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FinBERT Fine-Tuning for Sentiment Analysis: Exploring the Effectiveness
of Datasets and Hyperparameters
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ABSTRACT

This research paper explores the application of FNBERT, a variational BERT-based model pre-trained on financial domain, for
senfiment analysis in the financial domain while focusing on the process of identifying suitable fraining data and hyperparameters. Our
goal is fo offer a comprehensive guide on effectively utilizing the FINBERT model for accurate sentiment analysis by employing various
datasets and fine-tuning hyperparameters. We outline the architecture and workflow of the proposed approach for fine-tuning the
FINBERT model in this study, emphasizing the performance of various datasets and hyperparameters for senfiment analysis fasks.
Additionally, we verify the reliability of GPT-3 as a suitable annotafor by using it for senfiment labeling tasks. Our results show that the
fine-ftuned FINBERT model excels across a range of datasets and that the optimal combination is a leaming rate of 5e-5 and a batch
size of 64, which perform consistently well across all datasets. Furthermore, based on the significant performance improvement of the
FINBERT model with our Twitter dafa in general domain compared to our news data in general domain, we also express uncertainty
about the model being further pre-trained only on financial news data. We simplify the complex process of determining the optimal
approach to the FNBERT model and provide guidelines for selecting additional fraining dafasets and hyperparameters within the
fine-tuning process of financial sentiment analysis models.
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Data Collection

Sentiment labeling and explanation with Prompt Template
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Fine-Tuning Datasets

» Twitter in General Domain Twitter in General Domain
Label: 2
:_Dr\'e:vreneu: % 5 = “5 2 lzading sducaton groug Explanation: The text communicstes 3 positive sentimert, undersconing the Enfrepreneurs |
unded by Roger Hamilion whose mission i fo Institute's comme; mission of empowering and inspiring entrepreneurs. carning Rate: Ze-
smpewsr and insprs snivepraneus o fnd thair fow | —  prompt {EiatehiStee 67 { Learning Rate: 566
Label: 2 Twitter in S ER
Telzngznz govts inncvative soluion to help fammers Template Explanation: The text comveys = pesitive sanfment highighting the Telsgana s S T
affected due to demcnetization govemnment’s innovative approach fo assisting farmers affected by demonetization i3 [Batoh Size 256 | SO W
a ——————— ' Learning Rate: 5e-§
(T e = 1
» Twitter in Financial Domain Twitter in Financial Domain J s
Lot 2 —— [ (e el 265
Eisgen sioe e ivgei rmess 0 382 fom 3520 promot Explanation: The fext i= 2 positive sentiment, wih 3 rais=d stook pric= tarpet ot Insinet e - Leaming Rate: 625
at Instinet —  Prompt  —¥ ) )
= - Template Label: 2 Financial Domain/ | | earing Rate: 2e-5
GSX stnck price tanget raised tn 300 from 572 at Explanation: The text conveys a positive senbment, with an inersassd stoek price at ool 2N e
Dautscne Bank Dorikaiie Bent earning Rate: Se-
et N i Learning Rate: Ze-5
g‘}-:.- News in General Domain News in General Domain s

Label: 0
Siicon Valley based millionaie lawyer venture
capitziist Dovg Derwin purchase hozrding urge Tesls | e

Prompt >

Explanation: The text portrays & negative sentiment, facusing on confiict and eriticism

Batch Size: 64 H |
n, [ UL eaming Rate: 506
"/ | =——————— (| Leaming Rate: 2e-5
’ Batch Size: 256

CEO Elon Musk quit US President Donald Trump.

Template Label: 2
Adobe tackle document ID software maker offer new
service add digital signature PDF document

Explanation: The text conveys 3 positive seniment, highlighting Adcbe's proactive
approach to improve PDF sevices.

Learning Rate: 5e-5

Learning Rate: 2e-5

News in Financial Domain

==

News in Financial Domain

Batch Size: 64 {
L2 ™ U Learning Rate: 508
{ News in \ —
9 Learning Rate: 225
A Batch Size: 256

Label: 2 R = =
Altia operating profit jumped to EUR 47 milion from Explanation: The fext conveys 2 posifve senfiment, emphasizing Altis's significant profit ="' Learning Rate: 5e-5
EUR 6.8 million — Prompt =P | irorease
Alz0 2 5ix year historic analysis is provided for thase Template Label: 1
markets Explanation: The texd expresses 3 neutral seniment, merely providing factusl information.

(O 1) A7 M fFE=2F.
(Figure 1) The overall workflow of our research.
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E‘)ﬂ’ﬂ THEJ dut T=Hle] ESH HolH ME
+ 2020199] Tweet Sentiment Extraction TH3]9} Tweet
Sentiment Dataset ZH-E] 33k 57k 7o) ESIS E3gta}
™, o] Unk AMEAIEC] EQE Y AAIS o] & =
By 9 2ER FAEo] th dnk BR8] 4 H)
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Financial PhraseBank H°]E] AlE, 2014d7E 20179 A}
©]9] Auditor sentiment H°|E| A|E<} 20199 F-E 2021
Aol w]=-¢] MarketWatch®} SeekingAlpha <] “E“’;‘i%
A A 3% 21¢] FAE st FEINT 58
499 ESH dojE MEE 3Ad ]2 Twmer

financial sentiment | °1E] A EE FHA YL, ol 3§ 7+
2]
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22 vieko 2 A 2wle] EQE Tt o) ES)
S Fzol e AHEAEE W3 ANE T
RE dojtl AEE AAE S, 4%, 22 dolE A
ER 727 8119 W&R Uy A0 AHgdh

3.2.2 tloje] ME S8 & T2

¥ 12 7 3§ EH T2 volE HMES g
olt}. o]&2 &7 ¥ 0] 29| Datasets®] Auditor sentiment,
Financial PhraseBank, Financial news sentiment HJ©|E] Al
EE #Hd 5% & 388 AAs| AHE-dth FinBERT
o] F7HARI AP Egell AM-E dHlol" MESE 7P &
Abgt 3 21¢] tlo|E] A Eo|t

(1) 28 o2l
(Table 1) A sample corpus of our News Data in
Financial Domain.

T2 ClojE| ME.

News in Financial Domain

Altia operating profit jumped to EUR 47 million
from EUR 6.6 million

Also a six year historic analysis is provided for
these markets

Kesko pursues a strategy of healthy focused
growth concentrating on sales and services to
consumer customers

£2E U 3§ 99 ESE dole A= 9%

olt}, o]52 3F]7H o]~ 2] Datasets®] Twitter financial
sentiment H°18] MEE £33 A&tk &3 7MY &
of #A 2] gA7} %11 E9H dlolH HIE«] 54 4

(F 2) 28 o9l EQE] HolE| ME,
(Table 2) A Sample corpus of our Twitter Data in
Financial Domain.

Twitter in Financial Domain

Biogen stock price target raised to $392 from $320
at Instinet

CSX stock price target raised to $90 from $72 at
Deutsche Bank

$CX Cemex cut at Credit Suisse J.P. Morgan on
weak building outlook

$ESS BTIG Research cuts to Neutral

# 32 7 dutk 72 dolE MES] gRejth o]
2 3175 0] 9] Datasets®] Argilla news dataset©} news
summary dataset® 2.°F A BE HolEH NEE £33
T S AREITE Bhke] Eito] FAgs] Ao B 4
ool et AA 2|7t B2 ojth

x4e ’\;Sﬂ Ak 2o Q] EQE ol AES o
Holt}, o] 58 7] 22] Tweet Sentiment Extraction th 3] &}
Twitter Sentiment Dataset®] H o8] M EE 33t 5%
3 ARSRTE Aot gAA R gy S veille
HAH2 Tl s v xFHeiTh

TEHLE AAE HAAA Gol7t old Ao, sto]
A 3, Fgoiet ol 1Y A EFas 848
AARDL, U AL UF &2 dolg 9 Holg =
e A9E Pk
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(Table 3) A sample corpus of our News Data in
General Domain.

News in General Domain

Silicon Valley based millionaire lawyer venture
capitalist Doug Derwin purchase hoarding urge Tesla
CEO Elon Musk quit US President Donald Trump---

Adobe tackle document ID software maker offer
new service add digital signature PDF document

Firefox Internet Explorer 39 Henhouse last time
heard browser war Well 39 back reason first time
seven year Microsoft lose Web browser market
share

(E 4) et Toj|ol EQE] Ho[E| ME.
(Table 4) A sample corpus of our Twitter News Data
in General Domain.

Twitter in General Domain

entrepreneurs_institute is a leading education group
founded by Roger Hamilton whose mission is to
empower and inspire entrepreneurs to find their flow.

Telangana govt’s innovative solution to help farmers
affected due to demonetization
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Prompt Template

Business news and analysis from across the UK, with
stories from Reach plc titles like the Blrmmgham Post,
Western Mail, Bristol Post, The Journal, and more.

-

3.3 GPT

i
Mok

&t Zy 2

7% HloHE GPT-3 Bt} <o beﬂoﬂ}d Holdt
A5S 714 text-davincii-003 Ed o] APIS &3 =i
S}, text-davincii-003-> OpenAlol A A 3-3l= ZC 2,

do] 222 E A "= 7| 5E AR zeroshot 7F

Sentence

Classify the sentiment of the given financial text using
the JSON format. Consider the financial implications
and context when determining sentiment. Use positive,
negative, and neutral in lowercase. . )
{pred|ct|on sentiment label string, “explanation’:
sentence string describing why you think this is the
sentiment considering the financial context}

(3% 2) 28 ddo| M E7 Zfedol| CHst 2h 2fuin} Mod
2 MMSP| SI5H AlgElE TEEE HEa|
(Figure 2) A sample sophisticated prompt template used

to generate explanations for the sentiment
classification task in financial domain.

According to Gran, the company has no plans to
0 [move all productions to Russia, although that is
where the company is growing.

Label |Prediction Explanation
The text does not express any
1 neutral |[sentiment, it is simply providing
information.

period a vear earlier, While it moved to a zero
pre-tax from a pre-tax loss of EUR 7m.

For the last quarter of 2010, Componenta’s net sales
1 doubled to EUR 131Tm from EUR 76m for the same

The text describing a positive financial
performance is, with net sales

2 positive |doubling and a move to a zero pre-tax

profit from a pre-tax loss, indicating a
strong financial performance.

2 15.2% to EUR 205.5 mn, and operating profit by
34.9% to EUR 23.5mn.

In the third quarter of 2010, net sales increased by

The text is describing an increase in

2 positive |net sales and operating profit, which

is a positive sign.

Operating profit rose to EUR 131mn from EUR
3 |8.7mn in the corresponding period in 2007
representing 7.7% of net sales.

The text is describing an increase in

2 positive |operating profit, which is a positive

sign for the company.

4 Operating profit totalled EUR 21.1 mn, up from EUR

18.6mn in 2007, representing 9.7% of net sales.

The operating profit has increased

2 positive |from previous vear, indicating a

positive financial performance.

(T2l 3) GPT-3£ 2ii2{2 AK=St Financial PhraseBankollM2] 27 oS 2 MA= Mido| Zn}
(Figure 3) Result of classification prediction and generated explanation on Financial PhraseBank using GPT-3

AP| as annotator.
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(Table 5) Table of our overall experimental results on the test dataset.

Dataset Epochs Batch Size Leaming Rate F1 Score Accuracy

6 64 2e-5 0.8588 0.8585

Twitter 6 256 2e-5 0.8448 0.8444

in General Domain 6 64 Se-5 0.8617 0.8620
6 256 Se-5 0.8557 0.8550

6 64 2e-5 0.7861 0.8066

News 6 256 2e-5 0.7953 0.8063

in General Domain 6 64 5¢-5 0.7794 0.8050
6 256 Se-5 0.7962 0.80963

6 64 2e-5 0.9032 0.9034

Twitter 6 256 2e-5 0.8809 0.8816

in Financial Domain 6 64 5¢-5 0.9191 0.9197
6 256 Se-5 0.9029 0.9034

6 64 2e-5 0.9188 0.9186

News 6 256 2e-5 0.889 0.8898

in Financial Domain 6 64 50-5 0.9130 0.9126
6 256 Se-5 0.8843 0.8838
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