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<Abstract>

A Study on a Long-term Demand Forecasting and
Characterization of Diffusion Process for Medical Equipments
based on Diffusion Model

Hong, Jung—Sik, Kim, Tae—Gu*, Lim, Dar—Oh**
Department of Industrial & Information Systems Engineering, Seoul National
University of Technology,

Department of Industrial Engineering, Seoul National University,*
Korea Health Industry Development Institute**

In this study, we explore the long—term demand forecasting of high—price
medical equipments based on logistic and Bass diffusion model. We analyze the
specific pattern of each equipment’ s diffusion curve by interpreting the parameter
estimates of Bass diffusion model. Qur findings are as follows. First,‘ ultrasonic
imaging system, CT are in the stage of maturity and so, the future demands of
them are not too large. Second, medical image processing unit is between growth
stage and maturity stage and so, the demand is expected to increase considerably
for two or three years. Third, MRI is in the stage of take—off and Mammmography
X-ray system is in the stage of maturity but, estimates of the potential number of

adopters based on logistic model is considerably different to that based on Bass
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diffusion model. It means that additional data for these two equipments should be
collected and analyzed to obtain the reliable estimates of their demands. Fourth,
medical image processing unit have the largest q value. It means that the
word—of—mouth effect is important in the diffusion of this equipment. Fifth, for
MRI and Ultrasonic system, g/p values have the relatively large value. It means

that collective power has an important role in adopting these two equipments.
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7t g4 283 A dHolgy ARTE nlgse o AT AA2T g vIANE
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(&% 14) MR! 2 o&x|
A% dlole]  Bass(MLE) £ =¥ A= vlol8  Bass(MLE) ZA ¢
1986 75 32.7 2019 2052.482  2176.63
1987 16.0 38.4 2020 2176.745  2282.623
1988 25.7 45.1 2021 2298641  2381.193
1989 36.6 52.9 | 2022 2417.249  2471.934
1990 49.0 62.0 | 2023 2531.746  2554.692
1991 63.0 72.7 2024 2641436  2629.527
1992 61 78.8 85.2 2025 2745.755  2696.678
1993 . 80 96.7 99.7 2026 2844.278  2756.518
1994 128 116.8 116.6 2027 2936.717  2809.515
1995 174 139.4 136.3 2028 3022.914  2856.196
1996 214 164.8 159.2 2029 3102.831  2897.115
1997 236 193.3 185.6 2030 3176.531  2932.833
1998 225.3 216.1 2031 3244.163  2963.896
1999 260.9 251.1 2032 3305.948  2990.824
2000 254 '300.7 291.3 2033 3362.159  3014.102
2001 313 344.9 337.2 2034 3413.106  3034.177
2002 366 393.9 389.4 2035 3459.127  3051:454
2003 426 448.1 448.3 2036 3500.569  3066.297
2004 530 507.7 514.4 2037 3537.785  3079.028
2005 583 573.0 588.2 2038 3571.124  3089.933
2006 660 644.3 669.9 2039 3600.921  3099.265
2007 7218 759.6 2040 3627.502  3107.242
2008 - 805.6 857.2 2041 3651.17  3114.055
2009 895.6 962.2 2042 3672.211  3119.871
2010 991.8 1074.1 2043 3690.892  3124.831
2011 1094.0 1192.0 2044 3707.455  3129.061
2012 1201.6 1314.5 2045 3722.125  3132.665
2013 1314.4 1440.5 2046 3735.106  3135.736
2014 14315 1568.2 2047 3746.581  3138.35
2015 1552.2 1696.0 2048 3756.718  3140.577
2016 1675.7 1822.2 2049 3765.667  3142.472
2017 1800.895 1945.360 | 2050 - 3773.562  3144.084°
2018 1926.85  2063.891 | In(SSE) 14.9353  14.8206
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= AMgME g 4 9ok EF o8 MRI 7179 4% 4 deojgst & o F3E
Aol A B39 24 23 o] o]Fojxjo} gty 1 o] FeoE AL Foly] 3
e AAFad] def AR/ AEZA 59 #yS AAS m @& EEE F332 Y

2 B3E o dolgE #4ste] 45k who] ittt Al
nk {38 2934

8 F9FA9 3¢, Bass(MLE) BHE AR Adsigict. AL g F 2F
Atojeff ZFrdgt zpojst %ZH?SM, <E 16594 B § Si%e] A2 239 3¢ 22004

o)Ak Bass(OLS) 289 A%l 2,7500) =2 493 & g ¥k

E 173 2o 38 7Y o5A9 AA 9 dlojg pludA, 2A2E B 399
= YAE gA8kAg Bass(OLS) &L thad zolE wolx gtk zt it 283} 43
gloleld] AFEE vjushe o AT AAR T g vlEolA FA] ALY BYo] 45
8 U2 A9 Ho|x Ytk o B9 ASXE v 2ol <a¥ 6522 Yehfglth

(B 16) FUY AN MDY FHE0
2228 Bass (MLE) Bass (OLS)
M 2181.7 A 2746.6
pora 1.7350 0.0275
qgorb -0.3533 0.2101
(217 Ty IR £ HF
dx  dojy 2Ex2¥  Bass(OLS) A% Holg] 2x]~¥ Bass(OLS)
1999 437.9 267.6 2014 2139.1 2453.3
2000 623 574.6 386.5 2015 2151.6 2516.4
2001 641 736.0 521.1 2016 2160.5 2567.0
2002 925 916.8 670.9 2017 2166.7 2607.2
2003 1186 1107.9 834.5 2018 2171.2 2638.8
2004 1305 1298.0 1008.0 2019 2174.3 2663.5
2005 1388 1476.0 1190.9 2020 2176.5 2682.7
2006 1672 1633.2 1375.3 2021 2178.0 2697.6
2007 1765.3 1557.2 2022 2179.1 2709.0
2008 1871.6 1731.6 2023 2179.9 2717.8
2009 1954.2 1893.9 2024 2180.4 2724.6
2010 2016.8 2040.8 2025 2180.8 2729.8
2011 2063.2 21704 2026 2181.1 2733.7
2012 2097.1 2281.9 2027 2181.2 2736.8
2013 ‘ 2121.6 2375.7 2028 2181.4 2739.1
In(SSE) 17.1424 20,1537
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