. AIGCHEITEAE B =l it

AIGC (AI Generated Content) BigBIALERERANEZEZBSNERNA, BRF. . NSFSMRENNET, NESKREEH 7 AIGCH

1RIE &R,

1%

= AIGC+TI Ml AIGC+ETT AIGC+E Rl AIGCHEE AIGC+H B AIGCHRR AIGC+HEERS
=

R A ISR SRS BlgES EIER TSRIE = RS % AL
H

= jaxs|E Copilot WEERH B SRS HEES SR

: . LEHIL - N )i &R NALE  XEE XAE
ﬁjé XA S maElEA ARERSmE MANNE e HER  HRB  WEm
= g SE M B B . T B SO \

= EfE BT N s0E 2DEHRERIDIRE WEBIE  EEEE Hmsy | ESRABRERXE
LEU ESRE=TRIENLU Transformer BERT CLIP CAN Diffusion

= BAESERNLG Hlon-based VAE NeRF GLM DALLE

8

,73 CPU GPU DPU TPU FPGA ASIC

=



B vEeEnusaE

St B0 i

- ' RR

rl ,:,.—ﬁI : =z

W= EE | RS
LN = e

:lgle 1448 : ,mz:)JI’_iL

HmEHeE | HAR

1804

=

GDP

NEEE

FOF/MOM

FICC N 2
REITs MEE
f"ﬁﬁ% """""" o !
pL < b <
AES &AM
EHIE
ERIIAE
CPI BEIR S B

4

g2

LAl

S LLJ

Ut

| (S
immﬁ%

N7 Ea

LR
AR E

I =E2

| REEE
| WSS
| 31



. R A7 -- BB B BN A A

> BRENERHIMEES, EMRATUENRIMESRZ £, MESMNERINNEERES, [MEeARENSHECEMTEE,

&, MBS

> ETHRADGENRIMEENARENL2SQLAYEEAN, BRRIHRA AR ERIL] 5 67T,

X e 2 P
1. GDP

round (date, 0) 4, FEGDPLAEIX GDP Jifl, GDPIEiFEIAZE| round(getValue (GDPHY
I#, date, area, country), 2) %, AIJGDPiE AJGDP JiTt.

1.1 GDP#If

REXBCGPHEEIE Xk XA RS X A X 2k, X XS
IS IR A HE SR

M ETENHKE, round(date,0) 4, Hilk GDPEEN
round (ValueInIndexRank (2, 3144, GDP/& &, date, DESC) /1000000000000, 2) /{27t ,» Z=EHE
BEZ, fURT ik B B-E0EE Hie.

1.2 A¥JGDP

round (date, 0) 4, F[E AIGDPiEZE] round(getValue (AIJGDP, date, £H), 2) JT.

PRXHEA, REABICDP AN FrEERELA Fijt, , FEAICDP N FEERELA 7
TG, PARBAYICDPA HTEERECA Fjt, ARILAIICDP A FrEERELA Jit.

NENE, X ABCPHELZE—, & F A AP A, X . HIX 43
AL EEMCP . FEEREXA HHLEEZ. F=.

1.3 X2 FFsE /ipak

BANESL T LAGDPHUE ARG F A E . PLAIGDP AR RIE 5 A TR X X I EE 5 i)
TYESVTIELR . R T 4EHEZE TR, LI2J5M0. 5HACNCDPEMESNFLL, LISt THITRAY
GDPArJ4k, M &XIMAFHATEL 1535,

#R#E round(date, 0) FLFHIEBSEATHMAETF AN switch{case
(ProvinceSizeBetweenIndexIntersection (R &4, GDPAAE, 5000000000000, max, A3

GDP, 70000, max) >0) : return K& KiAH[XProvinceSizeBetweenIndexIntersection (R & E
{7+, GDP.A2 &, 5000000000000, max, A33GDP, 70000, max) 4>

Ex ~ 11~ B I U A Av 2~ X~ s E 8 = = =2 QB &

Lifg "—17—R" GRS AHERZEFEFR
11§05
1.1.1 £545%

2022 5 Fig GDP A 4.5 51Z5T, 31 N EHFIEEHPHR 11, ERBEHHRE
6. 2022 FAIGDP 11799 ht, UELEFE 2, STEEHIKFNS.57 A, T
bR, BRREFTON"ENHERE, ESRTHERAMKX,

(20225, HEHREFREBABANAS BIZR, MFISEEAHREETORD, 2331 186

RESEMRVHHUS, FI8 116, ERAPEENEHIP, DEEREFIE 6, FNf, E82022F/A
¥ GDP t+54eiR, KR TSARRN17.99 57T, X—BFELECEER, UEREH, BHLET
9KFRI8.57 HiT, ONEEEHE, XE ELOREE, A, LTIIEF—ZFR ST, MR LE
BIEAYIGDPIX—IEiR L, BETItR, EEBENRAEE, XUE—EREE LA T FFRSITERT
NS, NRRBEFION_EoSERRT, LEBRRRETTEAAMK, EEFTNSAR

kEo )
Vv SEhk S SHiagd o E5 CEs X FH 9D B @
ety SEHERRE

\1.90/0) o

1: 2EE&TH GDPHALIGDP

e L | Xy

SN N NN

HEIFHIN
qEEmiE
EmE
HE
BUERS

- SN

- ENER

5

pll



RIEBR+EFEA

TRBFARRS ABRERENGS, TRBFATBESHLENEN, FUEEETE, SEERLE.
T CIN=E " HFAEUH

. AflthE Foigfhiiz

o . HNEEDOEDTR, FAART

CER 1310MEF

‘FFERRTFERML”, ...

LI
FRf2B9==1888: 131t
HEEAER: 13
*2N: 666
INZE1230 1188

LS

A ERELARIE A2 .66% SZEDEEA

A R S S

o o N B
s DERXERE & _— VU
]

| 00:09/19:53

AN 43
[ s

B ES RN F AR AS, i
TN, STRREREEMZ AR,

REEE BALE

- HEBXANSATRNERERAFEE,

RIS BREMLER, 5ISMLTH
BRI SEES I ERTE .,

DEERTE AIGCE&AEE

- RIBEREE, KREAJEEEMER

WHRIE, XIS 24hA AR EIEAS
R,

ERAHIE B

- ET3S5TOWBEARRK, BIASREF AIPET;
- BIRBREZER, MWHER, EEFBREFONRAL,

SHBSEEERE GRS LS HRBRRRERS

- RREAIETFXRBIE/ZODIEUHERERBEENTEXETAST, FAEIHNF

ASS IR e R B R A A%

- MEAEINBIAESRERTRBAERE, U REFZEEFF12

PR, SLPRARSAEMUIFEE, 2, BFABREFEE, EFNIRHTH
TEFPERECENS,




(ERNATEEERSEEZ1THNE)

S50, ERNATEREEINRRRE, FEEM7S. S, IRNAFHTE, MeeF1TaL, 2023F7AEREFAM
SRNREBRSZEZAM (ERNATEERSERETNE) , RETERINATEERANEARES, METTERI

AT ERERSRESVHIERR, NERNALEENERARIERT A,

EREBERERDAE
FREARHANEEREZENNESZERS
REARENEMNEER
REARIEAERFEAREE
REAREMETITUMERLEE
PREARHEANELZ=EE
BERIMiEameRs
54

$EBISS

(XA TEERSWERETHIZ) BE£2023F58230EAREKRNESH %2023
FWH2REFSSWFNBEE, FEEAREABRNARZRS. BNES. HFEEORES. TU
BEEHEE. AFS. BRI Bl BEE, IFA®m, E2023588158EE7.

EREERABDAEEE ER|/X
ERAFRNAERRSIE BES
BESSK Fas
HERASSEEK =5
TUHEBUSSEK SUr
LTI T

FESU MR mRK AW
202378108

- L

B—& HTERBEHEIATERQRARINNENA, $iFERESM 07T,
RIPAR. EANRGEAKNSIEZNE, VB (PEARNARNERSZE) . (FEAR
HNEMIERSZ) . (PEARANECABRRPIZ) . (PEARANEREEAR
Fik) iR, TEEN, WEREDE.

Mok AAEAAAIREEAAPEARKNRRALRRAELRE, B, &
i, MMSABNRS (UTRERIALIEERS)  EREDE.

ERMFAERXALRRESARFAOLR. RAWNE XZOESEFDNSHMNE
89, MWRME.

TUARA. flv. KNNRANG. 28XHNE. AXTUNRSHE. HEEM
ATEERR, REARALXBRELXATEERSN, FEBENDENLE.

B=R EREFEENZHFE. EHOFNKZCRBSANEN, RNEREER
MEMRXATEEFMAR, NERXATEERSTTASFRNS XS REAE,

BOK ROHNERERXATEERS, ENOTER. TREN, SHEsLENe
minee, @FUATRE:

(—) BReENEOMER, FEEAEIREEREN. EBHSENHE, £
EERZLAD. REERTR, BHSEER. BAERKE—NHSRE, SHEHE
X, RREN, EHRKENMR. REKEW, BN, EPAR, LUREBERERSER. 7
BIEMRLENAE:

(Z) ERERL, IASIRER, SMBELNEK. RERSSIERS, RNEWE
MERGLLFERRER. (2D, EB). ihi, 150, S8, R, RRGEN;

(2) BENR™RN, BLil® KRTELRE, FEHNBARE. BB Fa%Kn,
LiEZIAELSRRTH

() BEMASZENG, FEEREASORR FEARBAHRN. 2R =
BN, RSN AERRE;

(B) BFRFARER, RNAMNEE, BAEAIATEERSNEAE, #8E
RAERERE R,



@é ﬁAﬁcﬁsﬁK

Thank you //////




