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> BEBR: REFARTL REFR. LHHA, RELASREZE, RELRBANSE

ChifLM Meta-LLaMa
AL XHFF L A 2 P BRI H A2 &
AT X IHARA e e 2 A 2 2
R AR GPT3(175B) 260B 130B 7-65B 540B 125M-175B
Tokens#L 2 (gggs ) 300B 400B 14T 780B 180B
A AN 45 Multi-task Multi-task GLM-style GPT-style GPT-style GPT-style
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> ERAGPT-4RRAL R KEG&iRE, FHHA—F % LW 5= Mk = A,

ME: NANEEOETH Wideinfa LM, HHEFSNAMEL, MH5HREZR KSR LT RERIBE AL £,

GPT-47% %: £/ BChatgpt R4t L H M Z B RMEA, M5 MIEE T 7 FlIZME A, T VAGRIE iE 1 3 40 & 9 2553 69 Chatgpt
5 %,

> *FFMorgan Stanley, KB HME T ERIALE=Z/NHH:
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P
ts on code.

3. Choose a Username and Password, then confirm your
preferrad email address.

4. Sclect the you'd like to activate for your
such as eDelivery and Multi-Factor Authentication, and
follow the instructions on the screen to finalize your
registration.

Saurce: Morgan Stanley Online
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o /
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> E]Eﬂ:‘la 2 k*ﬁi ﬂ-@]-‘éﬁfhﬁ.)ﬂ %A'L}]]%/&i\

202353 A30H, Bloombergifiih T #MAS001C K% 09153 KER (LLM), F 114 & A2 H BT T IS, LI FHL e
ﬂklﬂéﬁ?\ﬁaﬁwg =4 (NLP) 4£%-

e AT LM A RIXALIER (AIGC) CLREKSMBAETTAALGWINR., KR, 2B 5 Bk R
BARIE T 45 2 AR G942 A . BloombergGPT K EAH X MHTHARALELEBRIT LW F AP AEZE T H—F ., ZEARFNE
R ILA 2Rk NLP 454, BlotE B, FLERRAN, FEH, EAFES, i, BloombergGPT FHH 369
£k %32 Bloomberg Terminal J:—Tfﬂéﬁiiﬁiiiﬂ% ARIFRAFB NS 89 B P, BIEF Al 894 3E 7 i N a4

e T35k, BHE—ARAIFR, MBEFIRARETRELALBINBRE A FIad, IHEKRELHNG NP £45, X
AL R S TH LR IiET A,

o BHHARARTAT 2HEHBEAG RS NG Tk, KeaRKELERAMKEEALES, RING—IMER, ZEAEL L
B EBRF—RGEE, RIAER LM X4 LEEBEAZE LN,

Bk : KA A A KHEABloomberg GPT
Introducing BloombergGPT, Bloomberg’s 50-billion parameter
large language model, purpose-built from scratch for finance

March 30, 2023

BloombergGPT outperforms similarly-sized open models on financial
NLP tasks by significant margins — without sacrificing performance on
general LLM benchmarks

BRSKIR: Si8HE, LE|IBFHARm 10
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>

MR F LB L HERRINGKES

©

T UE 7

HUAFU SECURITIES CO.,LTD,

16y ML = &AL 508160 Al TARAMAE, FIRAANS A GHKIELZ, KERTETR, HETESH
AR KNS LABBEREZ —. A —FEBHIENT), BHOHBESTITED TF6G0 10 A E et dr T 250
BE LM ZEARKIZIA T 2 HFHEEE (LELBHTE, REFSH, NAIMKR, BHHKE, XHKPE) TR
B, QT /N8 FE UM 5 L4 & 89 3630 104 ey o #d5%.
G AR EAE B 3450 1CAA RN AR EITYT £, UEIE—A 44T 7000 1244 he 6 KA 4554 2, 18 B

TN FEA R —3 5, IR T —/N500 1252 g 4 s 25 (decoder-only) B RiES AR,

Bk T AR AENA L T2 NLP 8, — 2SR EUAR K ARTEEN ) Z LR 68 A NLP 1£4%

(18)4e, BIG-bench Hard. #eiftif4s. BRI EAE A 45) LR3I,

B & : 3450104 ngn L4 5 KR

BLOOM /ours | NeoX /ours | OPT /ours | BloombergGPT

FinPile (old) 451
C4 166
The Pile 203
Wikipedia 21
Total 390

110%
121%
110%

88%
118%

460
170
214

23
408

112%
123%
116%

99%
118%

456
170
239

24

434

111%
123%
130%
103%
126%

412
138
184

24
345

Table 3: Number of tokens in each training dataset with BLOOM, NeoX, OPT (GPT2),
and BLOOMBERGGPT tokenizers. All token counts are in billions (B). Note that
an older version of FinPile was used for this count, so token numbers will not
match earlier tables.

B % : 363014 iz 5 %A% KR

Date Bloomberg Filings News Press Web Total
2007 [03-] 276 73 892 523 2,667 4,431
2008 351 91 1,621 628 9,003 11,695
2009 293 93 1,791 528 9,179 11,883
2010 292 111 1,917 527 11,388 14,236
2011 335 117 2,264 548 13,643 16,907
2012 403 1056 2,502 529 15,015 18,554
2013 415 87 2,437 441 17,230 20,610
2014 396 251 2,458 437 18510 22,052
2015 358 1,639 2,371 427 20,782 25,576
2016 324 1,891 2,509 418 24,337 29,478
2017 294 2,294 2567 398 25,283 80,837
2018 275 1,791 2,702 420 26,027 31,214
2019 263 1,662 3,102 504 27,195 32,726
2020 277 1,632 2,794 805 30,928 36,435
2021 247 1,767 3,515 938 29,749 36,215
2022 [-07] 140 882 2,206 531 16,872 20,631

4,939 14,486 37,647 8,602 297,807 363,482

BHRISEE: BloombergGPT: A Large Language Model for Finance, &AEIESHSET 11
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m%ﬁ%ﬁ%&%*%%&%m%& bAeE bt , BT, BAAMINGHEH L
FREnIR, AEIFA)G SRR S PR B E DA B,

F; [P E
@ )f .k 2
HUAFU SECURITIES CO.,LTD.

FIETRES

« &R I*]%F#%/aéﬁiﬂﬁmzfi5#%#&%#%?2:&%%/M%%‘ﬁ%, & #LBloomberg GPT £ 4 &4+ 4% (Finance-Specific) &% 3
B AR T ILA 69 ML F 2R (GPT-NeoX. OPT-66B. BLOOM-176B) . stéh, A ALt S5 Ly ks T
FE—AEAE % (General-Purpose) b &%k AL, {25 4b 38 —f3AE 569 P R A7 iy T B AL AE A,

B&: BAIRSIRE

B&: ATiFELaE5Em

Task Template/Example
Discriminative
Sentiment Analysis {sentence}

Aspect Sentiment Analysis

Binary Classification

Generative

Question: what is the sentiment?

Answer: {negative/neutral/positive}
{sentence}

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

Question: {question}?

Answer: {Yes/No}

NER

NER+NED

QA

Steve Jobs is the CEO of Apple

Extract named entity: Steve Jobs (person), Apple (organization)
AAPL stopped using Intel Chips

Extract ticker: AAPL, INTC

{context}

Question: {question}?

Answer: {answer}

Table 7: Template for the different tasks we evaluate in the financial domain.

Suite

Tasks What does it measure?

Public Financial Tasks
Bloomberg Financial Tasks

Big-bench Hard (Suzgun et al., 2022)
Knowledge Assessments
Reading Comprehension

Linguistic Tasks

5 Public datasets in the financial domain
12 NER and sentiment analysis tasks

23 Reasoning and general NLP tasks

5 Testing closed-book information recall
5 Testing open-book tasks

9 Not directly user-facing NLP tasks

Table 5: Evaluation Benchmarks.

We evaluate BLOOMBERGGPT on a high-coverage set

of standard benchmarks that assess downstream performance, taken from HELM,
SuperGLUE, MMLU, and the GPT-3 suite. Since these have significant overlap
and/or include each other, we restructure them into the categories presented here.
We only evaluate on one setup per dataset. We further assess BLOOMBERGGPT

on a suite of internal and public financial tasks.

Bz EAUREIIEREItE

Finance-Specific BloombergGPT GPT-NeoX OPT-66B BLOOM-176B
Financial Tasks 62.51 51.90 53.01 54.35
Bloomberg Tasks 62.47 29.23 36.76 33.39
(Sentiment Analysis)

General-Purpose BloombergGPT  GPT-NeoX | OPT-66B | BLOOM-176B | GPT-3
MMLU 39.18 35.95 35.99 39.13 43.9
Reading 61.22 42.81 50.21 49.37 67.0
Comprehension

Linguistic Scenarios | 60.63 57.18 58.59 58.26 63.4

ZRIER: BloombergGPT: A Large Language Model for Finance,

IRIESARET 12
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> #E4Bloomberg gl F R %, Kt S ek AFHF

 Bloomberg%E 2H 2 LM ETMNATHEET AN ZRHUE. FETINHERETRENLETHITE,
BloombergGPTHARAE A P & K A sh £ i35, F1kBloomberg4: ki 42 2 694 I 14k

o AFFEEaIELFNLE, BloombergGPT ™ A AL #7 1 2 AALF, WBieH M B3 MARAE 8% T/F, W

K|y Bl P TR, B ARmEFIATE, BREHRRETHROA,
BloombergGPT =T ¥A & 4w /& # #b. 32 i 5 ] &
BloombergGPT# & A BU4/F T R e B A F . Ak,

o % i T4 akE AR EIR D SR,
CEO®y oA £, A4k F H Ak B MLALAE

A,

ERRAL 69 £ IR IRIR, FFE B AL AR PR R AT ARSI A 69 4 R

Bk: THiES A ER

Bk : EEHEATA

Rk a9 P AL,

HUAFU SECURITIES CO.,LTD,

1] dm A2 787 18] 2 5]
BloombergGPT =] A4 #

B % : =% % 5)CE0

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’])

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.

Qutput: 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 secking 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.

Output: Google Sued for Monopoly in Online Ad Market

Input: CEO of Assicurazioni Generali?

BloombergGPT: Philippe Donnet

GPT-NeoX: Antonio De Lorenzo, Simone Gambarini, Enrico Zanetti
FLAN-T5-XXL: John M Forsyth, Christopher K Peters, {empty string}

Input: CEO of Silicon Valley Bank?

BloombergGPT: Greg Becker

GPT-NeoX: John Hodor, Mike Fridgen, Peter R Briger
FLAN-T5-XXL: Christian Klein, John M Forsyth, John M Forsyth

Input: CEQ of IHS Markit Ltd?

BloombergGPT: Lance Uggla

GPT-NeoX: John F Lechleiter, David Steward, Niall O Broin
FLAN-T5-XXL: William M Hawkins, John M Forsyth, John M Forsyth

Input: CEO of Walgreens Boots Alliance?

BloombergGPT: Rosalind Brewer
GPT-NeoX: Mark V Dei, Stefano Pessina, Stefano Pessina
FLAN-T5-XXL: Christian Klein, John M Forsyth, John M Forsyth

Figure 4: Using BLOOMBERGGPT to generate valid Bloomberg Query Language. Using
only a few examples in a few-shot setting, the model can utilize its knowledge
about stock tickers and financial terms to compose valid queries to retrieve the
data, given a request in natural language. In each case, the model is given 3
examples (not shown) followed by the ‘Input” and a prompt of “Output:”.

Figure 5: Using BLOOMBERGGPT to generate short headline suggestions in a three-shot
setting. Bloomberg News sends many newsletters a day that requires these head-
lines. BLOOMBERGGPT could help with the editing process by suggesting initial

Input: CEO of Citigroup Inc?
headlines from the text.

BloombergGPT: Jane Fraser
GPT-NeoX: Michael L Corbat, Michael L Corbat, Michael L Corbat*
FLAN-T5-XXL: Christian Sewing, John M Forsyth, John M Forsyth

&HEIER: BloombergGPT: A Large Language Model for Finance, #@IESARAT 13
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HFE D ERSE92.96%, Fhe L P Lo dEatiTiENR, TH—FRA KR,
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FRF &%, BERFIEL HRERST4HLE %ﬁy%ﬁﬁ%ﬁ%%@ﬂJ 671, malL M AAT

BERT &9 71 3|l £ 4% A MK Ak %7 e xF &, T — *&m%fmw3%%%kﬁﬂﬁ& ZERAEMBR S EAE.

1B X HKERIZIERYI Y EZ: REliitiElsimns

REER TextCNN 881
Electra-small 92.96% - 1 4.96%
KIEE Mengzi-base 94.16% - 1 1.20%
Hee=R
Electra-small 98.54% HUEER 1 4.38%
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h AR EARRBEEEETEHEDE
%}I—LOFE{ Char BN : 2022-07-14 14:45:12 3
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~ LSTM FRNEH S8 7EUE | MRS RO NRL S| U TR RS ) EACARSSN | MRS WASE
5.
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