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ABSTRACT

Bank transaction data is a direct record of the movement of money, and thus one of the most useful sources
for understanding the actual economic activity of a business. Efforts to apply such data to real-time credit
decisioning for businesses have a long history. Among this data, quantitative fields — balances and
deposit/withdrawal amounts — have a stable format and are relatively easy to handle, and are already in
practical use as features in credit risk models. By contrast, the qualitative data recorded in the transaction
detail (what the transaction was, and who the counterparty was) is highly informative, yet its notation is
effectively unbounded and bookkeeping conventions differ from bank to bank — the "many dialects of bank
language" problem. Rule-based approaches cannot achieve sufficient coverage against it, and its use has
therefore remained limited. This work takes the utilization of that qualitative data as its subject.

This paper reports the development and results of a domain-specialized LLM that automatically converts the
description field of Japanese corporate bank transaction data into structured information. Referencing the



00000o0oooooooooooooooowwMooooooo Emerada Research

approach of Slope TransFormer (an OPT-125M model), a precedent in the U.S. B2B credit domain, we
applied LoRA fine-tuning in an attempt to adapt the model deeply to Japanese corporate transaction data.

The model is formulated as a task that jointly extracts three fields from the description text: "Category",
"Transaction Description", and "Counterparty/Intermediary". In our evaluation, it achieved 99% exact-match
accuracy on data covering 41,180 companies (242,638 transactions). It also achieved an inference throughput
of 30,000 TPS, demonstrating high processing capacity and cost efficiency in production operation. Within
the scope of the test data used, we confirmed that the transaction content and counterparty can be structured
with accuracy broadly comparable to human judgment. This means that a path exists for bridging qualitative
data — previously unusable — into features that a credit model can consume.

This work further proposes the hypothesis that, in Al implementation for the financial domain, what matters
is not dependence on a single general-purpose LLM (a frontier model) but orchestration — selecting and
combining the model best suited to each task and domain. The construction of this model is positioned as
one element of that orchestration strategy: it demonstrates concretely that there exist domains in which a
small model optimized for a specific task — not a general-purpose one — is the superior choice.

As a next step, we intend to build cash-flow features from the transaction data labeled by the LLM,
incorporate them into a bankruptcy prediction model, and evaluate how much improvement in predictive
accuracy (AR uplift) can be achieved relative to the existing baseline.
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T=FDHEHGNH LT37 4 =)V FETD T XUDBIHET 2 L IRIRS v, Pl MG O AL S
0T, WHINICY T 2ERP L CGEEECH L, FNUBHETELRCEEER Ty &L, 374 =L F
ETH Thy) ERHGIEEER - TA T =8 oL 7,

SEDF— 5 OT, #7414 —ALFICBET2 TFo ) ONEIUTOMED TH 2,

KRB BZ71—IRIEBITS T2 SNV

Z1—ILR T2, 8 TF—IIkha®HB 'Fo, EE
Category ot 0%
Transaction description 168,001 69%
Counterparty/Intermediary 56,4681 23%

5. EFINT7—F TV F v EFBHE

5.1 EFILE&ER : OPT-125M

AWFZETlZ. Slope TransFormer (Wu, 2023) & [@fkIC, Meta AIDABHT 34— 7> v —2 £ 5L OPT-
125M (Open Pre-trained Transformer, 1256M/85 X —%) Z#X—ZFFNL & LTHRAL 72,

KIEZHLLM (1 : GPT-4, Gemma 2 9B%%) TldZ <, 125M &\ 9 HBRI/ N 20 £ 7L 2 3880 L 72 3
HIZ o) Th 3,

Bl AT DRITTBOBRD6TH 5, WEISFEORITTEUL, NV — )V CIRIT 2 ITIXAKRT E 503, J95E
B EHARIUIBD TNV, £/, YA 71E—D2TH ), LLMOEHED S TIUETKRTY v IV Th 5, WA
AGIDREFITIZTTORE S T A = F DB S Lk wdy, WG A —N—ZARy 7 Th %, FHEMDES:
Z2MUIHEDITIARTH 503, H L FTHATHEI E WIHRESI N KA A »¢h ) N L SEERERE T 2 K>
KHIBEE FNVIIAY 2 7 121308FTH 5,

B, R L Ay — 7)) T4 OBIEDP 6 TH B, KEEE TIOVIZAPIOH L 22 F23E <, DL A
RY AT D BATTHHEBEOIE] 7 — 4% 2Ny FUH T 2 RO L —Rr — A2 I35 S 72\, OPT-
126MD & 9 /IMNBE FVIZACH AT 4 Y IR ThH D, TakA v 7 7RE2 M T uE, HH5004: L
FoHE % 7 XY v 7T E BRSO B ST % (Slope TransFormer (Wu, 2023)),

BT, A PIROBRPSTH D, 70— P KBEAPTE 7V 2 2IGHSEM L 7256, APIZ-OH$
JEaz +oSIE BICHRT 5, MEORHMLE T VIZ, 7704 ¢ 2tz R 2 BN — 2054
L. APIOW-OH LB I35 5 72\,


https://medium.com/slope-stories/slope-transformer-the-first-llm-trained-to-understand-the-language-of-banks-88adbb6c8da9
https://huggingface.co/facebook/opt-125m
https://huggingface.co/facebook/opt-125m
https://medium.com/slope-stories/slope-transformer-the-first-llm-trained-to-understand-the-language-of-banks-88adbb6c8da9
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5.2 FBAE:LORAZ 71 Fa—=VY

EFNLD¥EFHEL LT, LoRA (Low-Rank Adaptation of Large Language Models) (Hu et al., 2021) & \»
AP PAVF a—Z v IR L 7,

BARIIZIZ, ET VORI FFORKE 217 (EA) ZEEEHT R0 DI, 202800720 2RI/ 7
2O DITHOBNTIETEMT 2, B ZIZITEDEADIL000x1000DFTF7Z L35 L, Z1Z21000x16 & 16x1000
LWV 2ODHMEWTIIOMAGLE TERT 2, 20 16, 77 LN 2fiTch b . K% Tlir=16%
FHL .,

COTRIZED, FEPBE LRI R =55 %2 T TNLEERDOK05%TLE £ CHIIETE %5, OPT-125MIZ#91.25
BED /S5 X —% %Hi>h, LoORATERICHE T2 D360 TEIEE v, HELE LT, 2853 XA—3FD7
PAVFa—= VL LTARWGPUX Y LI CHEEMRRETE 2,

LoRAZEFM L 72BiHIZ DL T il ) TH %,
H—lo, SREASETH L, BRNTRX—FZERTEI7V7 74 v Fa—= v 7 L] LT, ABICHELRGPU X

TV LEtHER R Z K ICHIRTE 2, AIFiTldAzure ML ETOEE 2 Hi$2E LTE D 2 A FETOEMLE
BHEETH 5,

BT, BEEIE A (Catastrophic Forgetting) DT dH 25, LORAIZICDE TN DEAZ FHE L 72 £ % fljHg
fb3N7ERHE2FEHT 270, TETIVOERADPKIRICETEING 2 L TURNICEE L - BELRABRIEDbONS
TSR 20T 2808035 5, ST O X A4 VAGEREZ S LoD, OPT-125M2YHHi“ %8 CEA L
7o MR e IR (B« R34 - WA ORI Z2IRFFT A2 LD AV AV ICBWTHEETDH 5,

53A—T7YY—RETFI vs. 7O—XRETFI

AHRIZEWTOPT-126MD L ) A —7 VY — ATV EHEHALZERICE, 7u—XFEF)L (GPT-A4,
ClaudeZf) & DHLIZE T 2 EHN AW H 5,

7 —AFETLOBZEELT, UTBEIFo N3,

L P TIA N — ¢ GUTIE T — 8 R <. SMBAPLCEE T 5 LR F— S AN F VR ED Y R
DEMD . A—T VY —REFNTHIUSE BB TO 56 L i T Td ), B F— 8 &SIk
5 BED T,

© 2 A b BB OIG | 2 B RAPITUEE L 72356, A a2 R BSEEN TR L NVITET 2,

o ARWFZELIAT, EmeradaldAzure OpenAl APIZ H W 7- lUG 1 /0 B D Heda 2 5l 7o, —HUE | DI LBRIR ] 231 2
o, 7227350t DG T =% (BItEoIE]) OMBICEH b2 5535/ &b IE 2L ICAPIZ &
RO 3 530 - 2 2 PljECIERIETH S 2 EBHS L o7,

© LA T vy P AENE ¢ ChatGPTIX[A— 71 > 7"k 2 10[H]5242C H 10FEHI D ¥/ 2 [ 20K § A g 1EDS &
27 MESAZICMFITT 74 v F a—= v 7SN T VIIFEM LRERN 228 21T, KRESAT
LMIB T 2 EHEEOBAD»S, ZO—BMEFEELRETH 5,

F=7V—=RAETNOENMEE LT, UTIBETs NS,

s HOF AT 4 vk B35% kT —yary b —L &L A 7 v o iEimnEH
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https://arxiv.org/abs/2106.09685
https://arxiv.org/abs/2106.09685
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« WAY A RNE LoRAIZK 2 FAAL VRHL7 74 v F a—= 705 cd b . SUTHU & v ) Rk 55
ZEMNDWIEVES TH %,

© AR RRIER  —EAE T UL BINOAPIE ] 2 < R EHERDTTHE,

6. HRmINA T 51V LFHEiAE

6.1 ERINLTF1Y

A7y b DEE
HAE TR F— Z LB L [J— D FIETA v 7y P 28T 2, BARRICIE, 8B 74—V FICo8 L 724
HiERE~— L BT, UTo 71—y FOHERHT ¥ A L 287 3,

{FET+AKN}I=>

=SPEIEIEAOFEFET VAT L, ETAPERD T F A+ (Counterparty/Intermediary, Transaction
Description, Category®# v =X 0) %KY 5, BfENZA 7y Mz DINITRT,

RO RV Ty FEB/ZEhBT7IRT Y b

: 55 A BFEINB7PINTY b
1 RAAE -39y => EEXrvyyaT0—, RAAE, -V
2 HZARE 7402 = B¥¥vvryar0O—, HARRE, 712

F7OCRE : AzureMLINY FIYRRLV b

2B P A E TV I Azure Machine Learning (AzureML) Oy FLY FRA v b ELTTF7aA Lk, Ny F
IV FRAYFEIF, REDOT—F %% L O TIEFAMTUIT 2 720Dt TH D U 7L I A L TOHIN
BB ZHNE S 24 74 VI FRA VR 83D BOT~BA TR D 7 — % 2 3080 — 508§ 2
Z b I T b,

KFED L =27 =2 Tk, HR - HRXRTEBMI NG| T =8 2 £ Lo TNy FABT 2 L v )iz
ELTED, Ny FZVFRA Y MEZOEFIHEAGT 5, HERFFICIZAEFEALORAT Y 7Y 2 R—ZAE T
(OPT-125M) IZfi&r L, 4Ey M LZ2EM T2 2 L TX YR Z GO IARBTIEIT LT 2, HEGHEUE
®DGPU & LCNVidia HIO0 (402 7320GB RAM) Z1&{# i LT\ %, NVidia H1001%, LLM22% & #dwic
WTCCPUS — N — kil Uil 2 9883 2 2 L 23T &, RIRICE T 2 KRB v F#Efwm o Bk +\ﬂf
TEDLARY 7 ZHAT 5

6.2 i A&

OB EEEE
T TV D HEFAS R OREE O R A% E LT, &7 « — L F (Category - Transaction Description -
Counterparty/Intermediary) (ZH LT T D200 E RN REZHHT %,

Exact Match Accuracy (54—EKNE) @ € 7L O FHI SIS 7 )L L ERIC—F L 2HE %2R THET
H 5, E@IZ0 51 (F72130%~100%) TH Y, 1CFETHELIUIA - EHE SN HEHILNETDH 5,
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https://www.nvidia.com/ja-jp/data-center/h100/
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AWFFE D FEEFMFE & LTRED ) % & & bz, Slope TransFormer (Wu, 2023) 123\ T b FAFEED M
ST, KRR TORY F2— 73D TR & 2 %,

Exact Match Accuracy = (BE&2—HULFAEK) / (2FHH)

Jaccard Similarity Index (¥ ¥ A — FERJE) : PHlT IR EHATIRVEZHEE (F—2Y) OEHELT
T, ZOEEOEAZMET 2EETH 2, HKIZ0251THD, 0F%EREA ., 1%L L2 ERT
%, Exact MatchZ#i5e ¥ 2518 & LC, T IER s EjLTE 2 MR TH 5,

Jaccard(A, B) = |AnB| / |Au B|

HRG E LT, HEiT XU - R avxay, FHE - TR THoEEIITEBEEIZ0 &k
P, Pk — PELEIR,

Jaccard = |{1-, AR}| / |[{4-, AAX, ATF¥3AD}| =2/ 3 = 0.67

ERh, oG —Be ERNICIA S I ERTE S, 2Dk JIc]accard Similarity Index (X, € FIL 23584
—HICBES RS DOMRIEL WHZ/R L TWw 286 25Hli§ 5 DIC@ LTE D, Exact Match Accuracy
EHAGOE L ETL Y LEMNRREETMA TR L %, 2 DS Slope TransFormer (Wu, 2023) 2%
W I N T 5,

QIR
Tokens per Second (TPS) : KEEFHIC I Z, & 7V DULERHEE % Tokens per Second (TPS) THIET 5,

TPSEZ, ETADIBHEICERLTESL F—7 Y (ETADBT XA 20U 2 EDHEMRD RN, F T
5) B ndiEETH %,

TPS = (BREMN—27 V) / (HKOERR)

TPSIZ, AFHEMICE T 2B O B S D ICEME T2 HETH 5, Hl 21 HRTEIFEORE] 57— % %
TABICHERGPUY Y — A9 a A M RUWET AR E 20 . BEREZ T CRIEIONAZVIATLLELTD
FHAMZFMT 2 LA RAHEHEETH B,

— B O HEGIG 1L - TPSZ 456§ 5. & 0 ERIY 2 ABUEETRIE & LTE T AR TUBCE 2 U [#z
MR 5, ZOMEIERT A b T =8 O&g Bl 0 o Gttt 2 2 O NG [ ETEl - 7 FEiETH 5,

—WYUDHRIEIH = £2TANT—YOEHERKE / £2TANT -5 DOEEIH

@ DfthiEtR

HERA NV PR HA 7 N Ty THRUCEBHIN LT, TFA0 Ty $2B3%EAZHHETICHER
Bt R 2R L -HAE L LTERI NS,

BRNNLY IR = 1 - (T2 REBRALERULHEE / SNULD T+, TROERE ORE)
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https://medium.com/slope-stories/slope-transformer-the-first-llm-trained-to-understand-the-language-of-banks-88adbb6c8da9
https://medium.com/slope-stories/slope-transformer-the-first-llm-trained-to-understand-the-language-of-banks-88adbb6c8da9
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7. REEHER

7.1 TRAMGER

YFRFEAETNZTA MG T—% (48,628fF) Icxf LTHtamL. 2077 b7y b 23l L 72558 %2 DU ISR
ER

x®10. B2—BUBE - Vv h—REUE - /ANy IE

HRNRT 1 —ILR EE—HBE Jvh—REMUE HRAINL Y IE
27+14—JLK 3D2&FF) 99.1% 99.9% -
Category 99.8% 99.9% 100%
Transaction Description 99.7% 99.8% 99.8%
Counterparty/Intermediary 99.5% 99.7% 99.9%

FEBREEIIEHEGR 74 — VR EZNO 2B LR T74 =V FIZEWTI%I L2 REEZHLTE D, I
IRV, 2070, ¥ v A — FELEED 100%I5E WEES 72, HEam AN L v OFIE, Category 7 4 — )L Pl
100%72 %3, Transaction Description & Counterparty/Intermediary i % 41 24199.8% £ 99.9% & . #iwTE &
Do lWEBIVBEEH -2 LTWE, TNiE, FH T —FIZE T, Transaction Description &
Counterparty/Intermediary® "J 3 ) ZHi7 XV OG0B3 % o7 (ZNZFN69% E23%H>72) Z LHREH
KhdbEEZONDE, SVMZ2E, TOTOD7 4 =)V TFy ) OWEINL I E2ETANEE LT
20, FERIC Ty TlravEEE Ty EfERmLTLE->TWw 3,

&= 11, #HERE
=2 &
Token per Second (TPS) 30000TPS
— 85 fc D DHEFRENG | 900HY5|

AR TV D HEFHEE1X30,000 TPS (Tokens per Second) Tdh b, o TRy LEMEREZ R LT3, MEET
1, 48,5280k D T A b7 — 8 EASAF T L . 18 72 ) 899 DELS | i % M L 72,

C DAIRAE ) & FEBIE L 7286, H 5 SRR o RG] T — % (892005 4F) % #9375 TUBEEATRE T H
2, ¥k, 47 7 aAxAb+o@ b, Azure Machine Learning ( 4 ¥ A ¥ ¥ &
Standard_NC40ads_H100_v5, 1/ —F& 7= D 10.12K FIL/Rf) ZHAEL L 2REICB VT, 2005 oz
g2 EAIZAL,200MICIZ 6N 5, ZHuck D, FEEHICE T 2@V AR b7 4 = VY AREGFES LTz,

7.2 BERYFI—U L DR

AWFe D HIER > 5 — 7 1ZSlope TransFormer (Wu, 2023) of5ic i<, % #. Slope TransFormer(
Counterparty/Intermediary ® & % H#Egmxaf R & LTW 2 DIZx L, AF%EIZ3 7 4 —L F 2 FIRFICHERR LT 5 5
ICHBERBRETH B, 2D, #i 7 4 —/L FCounterparty/Intermediary® & 12K LT, TRy F~v—7
HlgE 2479,
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https://medium.com/slope-stories/slope-transformer-the-first-llm-trained-to-understand-the-language-of-banks-88adbb6c8da9
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RI12.88E - ANLYIDRYFI— LB

i AfFE (Counterparty/ Intermediary) | Slope TransFormer | MttDHEDIL—ILR—RFX
TR 99.5% 72.5% -
Vv A— RELE | 99.7% 87.0% -
#esmHINL Y UK | 99,9% 100% 38%

AKFFED T T NETEE—BREEICE W T99.5% % iidk L. Slope Transformer (72.5%) % K& { _k[nl % EEIY
ZNEREE R L, F, MO T XA MRS b — 7 VELOEZFHEIT 2 Y v b — FELEICEWTH | i
RETIIX99.7% &\ ) KD T KHEZ )L L, BEAFDSlope Transformer (87.0%) 1R 4 2 A 2 FE3E
L7z, 512, BTG, BEIZEOEE2399.9% & . Ytk DRERD IV — L R—=2 DTk L D IEE I E O e A
Ny PRZERLTNS, MuANLy PRE FROBEBE 2N LTE ) FEEENICE T 2@
WwEEIGNS,

=R 13. HREEDOANYFI—I L

12 R SlopeTransformer GPT5-mini (API)
Token per Second (TPS) #930000TPS 500TPS -
— &1 D DHEGRENG | EL #7900 500 #90.08

AT LT A vy 7 (AT ZEROZEFERE IO A T830,000 TPS &) EwERA V-7
v b %38k L. Slope Transformer (500 TPS) 1Zxf L#I60fEDEREILZERK L 72, 1#dH 7= b oHEHRAE [ H T
#9004k 12 L. Slope Transformer (500414 |) $#HBAPI% /3 % GPT-5-mini (#70.081F) % Hf# L
7oo ZOERNMEIZ, OPT-1256ME W I BREE TMIIK L, /Ny F44 X256 D KBIENGS] T 2 — P25
L 72 2 &C¢, NVIDIA HI00235Ff DK 7% X & Y wllilid 2 i KBRICSTE L 7e N — R = 7 D X ) = XA L ICEAHT
5N%, HFETIVOHMREDPRL 270, 7—F 7 7 F x ¥ TO— WD R Tld R wb oo, A€
FNUPEE EORKBIGBEICE TERNZY) 7L 4 MEEERAEZET 2 2R TNV Fe—2 L LT
RERBERZRO

BERYFY—V L& (Counterparty/Intermediary)

99.5% 99.7%
100

75 72.5%

50

25
Sed— BRI ¥y A — PHIRIE

| ESa | Slope TransFormer

1. BERYFY—7% (Slope TransFormer) &DBELE (R12£D),
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WAL Y RO
99.9%  100%

Hegmh N Ly OF

100

B 4571 M Slope TransFormer Wt DRERD L — L N— 2 Fif:

2. #wmANL Yy YEOLE (FR12&D),

SMIEIREE D LEER
Vi 7 ) ORI (R 7 — 1)

e N v /8

GPT-5-mini (API) f90.08 EX5|/#

3. MIBEE DR (R13LD. WHRT—IL),

73 BEX vy 7ICAALT

AR DOFEFIZ ST NOIFEICE T OO TEVIKEZ R LTE D, FRCER 3K E23Slope TransFormer
DT72.5%% K278 4 >~ b Ello 7R ICET 2, ZOKIERERICOWTIE, LTFOL ) RERBEZ SN
%

HEmT— OHEE

AR DENT S RNV EAZETRRZED . L= R—ZEAFT/) F— avzlHaabEi{ 7Yy F7
7o —FTERENTE, T4bLETNVIE, ABDHFT LV oEEIN TV ZEH LTS Z
ik 5,

FTALT=F HE—DIVL =)L TCERINT T RV TIHMINTVED, TETAPBEE LAY = T AN
DT = BEEIC LTS AR%ELH 2, 50z iud, BEOHEIE Tr—L2 ENZHETE 3
) ZHELTE D, BoOPALMEREZ KL T Wiligthsid 5,

Slope TransFormer&D Y AV EBDER

Slope TransFormeriZ AIOHEFRIC L 27/ 7 —> a V2RI~V E LTIRALTE D, X hEwEEEE -
WEBRYE 2 &8 7 — 2120 L T72.5% 2 M LT 5, —J, RIFZEDHKN 7 NV i3 — g ko —EHiko e
T=FThHh, ¥ AT DGR 2 ]HE Iii))éf) %,

SR OFHRE
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ETFIVDIREET BeHICF. UTOENMFMEHIBEEEZ SN S,

© V= IVISREBRDFTRIIG L « HRL Y — 2 I2N§ 2 € 7OV OXEER
o SO EREER 7 — & ~ i 1 IR

c ANTFT7/ T a VXML T A Ry b TR

8E FRIDEALICAIFT

BT 7T =213, BROFZZDHDTH ) FHELEORINGE) O FERE 2 EHEIICEE§ 2 720 DIEFICH %
T=FTHbIERFRALIVLR, TN6DT—FZHERIINT 2 7V FA L LEHE A~ 200D
Az, DA S fThbNnTE 7,

B ALBR L o @R T — 7137 4 —v v PDLE L, HEOKREP HEAND AE: - HEHEHOKRLT—%
RS E S e BT — 7 Tod ., BHETHEMY A 72T VOREELE LTHHPEATS, —J
T, WM EL s S NG ING - I T 2 EOEMN T = IERENPRECICH1hrb 6T, KilovHFE LK
BRICHAE LERAT 2 LSRRV — Vb 72 3 THUTEED S TS, WA IS, V= X=X TE A h Ly Y
ZHERTE . WEHDBRENTH > 72,

ABGETIE, SOEET—FDITRY V7 FAA VRHEBLLMZ @ L, —ED T A b7 — % O#iH T AR D
HIWT & RS ORSE CHGINE - BEIHF 2SI TE 2 2 L 2R L 72, 2, fERIKZ kd o etk T
— ¥ &2 5EE T AP LR ENMEE LT 2BV T2 I L2BHLTWVWE, XRDATy 7ELT,
LLM237 XY v 7' LEHEI T—=9 26 % v v ¥ a7 0 —RRHIE % B9 L CHEIETHE 7L ~flaA A, fEki
TEDOBREDO FIREE | (ARYE) 2FEBTE 202 MEEL TV E 2w,

EE 3R
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