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Chemistry (general)

A reaction of a liquid organic compound, which molecules consist of carbon and hydrogen atoms, is performed at 80
centigrade and 20 bar for 24 hours. In the proton nuclear magnetic resonance spectrum, the signals with the highest

chemical shift of the reactant are replaced by a signal of the product that is observed about three to four units downfield.

Compounds from which position in the periodic system of the elements, which are also used in the corresponding large-scale
industrial process, have been mostly likely initially added in small amounts?

A) A metal compound from the fifth period.

B) A metal compound from the fifth period and a non-metal compound from the third period.

C) A metal compound from the fourth period.

D) A metal compound from the fourth period and a non-metal compound from the second period.

Astrophysics

Astronomers are studying a star with a Teff of approximately 6000 K. They are interested in spectroscopically determining
the surface gravity of the star using spectral lines (EW < 100 mA) of two chemical elements, Ell and EI2. Given the
atmospheric temperature of the star, Ell is mostly in the neutral phase, while EI2 is mostly ionized. Which lines are the
most sensitive to surface gravity for the astronomers to consider?

A) EI2 I (neutral)

B) El1 II (singly ionized)

C) ElI2 II (singly ionized)

D) Ell { (nentral) GPQA (Reinftt 2023)
https://arxiv.org/abs/2311.12022

Where on a river can you hold a cup upright to catch water on a sunny day?
Vv waterfall, X bridge, X valley, X pebble, X mountain

Where can | stand on a river to see water falling without getting wet?
X waterfall, v bridge, X valley, X stream, X bottom

I'm crossing the river, my feet are wet but my body is dry, where am |?

X waterfall, X bridge, V valley, X bank, X island

CommonsenseQA (Talmorftz 2019)
https://aclanthology.org/N19-1421.pdf
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Construct a degree 19 polynomial pga:) € C[x]| such that

= {p(z) = p(y)} C P' x P' has at least 3 (but
not all linear) irreducible components over C. Choose
p(x) to be odd, monic, have real coefficients and linear
coefficient -19 and calculate p(19).

Answer: 1876572071974094803391179

MSC classification: 14 Algebraic geometry; 20 Group theory and gener-
alizations; 11 Number theory generalizations

FrontierMath (Glazerftt 2024)
https://arxiv.org/abs/2411.04872

incr_list(l: | ):
" "Return list wit

return [1 + 1 for 1 in 1]

HumanEval (Chenftt 2021)
https://arxiv.org/abs/2107.03374
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Assets

Current assets:

Cash

Net accounts receivable

Inventory

Total current assets

Fixed assets:

Plant, property, and equipment

Less: Accumulated depreciation

Net fixed assets

Prepaid expenses

Other assets

Total assets

Liabilities and Equity

(details ommitted)...

2015 ($) 2014 (S)
13,862 16,339
23,887 25778 “ % AN AN S _ 7
o —— ZEONVFN
92,616 85,404
101,54
-34,331 ,
67,21 i S3(HHH) = 32
1.914 So(HH) =16
13,057 - — —_— Sy(HHT) = Ss(HTH) = Ss(THH) = 8
174,794 Si(H) =8
v / —_—
2010 o _4 S2(HT) = S2(TH) = 4 —
0 —_— _— S3(HTT) = S3(THT) = S3(TTH) =2

Total current liabilities

34,32:

Long-term debt

22,03¢

Total liabilities

56,35¢

Equity

Common stock

38,00(

$y(T) =2
T S,(TTT) =05

Paid-in capital

12,000

12,000

Retained earnings

68,435

Total equity

118,435

o FAMMA: Xueft (2025)

Total liabilities and equity

174,794

167,991
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FinBen: Xieftl (2024)
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Anomalous Event Attribution

N — 77 B[]

Open book=LEFIQA

What is the year end FY2019 total amount

of inventories for Best Buy? Answer in
(‘h") USD millions.
N

The year-end FY2019 total amount of

x inventories for Best Buy is $11,395 @

million.

x Sure! [...] the year-end FY2019 total

amount of inventories for Best Buy
was $8,144 million, in USD millions.

The total amount of inventories for

Best Buy is $5,409 million. @

FinanceBench: Islamftt (2023)
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— An example of cma_basics

Please answer the letter corresponding to the
appropriate choice for the following question.

Question:

Which of the following statements about the
Japanese economy is incorrect?

A: Real GDP (real gross domestic product) is
the level of production activity excluding the
effects of price fluctuations.

B: Inflation implies a sustained increase in the
general price level.

C: Indirect finance is a form of financial
intermediation in which banks and other
financial intermediaries play a central role in
mediating money lending and borrowing.

D: The fiscal policy of the Bank of Japan
adjusts the price level through an increase or
decrease in money supply.

Answer:
D

Hirano (2024)
Masudaft (2023)
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Abstract

A, HAEMIZB 2 SM2FF CORBBEEET 7L (LLMs) O & ItH#m
OSSN - B LY — A TH 5, 20224 11 D ChatGPT KBALARE. 2025
EIAFTIERINHABOMERZ 69 AZIIL L., XX 78 (598 - 45K - Tl -
RS - 3l - Zoft) BEXTHMOE (BRIEDOHENL - XHBOMEL - 71D
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F2o —H T, FHIRFHIEZ 2 2 ZHMNENCD 2L, SHROMRTEL Shd, X610, £
BADIEANCEE U T oHIMiEEE » RS FRE R IR L.

Keywords: LLMs, KIRBLEGEE 7V, SRICH
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https://arxiv.org/abs/2403.15062
https://www.jstage.jst.go.jp/article/jsaisigtwo/2023/FIN-031/2023_81/_article/-char/ja/
https://www.anlp.jp/proceedings/annual_meeting/2025/pdf_dir/E6-1.pdf
https://jxiv.jst.go.jp/index.php/jxiv/preprint/view/1268
https://arxiv.org/abs/2505.18102
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EDINET-Bench: Evaluating LLMs on Complex
Financial Tasks using Japanese Financial
Statements
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1Sakana Al, 2Kyoto University

A

Annual reports

\_

-

\_

™~
EDINET

_/

e —

~

Automatic
Downloading

J

https://arxiv.org/abs/2506.08 762

>
Extraction &

Automatic labehng

EDINET-Bench

)
G y N N [ )
cc{::oun "3 Earn?ngs Ino(us‘tr(/
rauo( . .
dotection forecast preo(uctuon
evec




A EE CEDINET

1 Efem

R = Z FH N

FEEEE—FIc—EEHLOREB/RFZ X & DHIcHS
A EIC K DERDDGNT EDER S NI D A THIT

IIT1

o TENTOEFETRI AT L : Electronic Disclosure for Investors’ NETwork (EDINET)

alill
J

(g

2 U ke
A SRR A OBRAR: RRARE T y

f S —— x
(. . \ ﬁu-rrn \ ( “—_ae \
- [ERIWE) us ' ’ Armack 1ue LI AncmmesE T
n (gxomR) ¥« 70100 . )
Y= 2eS
: ; *comce (e
"aus r

llllllll

SRR N I FUT

||
)
Heft
5

2.
\l
\H
\‘r O
Rt
i
7k

I8
CIL,
W
c1

L. B .
L L LANSOENAR: . witaMshLtEN REAUDULENAS miLea
pPransamsn

\ ’T'able J k Text ) _ Cl«art J

u Annual report Y




EDINET-BenchD &

c BMEEFHREED I TR Zigs
o MEMEAD : RIEVPHEINEEZNZINE SH ZHIE
o EETH I REEDHFIZENIEM - BDDESE SHhEF
e FIENIE ! ] OFEEOHNSHUTITXDFEREICHEE
o FFEN
o HAZE - HA{ZE
e LLMICE > TEHZEN S
o AITIRE - FREBICHEBRULYPITW (3DEHNEEYRY)

o« BEfRIEMTE  BEFIOANY VT DO ET —4 ([CHhiR D]
o WV—JLAFH I HRAINYAXE (fll : BERZDIEE. BRE5YAXY)

k




FATQ R EHRAL

o ZBTEMDFELFICK>TEBZRSBEAFEDEANRNEITANZOTZUOFRE
« WEFRVPERIEEEODERAREZROSTSIMEISETIE. MEZDEREZELG V. HARBICEEXE

I
_%—UH
n|$

1l

[
; ~
—

5
=DFIIEERBISHRT 5T —ADNE L, BRICREZRANT RMHANAIXR
ZHE TS S AEEH

o LLM®DSER | NBAKREEIRYPFE

RET P IEDAREMAE

7

40 - 36 Z// W_;
o == »
33 AL & A IEREEGN - Tl O GETE
: : —— AEROFKE RS
30 The Detection of Earnings Manipulation
26 Messod D. Beneish - I _
% (corrected January 2004) ‘E,? } I I j(ﬁ” — KPR Bt B ?{E‘ﬁ M- Egggf’ ff—gﬁn%é\ﬁJr
_p-|(__| Presented are a profile of a sample of earnings manipulators, their

20 - distinguishing characteristics, and a suggested model for detecting o 5| 7% & OEMEG 2B 5 B P e Rk
manipulation. The model’s variables are designed to capture either the (B L&) BRAEED, BA AELALVICEET LT
financial statement distortions that can result from manipulation or ) i ) SRR AR C N - '
preconditions that might prompt companies to engage in such activity. The mEMI S WABYRFEIRREE RIS, & HASEKICKREILZHER FHRE2LILT,
results suggest a systematic relationship between the probability of HARFEZ AR LS N EREEORERE L7 — ¥ AFELEHC L Y SEOBTRSHROE
manipulation and some financial statement variables. This evidence is

‘I O i consistent with the usefulness of accounting data in detecting manipulation NELoTRD,
and assessing the reliability of reported earnings. The model identifies ) L7-MER
approximately half of the companies involved in earnings manipulation prior e ke 3
to public discovery. Because companies that are discovered manipulating Y SHEEN |
earnings see their stocks plummet in value, the model can be a useful WIo) X, ENZA RIETI Discussion Pcper Series 21-J-049
screening device for investment professionals. The screening results,

however, require determination of whether the distortions in the financial

2020¢3 ﬁ ﬁﬁ 2021 ﬂ':_?, ﬁ ﬁﬂ 2022¢3 E gﬂ 2023 E’ﬁ3 ﬁ gﬂ 2024313_3 a ﬁﬂ statement numbers result from earnings manipulation or have another

structural root.
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Prompt to detect if the reason of the amendment 1s related to accounting fraud
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FIEDOMEPEMARGEK I APBRMRBIETIERL, REFTEOERLMEZRUTWAEEIE [Yes] EEZFL. FMARSHAZEMLL T
W, FICHBHR (BENEER HEHES Sy v a7u0—3BEELRLY) OBEIZEEFPEUAZEHFICEEB LTI EZI V., 2
AP ARIE Z ZBRR WG EPHMBHARICEENPEL TWRWVWEAIX No) LEIZEL, TOHMEZGRIZHHL TILIW,
URDISONERTEZL T ZE W, ZDISONIZH T HRRISONERTH 2 BENH D £3:

“4son {’ 1s_accountmg_fraud bool # true or false “explanation”: str # ¥ FH % Zji IH TZ) ‘company _name”: str # =fh# }

EZFIEBT ORI —BIETLEZIW, JSONIZHT EERDERD“json X 7 THA TREL T ZX W,
’Tﬁﬁmdﬁﬁ‘ﬁ&%@'f%‘}( b

FA5IREE BRI RICKBETIEY. MBEBEICERLGEWVWEIIEZSD
o MEMMBREIELENDB EREEBEIRYT AT (xR FTv—0DANEETE
o AEICKDF v : Claude 3.7 Sonnetz= BUL\ =I5 E DR TN (E5% K5k

HES CIRRELSA VI FILOBMIASRES)

train/testic &7 5EH1EL (EHI - &41)

Split Non-fraud Fraud Total
Train 453 412 865
Test 102 122 224
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IT & Services HIINEGEEEEEEEEEEEEEN 1634
Retail 409
Trading 38 1
Construction 363
Electronics N334
Materials 315
Machinery 248
Logistics fll 193
Real Estate fllll182
Food 156
Finance 154
Banks 129
Auto 119
Pharma 93
Steel/Metal 86
Energy 154

0 500 1000 1500
Count

E(ERlDH T Y ML

Industry

No. 33 Sectors TOPIX-17 Series

1 | Fishery, Agriculture & Forestry Foods

2 | Foods

3 | Minin

4 | Oil an%l Coal Products Energy Resources

5 | Construction

6 | Metal Products Construction & Materials

7 | Glass and Ceramics Products

8 | Textiles and Apparels

9 | Pulp and Paper Raw Materials & Chemicals
10 | Chemicals

11 | Pharmaceutical Pharmaceutical

12 | Rubber Products Automobiles & Transportation
13 | Transportation Equipment Equipment

14 | Iron and Steel Steel & Nonferrous Metals
15 | Nonferrous Metals

16 | Machinery Machinery

17 | Electric Appliances Electric Appliances & Precision
18 | Precision Instruments Instruments

19 | Other Products

20 | Information & Communication IT & Services, Others

21 | Services

22 | Electric Power and Gas Electric Power & Gas

23 | Land Transportation S

24 | Marine Transportation Transportation & Logistics
25 | Air Transportation

26 | Warehousing and  Harbor

Transportation

27 | Wholesale Trade Commercial & Wholesale Trade
28 | Retail Trade Retail Trade

29 | Banks Banks

30 | Securities and Commodities

Futures Financials (ex Banks)

31 | Insurance

32 | Other Financing Business

33 | Real Estate Real Estate
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Naive Prediction

“He

HZE DEEE
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Fraud Detection

Earnings Forecasting  Industry Prediction

Model Input Setup ROC-AUC 7

MCC 7

ROC-AUC T MCC 7 Accuracy T

Summary 0.64 + 0.01 0.05+0.03 0.54+0.01 0.08 +0.01 0.24 + 0.01

Claude 3.5 Sonnet Summary+BS+ CF+PL 0.63 +0.03 0.18+0.03 0.55+0.01 0.10+0.02 0.41 + 0.00
Summary+BS+CF+PL+Text 0.73 + 0.02 0.32 + 0.02 0.52 + 0.02 0.08 + 0.02 -

Summary 0.59+0.01 0.10+0.02 0.55+0.01 0.06+0.02 0.24 + 0.01

Claude 3.7 Sonnet Summary+BS+ CF+PL 0.58 £ 0.02 0.09 +0.04 0.58+0.01 0.13 +£0.01 0.39 £ 0.01
Summary+BS+CF+PL+Text 0.67 = 0.01 0.25 + 0.02 0.61 + 0.01 0.16 + 0.02 —
Logistic Summary 0.68 0.17 0.56 0.05 —
Naive Prediction - - - 0.44 -0.12 -




Accounting fraud detection analysis with Claude 3.7 Sonnet

Figure 17: Accounting fraud detection analysis with Claude 3.7 Sonnet. EDINET Code: E00032,

After analyzing the securities report, I’ve 1dentified several unusual patterns that warrant attention: 1. There’s a significant jump in parent company net
profit Rt MRFE 2R E 9 5 L HHFFZE) from 4,431 million yen in the prior year to 7,468 million yen in the current year (+68.5%), despite operating
profit (&= 3] 4%) decreasing from 8,693 million yen to 5,592 million yen (-35.7%) and ordinary profit (%% #]%z) decreasing from 8,135 million yen to
6,773 million yen (-16.7%). This unusual profit pattern requires explanation. 2. The source of this profit increase appears to be from investment securities
sales (¢ & A flfi G257 A1 2z), which jumped from 20 million yen to 4,078 million yen. This one-time gain is being used to mask deteriorating operational
performance. 3. Cash flow patterns show inconsistencies: While the company reports increased profits, operating cash flow decreased from 8,400 million
yen to 6,042 million yen. Meanwhile, investing cash flow turned positive (from -5,073 million yen to +2,245 million yen), primarily due to proceeds
from investment securities sales (¢ & A izt Z: D72 &I K S U A) of 5,551 million yen. 4. The company mentions in the risk section that they sold
investment securities to secure liquidity due to COVID-19 concerns, but the scale of these sales suggests they may be liquidating assets to artificially boost
profits during a downturn. 5. The company delayed publishing their medium-term management plan twice, citing COVID-19 uncertainty. This could be a
legitimate reason, but it also provides a convenient excuse to avoid making specific commitments that might be difficult to achieve given their operational
challenges. 6. The company has a high debt ratio (31.9% of total assets are borrowings), which creates pressure to maintain profitability metrics. While
these observations don’t definitively prove fraud, they suggest the company may be engaging in earnings management by using one-time gains from asset

sales to mask deteriorating operational performance. This approach is unsustainable and raises concerns about the company’s transparency regarding its
true financial condition.

DOC ID: S100LQXS5, Input: BS+CF+PL+Summary+Text, Ground truth: non-fraud.

13
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» BS, CF, PL, Summaryl[gshSst&Zz FHTEE2NE SH

Claude 3.5 Haiku Claude 3.5 Sonnet Claude 3.7 Sonnet DeepSeek-V3 DeepSeek-R1 GPT-40 04-mini
Accuracy 0.045 0.050 0.045 0.0 0.005 0.0 0.005

¢« M F IV INRIYFN—Y

e LiveBench [White et al., 2025]: flfiD#EF IV T AR, T2 —XEE. arXivigXE EN S
BEZIEL. RFOBEHRZ R, ERICEDVWTBENICOEZRESR
=XRICEDWVWLER®. Python

=

» AutoBencher [Li et al., 2025]: Wikipedia /& & DIBHIED 5
ICKDETERAEZRWCHSZSE DS WERZ BENAERK

» SWE-Bench [Jimenez et al., 2024]: GitHub _£® Python UY/RY ~ U (CEAB, FTUWVWEEP
BRI DN B To O HR Y ([T BB #T
. EDINET-Bench®
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14 BEE Y SiEam - Sculleyft! “Position: Al Competitions Provide the Gold Standard for Empirical Rigor in GenAl Evaluation” (ICML 2025 Position)
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Sakana Al Applied TeamD BN

[ X2 ~LR—K] Applied Engineer Open House 2025 : & - B
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Sakana Al

Applied Engineer
Open House

7th Aug. 2025 @Toranomon
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https://sakana.ai/open-house-2025/
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& R x5/ Interview
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Applied Research Project

: Engineer Manager
s o k o n O ° a ' Ryuichi Kanoh Takanori Nakagawa

https://sakana.ai/applied-team-interview-2025/

https://sakana.ai/careers/



