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Post-earnings announcement drift (PEAD)

« Ball & Brown (1968)

« Bernard & Thomas (1989)
« Fink (2021)

« Jinushi (2023)

News-related” drifts (media / macro
announcements)

« Tetlock (2007)

« Engelberg & Parsons (2011)

« Savor & Wilson (2013)

« Peress (2014)

Cross section / Time series

Profitability factors = Investment factors
* Novy-Marx (2013)

* Fama & French (2015)

* Hou, Xue & Zhang (2015)

Accruals anomaly

* Sloan (1996)

* Dechow, Richardson & Sloan (2011)
* Green, Hand & Soliman (2011)
Low-volatility / low-beta anomaly

* Ang, Hodrick, Xing & Zhang (2006)

* Frazzini & Pedersen (2014)

Factor zoo

* Harvey, Liu & Zhu (2016)

* Hou, Xue & Zhang (2020)
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« Cohen et.al(2020) CHHSMNCE=NZC &
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« FECKDBE
 Loughran and McDonald (2011), JF. / ERAFHERAFRESRMRETIE
. Cjzag %tsj%ai!&(ZOB), RFS, i EIEmZIE. REEILHFEET Ao0O0—>v—0D
. Lirl1=,l Nakano and Takahashi (2025), WP, AW RS54 >—1 —XADXEXDERIE
FIBEFE/ERk. 88EEE, MtV —o v NUS—2(CEDWTHS.

« LLM 7—FF U F v ZzHW\DI A&
« FINBERT Huang et, al (2023)
« FtBERT Goyenko et. Al (2023)
« OPS Kirtac and Gemano (2024)

« Off the shelf LLMZE{ES
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Huang et al.(2023) FIinBERT

Fin BERT

: o ERIEFE=OMFA (FinVocab)
! Google BERTbase \ 30,873 tokens

o —RRMIREEZEDFER (BaseVocab) a éOK’ 10Q, ST IARIR= IS
' 30,522 tokens | Pre-Training&Ma

I ! I * 60,490 10-K and 142,622 10-Q

i i filings from Russell 3000 firms

! ! (1994-2019).

! ! 476,633 reports for S&P 500 firms
! ! (2003-2012)

; ; * 136,578 transcripts from public

! ! firms (2004-2019).

! * Total 4.9 billion tokens

B Spre-traind 371z I(C
BERT__base®7)L%={#F
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Kirtac and Germano (2023)

Meta OPS
- —AREVIREEFEDEA (BaseVocab)
30,522 tokens

Wikipediat®BookCorpush'5SPre-
Training=ina.
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Goyenko et al.(2023) Ft_BERT
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Google BERTLaTge FtBERT

- —RBYIREEEDMEA (BaseVocab) « BERT,,, .. % {8 Ufine tuning
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Model Market Text Key variable Test period Method Alpha/ Excess return
Japanese financial  Daily aggregate setiment score Dictionary:27.35% SR 1.06
Linetal. (2025) Dictionary  Japan Eews o y g‘iorgeach o 2016-24 Long only ChatGPT3.5 14.57% SR 0.62
P TOPIX 10.68% SR0.61
i Expected normalized rank in the uintile Long / Short
FtBERT MD&Aand Risk ~ =*P ) 2003-21  ° 8 6.70% VW
Goyenko et al U Factor sections of cross-section (0-1) Monthly Rebalance
(2023) FinBERT allu.s. 1gK and 10- The ratio of th_e number of 0003.p1  Quintile Long/Short S
FinBERT-negative sentences Monthly Rebalance
FinBERT Pt:of)abllltjythar':the m.a\{vs a[tlcle 2021-23 nglt-llle Lc:)ngl/Short 165% SR=2.07
Kirtac and Us Refinitiv's global elonged to the positive class aily rebalance
Gemano (2024) news feed Probabili dicti Quintile Long / Short
OPS ro é.lltyscore predicting a 2021-93 um'le ong or 355% SR=3.05
positive future stock return Daily rebalance
Dictionary 2 kinds of sentiment score 2014-23 il LI A
Yearly Rebalance
DeBERTaV2 Probability that the ngyvs article 2014-23 Quintile Long / Short
belonged to the positive class Yearly Rebalance
MD&A of Japanese inti
Our experiment  ChatGPT 40 Japan P Sentiment score (0-1) 2014-23 Quintile Long / Short
10K Yearly Rebalance
Claude haiku Sentiment score (0-1) 2014-23 uliilis ety e s
Yearly Rebalance
Gemini 1.5 Sentiment score (0-1) 2014-23  QuintileLong/Short

Yearly Rebalance
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Sentiment extraction methods

Fine tuned on Chabsa data set

(Dictionary base
| Financial Polarity Dictionary

~

In Contextual Learning

\

| DeBERTa2v | [Chat(.-‘:PT4o][ Claude Haiku][Gem;ni1.5]

v

\4 \ 4

Tone ratio, Tone score

~

J

Sentiment score

o

!

Score ranking and

long-short portfolio construction

l

4 N
| Lower score Higher score
Sell Buy
- J
~—— Asset pricing test - N
Rpigher,t — Riowert = @ + ﬂl(RM,t - Rf,t) + B2SMB; + p3sHML; + WML, + RsRMW, + BCMA; + ¢
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- FFEN—X (Tone Ratio, Tone Score): 1=#itk“bag-of-words” 77 0O—F.

« TRMBMRE(CKDINST 4T, XAT 1 TDHE

« NS RXTA—N— :ET)I/OD7J 1>Fa1—_>7 (DeBERTaV2):
BAROBMIESHREET I TCIT7A>F1—_0NEETIL

« J)LAALLMs: (GPT-40, Claude haiku, Gemini 1.5)
70>~ b KBIncontextual learning
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 Source: FEE(C K DIABUREES KU ERIEDIRET & DHT(MD&A)
« Sample: 11,135 firm-years, from 2014 to 2023.
- RTGESEEIFIEIEET S L. 3AREREDH.

Average length of
Number of MD&A Min 25%  Median  75% Max
firms (Number of
characters)
2014 1,012 6,159 1,910 4,409 5,339 6,654 43,996
2015 1,052 6,136 2,230 4,384 5,365 6,764 43,943
2016 1,069 6,095 1,956 4,414 5,412 6,821 40,281
2017 1,091 5,829 2,094 4,290 5,149 6,491 32,411
2018 1,165 6,294 2,291 4,720 5,751 7,106 29,553
2019 1,190 6,510 2,233 4,896 5,960 7,289 29,542
2020 1,188 7,501 2,966 5,633 6,834 8,536 29,622
2021 1,191 7,345 2,855 5,537 6,639 8,233 29,576
2022 1,176 7,278 2,663 5,506 6,630 8,251 29,614
2023 1,001 7,210 2,797 5,497 6,607 8,117 29,558
Total 11,135 6,636 1,910 4,899 5,052 7,575 43,996
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T2 F AT RO D51

Mean Min 25% Median 75% Max
Tone ratio -0.144 -0.393 -0.184 -0.142 -0.102 0.083
Tone score -3.265 —194.445 —-11.188 -1.872 6.108 92.435
DeBERTaV2 0.689 0.004 0.182 0.998 0.999 0.999
GPT-4 0.575 0.100 0.400 0.600 0.700 0.900
Claude 0.616 0.000 0.500 0.600 0.700 0.800
Gemini 0.517 0.100 0.400 0.600 0.700 0.900

*Tone ratiol3& RF A X hORSFT o T - XHFT TR, BHENs/INI-1, X1,

**Tone scoreldIRSFT+« T - R« TEHEEOWHRM. &/ \EAIXEEBEICMKE.
***DeBERTaV2(&, & RF1XA> MY [R5+ 71 . [837] , [T« 0] THDIRMEEXRD
MNEEHEE. ERMNE/INI0, &=X(F1
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Table :Rank Correlation Matrix of MD&A Sentiment Scores

TONE Ratio TONE Score DeBERTaV2 GPT-4 Gemini Claude
TONE Ratio 1.0000
TONE Score 0.4087 1.0000
DeBERTaVv2 0.2128 0.2896 1.0000
GPT-4 0.2635 0.5298 0.3256 1.0000
Gemini 0.2731 0.5168 0.3312 0.7544 1.0000
Claude 0.2814 0.5027 0.3220 0.6638 0.6626 1.0000
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Figure 1: Cumulative Returns of Long-Short Portfolios Based on Sentiment Scores
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Asset Pricing Test: Risk-Adjusted Alphas
>3 U720F)LE U THEEE

Model FF3 Alpha FFC4 Alpha FF5 Alpha
(annualized) (annualized) (annualized)

Tone Ratio 2.40% 1.20% 2.40%
Tone Score 0.00% -1.20% -1.20%
DeBERTaV2 0.00% -1.20% -1.20%
GPT-4 -5.95% (t=-2.01) -6.49% (t=-2.21) -6.29% (t=-2.18)
Claude -9.15% (t=-2.66) -9.90% (t=-2.92)  -9.46% (t=-2.76)
Gemini -4.80% -6.00% -4.80%
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The Core Puzzle
B OERE

BV 1)\ — X THEEE

FF3 Alpha FFC4 Alpha FF5 Alpha
Model Universe  (annualized) t-Stat (annualized) t-Stat (annualized) t-Stat
GPT-4 Full Sample -5.95% (-2.01) -6.49% (-2.21) -6.29% (-2.18)
TOPIX 500 -3.96% (insig.) -3.96% (insig.) -3.96% (insig.)
TOPIX 100 -6.92% (-2.11) -7.45% (-2.26) -7.20% (-2.20)
Claude  Full Sample -9.15% (-2.66) -9.90% (-2.92) -9.46% (-2.76)
TOPIX 500 -9.60% (-2.90) -10.30% (-3.15) -9.60% (-2.78)
TOPIX 100 -9.83% (-2.79) -10.62% (-3.08) -10.32%  (-2.99)
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Cumulative Return (Long side)

Long leg&Short legDEEER

1.0 |[A) Long L T L\ 3 #44758% & TOPIXODBHR

— Gemini
--- TOPIX

—— GPT-4
0.81 —— Claude

|(B] ShortL T\\38:4%8% & TOPIXDBHR

— GPT4
7 —— Claude

—— Gemini
--- TOPIX

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Year

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023
Year
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Cohen et.al(2020) & DLEER
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Okada, Nakasuji, Tsukioka & Yamasaki (2025) — “From words to returns

E Cohen, Malloy & Nguyen (2020) — “Lazy Prices” (U.S.) (Japan)

B . . - REGESEGIFIELE S TS LAThis
5 - AR U.S. listed firms, 10-K & 10-Q filings, 1995-2014. FY 2014-2023; 11,135 firm-years, >70M words of Japanese 10-Ks.
BTSSR T X Full 10-K / 10-Q{DI AT B IREEMDIAD S S5+ T

5120+
FOHA > (I
g&gijUj
VI 7

EBBMLegh'ail

7059 —1%E8

EHEES =20

Mechanism story

FNEDH | I > iEEEZE (cosine, Jaccard, edit distance,
etc.) BASEUE/R L semantics”7& L.

10KICZEA bR D &

Monthly L/S: long Non-changers (Q5), short Changers
(Q1), equal- and value-weighted, 3-month holding,

rolling.

L/S (Non-changers — Changers): 18-45 bps/month EW
alpha; up to 58 bps/month VW alpha.

EER(CREASRERDD DHANEF20% N BN/ T A - >

A.

Alphas robust to FF3 + momentum + liquidity; not
captured by known U.S. factors.

HRACBERRZEIRL. 64 AN TS (CRER

10KDZAEDBEY N EDIBIRIC L D TSI TS, BDiE

IREFERGR CTHMB R IKERONER, RIE.
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LLMs (GPT-4, Claude, Gemini) CAGHRY/ZBOWEFE& DeBERTaV2.

Very positive LLM sentiment TH23Z &.

Annual L/S on sentiment quintiles: long top 20% sentiment, short bottom
20%, value-weighted, held July t — June t+1, for each sentiment measure.

L/S (High - Low sentiment) for GPT-4 & Claude: significantly negative
alphas. GPT-4 = —5.95%/yr, Claude = —9.15%/yr under FF3; still significant
under FFC4 & FF5.

T2 F A PDOBEWSFINDEX E(FHFERRL. BUOAKIRECT D MDA —L
9.

GPT-4 & Claude alphas remain significantly negative after FF3, FFC4, FF5 in
Japan. Magnitude exceeds local SMB & HML premia (~1.3-1.4%/yr).

GPT-4 & Claude DTz F A > MIIFE/BEN T TIIHS(CRAR

LLMs(C K> CARBRMIRE S5 IR SHUEmEE (S, @)\ FHlic CL S rlEE =
N, BERRRSEIRODBEERH I =X T 5 X0,
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B Cohen, Malloy & Nguyen (2020) — “Lazy Prices” (U.S.) (Japan)
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Mechanism story

Alphas robust to FF3 + momentum + liquidity; not
captured by known U.S. factors.
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GPT-4 & Claude alphas remain significantly negative after FF3, FFC4, FF5 in
Japan. Magnitude exceeds local SMB & HML premia (~1.3-1.4%/yr).
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Case study

Fiscal year Company name 1-year BHR after 10K release TOPIX BHR (Matched) GPT-4 Sentiment rank Claude sentiment rank
Panel A

Best performers in GPT4 base negative sentiment

2016 Yamashin filter corp.  4.169 0.296 1,058 896
2023 C&F logistics corp. 3.544 0.221 781 760
2014 Kubotek corp. 2.330 0.323 905 1,098
Worst performers in GPT4 base positive sentiment

2021 IR Japan holdings -0.859 -0.017 44 1
2021 SRE holdings corp. -0.708 -0.038 44 1
2021 RareJob Inc. -0.698 -0.054 44 38
Panel B

Best performers in Claude base negative sentiment

2016 Yamashin filter corp.  4.169 0.296 896 1,058
2023 C&F logistics corp. 3.544 0.221 760 781
2016 m-up holdings Inc. 2.592 0.300 896 728
Worst performers in Claude base positive sentiment

2021 IR Japan holdings -0.859 -0.017 1 44
2021 SRE holdings corp. -0.708 -0.038 1 44
2015 MinebeaMitsumi Inc. —-0.675 -0.246 1 1
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FALLM D (CRE T S (C DL T
Are the LLMs Just Cheating?

« V-2 DOFHEIEEHEICDVNT: EHFT—AHHRI(CT(FE, BEICZDEOEKME)
IA—NANEFENTWNBDTIEIIRVLD?
« FALLMOZEZFT—ADH(C, FIREKMMD/IN T A - > ANESENTLINUZE, R
A—=2ZBRNTEF A MEAIEL TWLBD TR ?
« BOalEEUIRL)

 SKEHGR(E, 17817 7 1 F 2 ANEFIR EESHY
« UALLMIE, MDBAICEENDEEEDLEY BBEASL \ERA.
- BEEOFHIL, HRRIGERICBRLBADIIFRERT Z hREENE.
. TORER, HMEENHESN, Lazy Market THRIZNMNI TIEESNS.
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3. ?_‘LﬁﬁLLM@*ﬁHjﬁEﬂDVBOWVD??%)?:L—:)’j‘:E?‘)I/cJ: DEZHMD
« EDODMOIlF, GPT_4.0&ClaudedtrHEEN N, SEIDOEETIIEEEMND .

4. MD&AI(ZZEERIIREEIH L L iR B/ s SN D ] e = ~1E

5. FIRIEUNFZESNEEZ SNDHURIIREFCE YUY — > DT RIT]EE
T (iR O 7R,
- BIFEOHRICHTE, ACCRUALSAES THOIeLS(C, BIfirSREEDT
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