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In this study, granting the optimal loan limit on SME (Small and Medium Enterprise) loans of financial institutions was proposed

using the traditional newsvendor model. This study was the first domestic case study that applied the newsvendor model that

was mainly used to calculate the optimum order quantity under some uncertain demands to the calculation of the loan limit

(debt ceiling) of institutions. The method presented in this study made it possible to calculate the loan limit (debt ceiling) to

maximize the revenue of a financial institution using probability functions, applied the newsvendor model setting the order volume

of merchandise goods as the loan product order volume of the financial institution, and proposed, through the analysis of empirical

data, the availability of additional loan to the borrower and the reduction of the debt ceiling and a management method for

the recovery of the borrower who could not generate profit. In addition, the profit based loan money management model presented

in this study also demonstrated that it also contributed to some extent to the prediction of the bankruptcy of the borrowing

SME (Small and Medium Enterprise), as well as the calculation of the loan limit based on profit, by deriving the result values

that the borrowing SME (Small and Medium Enterprise) actually went through bankruptcy at later times once the model had

generated a signal of loan recovery for them during the validation of empirical data. accordingly, The method presented in this

study suggested a methodology to generated a signal of loan recovery to reduce the losses by the bankruptcy.
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<Table 1> Mapping with Financial Institution Loan Limit Model

Traditional Newsvendor Model Outline Financial Institutions Newsvendor Model

Symbol Definition Symbol Definition

pc=Cu Price-Cost margin (Lx(1+D)-L)=Cu Loan price-Loan cost

c-v=_Co Cost-Residual value disposal loss (L-V)=Co Loan cost-Loan collect value
P Demand forcasting prediction C Forcasting Total Loan repayment
A Demand R Actual Total Loan repayment
Q Order B Financial institutions loan

F(Q) = prob{Demand < Q} Probability function Cost occur Probability F(B) = prob{P < B} Probability function

3.2 HMA By zgkell Fste @t Feom AA A3 e Ajle
o] F&7|¢e] AT AdTrt AAY S gEo
R oodge] RIS 201245E 2013974 ALA] o] ARAAZ o237 5 9t ] RddAs
HaEs A 2 HAw AF719 430 JdAE o= Y @ol Fiate] wAsE HE-S AriAaH§ Co
gom, T 7S Axds F9lstes 3 A (overage cost) U7 AA FiEste] 24 XFgo=E dA
< AL 7ot 2 Aol A AAGEIFs A % B8-S Cu(underrage cost)® Aot o] F A&
Ya R FERNTE MR nR, AFEEES Sl6 o HEY #¥HS BEoE Vgol&S Hstste
AHEEH R/IC HIE R SEWHS7E Aok RIC HES AA T Qle A gt 585713 of2l3 AA]Y)
2ot “AA 3 7bsd AYER) = 8 71He] 9% A, AA A3 7Hse e R 587]e] A ek o
Sk 29 A3 A= (C)xR/C Bl &= A 9] Hu Za o] o 5 Aau] gl gt Aol
7 FEAAE Gostd AA A Thed A ot Ry EANE WA Aol EobA A Hal,
dao 7hgk = F87]He] A3 A5 ks A AA| A8 Vs AYeRT a8 7] Ade =
PExR/IC HE9 7oigh, AA 33 7hsd Ade9 o] Ao &S U e F ASd=E AFA &
EFdA= gg7|Ho] o 259 A3rts 2w o= 7|3 (nAE 7130l 9))o] WAYsA At 7]
R/C HIE&E Yehl Aoz, AA 43 7Fs3 259 7] dolfs AUt ot FiFS 7 HlEo] Zopd w7t
tigtol AAYS 7Fs g Fat AF]lgo] "ok S AA A 28] FEFolBE, 7o) o] ZYEAd R A A&
g 7bs gk At A wo] At 2] Bl prk " FEotth b 7 gho] 2ol W FE& WEY dnh 4
A7|A, AEEE eI, e EAAE 7 A o, wu 7| % YA = F vlEo] ol A wf 7hA o
=, 2 Aol e FE BAIARRD F(B) = prob{ A A 3 5 dFA He Aol diEw g 99l digk 7g)
Fedt Y < BYE 37] A% Aow AA s vt £ 73 G E Aug 32 we] vl Coot L
S Aol 5871l AdE F Adw Bk A & a9t s JA 2 G5 wol "rh = QUA
25 ggo] dvifIAE Z2E F JA et S w8 @918 B 1 g8l viE FQ) dth Ew
7)ol AR AAAR] A3 sHET o B2 AY el digk 7ol o] g @9 E A F e o9 Cu
e Add Ao g gEojBE AF7Yol AdES oF 71 gk g9t ZEA 2 gEe] wol d Aolth oA
d3etz] B3 gEo| ") - A S o] g3ke] At & AA g 7bsE Aol a8 F BAer A e
HEE EFATRIE v FO8 FQ)=o(2)94 Brth = wf TASHA F AolmE HA| g 7hsd A
25 FE T vk AYsid, AA 43 vbee A e o] BE & FES (1-FB))olH, 7Itho]<] = Cux
of QR AAY & & S ATAMEEAA AT (I-FB))7F €tk A= F&%F Q& e A2 QA &
Aradl 2B AAY S SEY 2o gha dA o f1e] 71l 3 7] o] Zopx]= Aol B R, Cox
= Aolth F(B) = Cux(1-F(B))&.& A 9] #t}.
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¢ Q& ATk F, FE/NW AL AhelAs  Jloleks FES Bohate] Ar)E Ahol & o4

ols Huist A + 2 a5 Fohde= A 27 33l = 71diEA o] ZopAE oalgdzx

o] Fagk ojp7t E o 587132 7Y 714l A Xl%é}ﬁ Aol 7o 4d& F 9

SolAl AArlelgt= dES Fols de Fx2E = 485 45 F AUtk

<Table 2> R/C Ratio

N R,?e(g:;riwlér?ag) Forcazlt?r?; (I:_IigllnSF:g:gSr?wZnt(C) R/C Rank Percentage
1 17,635 32,543 54.19% 1 2.33%
2 21,378 38,891 54.97% 2 4.65%
3 4,616 7,921 58.28% 3 6.98%
4 41,155 67,903 60.61% 4 9.30%
5 25,981 36,047 72.08% 5 11.63%
6 21,676 29,760 72.84% 6 13.95%
7 16,071 21,807 73.70% 7 16.28%
8 25,434 33,708 75.45% 8 18.60%
9 9,806 12,547 78.15% 9 20.93%
10 14,708 18,159 80.99% 10 23.26%
11 14,624 17,928 81.57% 11 25.58%
12 43,143 52,772 81.75% 12 27.91%
13 46,494 55,243 84.16% 13 30.23%
14 16,072 18,910 84.99% 14 32.56%
15 19,224 21,335 90.10% 15 34.88%
16 32,502 35,842 90.68% 16 37.21%
17 36,004 39,601 90.92% 17 39.53%
18 5,304 5,746 92.30% 18 41.86%
19 30,294 32,518 93.16% 19 44.19%
20 22,816 24,274 93.99% 20 46.51%
21 44,066 46,156 95.47% 21 48.84%
22 32,531 33,686 96.57% 22 51.16%
23 20,912 21,061 99.29% 23 53.49%
24 19,357 18,659 103.74% 24 55.81%
25 5,953 5,562 107.04% 25 58.14%
26 20,301 18,599 109.15% 26 60.47%
27 72,221 66,103 109.26% 27 62.79%
28 12,840 11,436 112.27% 28 65.12%
29 73,978 64,671 114.39% 29 67.44%
30 73,978 64,671 114.39% 30 69.77%
31 36,395 31,180 116.73% 31 72.09%
32 64,491 55,146 116.95% 32 74.42%
33 16,739 14,080 118.89% 33 76.74%
34 40,038 33,238 120.46% 34 79.07%
35 90,798 74,304 122.20% 35 81.40%
36 36,503 29,084 125.51% 36 83.72%
37 40,905 31,835 128.49% 37 86.05%
38 23,255 17,707 131.33% 38 88.37%
39 66,627 49,848 133.66% 39 90.70%
40 61,291 45,595 134.42% 40 93.02%
41 52,979 37,889 139.83% 41 95.35%
42 74,612 52,128 143.13% 42 97.67%
43 88,111 49,638 177.51% 43 100.00%




A Study on the Optimal Loan Limit Management Using the Newsvendor Model

4. &

0¥
I
Iz

41 R/CHIE & H Erd AE

B Aol A AREE 2 7Sl tigk R/IC B &9
AA Ht-2 100.83%, ETHA= 0.26% ] <Table 2>9F
Zow, FEHMS R/IC HlE& e Atde AT 23
<Table 3>2} #o] Kolmogorov-Smirnov, Shapiro-Wilk .5
TOEE 0.05 o] 23 Fs HYo® R/IC H[ES
BE 7HAAL Qe Ao® g9l Hth

42 FHN B2 BT MS

2 AFoA AHEE VI EY HAAdES deE A
Abal] BA <Table 4>} 22o] UERLH, <Table 4> Sign
A1) 9] Collect(3]7) B Fund(A)olefar FAH
& B ATl AAE HA diEs S g el
of

Cu/(Cu+Co) = 0460 2.2 A 43 7} 2950
7100 F AdEET As GEC] 46%7F He= A

KX
3% Co=A 2w 159
40%x 2188 30% = 187 91, Cu=159]
u/(Cut+Co) = 046°] ATk 7|4 #-&
28R 7 "ol A AkEE FAA
A3l A5 AxdFel sl &
SR 40%E A& Ao, 485

ST 1

45

JAl71ZH 1

CRIRE R}
Z7o

i=] [e)
TEe

tal 30%7F 488 Aleh CucllA

FEgolH, 3F&e

7] At FAAE 76k

2 5 AEgEe

AgE o)} vkl 1% A3 o] HiFF
2 AL2Yo] XS FHF A A_HE Z
2, SRR, FI970 FEF, T
5S 5 7ekd g $eojxjuprlolt)

o] o

7
o

ey

=,

EERIE
b A

A

s A
=
fhaw A
=

23k A K5 e Zo] a1, State(ZdEl) 2] Q7F HA A9F Qlo] HER 2F 17HAre] HA 2
Default(-%) 2 Normal(HA)) FAlE B Aol A} PFE Ql = ptoxZO)=E 39,997+10,296x-0.11 = 38,841
SH 7I9E T oAl AdelF AA Frrt Ak 7 Wk o] k. 1 A5 179 B 71 Al
He e Z SR <Table 4>9] Signe3} State TS ¥l e el F Ha w871 AdE 39,6019 910
WO L AgelA AAEF Ay FERYS 2 ol RdeA AEE HHAYT QI 38,841
ol-&3t HA HEw dx He MR dF HI=E nk g o] 23 siglonw, Xt ol 7609wt
7beE & o dth A T 35k Aol eI F =gt sh=

<Table 2>l A AF=% R/IC ¥ &9 H e 1.01, 54 HA ASQlwe] & Aotk 179 AFAbe] A4 dEa
A= 026008 2719 1THARS] AA] 43 7Hs 3 244 AFols AA FE7 Bt F W] dSHgE
w0 7]5gk=39,601 91 Ax101(R/C W& )= = FH R A A5 19 A A
39,9979%E 9, AA G e AAdwel 2T Ab= AT QL7E 34,1029 flojmz Q2 Fefql °F1,584
39,6019 R 1 x 0.26(R/C Hl&2] FEHAH) =10,396" 7t k9o =AY Jbs AYFTEst Yorg S
ol k. =, AFAE 17l gk ARFEFE Folol 7 el FHAQ dE] AdE B FIE
et 72 d35S xdshy] $8 Hit2 39,9979 9, A& 4 J& Aotk 3 <Table 4>0] YERE A
EEEARE 10,3967 A1 A2 E AFEE Sl g, 71E XA THES] FrE g S oet o
71N, AL E WL, Fiy REEAE 8 A2, AL DA e FA 513 AA 719
2 ATl A FH BAARI F(Q) = prob{ A A A& 715 o] B ¥ o Z(Type | error) 92 oF 1579 9
g AUT < B} E 7] 913 Aow AA| 43 e e A1) o] AT} o] whaf wheF 2 A AREZE 72
wol wg7]e] Adg F AlE Btk Ay 7S e Ay 2ds AE3ste] fEaAd oF 2 Y 39S
AuRRIAIE 2Hs 5 A slEth &, 3§7]3e] AL Agste], F7HH o2 A 7hse 7|FolA A =
AAA A8 sEEY ¥ B2 AYgas AL Aol W 7 dES T, I Sign(Ae)E
g FEoluz Frd =& 9 ot} el 7ol s dEAdS A Fdrekd of

Co = [EFH A+ 1| A& T Ex A8 3H&(CCF)x - = 95Nk ¢1e] ool s Ao R Ad & 3U%S A
S(PD)xEAELGED)x & Ex1F R ¥, Cu=[¥ o]

<Table 3> Normality Test of R/C Ratio
Normality test
Kolmogorov-Smirnova Shapiro-Wilk
Statistic Degree of Freedom p-value Statistic Degree of Freedom p-value
R/C Ratio 0.075 43 0.200 0.978 43 0.559
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<Table 4> Optimal Debt Ceiling

1 5 cu/ 4 ) Profit & Loss

N u o co? | cuv? (CO+CU) Z at? | Q¥ | sign | State ool T Feursio
1 32,868 8,461 19 16 0.46 -0.11 31,918 -625 | Collect | Default -16 -1,584
2 39,280 10,112 24 20 0.46 -0.11 38,144 <747 | Collect | Default -20 -1,980
3 8,000 2,059 5 5 0.50 0.00 8,010 89 Fund Default -1 -495
4 68,582 17,655 20 50 0.72 0.57 78,680 10,777 Fund Normal 108 50
5 36,407 9,372 36 30 0.46 -0.11 35,355 -692 | Collect | Default -30 -2,970
6 30,058 7,738 24 30 0.56 0.15 31,209 1,449 Fund Normal 14 30
7 22,025 5,670 10 10 0.50 0.00 22,052 245 Fund Normal 2 10
8 34,045 8,764 4 5 0.56 0.15 35,350 1,642 Fund Normal 16 5
9 12,672 3,262 3 5 0.63 0.33 13,761 1,214 Fund Normal 12 5
10 | 18,341 4,721 20 20 0.50 0.00 18,363 204 Fund Default -2 -1,980
11 18,107 4,661 10 10 0.50 0.00 18,130 202 Fund Normal 2 10
12 | 53,300 13,721 24 20 0.46 -0.11 51,759 -1,013 | Collect | Default -20 -1,980
13 55,795 14,363 20 20 0.50 0.00 55,864 621 Fund Normal 6 20
14 | 19,099 4917 8 10 0.56 0.15 19,831 921 Fund Normal 9 10
15 | 21,548 5,547 5 5 0.50 0.00 21,575 240 Fund Normal 2 5
16 | 36,200 9,319 8 10 0.56 0.15 37,587 1,745 Fund Normal 17 10
17 | 39,997 10,296 18 15 0.46 -0.11 38,841 =760 | Collect | Default -15 -1,485
18 5,803 1,494 4 5 0.56 0.15 6,026 280 Fund Normal 3 5
19 | 32,843 8,455 8 10 0.56 0.15 34,102 1,584 Fund Normal 16 10
20 | 24,517 6,311 10 10 0.50 0.00 24,547 273 Fund Normal 3 10
21 46,618 12,001 36 30 0.46 -0.11 45,270 -886 | Collect | Default -30 -2,970
22 34,023 8,758 22 29 0.56 0.15 35,326 1,640 Fund Normal 16 29
23 | 21,272 5,476 12 15 0.56 0.15 22,087 1,026 Fund Normal 10 15
24 18,846 4,851 4 10 0.72 0.57 21,620 2,961 Fund Normal 30 10
25 5,618 1,446 8 10 0.56 0.15 5,833 271 Fund Normal 3 10
26 18,785 4,836 16 20 0.56 0.15 19,505 906 Fund Normal 9 20
27 | 66,764 17,187 12 30 0.72 0.57 76,595 10,492 Fund Normal 105 30
28 11,550 2,973 7 7 0.50 0.00 11,565 129 Fund Normal 1 7
29 | 65,318 16,814 12 20 0.63 0.33 70,928 6,257 Fund Normal 63 20
30 | 65,318 16,814 20 50 0.72 0.57 74,935 10,264 Fund Normal 103 50
31 | 31,492 8,107 8 10 0.56 0.15 32,698 1,518 Fund Normal 15 10
32 55,697 14,338 18 30 0.63 0.33 60,481 5,335 Fund Normal 53 30
33 | 14,221 3,661 20 20 0.50 0.00 14,238 158 Fund Normal 2 20
34 | 33,570 8,642 20 20 0.50 0.00 33,612 374 Fund Normal 4 20
35 75,047 19,319 24 30 0.56 0.15 77,922 3,618 Fund Normal 36 30
36 | 29,375 7,562 44 10 0.19 -0.89 22,644 -6,440 | Collect | Default -10 -990
37 | 32,153 8,277 12 20 0.63 0.33 34915 3,080 Fund Normal 31 20
38 17,884 4,604 6 15 0.72 0.57 20,517 2,810 Fund Normal 28 15
39 | 50,346 12,960 8 20 0.72 0.57 57,760 7912 Fund Normal 79 20
40 | 46,051 11,855 8 20 0.72 0.57 52,832 7,237 Fund Normal 72 20
41 38,268 9,851 8 20 0.72 0.57 43,903 6,014 Fund Normal 60 20
42 | 52,649 13,553 12 30 0.72 0.57 60,401 8,273 Fund Normal 83 30
43 50,134 12,906 32 40 0.56 0.15 52,055 2,417 Fund Normal 24 40

Total profit & loss 895 -15,789

Note: 1) o : The standard deviation of the actual debt repayment possible
2) CO : [Average balance during the month+Unused limitxCredit conversion factor]xDefault ratesxLoss given default ratesxCoveragex lyears
3) CU : Net Interest of the Bank, 1%
4) Q1 : The best possible reserves total debt of the Borrowers
5) Q2 : Additional support available loan amount.
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{Table 5> Bankruptcy Prediction Ratio

State Default Normal Total
Frequency 7 items 2 items .

Default 9 items
Row % 71.77% 22.22%
Frequency 0 items 34 items .

Normal 34 items
Row % 0% 100%
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& A9 Type |error7k FF P Aoz of & & o 98 FUSAIY] A% Adw A= # WWe
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