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4.1.1 3§45 : BloomBergGPT 2L

3830H , BB AMEERTIENBERAIESEEBloombergGPT |, M 7125 N IR AASETREURSE | HilET
HES00{Z2 M B € TS RMMEALLM—BloombergGPT, Z1TiiE , iz EERESRIS LHRIITBI G R
B BEEAss ERNRISHEREEE—RE T,

O £0EEE : BloombergGPTAY)IGEUREERIFINPILE , FinPilefIZEEEPRN—ERISETRRNNE , —E2 8B
XA 1) —RIEXEEE | SIFHE. . FEE. MBS RIS E URIRBEIRM REINER ; AT
IRSHUIRRE ; 2) FINPILEEUESEER T 2AXEIESE | #Ia0The Pile, C4F1Wikipedia,

v AT REHIERE , B HIREEHIT T EELE ;

v FINPILEFRE/ N RSERE RS @8 . HHEEEIMN2007-03-01F2022-07-31 , BAIREEBloombergGPTH{ERHHAE
B, ERFT BRI EARRREERN T ;

v EEEEAUNiIgram tokenizerXS[RIaN At {Ttokenize,

BloomBergGPTiJll &3R5 AR EERSZXREEER ( Bhtokens)

m 5, tokens m Date Bloomberg Filings News Press Web Total

= = 2007 [03-] 276 73 892 523 2,667 4,431
0,

ERIEREE 363B 54.27% 2008 351 91 1621 628 9003 11,695
= o 2009 293 93 1,791 528 9179 11,883
=D 298B 42.01% 2010 292 111 1,917 527 11,388 14,236
HriE 38B 5.31% 2011 335 117 2,264 548 13,643 16,907
o 2012 403 105 2,502 529 15,015 18,554
pg == 14B 2.04% 2013 415 87 2437 441 17,230 20,610
o 2014 396 251 2458 437 18,510 22,052
el 9B 1.21% 2015 358 1,639 2,371 427 20,782 25,576
Bloomberg 5B 0.70% 2016 324 1,891 2,509 418 24,337 29,478
: 2017 204 2,204 2,567 398 25283 30,837
N =%k 345B 48.73% 2018 275 1,791 2,702 420 26,027 31,214
. 2019 263 1,662 3,102 504 27,195 32,726

o 2,72
The Pile 1848 25.90% 2020 277 1,632 2,794 805 30,928 96,435
Ca 489 2021 247 1,767 3,515 938 20749 36,215
138B 19.48% 2022 [-07) 140 882 2206 531 16,872 20,631

- . o

Wikipedia 248 3.35% 4,939 14,486 37,647 8,602 297,807 363,482
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)R : BloomBergGPT |, Fogil5#rE A5



4.1.1 {84 : BloomBergGPT—[EEIREIFISEN

O REEEMSE . BloombergGPTHREEFBLOOM(Scao et al 2022) RERBREIFNEW , EAXEER70E
transformer decoder , ©8500{Z N84 ;

v EHHFRE (40GATFAL003E1307FGPUMEY ) L935RTF |, RHEChinchilla scaling laws , it EHIERANSHMTEERN
HIFEXN—RBISE1/9500(2 , tokenZiiEE7911000+(Z.

v Z[ERIERMmidtokenEE S S tokenIERIS0%LAL | 1 HBRISRMEIEER TEABHTT &, RERBSYE
%32 7500(Z , tokenZEEH7000+(Z.

OIS DA : 2EE 641N AWSHIp4d.24xlargesEfl Lill%T 53K , HF S84 p4dd.24xlargeLflE S T 81k
40GBHJA100GPU

scaling lawsA%BloombergGPTFIE ftHSE AT L MK RS

Learning curve

4.00 2.30
2000 Optimal # Parameters w.r.t. FLOPs Optimal # Tokens w.r.t. FLOPs "M lcogﬁgs .
o : — Ir6e-5+bs
—— Chinchilla-1 —— Chinchilla-1 8.75 H [eis
1000 . ~ 5000 . | 225 —
Chinchilla-2 ls Chinchilla-2 w\,\\ —— Irde5
500 Chinchilla-3 MT-NEGe  PalMe Chinchilla-3 3.50 | \,\\ —— I 26-5 + dropout
=== Kaplan s - Kaplan 2:20 [S= Ir 1tef5 dropout
2 " eGopher 2000 &, & 3505, Ll Wy, metric
E 200 e —~ a”&; 9474 : 82 \.‘ —— smooth train loss
' GPT-3Jurassic/OPTe #BLOOM ) . B val loss
& LaMDAs ~ 2 o
S 100 A % 1000 sLLaMA 5 3.00 M“
2 z 9 PalLM
g inchilla ] ™ . oPalM ,A"‘w",
5 60 & 500 2.7 W /.r’ e
& +BLOOM o
20 *OPT 'G‘A;Goo'W'N!G 2.50
200 ?’\4,;'9" :
10 eLaMDA .-~ %, 2.25
LLaMA e,
avAs s s D’ \__\‘__’_\/"“'/’—‘
1e22  3.2e22  1e23  3.2e23  le2d  3.2¢24 1€22  3.2¢22  1e23  3.2¢23  le2d  3.2¢24 2.00
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4.1.1 85 : BloomBergGPT—iEBMB{ESERMNILL

O 33tkBloombergGPT, GPT-NeoX, OPT, BLOOM, GPT-3#ZEARMSRISEMERES EHEMEN , F LS
RE AN KE SR SRS EVSIFERIERT |, FRE LR ESERRE h M.

(1) BPCif#i : BloombergGPT/EE BIER _ERIBPCIYMF THMMER , FHEEWIR ( Filings ) X35 ERMATHER
.
(2) iBA{ESS : {FE7EBIG-bench Hard, FiRillif. FRiEERE. ESFSFES DHTERAES UL  EERAEFSLE
. BloombergGPTHGSEA N FIHRSHERMEMITE , HEEREIS LNESESTSHEFTARRE :

v #£BIG-bench Hard{¥$3.L , BloombergGPTESEFEHET AN PaLMFAIBLOOM , (B 258 EHMEZ(AIGPT-NeoX 5,
OPT66BELY, , BloombergGPTHIMAETEEEABLOOM ;

v EFERMRESS | BloombergGPTIELIMES LBUSTH—8 |, ERIMES LEUSTHE "R (REEGPT-3) ;
v EFRERRMES £ | GPT-31ERrE{I55 LHFE% — | BloombergGPTIES/6MESS LHEE S | BSommTBLOOMIRE ;
v EESHESLE | GPT3EEEHEESE— | BloombergGPTAEHEE S | B4E1E5 S TBLOOMIREL,

FRBISH, SUEILL HRBHE S RBIRIEIRE_ERYBPC

Name # Tokens (B) # Params. (B) Compute 0.8 == BioombergGPT

e GPT-Neo-X
BLOOMBERGGPT 569 50.6 1.00x 2. = 5L00M e
GPT-NeoX 472 20 (.33 x -§
OPT 300 66 0.69x -
BLOOM 366 176 2.24x Zf
GPT-3 300 175 1.82x% 0.2

0.0 l
Overall Bloomberg Filings Newswires Press Web
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4.1.1 {84 : BloomBergGPT

ERESRIRIILL

(3 ) ERUMSEES : KSESRIGU(ESS 57k TIMBESSH
BRESITREMES. E8MES L, (FER T IHMARE
EESS ERIRIM | BTG T E—(ES A REEE RS
RZ AWML RAER (WR) |, BHIVEICRERR

ERSEESTUESE

Task Template/ Example

Discriminative

Sentiment Analysis

fiH{FS L, BloombergGPT Z&FIMRIF.

v §pEB{ESS : ConvFinQA. FiQA SA. FPB. Headline
PUInAh ERESS HEBBUSERIFAIIR ; ENEREBUESEZ
=

v AEBESS : BloombergGPT{EEquity News, Equity
Transcript, ES News, Country News4PEuEeE
R K IEMRST T HiBEE ; TEEquity Social
Media_E SEMMREIIERIBIR.

{§FBloomBergGPTI NS/ EEREY

Binary Classification

{sentence}
Question: what is the sentiment?
Answer: {negative/meutral/positive}

Aspect Sentiment Analysis {sentence}

Question: what is the sentiment on {target}?
Answer: {negative/meutral/positive}
{sentence}

Question: {question}?

Answer: {Yes/No}

Generative
NER Steve Jobs is the CEO of Apple
Extract named entity: Steve Jobs (person), Apple (organization)
NER+NED AAPL stopped using Intel Chips
Extract ticker: AAPL. INTC
QA {context}

Question: {question}?
Answer: {answer}

{ffBloomBergGPT#H{TE4E

[ Input: Get me the last price and market cap for Apple
Output: get(px_last,cur_mkt_cap) for([’AAPL US Equity’])

Input: Tesla price
Output: get(px_last) for([’TSLA US Equity’])

Input: Get the yield and spread for EC527035 Corp and AL580550 Corp
Output: get(yield,spread) for([’EC527035 Corp’,’AL580550 Corp’])

Input: apple and ibm market cap and eps
Output: get(cur_mkt_cap,is_eps) for([’AAPL US Equity’,’IBM US Equity’])

Input: industry subgroup of ibm apple microsoft google
Output: get(industry_subgroup()) for([’AAPL US Equity’,’IBM US Equity’,
’MSFT US Equity’,’GOOGL US Equity’])

Output: Google Sued for Monopoly in Online Ad Market

WWW.SWSC.COm.Cn

Input: The US housing market shrank in value by $2.3 trillion, or 4.9%, in the second
half of 2022, according to Redfin. That’s the largest drop in percentage terms since the
2008 housing crisis, when values slumped 5.8% during the same period.

Output: Home Prices See Biggest Drop in 15 Years

Input: The global economy is in a better place today than many predicted months ago,
Janet Yellen said at the G20. At home, she pointed to a resilient US economy, where
headline inflation has moderated and the labor market is strong. She also called for the
IMF to move swiftly toward a fully-financed program for Ukraine.

Output: Yellen Sees Global Economy More Resilient Than Expected

Input: Google was sued by the US and eight states seeking the breakup of its
ad-tech business for allegedly monopolizing the digital advertising market. The lawsuit
is the Biden administration’s first big challenge to a tech titan and one of the rare times
since 1982 that the DOJ has sought to cleave up a major company.

g - BloomBergGPT |, FoiFH21E A8



4.1.2 {85 : FiInGPT—HiEEFILLMES4S

FiInGPTERPIAMRERARL : 1) SHERE ; 2) SIBTEER ; 3) KiFSIEEE | 4) HAE.

©n =

TaQ

Cloud

2R AN

Lo

FinGPT
Robo- Quantitative Portfolio Financial Sentiment Risk Low-Code
advisor Trading Optimization Analysis Management Development
Applications
Financial Fraud Credit Insolvency pre Financial M&A ESG
Detection Scoring diction Education Forecasting Scoring
LLM APIs Trainable Models Fine-tuning Methods
ChatGPT GPT 4.0 LLaMA Low-rank Adaptation (I.oRA) using
Tensors
LIM LLaMA PaLM ChatGLM
Other
Reinforcement Learning on Stock Pri System
ChatGLM MOSS Other Transformer Models ces (RLSP)
D St i
Y ata . Data Clearning Tokenization eamllmn.g Feature Extraction Prompt Engineering
Engineering Lemmatization
Online Elastic Computing Netwo Offline Real-Time Computing Bealoime s turage Diatilise Data Warehouse
rk Network (Sturage)
Ni ] i _NBC e
ews | Finnhub L Fsancaid ‘ CNBC 1 : ¢
ey | Wil Reddit | | » \—-/
ropis | it Weibo  Reddit oo = =
Data Source eda J ‘ J ’
I——— o i I Data Integration >
Filings SEC NYSE Szt > E

Trends | Go@e'ﬁends 7 &aekingAlpka |

Datasets AShare stocknet-dataset
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4.1.2 {545 : FInGPT—EUEEE

O FinGPTZRMNEIRRE SN EINSTRFKRERIRN 2SR | SRERNRTMEHNE. HiHE. ARBERREXR
RIS LS R | FiInGPTERREE SIS fMUATI RS ERRVEIRRETR , BI5APL. MEEMEVTIR , LARE
BfhEEES.

O FinGPTEEHERETIANIRSFRER , HRETENEIESE.

B R IR
1) MS#H: %k, CNBC. HEM

25 W 3k AN 2 AT Ao G A FF
KRR FRWERMX T T HAL. »

3| BA EWMEFaG A A 2Rk F A FinGPT

09 EX1Z 8 APIFi&: AFinGPTAER ¥,

2) AR 4oTwitters Facebook. API APT A 7745 B M £

Reddit. M5 F&, AAREE. # TR T AR R AT, R
I 15 AR VA RS 4 @k HT ) Ao A 69 Bp BE R ERAFEIE LN GER,
R 77 & Bk F 6945 8 9F, FinGPT R IRAE 1% 4L 3 foig
3) NENE AR EIM T 3L, F PRk Hek VLT BLAPLEE
Lk M QARG FAAAF X R 2R, 8 S R L P T

b I

4) WA EM Seeking Alpha.
Google Trend 5 M 5k, AL HATIF T3
TR R A% 2o

5) FAKESE: FARAHARNEEEA
B R0 28k o AT RAE R XA IR B
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4.1.2 iB5h : FinGPT—&X:

ELiERE

0 SRMZXIET , WHENREEBESESR, IESMEREENERMIERY , {EFXEEERIERRTEE

SSEGERTSEUENXEG. FEit , SHESERLBESRMNLPREXSE.
O SERINLPEEREEN SR EE MM EFERNAREE |

R, (RIESURSCRIREETE.
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4.1.2 55 : FInGPT—XIESIEBIE

0 XESREEEE=S

I I
i QLN I e i
I I
i i
I KA AR API (LLMAPIs) : APTs 324 L ah 35 = 48 5 -
I I
i i
. FinGPTHRUETI4ER, AT !
: T Y| kAR (Trainable models) > AT RRARIERATIE, Hoak !
; B RAL R :
i i
| P - . I
| #%R8 7 #% (Fine-tuning methods) > BRI T I ARAEFInGPT s A AN |
i A6 bL B AR 4] o "
D e e e e e e e e e e o o o o o i ————————————— - i

O AEAXNKIEEETHE , IARMNESFHRERIIS?

> Bloomberg GPTENEFRIIGRIZES , EESRSEIENIFELHE  BEMHENEXIEES S8 NSHE
RO ARSI ALI3005 27T, FinGPTEURIIGHAREI300E5T

> FinGPTEEFHIRIEE .&Eﬁ*ﬁﬁ:ﬁ&‘ M REUEEFRIN BSFIEN M, BRSFinGPTIEATFRRENMNIRSER
B EAFRPES , 08 MRS aIRE R,
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4.1.2 8% : FinGPT

RIFE

O FinGPTHLIESRIIRS TSR ZNA |, FHEFMHIBERNSRURR. BEMBINT

Dk %38 |
1) BB RSP 69 I 5223 A\\
2) EHRG: AN L RRIBEILIE T,

3) BEMERA: FIAK S 2 FIATF A
T M R IZ T A

4) BRIV FERR LRSS,

\f%ﬁﬁm%ﬁﬁﬁﬁﬁ%o ,/

';,..'.,‘.,Jﬁ I ~

1) BERR: ARIEM F-Fo i 5 R IE 00 A 3] 7T
AE B = A o

2) FMTRA : 8T ATV S FIE AN B HEILTR
WAL FH W ES), HBZTH RN T H A%

;:]ﬂU%ﬁ% , ‘\

1) ReERE: @dohr&Ft er Z 4 T
H A R SR

2) AN R ALY TIER S
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