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= Abstract =
Predicting hospital bankruptcy in Korea

Moo-Sik Lee', Young-Joon Seo?

Department of Occupational & Environmental Medicine, DongSan Hospital, Keimyung University!

Saint Paul’s Hospital, The Catholic University of Korea?

This study purports to find the predictor of hospital bankruptcy in Korea and to
examine the predictive power of the discriminant function model of hospital bank-
ruptcy. Data on 17 financial and 4 non-financial indicators of 31 bankrupt and 31 prof
itable hospitals of 1, 2, and 3 years before bankruptcy were obtained from the hospi-
tal performance databank of Korea Institute of Health Services Management. Signifi-
cant variables were identified through mean comparison of each indicator between
bankrupt and profitable hospitals, and the discriminant function model of hospital
bankruptcy was developed.

The major findings are as follows :

1. As for profitability indicators, net worth to total assets, operating profit to total
capital, operating profit ratio to gross revenues, normal profit to total assets, normal
profit to gross revenues, net profit to total assets were significantly different in mean
comparison test in 1, 2, and 3 years before hospital bankruptcy. With regard to liquid-
ity indicators, current ratio and quick ratio were signicant in 1 year before bank-
ruptcy. For activity indicators, patients receivable turnover was significant in 2 and 3
years before bankruptcy and added value per adjusted inpatient days was significant
in 3 years before bankruptcy.

2. The discriminant function in 1, 2, and 3 years before bankruptcy were;

Z=-0.0166 X quick ratio—0.1356 X normal profit to total assets—1.545Xtotal assets
turnrounds in 1 year before bankruptcy, Z=-0.0119 X quick ratio—0.1433 X operating
profit to total assets—0.0227 X value added to total assets in 2 years before bank-
ruptcy, and Z=-0.3533 X net profit to total assets —0.1336 X patients receivables turn-
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rounds—0.04301 X added value per. adjusted patient-+0.00119 X average daily inpatient census

in 3 years before bankruptcy.

3. The discriminant function’s discriminant power in 1, 2, and 3 years before bankruptcy

was 77.42, 79.03, 82.25% respectively.

Key words : the predictor of hospital bankruptcy, financial and non-financial irdex, the dis- -

criminant function model
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Table 1. Hospital bankruptcy in Korea by year,

1991-1997
Year 1991 1994 199 1997
No. of registered hospitals 595 650 726 771
No. of bankrupt hospitals 35 41 59 76
% of hospital bankruptcy! 6.6 69 91 105

! % of hospital bankruptcy=No. of bankrupt hospitals/No. of
registered hospitals in previous year
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Table 2. General characteristics of sample hos-

pitals
Bankrupt hospitals Profitable hospitals

Number of hospitals 31 3
Average Bed size 121 174
Ownership

Juridica] person 11 15

Individual 20 16
Location

Urban 23 "~ 20

Rural 8 11
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Table 3. The category and description of study variables

Category'

Variables

Descriptions

Capital structure
Liquidity

Capital Fixation

Profitability

Activity

Productivity

Non-finanacial

Net worth to total assets

Current ratio ’

Quick ratio

Fixed ratio

Fixed assets to net worth and long-term liability
Operating profit to total assets
Operating profit to gross revenue
Normal profit to total assets
Normal profit to gross revenue
Net profit to total assets

Total assets turn rounds
Inventories turn rounds

Patients receivables turn rounds
Added value per adjusted patient
Monthly vlaue per bed

Added value to gross revenue
Added Value to total assets

No. of employees per 100 beds
Average daily outpatient census
Average daily inpatient census
Bed occupancy rate

Net worth/Total capital -

Current assets/Current liabilities

Quick assets/Current liabilities

Fixed assets/Net worth

Fixed assets/Long-term capital

Operaing profit/Total assets

Operating profit/gross revenue

Current profit/Total assets

Current profit/gross revenue

Net profit/Total assets

Total operating revenue/Total assets
Total operating revenue/Inventories
Total operating revenue/Net unearned amount
Added value/Adjusted number of patient
{Added value/No. of month)/No. of be
Added value/gross revenue :
Added value/tgotal assets

Average No. of FTEs per 100 beds

No. of outpatient/day

No. of inpatient/day

No. of inpatient per day/No. of operating bed

Table 4. The comparison of the study variables between bankrupt and profitable hospital using data

corresponding to 1 year before bankruptcy

Variables Bankrupt hospitals Profitable hospitals P-value
Capital structure

Net worth to total assets(X1) 26.34+49.62 53.01+17.66 0.0076**
Liquidity

Current ratio(X2) 76.62+71.58 105.85 £32.68 0.0449**

Quick ratio(X3) 55.70+42.25 84.93+33.02 0.0036™*
Capital Fixation

Fixed ratio(X4) -197.21+1097.25 142.84+67.59 0.0952*

Fixed assets to net worth & long-term liability(XS) 201.67+537.14 89.45+30.54 0.2546
Profitability

Operating profit of total assets(X6) 245%+11.31 13.86+5.46 0.0001**

Operating proﬁt to gross revenue(X7) 4.47+14.07 12.861+4.46 0.0024™

Normal profit to total assets(X8) -1.10+11.46 6.27£1.13 0.0001™

Normal profit to gross revenue(X9) 1.61+18.82 9.91+4.96 0.0233"

Net profit to total assets(X10) -7.231£42.21 9.73+4.54 0.0336™
Activity

Total asset turn rounds(X11) 0.93+0.49 1.2140.30 0.0081**

Inventory turn rounds(X12) 44.03£37.03 57.69119.52 0.0759*

Patients receivable turn rounds(X13) 10.82+12.58 9.25+2.72 0.5007
Productivity

Added value per adjusted patient(X14) 43.81+£32.26 46.05+23.67 0.7576

Monthly value per bed(X15) 1723.45£1003.29 1641.83+544.44 0.6924

Added value to gross revenue(X16) 64.331+9.46 63.25+6.60 0.6051

Added Value to total assets(X17) 63.58 +44.80 75.15%£17.84 0.1892
Non-financial )

No. of employees per 100 beds(X18) 99.35+46.70 93,95+ 21.90 0.5631

Average daily outpatient census(X19) 27.41113.71 27.491+8.80 0.9799

Average daily inpatient census(X20) 98.871+86.91 74.53+12.13 0.1325

68.39+29.31 75.44+11.39 0.2196

Bed occupancy rate(X21)

* p(0.10, ** p(0.05, ™ p(0.01
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Table 5, The comparison of the study variables
. between bankrupt and profitable hospital
using data corresponding to 2 years be-

fore bankruptcy

Variables Bankrupt hospitals Proftable hospitals  P-value

Capital structure

X1 ’ 32.42+41.02 57.711£14.62  0.0026™
Liquidity

X2 100.75£127.92 112.61+48.09 0.6319

X3 67.05 £88.65 100.50+40.32  0.0627*

Capital Fixation

X4 24.151618.86 1329845465 03371
X5 196.271464.58 88.86+25.36  0.2084
Profitability
X6 2711601 13.13£7.03  0.0001"**
X7 2.84114.05 13.16 1467  0.0006*
X8 -2.59£20.77 14.72£6.26  0.0001™
X9 -2.33421.59 1097+3.88  0.0019**
X10 -2.67+18.98 9.97£3.97 0.0010"™
Activity
X11 0.96+0.47 1203021 00121
X12 58.10%124.28 -53.46+17.76  0.8383
X13 6.89%4.15 9.76+4.03  0.0081™*
Productivity
X14 43.70+45.99 49.74+28.94 0.6387
X15 1495.45+874.48  1463.95+475.51 0.8610
X16 61331952 63.20+4.24 03200
X17 62.12:£43.89 76.54+13.74  0.0894*
Non-financial
X18 97.80£45.32 109.17+40.78  0.3033
X19 25.28+10.82 24.14+9.81  0.6659
X20 82.75+52.41 73.911+10.99  0.3647
X2 72.22+28.93 74.04+10.86  0.7449°

* p{0.10, ** p(0.05, ** p{0.01
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Table 6, The comparison of the study variables
between bankrupt and profitable hospital
using data corresponding to 3 year be-
fore bankruptcy

Variables Bankrupt hospitals ~ Profitable hospitals ~ P-value

Capital structure

X1 34.921+41.92 57.69+16.80 0.0077*%
Liquidity )

X2 99.75+88.74 112.61 £47.53  0.4805

X3 78.15169.24 97.791£46.99 0.1968
Capital fixation

X4 308.881:1124.45 140.13162.05 04107

X5 104.84159.68 95.621+26.21 0.4355
Profitability

X6 6.45+18.95 16.16+8.10 0.0122**

X1 2.66116.15 1286+5.34  0.0020™*

X8 2.821420.20 15.14£7.51  0.0029**

X9 -3.85+21.77 11.12+4.64  0.0007*

X10 -4.58 £21.51 10301470  0.0007**
Activity

X11 1.16£0.84 1.23£0.29 0.6740

X12 61.491+96.28 545112472 0.6981

X13 7.67£4.83 10.72+3.08  0.0046**
Productivity

X14 32.15+14.18 43.20+18.10  0.0097™*

X15 1459.08+926.21  1469.84+585.66  0.9566

X16 58.931+9.96 62.081+3.95 0.109%

X17 73.07£59.94 75.36+16.22  0.8383
Non-financial

X18 111.34158.85 109.40+20.06  0.8634

X19 29.33+15.23 27.16+11.86 0.5350

X20 92.08+58.31 72.92+12.45 0.0828*

X21 75.44+24.36 73.58+12.29  0.7059*

* p{0.10, ™ p{0.05, ** p({0.01
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Table 7. Summary and discriminant function of
the discriminant analysis by stepwise
method for selection of the variables
between bankrupt and profitable hos-
pitals using data corresponding to 1
year before bankruptcy

Variables Partid R2 F  Prob)F Wiks A Prob(A

Normal profit to total assets(X8) 03241 28772 0.0001 06759 0.000]
Quick ratiolX3) 0.0632 3983 00506 06332 0.0001
Total asset tum rounds(X1 1) 0.0600 3702 0.0600 05952 0.0001

Fisher's linear discriminant function

Group
Bankrupt hospitals Profitable hospitals
Constant -3.78733 -7.31256
X3 0.04012 0.05677
X8 -0.04655 0.08917
Xil 5.71262 7.25761

Z=-0.0166X3—0.1356X8 —1.545X11
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Table 8. Ciassification summary by discriminan-
t analysis using data corresponding to
1 year before hospital bankruptcy

Hospital group Classified(Total)

Hospital No. of sample
Bankrupt Profitable Correctly Incorrectly

Bankrupt 3l 24(77.42}  7(2258)

48(77.42) 14(22.58
Profitable 31 7(22.58) 24(77.42) (7742) 1422.58)

Table 9. Summary and discriminant function of the
discriminant analysis by stepwise method
for selection of the variables between bank-
rupt and profitable hospital using data cor-
responding to 2 years before bankruptcy

Variables Patial R F  Prob)F Wiks' A Prob{A

Operating profit to total assets(Xe) ~ 0.2917 24713 0.0001 07083 0.0001
Quick ratio(X3) 00854 5508 00223 06478 0.000]

Value added to total assets(X17)  0.0807 5089 00279 05955 0.0001

Fisher’s linear discriminant function

Group
Bankrupt hospitals Profitable hospitals
Constant -2.79220 669762
X3 0.01906 0.03091
X6 007525 0.21855
X17 0.06604 0.08871

Z=-0.0119X3—0.1433X6—0.0227X17
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2500 E) (00227 X FAEFAEE)E E5H
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Table 10. Classification summary by discriminant
analysis using data corresponding to 2

years before hospital bankruptcy

Hospital group Classified(Total)

Hospital  No. of sample
Bankrupt Profitable  Correctly Incorrectly

Bankrupt 31 B(7419)  §25.81)

29(79.03)  13(20.97
Profitable 31 5(16.13)  26(83.87) (79.03) 132097
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Table 11. Summary of the discriminant analysis
by stepwise method for selection of the
variables between bankrupt and profit-
able. hospitals using data correspond-
ing to 3 years before bankruptcy

Variables Patil 2 F  Prob)F Wilks' A Prob(d
Net profit to total assets(X10) 01910 14162 0.0004 08050 0.0004
Added value per adjusted 01167 7797 00000 07146 00001
patients(XM)

Patients receivable tum rounds{X13) 00582 3.583 00634 06730 00001
Average daly inpatient census(X20) 00407 2421 01253 06456 0.0001

Fisher's linear discriminant function

Group
Bankrupt hospitals Profitable hospitals
Constant +£.50600 -8.56890
X10 0.03635 0.03179
X3 0.47306 0.60665
Xi4 £0.11365 0.15666
X2 . 0.06040 0.04851

Z=-0.3533X10—0.1336X13—0.0430X14+0.00119X20
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Yo M= i d(77.42%)°) A EF
= 27708 Q(87.10%) 0] &A
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Table 12. Classification summary by discriminant
analysis using data corresponding to 3
years before hospital bankruptcy

Hospital group Classified(Total)

Hospital  No. of sample
Bankrupt Profitable  Correctly Incorrectly

Bankrupt 3l 47742 7(2258)

51(82.25) 13(17.74
Profitable 31 5(12.90) 27(87.10) B225) 11774
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