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Trend and Forecast of the Medical Care Utilization Rate, the Medical Expense per Case and
the Treatment Days per Case in Medical Insurance Program for Employees by ARIMA Model
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The objective of this study was to provide basic reference data for stabilization scheme of medical
insurance benefits through forecasting of the medical care utilization rate, the medical expence per
case, and the treatment days per case in medical insurance program for government employees &
private school teachers and for industrial workers,

For the achievement of above objective, this study was carried out by Box-Jenkins time series
analysis (ARIMA Model), using monthly statistical data from Jan. 1979 to Dec. 1989, of medical
insurance program for government employees & private school teachers and for industrial workers,

The results are as follows ;

ARIMA model of the medical care utilization rate in medical insurance program for government
employees & private school teachers was ARIMA (1, 1, 1) and it for outpatient in medical insurance
program for industrial workers was ARIMA (1, 1, 1), while it for inpatient in medical insurance
program for industrial workers was ARIMA (1, 0, 1). ARIMA model of the medical expense per
case in medical insurance program for government employees & private school teachers and for outpatient
in medical insurance program for industrial workers were ARIMA (1, 1, 0), while it for inpatient
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in medical insurance program for industrial workers was ARIMA (1, 0, 1). ARIMA model of the
treatment days per case of both medical insurance program for government employees & private
school teachers and industrial workers were ARIMA (1, 1, 1).

Forecasting value of the medical care utilzation rate for inpatient in medical insurance program
for government employees & private school teachers was 0.0061 at dec. 1989, 0.0066 at dec. 1994
and it for outpatient was 0280 at dec. 1989, 0.204 at dec. 1994, while it for inpatient in medical
insurance program for industrial workers was 0.0052 at dec. 1989, 0.0056 at dec. 1994 and it for
outpatient was 0.203 at dec. 1989, 0.215 at 1994. Forecasting value of the medical expense per case
for inpatient in medical insurance program for gevernment employees & private school teachers was
332,751 at dec. 1989, 354,511 at dec. 1994 and it for outpatient was 11,925 at dec. 1989, 12,904 at
dec. 1994, while it for inpatient in medical insurance program for industrial workers was 281,835
at dec. 1989, 293,973 at dec. 1994 and it for outpatient was 11,599 at dec. 1989, 11,585 at 1994.
Forecasting value of the treatment days per case for inpatient in medical insurance program for
government employees & private school teachers was 13.79 at dec. 1989, 13.85 at dec. 1994 and
it for outpatient was 5.03 at dec. 1989, 5.00 at dec. 1994, while it for inpatient in medical insurance
program for industrial workers was 12.23 at dec. 1989, 12.85 at dec. 1994 and it for outpatient was

4.61 at dec. 1989, 4.60 at 1994.

Key word: ARIMA Model, forecasting, utilization rate, medical expense
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Figure 1. Monthly Inpatient Utilization Rate in Medical Insurance Program for Government Employees
& Private School Teachers from Jan. 1979 to Dec. 1989
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Figure 2. Monthly Outpatient Utilization Rate in Medical Insurance Program for Government Employees
& Private School Teachers from Jan. 1979 to Dec. 1989
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Table 1. Estimation of Box-Jenkins Model for Utilization Rate

Durbin-Waston .
. Q-Statistic Label Coefficient SE. T-Statistic
Statistic

Inpa- 17 52.388" AR 1.0030 0.0007 1432.86

tient MA -0.9608 0.0248 -38.74
GT»

Outpa- 24 64.641% AR 0.2544 0.0811 314

tient MA ~1.0759 0.0520 —20.69

Inpa- 20 39.981* AR —0.5652 0.1117 — 5.06

tient MA -0.9885 0.0241 —41.02
w2

Outpa- 20 52.050% AR - —0.295%6 0.1379 - 214

tient MA —0.5604 0.1260 — 445

*p <005

»G.T. : Medical Insurance Program for Government Employees & Private School Teachers

? IW. : Medical Insurance Program for Industrial Workers

TRYEEY FHEATY JEFTE 2 g3
& 23L& ARIMA (], 1, 1)2 #9sQeH, Qs
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APJEny Jd+3 g
(1405652B) Y, = (140.9885B) a;
AZdund Ay 4AE:
(140.2956B) (1—-B) Yy = (140.5604B) a,
e, Y, = tAHol A9 oA
B = 9 #9A27} (backward shift operator :
Yo/ Ye)
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Table 2. Forecasts for the Utilization Rate

(case / person)

Medical Insurance Program .
Medical Insurance Program
for Government Employees .
for Industrial Workers
& Private School Teachers ’
Inpatient Qutpatient Inpatient Qutpatient
1990: 1~ 3 0.0158 0733 00157 0.690
4~ 6 0.0176 1.106 0.0152 0.766
7~ 9 0.0174 0.881 0.0156 0.790
10 ~ 12 0.0168 0.810 0.0166 0.770
1~12 0.0676 3530 0.0631 3.016
1991: 1~ 3 0.0159 0.742 0.0157 0.698
4~ 6 0.0177 1115 0.0153 0.774
7~ 9 0.0176 0.890 0.0156 0.797
10 ~ 12 0.0169 0.818 0.0166 0.779
1~12 0.0681 3.565 0.0632 3.048
1992: 1~ 3 0.0161 0.750 0.0157 0.708
4~ 6 0.0179 1.124 0.0153 0.784
7~ 9 0.0177 0.899 0.0156 0.808
10 ~ 12 0.0171 0.827 0.0166 0.789
1~12 0.0688 3.600 0.0632 3.089
1993: 1~ 3 0.0162 0.759 0.0157 0.718
4~ 6 0.0180 1132 0.0153 0.794
7~ 9 0.0178 0.907 0.0156 0.817
10 ~ 12 0.0172 0.836 0.0167 0.798
1~12 0.0692 3634 0.0633 3127
1994: 1~ 3 0.0164 0.767 0.0157 0.725
4~ 6 0.0183 1141 0.0153 0.800
7~ 9 0.0181 0.916 0.0157 0.824
10 ~ 12 0.0175 0.844 0.0167 0.805
1~12 0.0703 3.668 0.0634 3154

e FAE RYon, JuAe 19799 193 13,3214
IR, AAX & 1980 292 824890 Ak
Agdaey H4ddaed 9d 94 Jedgds
¥l 19 79 2o, 944 sgdgisde 19 8%
Zoh, g933 a6 AALE AAHer Fedte
FAE nYor, FAnxe 19829 192 392,299l
I, A 19819 292 136,749 01Uk AAHAFA
E¥lE 198197 E stk 198632 sietate

e FAE Hgon, e 19859 192 130339
|, HA A& 1981 3¥= 9,836 013U}

Fuogry 2 AFgrnye AR« g3
AAGEN A ¥ 3% 2

FuoeRde YA EY 2¥3 YAZAE
v 2ge =% ARIMA (1, 1, 0)& #g=en, 33
Ry YAy Ey] 23S ARIMA (1, 0, 1)E,
AP Aa 28L& ARIMA (1, 1, 0)= FA9sigc),
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Figure 5. Monthly Inpatient Medical Expense Per Case in Medical Insurance Program for Government
Employees & Private School Teachers from Jan. 1979 to Dec. 1989
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Figure 6. Monthly Outpatient Medical Expense Per Case in Medical Insurance Program for Government
Employees & Private School Teachers from Jan. 1979 to Dec. 1989
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Figure 7. Monthly Inpatient Medical Expense Per Case in Medical Insurance Program for Industrial Workers
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Figure 8. Monthly Qutpatient Medical Expense Per Case in Medical Insurance Program for Industrial
Workers from Jan. 1981 to Dec. 1989
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Table 3. Estimation of Box- Jenkins Model for Medical Expense Per Case

Durbin-Waston o
o Q-Statistic Label Coefficient SE. T-Statistic
Statistic

Inpa- 20 43.226* AR 0.8969 0.0543 16.52
tient

G.T»
Outpa- 20 41.957* AR 0.8974 0.0463 19.38
tient )
Inpa- 2.2 32.742* AR 1.0029 0.0044 22793
tient MA —0.6956 0.0705 —-987

w2 '
Outpa- 20 43538" AR 0.7553 0.0824 9.17
tient

*p <005

Y G.T. : Medical Insurance Program for Government Employees & Private School Teachers

2 [W. : Medical Insurance Program for Industrial Workers
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9] A 8Ae] th§ Portmanteau AR A7 25 F g3
od, R$EE 2% f9&A ek

o wyg Moz FASA L g}

FudEny YYUZAELSF:

(1-09321B) (1-B) Y. = (1+0.4980B) a;
Fuary dHdgNaEdsr:

(1-09215B) (1-B) Y; = (140.2941B) a;
ARleny YLAGAEYF:

(1-0.9700B) (1-B) Y, = (140.7539B) a
AFERY JPHFIad s

(1-0.9001B) (1-B) Y; = (1+0.7221B) a,
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Table 4. Forecasts for the Medical Expense Per Case

(won)

Medical Insurance Program .
Medical Insurance Program
for Government Employees .
& Private School Teachers for Industrial Workers
Inpatient Qutpatient Inpatient Outpatient
1990 : 3 347,445 13,456 254,196 10,812
6 345912 12,759 271,243 10,996
9 332,318 13,188 261,582 11,808
12 345,938 12,638 282,524 11,585
1991 : 3 364,174 13971 257,058 10,806
357,983 13,131 274,105 10,993
341,027 13,457 264,444 11,806
12 352,221 12,833 285,386 11,585
1992 : 3 368,708 14,112 259,920 10,806
‘ 6 361,254 13233 276,967 10,993
9 343,387 13,530 267,306 11,806
12 353,924 12,886 288,248 11,585
1993 : 3 369,936 14,150 262,782 10,806
362,140 13,260 279,829 10,993
344,027 13,551 270,168 11,806
12 354,386 12,900 291,110 11,585
1994 : 3 370,269 14,160 265,645 10,306
362,380 13,268 282,692 10,993
344,200 13,556 273,031 11,806
12 354,511 12,904 293,973 11,585
AZRAELFY dE&A= ® 69 2o 1298 7Fe
2 3o Fuorny YU A4, 19899 A=A 13, N3z &

799 A 19904 1382° 2 F7 s tdr}, 1993, 1994
de 138592 MY Ao® daxgon, e A
2, 19899 A== 5.03U90A 19902 505U ozt
7193 199439 50042 97t graEUA e
Roz d&Hth

ag8n AZCsRd Y99 Ae, 19898 dE2xe
1223914 199092 123092 ZF7hE ¥, 199434
128592 F7Hd ALz A&530ow, 99 3¢, 1989
W A2AE 4619004 1990 o] F 1994d7A A
46092 ¢t4dE Row dZHUG.

Box-Jenkins AlAGEA0] nARolo] F83A AL
2 4 drts Buoly Hnd FAS AAYARE
£ 4 3t JERUARRE olgdd +3g, VYA
20, ARAeY4e) 208 £4% A7 ARIMARS
oz ¥YHYY. o5 wye AR Ao} 24 7
% 4% 25 Rl veht 2oz dangAAds
AREE olgdte] AmH] Folg FAstn dSshev
$83A 088 4 e Aoz nAY. YRNYEA
® ohyz wASANAS st uAs|aPol of
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Figure 9. Monthly Inpatient Treatment Days Per Case in Medical Insurance Program for Government
Employees & Private School Teachers from Jan. 1979 to Dec. 1989
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Figure 10. Monthly Outpatient Treatment Days Per Case in Medical Insurance Program for Government
Employees & Private School Teachers from Jan. 1979 to Dec. 1989
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Figure 11. Monthly Inpatient Treatment Days Per Case in Medical Insurance Program for Industrial
Workers from Jan. 1981 to Dec. 1939
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Figure 12. Monthly Outpatient Treatment Days Per Case in Medical Insurance Program for Industrial
Workers from Jan. 1981 to Dec, 1989
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Table 5. Estimation of Box-Jenkins Model for Treatment Days Per Case

Durbin-Waston o . .
o Q-Statistic Label Coefficient SE. T-Statistic
Statistic
Inpa- 20 43410 AR 09321 0.0390 2390
tient MA —0.4980 0.0972 -512
G.’I“l)
Outpa- 20 42.566* AR 0.9215 0.0397 2321
tient MA —0.2041 0.1015 —2.89
Inpa- 19 29.761* AR 0.9700 0.0200 4850
tient MA —0.7539 0.0806 -9.35
Iw?»
QOutpa- 19 30.928¢ AR 0.9001 0.0254 3544
tient MA -0.7221 0.0895 —-8.07
*p <005
P G.T. : Medical Insurance Program for Government Employees & Private School Teachers
2 W. : Medical Insurance Program for Industrial Workers
Table 6. Forecasts for the Treatment Days Per Case (day)
Medical In: P
edical Insurance Frogram Medical Insurance Program

for Government Employees
& Private School Teachers

for Industrial Workers

Inpatient QOutpatient Inpatient Outpatient

1990 : 3 13.28 499 12,01 438
6 14.08 5.02 12.28 444

9 12.84 513 12.66 443

12 1382 505 12.30 4.60

1991 : 1331 499 12.30 438
14.10 5.02 1254 444

12.86 513 12.90 443

12 1384 5.05 1252 4.60

1992 : 3 13.32 499 1249 438
6 14.11 5.03 12.72 444

9 12.87 513 13.07 443

12 1384 5.05 12.67 4.60

1993 : 3 1379 5.00 12.63 4.38
6 14.12 5.06 12.85 444

9 1345 513 1318 443

12 13.85 499 12.77 460

1994 : 3 1412 5.02 12.72 4.39
6 1399 496 1294 444

9 1346 5.14 13.26 443

12 13.85 5.00 12.85 4.60
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FTuoanye 9go|4Trt AZARRYNTY 2
AL FRgRY HEAS] YAdHo] AFaRY
URPRY g3, AEFEE JUFoR ¥7) gE2
7oz woln, ] A9 g A 3% AH
& ngste wUHAY vgeideg s Ao
3 AYARg 9P #3&9 FVE EAFLE A
7l= gk (Q8Hy, 1987).

199439 9 £FEL ¥R B¢ 99
0.0703%, 9j2 3668728 daxn, AFgsrye 3
< Z}zh 0063471 2 3154702 A& E Y&, ol 1990
G5y 1993714 49 7357heel 49, 98 =% 1%
Wz A=l HuA 4Ad Aoz AZEL. ole
duErgAEst EQHet 1003049 717te] Axr] o
Fol 2%t mEESa9 AAFarl A FEFS
8 Su7] Wiolz & 4 Uk

AFARYE FAHHE F5AU52 Yol AR
24 ol9] F7tadde AEFIt 2 At A, A7
2%, gy Fe 371, gried ddelgn & F
Aok (A4, 1988). Jd8HF FIRIAEE 123l
1985 71& BW/tE oz 4% AR gde g9
BERY 9d¢, 994335y, AFYswy JUag
Bl BEF F7kete $4E veided, ARdsn
3 ddGAEYE 19860 ozt sigtetd A Wl
Ae FFRA Jebgd ddRgH g diFeld A
2 AAgARY 7} AAZGARH o vsto] F5&
o] 3ttt

AFREHEe A3 ASFH g5Frte] A o
Z7hste Ao 2 F glov (34, 1989), driAE
AEF7F AFER STAT Bistdes Asd7 o
Eo A8 3718 AL 89 Zxrt ZUEA
7] golzt & 4 Ut YY4AZHaY FI1go) 9
9 Z271gg ¥R FA=3 gle Ae 1 A ¢

g
e L
4 o2 A

A& aste 39 F9¥ F77 shue QRle} Hu
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4 71@o7] dEo goz duNPFrt Qg A
o wet JdFE AA B Aoz AR, F A4
Ae] F7RA4E0] MR T Fdde A (AEF
1991)& #AAHA F7A4E AFAXY QR
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Zulg Aotk
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Medical Insurance Program

Medical Insurance Program
for Government Employees
for Industrial Workers
& Private School Teachers )
Inpatient QOutpatient Inpatient Outpatient
Utilization ARIMA (1,1, 1) ARIMA (1,1, 1) ARIMA (1,0,1) ARIMA (1,1,1)
Rate

Treatment Amount ARIMA (1,1,0) ARIMA (1,1, 0) ARIMA (1,0, 1) ARIMA (1,1, 0)

Per Case

Treatment Days
Per Case

ARIMA (1,1, 1)

ARIMA (1,1, 1)

ARIMA (1,1, 1) ARIMA (1,1, 1)
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