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PURPOSE Despite the public’s strong interest in sport, most clubs lack a stable
revenue stream tied to their fanbase. Instead, much of their operating budget
depends on parent companies and local governments, leaving many with

accumulated deficits and capital impairments. This study develops a financial
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distress prediction model using sport clubs’ financial data and identifies the main
determinants of capital impairment to propose improvement strategies. METHODS

Financial data from clubs classified under the “Sport Club Operation” sector of the

Key Words

Professional sport clubs, Capital
impairment, Financial ratio,
Machine learning

Korean Standard Industrial Classification were collected from 2011 to 2023. After
preprocessing, a logistic regression—-based prediction model was built and used to
analyze factors influencing capital impairment. RESULTS Of the eight independent
variables examined, the current asset ratio and working capital to total assets

significantly affected capital impairment at the 5% level. CONCLUSIONS Stakeholders
in professional sport clubs should focus on securing net working capital by reducing
current liabilities rather than merely increasing current assets. To address deficits,
clubs must strengthen their internal financial structure, while governments and
institutions should provide effective policy support to ease chronic financial distress.
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(Ryu et al., 2024; Zhang et al., 2003).

o[} TSI, OTT EHEES 7Y ZEAAL= WS AALY
TA0 R SHSE] gt Hgo] YO R F=rE Zop 21119 FA
12 T A9 AAS Eoith 1 A}, 34z {54 SAE
Y& FHL 1,2009 ol DoFAH(S. Y. Kim, 2024), °1& 53l
ZF Ropphe 7| o] 30% AFH SAE FUS EA E A
2 7|d ¥tk (Hong, 2024). 3}, e2xZ2 TS ARYE, 2
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““sﬂﬁl AQ—]KE S H5HA| Bokal Qltt. th Fe] mjE& ol A
U2 50% oS AR et AT (Jang & Kim, 2022; Kim
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o|Fo|A e Axx H7|AY A, AEHA0] 7Y &% Ths
goll AHA R JFS vAAE FARE, AAHRI 0] F= oY
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Table 1. Outline of Variables

Category Code Variable Output
K1 In (Total Assets) In (Total Assets)
Altman’s K2 In (Sales/Total Assets) In(Sales / Total Assets)
K-score K3 Retained Earnings Ratio Retained Earnings / Total Assets
K4 Equity Ratio Equity / Total Assets
K5 Current Ratio Current Assets / Current Liabilities
Liquidity K6 Current Assets Ratio Current Assets / Total Assets
K7 Working Capital to Total Assets Working Capital / Total Assets
K8 EBIT to Total Assets EBIT / Total Assets
lnglzg ;%?Znt Profitablilty K9 Return on Total Assets (ROA) Net Income / Total Assets
K10 Sales to Current Assets Sales / Current Assets
K11 Cash Flow to Total Assets Cash Flow / Total Assets
K12 Quick Ratio Quick Assets / Current Liabilities
K13 Debt Ratio Total Debt / Equity
Activity K14 Gross Profit Margin Gross Profit / Sales
K15 Operating Profit Margin Operating Income / Sales
K16 Debt to Equity Ratio Current Liabilities / Equity
K17 Return on Equity (ROE) Net Income / Equity
Dependent Variable Total Equity
Data Collocion Pracess ~—— — — = —— = — == — = e 9 A7, 2 W5 SAASE ERlsto] ojuHRl Mt &}
® 230l 2% e vA=A A4S g BAolA A
Spon b Opstadon glo]El2 3t dlo]E 70%, HAE Holg 30%% Hakslgon] o
do] 452 7o) Yl €532 (Confusion Matrix)¥@ ROC

Data Preprocessing Steps ———————————g———————————————————————
@)

Convert to Numerical Data /
Remove Missing Values

Preprocessed
review data

|
1

|

| Logistic regression analysis
H (classification)

1

|

‘The analysis results of
Sport Club Operation Financial data

Fig. 1. Research procedure
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Table 2. Results of correlation analysis

K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 KI1 K12 K13 K14 KI5 K16 K17
K1 1

K2 -0.568 1

K3 0.793 -0.337 1

K4 0.524 -0.502 0.731 1

K5 -0.153 -0.183 0.010 0.348 1

K6 -0.529 0.355 -0.363 -0.230 0.429 1

K7 0209 -0.395 0.382 0.785 0.655 0.225 1

K8 0.615 -0.016 0.736 0.388 -0.050 -0.292 0.081 1

K9 0.062 0.102 0.085 0.132 0.123 0.135 0.226 0.212 1

K10 -0.229 0.621 -0.127 -0.312 -0.357 -0.358 -0.474 0.159 0.056 1

K11 -0.051 0.153 -0.025 -0.041 0.068 0.209 0.095 0.055 0.653 0.042 1

K12 -0.147 -0.184 0.018 0.349 1.000 0.428 0.654 -0.039 0.128 -0.356 0.071 1

K13 0.145 -0.186 0.114 0.192 -0.007 -0.160 0.140 0.050 0.093 -0.040 0.027 -0.007 1

K14 0.597 0.051 0.693 0.301 -0.098 -0.286 0.022 0.957 0.141 0.197 0.042 -0.088 0.038 1

K15 0.542 0.116 0.643 0.268 -0.118 -0.258 0.009 0.910 0.179 0.266 0.064 -0.108 0.007 0.933 1

K16 0.178 -0.255 0.116 0.224 0.033 -0.170 0.213 0.021 0.103 -0.122 0.027 0.033 0.944 0.009 -0.025 1
K17 -0.176 0.055 -0.080 -0.063 0.052 0.134 -0.010 -0.132 -0.087 -0.054 0.015 0.050 -0.125 -0.117 -0.058 -0.142 1

Table 3. Independent Samples T-test and VIF

Variables Variables Name ( Ins%em) ( So?;[ent) t p VIF
K1 In (Total Assets) 22.557 23.609 -6.610 0.000* 4.449%*
K2 In (Sales/Total Assets) 4.063 1.753 7.358 0.000* 3.808%*
K3 Retained Earnings Ratio -2.631 -0.600 -6.490 0.000%* 15.497
K4 Equity Ratio -0.874 0.457 -11.632 0.000* 20.643
K5 Current Ratio 0.643 1.684 -5.044 0.000%* 3505.925
K6 Current Assets Ratio 0.492 0.358 4.071 0.000* 4.374%*
K7 Working Capital to Total Assets -0.735 -0.043 -9.263 0.000%* 9.383%%*
K8 EBIT to Total Assets -1.134 -0.289 -3.397 0.000* 6.435%*
K9 ROA -0.076 -0.014 -1.329 0.186 -

K10 Sales to Current Assets 10.201 6.762 3.731 0.000* 2.904%*
K11 Cash Flow to Total Assets 0.024 0.037 -0.255 0.799 -
K12 Quick Ratio 0.625 1.661 -5.093 0.000* 3489.157
K13 Debt Ratio -5.830 2.955 -13.442 0.000* 1610.068
K14 Gross Profit Margin -0.223 0.057 -2.630 0.006* 9.116**
K15 Operating Profit Margin -0.494 -0.252 -1.990 0.037* 7.305%*
K16 Debt to Equity Ratio -3.582 1.853 -14.951 0.000* 492.321
K17 Return on Equity (ROE) 0.229 -0.022 1.915 0.057 -

#£p<.05, ** VIF<10
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719] =2 ARIAE wA|ela, 39 Hdo] gt A=gS
A BAYAAS(VIFZE 10 o143 SHHSE A|Qlsitt.
ALE didoR SYRE -4 4 EAgAA RS 3
At A3}, (Table 3)3} o] FAF4ES] AAR (K1), SAAIE] A&
9] AARI(K2), F-EAATFAFEE(KE), £ HAEA|E(KT), A
AF fH] EBIT H|&(K8), f-5AHE tiv] mj&9 H]-&(K10), H&Zo]
QE(K14), FA°IYE(K15) & 87 H4E FF PSR AHs)
k. olo] & AFoAE HF AFHE 89 EJHSE Fialo]
AR 2 7| oA 9] AEAA] Ao S wX= 8218 BAs)
A gict,

2) 2A2E 3 g

2 Aol e Ax= 74 A4 Aol FoFt FF
v A 8R0S Fot1A; HRHSLE S83 2AAE AR
P Bofl FAVY ASEEE +55HAT ol o 2S5A7T ¢l
= 224709 A=d HolHE 7:3 H[&ER HAE tlol¥ 6871} g
% Hlolg 156708 Wro] RS o] F HAFS WA 9
o K-fold A8 5S Fotlon, 2XAE 34 HH9| H5 3
7= APsta A E=3¢H(Confusion Matrix)@ ROC (Receiver
Operating Characteristic) 3412 2835} t}.

K-fold X252 A Hlo|gE Ke=o2 £aotl, K-17]<
dlold H-E HAE Holg AEE Tttt n AF52 & K
O 285, K-fold WA} A5 B9 U2 FEE IF T4t
gh & KHAREE 9HESE 155 UHro] Bk et & dtolA=
K'#Z 52 AAoto] nAd1SS Skt

shgE 2AAE AR 5 BrlotaAl AHEd £
2 Zdo] o &3t ket AA 3 vigs] FEE HHI Zo]
&£rdo 2538 A3} (Fig. 2)9F Z°] True Positive(TP) 4171,
True Negative(TN) 207}, False Positive(FP) 47H, False Negative
(FN) 3702 Yttt ofd < B =2H EXAE 379
A 0.9022 FRIFAT AF7A0)2 FUx 0.93, AAE&
0.91, F1-Score 0.92& Uehgon, 2A7](1)2 FE& 0.83, A
L 0.87, F1-Score 0.85% (Table 4)9} o] Yetytet 5t W

e

Confusion Matrix
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Fig. 2. Confusion Matrix
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Table 4. Classif

ication report

Variables Precision ~ Recall ~ F1-Score  Support
Solvent(0) 0.93 0.91 0.92 45
Insolvent(1) 0.83 0.87 0.85 23
Model Accuracy : 0.90 68
Table 5. Classification report per fold

Fold Precision Recall F1-Score

1 .867 765 813

2 765 765 765

3 .700 .824 157

4 .833 .882 .857

5 .824 .824 .824

6 .800 706 750

7 762 941 .842

8 .882 .882 .882

9 867 765 813

10 867 765 813

ROC Curve

1.0

-

3
o

o
IS

True Positive Rate

0.2

0.0

~ ROC Curve (AUC = 0.9478) |

0.2 0.4

0.6

False Positive Rate

Fig. 3. Receiver Operating Characteristic

0.8

1.0

A A5E B9l 2 Fold B 49| 4655 F7H5HE ), (Table 5
o} o] =&E9lom BF FU: 0.817, B ANEE 0.812,
F1-Score®= 0.811, & A= 0.0562.% &9lF o] sh&5H 2y
469 TS HolZr)

F71H08 B AT HE 2EZ 37]9e
31, &

Qo AT 4 U HARS PAt

5H7] §igt B o g 5 d} g4 ROC
2=

283tk ROC

T o

IS _Tj.]—l:ﬁg] %‘QE

73
L
=z
3

35 4

At A HolH =
o) B St
e =35}

= o v

7Feb7] et 2 ne,

=

AUC(Area Under Curve) Zto] 19] 7M24% 2g 9] A50] &4
Sk ojulgtt}(eon, Lee, 2014; Simundic, 2009). 22%o& &2
Aol 8 XA FHREY] ROC F419] AUC 42 0.948
2 (Fig. 33 o] Yetdth. ol & AFol4 &8d 22X 3
Axde] FHARN 5 B AT AASFH, A= 7| HolA
A4 o RE sl ) Qlof AT 4= Sl A A= 7R

A0 ST % Urt.
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Table 6. Results of Logistic Regression

Code Variables Name Coefficient Std z P>z
K1 In (Total Assets) 797 .636 1.255 210
K2 In (Sales/Total Assets) .643 .601 1.070 285
Ké6 Current Assets Ratio 1.636 .504 3.247 .001*
K7 Working Capital to Total Assets -3.986 814 -4.895 .000*
K8 EBIT to Total Assets -4.034 215 -1.255 210
K10 Sales to Current Assets 384 363 1.058 290
K14 Gross Profit Margin -.684 2.445 -.280 780
K15 Operating Profit Margin 2.262 2.736 .827 408
*p<.05
HZ L FEAATH 2T AR BA ] e 0
B g7 Anx A7|go] RHEAA] Ao Heke u]X] Rz 2 AZ2T Axz F7YPY fsAgHl e AAEAA A el
YR BAS] o) SYRE -dY U BAFAgel 5 FOIT FFE AT A0 e, FAROE EE A
ol £2H 879l SYNGE BEeIo} 2AAY f7| pyg N REHETENEI HATE T e A
AF

Ptk o2 B3 TAHQ AF-ATE oo} Lt

A, 2A2E JAELS shsHolg F&sto] 243 dAAS:
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&, SRR ER YETh O 9 FAKte AdR T, FAHY
HE9 AAZ T, SAHE tiH] EBIT BlE, F-5AME gie] &) )
£, &30 E, YYoIAE2 AR 0| Rojulgt Y u|A|A]
UL Ao g Yyttt

A, G A AH[E S A B
o] {3t SApAo| A B7)F o2 Aok 4= 9l FEAkAto] A}
A&k Hl5-S Ve 24712 % ARZ 77
4 71901 9 AERIFHGE 0492, A1 B £574
AFTAYH8-2 0.358E LFEREC. Eﬁ HAAGE 1.63622 &=
ot JAASTT Foll et fE AR 1 o] £Z5E AEF
4] Afefo] vl 91%o] Z71e).

AR, =S ARRE L FEAANA FBEEAE AL &2
ARG FAHIo R U vgR, @dog B 48T 4 9
Aol Guht LA S Uehdch. 2471705 AR 7)Y
o] ZAHEZHA] 7|49 B SLARAEAEL -0.735, AW/ %
AR &2 -0.0435% YERoH, IAAFE -3.3992
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RpEZFA] Aol wh flglo] hagit,

ol- 1
R
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F—.°~

©
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EY
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A gk,
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