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[Abstract]

Retrieval-Augmented Generation (RAG) enhances the accuracy of generative Al services by allowing
Large Language Models (LLMs) to reference external knowledge bases rather than relying solely on
pre-trained knowledge. This study analyzes various types of financial document images to examine the
impact of document image structure on RAG effectiveness. The results reveal that, although OCR
achieves high recognition accuracy even with handwritten text, the overall performance of RAG remains
suboptimal. This suggests that increased structural complexity in original document images hinders
contextual understanding, which in turn degrades performance across the retrieval, chunking, and
generation stages of the RAG pipeline. Therefore, assuming OCR text quality exceeds a certain
threshold, structuring input data into a format that is more readily interpretable by machines through

post-processing plays a more critical role in enhancing RAG performance.
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I. Introduction
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III. Methodology
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Table 1. Number of Samples in the Experimental Table 2. Document Complexity Metrics (Average)
Dataset N .
Number | Number url:a:g °
Numbgr @ Number of Document type of of Total .
Number of | questions . Written
total Lines Words
Document type documents per tion Words
(A) document qu;sXBo s Application form for
) (-543) reduction in rate of a1 374 32

Application form interest

for redu.ctlon in 393 6 2,358 Application form for a 25 188 23
rate of interest name change

Application form Application for care

. 2 127

for a name 279 9 2,511 support service 0 26
chan.ge . Auto.ma.tlc transfer 30 126 17
Application for application form

care. support 129 9 1,161 Attorr?ey. for death 33 242 20
service benefit insurance

Automatic Certificate of

transfer 153 18 2,754 theft/damage 3 224 18
application form Consent form for

Attorney for insurance policy loan 22 109 8
death benefit 133 14 1,862 transfer

|nsu.ra.nce Credit card application 27 137 17
Certificate of 110 16 1760 form

theft/damage ’ Insurance claim form 58 453 30
Consent form for Traffic accident

insurance policy 141 7 987 compensation 36 255 29
loan transfer agreement

Credit card 157 16 2,512

application form .

Insurance claim 0 8 890 1.3 Performance Evaluation

105 1 1,
form OCR9] £42 OCR 7]&2 A-&sl A1 o]ulx] glolH
Traffic accident =
= 1= S AL X a o
compensation 107 16 1,712 EJK] = %%—'—]— H }}‘]E A -]5] X}D]— “‘]}\] Eﬂ
agreement oleje] 2hile) gus} vlwe) AXSIGILE. OCRY] B4 5
Total 1,707 129 220,203

1.2 Question-Answering Construction

H A LoA AFESH ¥A] HlojEl= OCR Hofo] &g
Aoz AR QY] tdied & HlolHE Z8&sh RAG 7
A2 Aesh] YsiMe Ex Ao3H TlolE Al
7} BQSITH33). olof wet & ApME Frlxo2
o]3H ColENES A&sith 72 24 f¥Er &
A2 A R Aolsll BE A0 BhsHAl A&
5 Qe B sl olidh T2t 2= 2
off Ao sfut o9l EA ARt Ee 7S

g ug FH02 £3H APt pre AR
SIS VL1 A A 71 R A el

37BIMe] Aokriel osslo] 1H BESRE R
72 Aokieis 5 8ERE Aol 2ol
woll tieh FE2 HAl HlojEoflA A5t Al 234

off thet 2hEs dlolEoA 7he gt

:E Mo ru‘;" uj md |rn o|r _J

l

Aol AL2= |BE NLP2} OCR A% B71olA 2ol A1&
&= CER(Character Error Rate)¥} WER(Word Error
Rate)olcH34]. CERS 24} Gilojxlo} 914 @ Fgz.
OCRz #5424 5 % AN 24 £8 7|7 241
22 e He 9Jujsich vk WERS tho] ©h9]o] 914l
oFg2, A 71E dol 4 o] A2 AN Tof 29
98 HeCis], 5 AE 25 21y 19 49 A

A, X1 5] HA BH 545 JMOR ot A
91 A2](Levenshtein distance)S &l 71]’:}%@[36].

e CER = (Number of incorrect characters /
Total number of characters) X 100
e WER = (Number of incorrect words /

Total number of words) X 100
st RAGY A= ROUGE(ROUGE-1, ROUGE-2,
ROUGE-L), BLEU £9] A=A x|m¥at ofz}, Alg]A
(Faithfulness)yt 43Ad(Consistency) SHO|AE H7}
S 2 QoY) [37]. 2 Aol ARRE AelSE HlojE =
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AL} 2Pt o] Yol FL, AAY $YS 8
PSS Ak b Al S0l Y S
991 9% 7 Jt02 BEH W 4 o] 2
° §RE e Wsln YAt A 99 B
S04 7V 8% 29loltt. olo] w2} 2 dpdis

OCRzt E25H| RAG 35 5780l= CER} WERS A&
i F2T 2arEol RAGS 5 0lA]
= ogsm ¥A517] flsf OCR2 &3¢ FES 1rfz

ClolEl2 ARgsgltt. &, OCRY| )14 27
EHO]D% HﬂEJ SR Qo] & HH”;% 0

g TEm Eoﬂ 01335}04 :}qu AH/\-]a}Oﬂq u}
QoA A2 chgshe T
aﬁu HuE 2 A ololAol A7

H] 3_6}01 CERQ} WERE A ]1\}6}0111:11

Mo HU

2. Experiment Results

Table 32 107] 5ol thgh OCR &7419] ZAxfo|r}. o]
A 9753 |57 WERo] CERwr} 7] Uepgc}
(38-39). o= CERo| % QA Bjghe Tejste o
9. WERS © siuio] 2xbt 2% st g o
o2 052 Helsh] Gheolch 1802 OCR 452

AJ0E= dlol8AlZ 7I8to® vweth AsiA ZAuH40]et
v w5l 22]QlsHAIA Al(Application form for reduction
in rate of interest)2 A|Q|gt W& 2] S53o]A CERT}
WER 25 9280] Fe 218 & 4 9ot ol &

Table 3. CER and WER Results for OCR Output

Document type CER WER
Ap[?llcatlon form for reduction in rate 384 mn75
of interest
Application form for a name change 8.00 36.24
Application for care support service 3.32 27.97
Automatic transfer application form 9.10 33.70
Attorney for death benefit insurance 0.90 5.25
Certificate of theft/damage 451 16.53
Consent form for insurance policy loan 0.57 455
transfer
Credit card application form 5.73 27.25
Insurance claim form 1.99 9.35
Traffic accident compensation agreement 4.77 16.62

Table 4. CER and WER Results for RAG Output

Document Type CER WER
Ap[?llcatlon form for reduction in rate 3754 40,84
of interest
Application form for a name change 25.95 25.09
Application for Care Support Service 83.79 73.94
Automatic transfer application form 28.74 38.63
Attorney for Death Benefit Insurance | 83.44 80.99
Certificate of Theft/Damage 54.12 59.82
Consent Form for Insurance Policy 64.73 7143
Loan Transfer
Credit card application form 107.64 79.46
Insurance Claim Form 113.92 86.67
Traffic Accident Compensation Agreement | 65.49 70.14

c}eo® B A7t OCRZ %43 Zsle} RAGE] 2}

ZF Zpo)7} Ql=R] ®B7] 95 =31 EE t-test(Independent
sample t-test)S 438slict. I Zn}, Table 5ofA] &9Q1gt
4> 9150] CERS} WER®] Tjisl| 1% FojsEolli {57 HE
17t 24 QEM2 OCRT} RAGE] A} The 2o
LERTY.

e A= Table 5. Independent Sample t-Tests for CER and
2] A1 o]u]x] Hlo]efo] tfslf OCR 7]=2] QIAlE0] A WER Results
SIS Tk =
WHoz pads HoE. Document Type t-statistics”
Table 4+= Q1A Q79 A&z 125 7H5sHA] & — e CER | WER
pplication form for reduction in rate | _ _
I, & OCR9| 452 J0j2 RAGO 9= flojHZ AMR- of interest 4415 28.52
slo] RAGQ] A8 Hrlst 733}0]1:)f Table 40]4] &kl Application form for a name change | -70.82 | -37.98
= = T30 Application for care support service -16.16 | -13.40
e —r 9«1}\01 OCRJ A ] ]E CERQ} WER 25+ Automatic transfer application form -68.69 -4153
37 o}A RAGY] A=o] éx] 0ro 9 of A 9lr} o= Attorney for death benefit insurance -27.30 | -32.22
. Certificate of theft/damage -19.15 | -16.11
OCR9] QIAlEo] 245 2te RAG A|AEIQ] Ad50] A Consent form for insurance policy loan | o0/ | 1, 07
5lEl A olrl H of JIRS ZulRlsle o transfer ) )
ofd 4 At 2 d7el 7Ms SitAsks dxoln Credit card application form -149.01 | -61.29
Insurance claim form -10.51 -17.69
Traffic accident compensation agreement | -20.65 -20.39
U All t-statistics are statistically significant at the 1%
level, with p-values less than 0.001.
5) O7|M Lz|do|, MEdH SEO| RAGE &l AME FAMO| ZaHE HEE AOf YESHA HFSH=A|E 2|0|5tH, AHHO|
of 52 Tefsten HES LEHAD, Bra Uiy S wge o w0 AME 229 kaz{ oz Fnil} 2 RycteAls
BorotH, WA =edit AMdA gehdes EZast



Quantitative Assessment of OCR for Complex Documents on Retrieval-Augmented Generation Performance 73

T ol2et 27t 95 XA HlolE, & A A}
A EAy} #eo] =rhu s)Alstgich Fig. 5o
A 2 A 9l=o] tlokst 1xE2 JHR BA2EEH OCR 7]

22 9} @ AL HHE AEsher) O LE7} 2R
25 A2 ZooN ZF FYE 7F AY WAE mfelshr vt
o]#17] mjSo|t}, &, OCRZ %259 ZAut= & ulE Hej

2 7gurt pEE0] FE| 2o, RAGY] Hole £3
Ao FW A2 o|gfjah 4~ 9J=uxlog AFE Al
gote o olalge Aedit o3/ TaroR U

. 2mo] Zojgl Hlo]e7} Y Hlo]e2 AMgEH OCR

sy Qi)

A} L5 RAG A|AELS JLA45 % olEllA] ol
oA e) T A Ee

‘nﬁm

2] AM AA CF
12 olopg 4 2t
0|2 2RI517] S5f IV. 1HolA Aojgh BA0] wite

9} OCRO] 72 % RAGY| A5 1 IAIE AmEsltt. +
ARoz M9 BA=e} 45 A& P AHEAE Akt
sloict. 9K BA9) 2Ql 40} dof H2 BT VAT
o} OCRO] B2 Uehiie CERa} WER 7F RS
wel 00 77k 2Ae] PE7} BAstEiEtE QA gt
gelo] ke Aoz Uepdtt Qutos 2A9) 1A%}
BAsHH AElst 2} 0lxlo] oj3& 7oz A& Qlo
U = A70)A] AMESE OCR 7]%0] 94511, 224 O
H] Pal uE1 2 xwﬂ o]’ _,_x}q _'_7} U;o} 7]_:_ OCRJ 6}71]7(4
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R 6}711 BE RN =2 YAES BAH 224
Mo Frjete 2A0] LA} B 49 RAG
o) *goﬁs 27] olofch. Table 6-804 BE 2ol 4]
4SBT} BHELE) 0882 ROl Qo Auut
2 Bk o= 24 ojujx|e] 2o Yy mjoto] of2]
EHE OCR 7*47} FEEIL, ol2{et JEIF RAG
&80l @} RAGY] /d-50] Alste 7

Table 6. Spearman Correlation between Number of
Document Line and Error Rate

Error rate Correlation coeff. p-value
Original CER -0.047 0.073
OCR output WER -0.072 0.006
CER 0.395 0.000

RAG output e 0.370 0.000

Table 7. Spearman Correlation between Number of
Document Words and Error Rate

Error rate Correlation coeff. p-value
Original CER 0.065 0.013
OCR output WER -0.043 0.102
CER 0.235 0.000

RAG output yep 0.174 0.000

Table 8. Spearman Correlation between Number of
Hand Written Words and Error Rate

p-value
0.000
0.000
0.000
0.000

Correlation coeff.
-0.461
-0.266
0.248
0.353

Error rate
Original
OCR output

CER
WER
CER
WER

RAG output

o E+ou 2ok AHRE AT Tolo] 2t akel
& 1 4Y AT da gojRed,
V.12 1’\1 et Ak o] 2elo] #A4 W 54
Bol JE, & W AR F50] ol FHE
Eil7] giZolct. ol & =°1 Fig. 5(b)2t 2ol
Clo|ElE B, AofArgat AlofAtel i
M2 OF 2fglos 12&]7] oiZof Aot
UHERE L2 RAG AIAHIA of
2 o4 2A2 APk ofieh. wiebd ofslx Aol
2lolo] A7 £EEE, & BAE 1xe 7m e}
RAGY] AM s 7‘10T7T o 27 Yehg 4 ok AA=
Table 31} Table 45 B, Edtﬂgﬁlomﬁl%wﬂﬂ 2
ol eIz Tole] 4, A AYH Tole] 22 245
(24 P27} LF42) OCRT} RAGS] 4% Aol o
7] Uepdch  wk FEEARA(Credit
application form)ut B A& A|(Application form
for a name change)d™d Al 7}A] A& &% 32 S
e &, 1&27F g3t 249 73290)= OCRy} RAG
1] *JL Atol7}h ZAstgint. of2fsh Axk= OCR &709]
U 2% o= RAIRE o] 20l o] F 0] &% RAG A&
Bl 1% Al YEigeo] 15} RAG s 7K o &
a3t qglo] & & 9132 AlARRICH
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V. Conclusions
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