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Abstract This study analyses customer data from a US online lending platform to empirically document
the discriminatory treatment that low- and middle-income borrowers face in financial markets. Researchers
are using financial data from nearly 2.93 million loans between 2007~2020 of the Lending Club on the
open-source Kaggle platform. We find that thin-filers borrowers, especially those with lower credit scores,
receive loans at higher interest rates. This discriminatory treatment undermines financial inclusion and has
the potential to increase social inequality. The significance of this research is that it sheds substantial
light on the problem of inequality in financial markets and, based on the findings, suggests concrete
measures to ensure equitable access to finance for all customers and enhance sustainable financial
inclusion. In doing so, we propose a shift towards enhancing the social responsibility of institutions.
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Figure 1. Summary of research methodology

el }\]XL
- 468 -

AE AL

#H(John

=
.

o](Henry Varmum Poor)<}

3L

>

v



The Journal of the Convergence on Culture Technology (JCCT)
Vol. 10, No. 3, pp.467—474, May 31, 2024, pISSN 2384—0358, elSSN 2384—0366

31 Hlold 5 W
<™ 1>3 2ol 4GAE AH FALEA A gt
TEAHIRY] R te-2 A ASAY =
a7 dHelHE &8stz vk 53] vs 2]l
e FRE2, g AesHS 7k A% 3 diE
= S gl A AA T SRS g S
SELAE JUE dolHE E]lsty] golsitt ol
2 ATldE T dEAd 7H1(Kaggle) o)A
£ 33 ?#d E5(Lending Club) 5&AFe] 2007~2020
doF 23Rk HlolHE % o}OﬂE‘r i ElolEfell=
AxE

‘ZF 1407H«l
FZ&3}o] HIOIH

e, olAhg, tE e, thEtel 1845

3 pEE OeE Wrg

T T —Zri{ﬁ}ﬂ‘ril J&r"dr
4 sk= %

Estal vk

ﬁ1>r+ 2ol
97H \__TE

I

2oz dolg =z BelE 238 =u, grade
MRS JFoR A9 e uAEA, §9) = F
ANgAE Bastdet 2483 dolE Z#ele
o] Mert g Hovz FAAEA doly Zyqle]
g s 28R dlolE ZHqleld TR

Z3te] oy 415 Magstalh

oz} dlolel #4& flg $AA HA HludA s
AABATE F, FAEA S} 1G] FaRs b
t-test, wilcox-testE& AR&-3te] dlolg Zed 7+e] #

o

Axo] Q= RS iuﬂa}oﬂt‘r <E2>9F #ol
int_rate, F2 oy A5W)&H) ¥Mee AAEEE

TIa=
GeDz ¢ YRS FAAG, B ATFLEE G2

= &= loanamnt,  deling 2rys,  pub_rec,
acc_now_deling, aunnual_incE= H|ESA 75 Wl

wilcox A4S FasiTh

E 2 ooy = 22| = F

Table 2. Testing the relevance of key variables after separating

2 ¥hs pus 23

E 1 FL W MY ME data-frames
Table 1. Key vanables, descriptions, and samples
A5 e AE @D SHEE t A7
1 gjZ==a int_rate -128.624 (p-value < 2.2e-16)
a(;ranﬁ (The listed amount of the loan (A% int) dti -31.174 (p-value < 2.2e-16)
applied for by the borrowert) ’ Wilcox 474
int rate iEo|AE (%% loan_amnt 1.716e+11 (p-value < 2.2e-16)
- (Interest Rate on the loan) Toat) deling_2rys 1.746e+11 (p-value < 2.2¢-16)
B _ pub_rec 1.797e+11 (p-value < 2.2e-16)
NesZ B (8418 .
grade (Assign ﬂiol(o)dﬁ grade) S - )°’ acc_now_deling 1.913e+11 (p-value < 2.2e-16)
aunnual_inc 2.142e+11 (p-value < 2.2e-16)
HEae] dad A 19
issue.d | (The month Whéch the loan was (é,);%ﬁéle dgtle)
o] Lyl A A
% Aol e dede 94 33, A7 2A
7 R e - Ghgow @ ATE 913 thest 2e 3o A
dti (BOITOtwer s monthly ta(zgebtf (%%S‘é, e Aol 278kl e
payments as a percentage of oa _
total debt divided by b(;rrower’s 74 10 AgdTell A FAAEAEe] tE Al H =
monthly income o
o o o O Hr) ___7;]—7_—51_]:,]:,], ”ZZ}\—Q—
i | 209 °PF Al A A% & VRS FRUHE @S e Teaas
Sy?gh (Number of overdue payments A int) = pAlEAt HlE ¢ =2 o|xEE Y& W)
over 30 days past due) 955, _ - _
e s 7 ASACHI0] ol A887h Al2slo] FAN 84
b o : 1 = = =
P (Number of eggrrcgtory pubhc (455, i) oA Eee Fed 5 AeE A, olF A
ES ] = 5] ol
A T 2 A ehe ATE] el
ac_ oW (The number of accounts on 7 2 AL ST Bl oS = MEEo
_deling which the borrower is now (7458, int) F 5wl F4 °o= T 5l
deinqent) FANEAEOIA o ol ekt ojtieks ApH e
et | VR B ES ™ SR o FANEAE] AEATE A BAH 2
_inc . éﬁfﬁgﬁedpu?%dﬁsy &;lgi%n) (A5, inv) AES ° Bo] 7KL 9& 7 disl 2RI
grolvl1l]. &, 2183718 3AYE BHrtsta, T4

- 469 -



Research on Sustainable Financial Inclusion and Social Impact: Analyzing Credit Thin Filer Data from U.S. Online Loan Platform

3 dt WA B o139l hEAEe] ol4E

Aoty 7Hd e} 7, dti

o 35T guglel B2 5
W go] £& Qo] ¥ ¥& FEsaE AT Atk
= 71E Apdsel lwstel AASArHIZ. of
£2 Fo 9o B3YL ford A4E £F 9 7}
A A 1% 5 e Bk opel, 4713l o
@ A8 Ae SAR 289 5 Atk ol wiEke
2 FEAE e AARYe AdeaL, A 4
AF Qg 21 Aeke FYY 5 oA g Aol

IV. cllole] 24 & 21}

=

V4 1 e 2oz, <1 155 o] 148
o] B oA FANEA] BFE o ALE A7

|
shatoiet. 1 A zd_iﬂwz %xw&xm o1x}%<
20.196)0] 3121 -8-RH(SF
o Ae A0 4 o w4 ALy S8
7] el <zl 2>9F ol AZskek A 200795
B 202097}A] HE3] A4l

s ] fud
o oakg HEE Y Le AL IAIT F AUk

tlo

AEAHH Clo|E Za|Y H "W o|xtE
Avg. Interest Rate by Loaner

0.200

0.175

0.150

0.125

Bz olxte
Avg. Interest Rate

e ©
3 B
5 3

Avg. of Sampled High Loaner
USRI YR

Avg. of Mid-Low Loaner
FXLext gz

Avg. of Total Loaner

HA MR HT

Jei= 1, IAEX}, SAAER}, MM IE oAt H|W
Graph 1. Compare rates for high, low, and all borrowers

= MR OO|E{Z2 Y W ofxtE
Avg. Interest Rate by Year

T o|xteg
Avg. Interest Rate
°©

o
=

012

2008 2010 2012 2014 2016 2018 2020
Year

A
Oefj= 2 o Al2S5ZW - o|XtE dH|w

Graph 2. Compare average interest rates by credit rating by year

o= 7 29 4Est 1
|53 FAX JFgFe F= HFEES FoE A
o] Hadglr ofef <x& 3>olA A3
A3k 3709 458 M & A 5E
Z1Y 78], 14l-8AF] A4 <F 159 71, T4 4184}

[¢]
o A%E o 2 o) FRE FAY & A

u

deling_ Atk 2d 7k

2yrs o]

(Number of 30 days or more late payments
in the borrower’s credit, last 2 years)

pub_rec AEA(AA, A *Jo— A 3] 4=
AEHE AR 5) 2 71m 5
(Number of derogatory public records)
acc_now qEA7F dA AA FA AF &
_delingq (The number of accounts on which

the borrower is now delinquent.)

= = sto xL A
3 AMEST0 S Fe W Y MY

=
Table 3. Variables that affect your credit rating and their
explanations
olg AAlE] AHEZ] fl&] WA deling 2yrs$t
pub_rec, acc_now_deling 55 22 Bajaia <1y

I 345> o] Axd dlolE xfolE AlZskeith
I A FANEA doly ZHQJeA Al Wg BF
20159l 7 w2 FAE 715 H, A v
FAE #e AATE. °]-‘:— w5 AREH A (A
#)7F 20089 129 MHZalQlwr)x] Aleje}b peslo]
0~025%% Y 71&F ?/]'E— T et AP
2015158 &2]7] Al=tet 4 ddat o] Zi9).
A A0 deling_2yrsi= 20200+ Al EAFH T} v
FAS 71281, pub_recE 201833E T @& $24)
gole 4 Utk A acc_now_

B 4535k 201594

fﬂ-"‘
U=

Ql

mim

7E
deling ¥

= AR
5 =
9] A, 2013¥14

- 470 -



The Journal of the Convergence on Culture Technology (JCCT)
Vol. 10, No. 3, pp.467—474, May 31, 2024, pISSN 2384—-0358, elSSN 2384—-0366

AN o] % 2018744

H=E MBS deling_2yrs 8
Total deling_2yrs by Year

40000

30000

=gt

Total Count

20000

10000

2008 2010 2012 2014 2016 2018 2020
Year
bl
Jei= 3 HEY deling 2yrs 4 vl
Graph 3. Compare the deling_2yrs variable by year

HEH MBS pub_rec 8
Total pub_rec by Year

=

Total Count
g
-

2008 2010 2012 2014 2016 2018 2020
Year

Az
= 4. AXEH pub_rec M Bl
Graph 4. Compare pub_rec variables across years

HA=H M8EF acc_now_deling 8
Total acc_now_deling by Year

=g

Total Count
&
3

200

2008 2010 2012 2014 2016 2018 2020
Year
o
Jei= 5 AXY acc_now_deling ¥ H|l
Graph 5. Compare the acc_now_deling variable across years

A A Mg B FA4LEA1e] dolE oA 1hAs)
FAE B oL int_rateol] A o] F=stol vl wt
Hkedo] H|X g &, 7M 2% WA & H8s

1g0] ¥4
AR, AR FAE SRS W A QA3

)

2o e

A ges & 5 Stk

7Hd 3ol ik A2 dtizh A HlolE o] BatE T
e AR 69 A di BdRY =2 A
(= 75 FEFste] Jdsdtt ol diivt %o
H ] AFAdol dvkar Ak 5 s3]

AEW dtiry Hit o)d uAEe] Hit int_rates

= l
e Aoz worh 53] 20159 AR it olx}
£(87%) U] FAHAEA=(182%)F F 95%p 2
th o|FERL: 1 Azl Fxk Hold 2020deE= ok
12%p (RAIE2F IF 222% - FANEA 10.2%) 744
HojHe), whebA] Al | 7HE gholso]7] of ke
& =ET 5 AN

TH Hl0E2 B dti 0| el W 0|tE
Mean Interest Rate for dti > = total_dti_mean

0.200

0175

0.150

I
5
&

0.100

"I OIXI2
Avg. Interest Rate

0.075

0.050

0.025

0.000
Avg.of Sampled High Loaner

nUgR YR

Avg.of Mid-Low Loaner
FHAUER T

Jei= 6. ™A Hlole "t dti olakel W int_rate
Graph 6. Average int_rate above the overall data average dti

A otizt B2 0|42l int_rate &5
Mean Interest Rate for dti > = Mean dti by Year

(ssmpleaign Losner)

" olxtg
Avg. Interest Rate

012

010 \/A/

me s s e 27 i s 200
Year
A

Jei= 7. ALY dtivh B ol&kel int_rate S5

Graph 7. int_rate flows with above—-average dti by year

- 471 -



L

3}

S

—L
&

sl Ay

S

=

qrel A
)7} 1ol Al

}

%

o)
[}

©
=
[¢

i

Aol 584 A
o s
a8l

3L
™

}

ke
el

7F 2l

[}

]

3L

2 A

Mol FEAE
2wl

o WA S84

0

&
~

=

=

1

Z
gt

3

%
=4

a2 AR w
Lozt

il

#pel

}

o= 2101,

i

3}

2

~

How 158 E2 o

T:?.
Ao vt ol

20139 FE] 2020K37HA] 8ol

>4 B% 2013%

i

3L

gt
o]

o} <@

]

[e

711

1
A A3, dii Hl

Fol7F 8204 20200 19%6 =

) Fits vl
°] 7ks

L

L

]

t_rate

3}

S

(ini
b 58
1=}
U
slo
3]

Research on Sustainable Financial Inclusion and Social Impact: Analyzing Credit Thin Filer Data from U.S. Online Loan Platform
A

[e)
=
=
pu.
ey
faut

o

ol

A9

of uet ojx&s 24

—_L
)=}

HEH 19,

I

Q

P18}, AR AR

9]

7t Ao djstal LnlAEAs @)

2 s

A E JoT, tAE 7]

>=Mean dti by Year

QI D7 AESFE dti H4 ERIE

Mean Annual Income for dti

2018 2019 2020

2017
il

Year

2014 2015 2016

(Sampled Hn Loaner)

2013

95000

SHAl Aud o]

90000
5000
0000

75000

70000

S

—
a

Graph 8. <Trends in dti variables by customer rating by year>

%

s

WIkE F8Ake) ABE A9 )

=
79l

=

I
il

ISEd s

A ol g

1
Jo

N
4r
o7
N
el
o

s

1o
Ho

o

o
9
plat
o|J

y

Ho|t21,22].

o] o
IR=

o~
T

1

=

kel

ol 7]

FA)

k!

tgoz s ez ESG #

EREEREL
SEEIE

ok

8 AF89
ATE FEAI2E U FA]A18210 st

=
T

5.1

<l

]

2 9

2

il 37712 (R&D)

3]

A AR
o op
Az
P
Xy
,m_w <)
W

plat
)
% o
oo
g
2
do dp
rali~a!
o
£
1o
~O o
o W
el o
o
7o Mo
Ho &

o)
o T8 891o

=
oA @

- 472 -



The Journal of the Convergence on Culture Technology (JCCT)
Vol. 10, No. 3, pp.467—474, May 31, 2024, pISSN 2384—0358, elSSN 2384—0366

AS AoZ HAyerh
tol7b wAl A &
& Inclusion: D&I) <

O}: —‘—]_‘:_ Z']l: i)

olgske d ol 3

3 FEHTAES A

[o
kﬂl =
o B
Eu)
02
oX,
e
bl
ofo
ox,
<
e
)
=1

1:0

Sk oly
rlr o d

ol

)

R

ofo

2 :

il

2|t

oo

R
o4 17 d

i

ofl

_O,L

i
e
o

ko

-
i,

£
Si

pur’

A
o
N
hins
Lo,
&

il

é
e
r& o,
pRT)
it
o %9,
d
fru

f
ol
g

5
%
>
oo
ol
N
)
2l
g_,_‘/
o,
=
-0,
O
2
o
oy
U
Ut ko
. o £

2 =
X o = FJ
-
rir
o 0
o2 o
ot ;
dy o
alo
ox &
o N
N
:ll‘ rlo
Y o
ru j),
> 2
% e
7Y
N
N0
o
P
2 2 o -
oN Y & rQ o0& 0 oj _VTL
O 41 X L oo afu

EE
)
rlr to no

Of
ot
ﬁ\L [¢]
o 1, r
=
> M

oo
Ry
1o
ol
ao
i)
s
oX,
=
ol

References

[1] Kim E, et al, A Study on the Introduction of
Basic Financial Policy in Gyeonggi Province,
Policy Study, Vol. 1, pp. 1-245, 2021. Available
at https://grireview.grirekr

[2] Henderson, L. Herring, C., Horton, H. D, &
Thomas, M., Credit Where Credit is Due?: Race,
Gender, and Discrimination in the Credit Scores
of Business Startups, 7he Review of Black Political
FEconomy; Vol. 42, No. 4, pp. 459 - 479, 2015. DOL
https://doi.org/10.1007/s12114-015-92 15-4

[3] Lee, B-Y, Expanding financial inclusion and
achieving financial stability at the same time,
Korea Financial Research Institute Feport, Vol.
27, Issue 4, pp. 1-6, 2018.

[4] Wiste, S., The logics of sovereign credit
ratings in developed and developing countries,
Research in International Business and Finance,
Vol. 62, 101717. 2022, DOL https://doi.org/10.101

6/j.ribaf.2022.101717

(6] Yi, JS. Inter-connectedness Among Financial
Institutions  Regarding Loan Behavior  of
Vulnerable Households and its Impact on

Systemic Risk, Korean Financial Association
Financial Research, Vol. 31, Issue 3, pp.
127-166, 2017.

[6] Choi C. Inclusive Finance and a Paradox of
Interest Rate Celilings. Journal of Consumer
Policy Studies, Vol. 51, No. 3, pp. 161-179, 2020,
DOL: https:// doi.org/10.15723/jcps.51.3.202012.161

[71 Suh, JH, Financial Focus: How to Revitalize
Bank Loans for Low Creditors, Korea Financial
Research Institute, Vol. 21, No. 26, pp. 10-11,
2012.

[8] Akey, P, Heimer, R. Z, & Lewellen, S,
Politicizing consumer credit, Journal of Financial
Economics, Vol. 139, No. 2, pp. 627-655, 2021,
DOI: https://doi.org/10.10 16/j.jfineco.2020.07.017

[9] Jin, D-M, A Review on History of the Credit
Rating Industry and Credit Rating Related
Studies, 7he Review of Business History; Vol.
32No.4,pp.119-134,2017. DOIL: https://doi.org/10.22
629/kabh.2017.32.4.005

[10] Yeo Eun-jung, Lee Soon-ho, & Jeon Sung.
(2020). Current status and policy implications of
the domestic mid-credit loan market. Analysis
of the Korean economy, 26(2), 65-100.

[11] Sujin Lee. (2018). Estimation and implications
of the exclusion of low—credit people in the loan
market following the cut in the maximum
interest rate for the loan business. KIF Financial
Report, 2018 (2), 1-97.

[12] Kim, M. ], Kim, E. M,, & Gwak, M. J. (2017).
A Study on the Loan Decision Behaviour and
Debt Retention Characteristics and Financial
Service Demands Accoding to the Current State
of Multiple Debt of Financially Excluded
Households). Financial Planning Review, 10(2).

[13] Yun, SY. & Kang, MS., Study on the Role of
Fin-Tech for Activation of the Medium-yield
Loan Market. Journal of Industrial Economics
and Business, Vol. 30, No. 4, pp. 1257-1274,
2017, DOL https://doi.org/10.22558/jieb.2017.08.30.
41257

[14] Hong, HJ. & Kim, SB., A study on the size of
exclusion of wusers of non-bank financial
institutions  according to  fluctuations in
maximum interest rates. Credit Card Feview;
Vol. 12, No. 1, pp. 29-50. 2018

[15] Hurley, M., & Adebayo, ], Credit scoring in
the era of big data. Yale JL & Tech Vol 18.
pp.148-216, 2016. Available at https://yjolt.org/cr
edit-scoring—era-big—data

[16] Yoon, S-Y., A Study on Microfinance
Innovation Strategy based on BigData, Journal
of Corporation and Innovation, Vol. 46, No. 2, pp.
197 - 215, 2023, DOIL: https://dol.org/10.22778/jci.20

- 473 -



Research on Sustainable Financial Inclusion and Social Impact: Analyzing Credit Thin Filer Data from U.S. Online Loan Platform

23.46.2.197

[17] Cornaggia, J., Cornaggia, K. J., & Israelsen, R.
D. Credit ratings and the cost of municipal
financing, The Review of Financial Studies, Vol.
31, No. 6, pp. 2038-2079, 2018. Available at
www.jstor.org/stable/48615697

[18] Park, G-G, Nam, G-J., & Ha, G-S.,, A Study
on the Improvement of Policy Financial
Institutions by Comparison of Credit Rating
Status, Proceedings of Conference on Business
Venturing, pp. 51 - 55, Spring 2019. Available at
https://koreascience kr/article/CFKO02019155409683
14.page

[19] Park, J, Kim, E, & Kim, M, Financial
Consumer Protection and Financial Consumer
Education for the Vulnerable. Chungnam Law
Feview; Vol. 31, No. 1, pp. 45-74, Jan. 2020,
DOL: https://doi.org/10.33982/clIr.2020.02.31.1.45

[20] Kara, A., Zhou, H., & Zhou, Y., Achieving the
United Nations’ sustainable development goals
through financial inclusion: A  systematic
literature review of access to finance across the
globe, International —Review of [Financial
Analysis, Vol. 77, 101833, 2021.

[21] Xia, Xuehao, & Bae, Soo Hyun, Social
Responsibility Activities and Financial
Performance of the Financial Industry, 7he
Journal of  Convergence on Culture
Technology(JCCT), Vol. 5, No. 3, pp. 71-78. 2019.

[22] Oh, Y.H., Microcredit Products for Low Income
and Low Credit People in Korea: Focusing on
the Political Products Driven by Financial
Inclusion Policy, KDI Policy Study, Vol. 8, pp.
1-135, 2013. Available at SSRN: https://ssrn.co
m/abstract=2791950

[23] Lee, HJ., Ha, JY, Son, GE, Kim, SB, & Yoon,
DH, The Impact of ESG Management on the
FinTech Industry: Focusing on the Case of
K-Pay’s inclusion in the MSCI Index, Journal of
Information Technology Services, Vol. 22, No. 4
pp.171 - 84,2023, DOL https://doi.org/10.9716/KIT
S.2023.22.4.171

[24] Lee, E-J. & Nam, J-H. Effect of Corporate
Transparency on Trust and Purchase Intention,
The International Journal of Advanced Culture
Technology(IJACT), Vol. 9, No. 1, pp. 40-51,
2021, DOL  https://doi.org/10.17703/IJACT.2021.9.
1.40.

[25] Bae, J. Seoul Metropolitan Government’s Policy
Support for Financially Underprivileged, Seou/
Policy Reports, No. 148, pp. 1 -19, 2013.

- 474 -

[26] Lee, H-]., Lee, Y-E., & Park, S-H., Customer

Experience Improvement Initiative based on the
Topic Modeling Analysis of Purchase Reviews,
The Society of Convergence Knowledge
Transactions, Vol. 12, No. 1, pp. 77-88, 2024,
DOI http://doi.org/10.22716/sckt.2024.12.1.008





