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Constrained NLS Method for Long—term Forecasting with

Short-term Demand Data of a New Product

Jungsik Hong* + Hoonyoung Koo

m Abstract =

A long-term forecasting method for a new product in early stage of diffusion is proposed. The method includes a con—
strained non-linear least square estimation with the logistic diffusion model. The constraints would be critical market in—
formations such as market potential, peak point, and take-off. Findings on 20 cases having almost full life cycle are that
(i) combining any market information improves the forecasting accuracy, (i) market potential is the most stable information,

and (i) peak point and take-off information have negative effect in case of overestimation.

Keyword : New Product Forecasting, Diffusion, Logistic Model, Market Potential, Peak Point,
Take—off
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Aftermarket PC Monitors 0.0209 0.0767 3.6620
Analog Color TV with Stereo 0.0643 32.6308 507.3012
Analog Projection TV 0.0016 0.2174 136.1944
Blank Audio Cassette < 0.0001 0.0865 3058.2142
Camcoder 0.0113 9.2162 813.0080
Compact Audio Systems 0.1401 18.0526 128.8610
Corded Telephones 0.1708 550.5923 3222.7638
Cordless Telephones 0.4383 141.5306 322.9247
Fax Machine 0.0031 24514 802.6827
Monochrome TV 0.2183 145.8020 667.9670
PC Printers 0.0299 139.8725 4672.8392
Personal Computers 0.0203 2.8957 142.6384
Personal Wordprocessors 0.0017 3.36&4 1956.4179
Por3t CD Equipment 0.0274 135.1275 4926.6282
Por3t Headset Audio 0.4199 501.8261 1195.089%6
Por3t Tape 0.0654 101.9735 1560.2764
Rack Audio Systems 0.0009 0.7927 924.7645
Telephone Answering Devices 0.3326 163.7467 492.3473
VCR decks 0.7472 154.8607 207.2440
Videocassette Players < 0.0001 0.0336 2212.0725
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Aftermarket PC Monitors 31 119 20.2 471 1-015| 32 | 27 30.7 482 1-0.14
Analog Color TV with Stereo 24 20.2 22.8 368 [-024| 15 | 13 11.3 391 | -0.38
Analog Projection TV 23 1.2 1.3 3W[-029| 14 | 11 0.6 290 [-0.31
Blank Audio Cassette 26 0.7 0.7 261 |-028| 9 7 0.3 273 1-059
camcoder 26 10.2 12.7 348 |-018| 19 | 15 52 3.33 | -0.31
Compact Audio Systems 31 14.4 169 37 1-019] 20 | 16 9.1 2716 [-018
Corded Telephones 29 575 61.2 2% | 021 15 11 23.0 2.76 | -0.40
Cordless Telephones 31 574 6.8 4% |-023] 22 19 424 451 |-0.24
Fax Machine 24 45 45 341 |-029| 12 9 2.2 351 | -046
Monochrome TV 62 244 24.8 283 [-012| 23 | 17 91 381 | -0.37
PC Printers 31 30.8 43.1 527102 26 | 23 178 856 | -0.16
Personal Computers 31 3b1 73 483 |-015| 32 27 .2 466 | -0.16
Personal Wordprocessors 29 47 47 302 | -031] 10 8 24 331 | -0
Por3t CD Equipment 24 33 339 47 -0 13 | 12 172 483 | -0.48
Por3t Headset Audio 26 61.8 676 258 1-019| 14 | 10 215 246 | -0.41
Por3t Tape 28 25.2 254 318 [-031| 10 8 125 349 | -0.56
Rack Audio Systems 25 2 2 349 |-036] 10 8 1.0 557 | -0.93
Telephone Answering Devices 29 46.4 5.3 3 |-017] 20 16 4.8 363 | -0.29
VCR decks 35 28 306 504 [-023| 22 | 19 115 6.74 | -0.46
Videocassette Players 20 05 05 325 |-039] 8 7 0.3 372 | -067
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<E 3> o] el o]F HFEItEo]

sp aiske wel 4 urk ol 3w
AAgEA dotur] s Bt LA Ao (Mean
T

1o
2
A
N
ook
o5

; = i ° Absolute Deviation, MAD = 3 |x, - X|/(7—t"))
Folup Au|ze) FAF8, Hr) B715:87), o
718 747t FEe g9dEla, Yz BES 224 = Zb7t et (KE 4> ZAR). mS 1Asa
g FAuEe Eoel pai e Adasr  2A2E 23 A8d9e W, B 6197%, ¢
<E 4> 37} Y22 S o= HET N
4 deolg e =97] o]F MAD Ha
AlE 2428 | muA 07 57 Ziig % siﬂgf t7nL ig
Aftermarket PC Monitors 0.1620 0.1059 0.1186 0.1089 34.59% 26.79% 32.75%
Analog Color TV with Stereo 0.8055 0.2686 0.2806 0.3466 66.66% 65.16% 56.96%
Analog Projection TV 0.0513 0.0286 0.0305 0.0307 44.24% 40.48% 40.20%
Blank Audio Cassette 0.0204 0.0085 0.0088 0.0089 58.24% 56.93% 56.39%
camcoder 0.4562 0.0776 0.0832 0.0766 82.99% 81.77% 83.20%
Compact Audio Systems 0.3813 0.2112 0.2218 0.2158 44.62% 41.84% 43.41%
Corded Telephones 1.8781 0.4319 0.5247 0.3958 77.01% 72.06% 78.92%
Cordless Telephones 1.4059 0.5369 0.5694 0.5420 61.81% 59.50% 61.45%
Fax Machine 0.1562 0.0533 0.0767 0.0525 65.87% 50.88% 66.38%
Monochrome TV 0.3326 0.1890 0.2564 0.2038 43.19% 22.92% 38.73%
PC Printers 2.9310 0.1274 0.1229 0.1363 95.66% 9%5.81% 95.35%
Personal Computers 0.5859 0.1317 0.0944 0.1467 T152% 83.88% 74.96%
Personal Wordprocessors 0.1099 0.0479 0.0649 0.0530 56.43% 50.07% 51.73%
Por3 CD Equipment 1.3042 0.1285 0.2599 0.3253 90.15% 80.07% 75.06%
Por3 Headset Audio 2.1026 0.6804 1.0194 0.6261 67.64% 51.52% 70.22%
Pori Tape 0.6345 0.27% 0.2915 0.2761 55.94% 54.06% 56.48%
Rack Audio Systems 0.0665 0.0408 0.0635 0.0497 38.58% 4.38% 25.22%
Telephone Answering Devices 1.6566 0.4938 0.5101 0.4814 70.19% 69.21% 70.94%
VCR decks 1.0086 04338 0.4823 0.4692 56.99% 52.18% 53.48%
Videocassette Players 0.0190 0.0093 0.0083 0.0105 51.16% 56.33% 44.74%
Btk 0.8034 0.2142 0.2539 0.2278 61.97% 55.79% 58.83%
g 05211 0.1301 0.1724 0.1753 60.03% 55.20% 56.72%
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WE mob el AR glolEle} m, ¢, S L @ ok divhet stk AgEgol
A7t 2R FAS ASARAA 2o A AR AT, A G571, Kot
o A golgmon Z2Ae oEA(HAEr @) 5L A dZarlels ol He
o dEEel $aEl vede A #0d & OB ALE AT A FL m, ¢, ER %
e 2 okzre] 0A4E o AT BFe| HgAA 1
<E 6> &AF0f chst it 24 ZHiH%= MAD ZA8)
A= =07 o]% MAD wla

B ZA 2 milA mx90% mx80% mx50% mx110% mx120% mx150%

Aftermarket PC Monitors 0.162 0.1039 0.0837 0.0821 0.3599 0.1345 0.1589 0.2219

34.60% 48.30% 49.30% -122.13% 16.90% 1.90% -36.96%

Analog Color TV with Stereo 0.8055 0.2686 0.2758 0.3521 0.7919 0.3166 0.379 0.7602

66.70% 65.80% 56.30% 1.68% 60.70% 52.80% 5.63%

Analog Projection TV 0.0513 0.0286 0.0299 0.0318 0.0464 0.0291 0.0302 0.0378

44.20% 41.70% 37.90% 9.63% 43.20% 41.10% 26.41%

Blank Audio Cassette 0.0204 0.0085 0.009 0.0104 0.0134 0.0089 0.0097 0.0181

58.20% 55.70% 49.00% 9.57% 56.50% 52.30% 11.45%

camcoder 0.4562 0.0776 0.0835 0.1326 0.3739 0.0391 0.12 0.2530

83.00% 81.70% 70.90% 18.03% 80.50% 73.70% 44.53%

Compact Audio Systems 0.3813 0.2112 0.2149 0.2329 0.4110 0.2247 0.248 0.3332

44.60% 43.70% 38.90% -7.719% 41.10% 35.00% 12.62%

Corded Telephones 1.8781 0.4319 0.5604 0.7248 1.5151 0.4131 0.638 1.4839

77.00% 70.20% 61.40% 19.33% 78.00% 66.00% 20.99%

Cordless Telephones 1.4059 0.5369 0.6083 0.7822 2.0212 0.5383 0.7016 1.4603

61.80% 56.70% 44.40% -43.77% 61.70% 50.10% -3.871%

Fax Machine 0.1562 0.0533 0.0551 0.0709 0.1498 0.0606 0.0755 0.1402

65.90% 64.70% 54.60% 4.09% 61.20% 51.60% 10.24%

Monochrome TV 0.3326 0.189 0.1896 0.1894 0.2769 0.1983 0.2112 0.2796

43.20% 43.00% 43.10% 16.74% 40.40% 36.50% 15.93%

PC Printers 2931 0.1274 0.1757 0.3383 1.2077 0.225 0.3537 0.7064

95.70% 94.00% 86.70% 58.79% 92.30% 87.90% 75.90%

Personal Computers 0.5859 0.1317 0.2799 0.4612 1.3526 0.0297 0.0956 0.3286

77150% 52.20% 21.30% -130.86% 94.90% 83.70% 43.92%

Personal Wordprocessors 0.1099 0.0479 0.0515 0.0603 0.1112 0.049 0.0555 0.1095

56.40% 53.10% 45.10% -1.18% 55.40% 49.50% 0.36%

Por3t CD Equipment 1.3042 0.1285 0.3013 0.5405 1.3189 0.2331 0.4836 1.2130

90.20% 76.90% 58.60% -1.13% 82.10% 62.90% 7.00%

Por3t Headset Audio 2.1026 0.6804 0.769 09122 1.7723 0.634 0.8244 1.8075

67.60% 63.40% 56.60% 15.71% 69.80% 60.80% 14.04%

Por3t Tape 0.6345 0.279 0.3008 0.3533 0.6221 0.2768 0.3163 0.6241

55.90% 52.60% 44.30% 1.95% 56.40% 50.10% 1.64%

Rack Audio Systems 0.0665 0.0408 0.0404 0.0427 0.0623 0.0424 0.0465 0.0640

3860% 39.10% 35.80% 6.33% 36.20% 30.00% 373%

Telephone Answering Devices 1.6566 0.4938 0.5551 0.6589 1.4463 0.5035 0.7061 1.3985

70.20% 66.50% 60.20% 12.69% 69.60% 57.40% 15.58%

VCR decks 1.0086 0.4338 0.4384 0.4797 0.8206 0.4623 0.5158 0.8773

57.00% 56.50% 52.40% 18.64% 54.20% 48.90% 13.02%

/ideocassette Players 0.019 0.0093 0.0109 0.0129 0.0208 0.0086 0.009% 0.0206

51.20% 42.90% 32.10% -9.23% 54.70% 50.00% -8.42%

Btk 0.8034 0.2142 0.2517 0.326 0.7350 0.2239 0.299 0.6069

62.00% 58.40% 49.90% -6.14% 60.30% 52.10% 13.69%

Ry 0.5211 0.1301 0.2023 0.2925 0.5166 0.2115 0.229% 0.3309

60.00% 56.10% 49.20% 5.21% 58.60% 50.90% 12.04%
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Elith. Personal Computers®] 74-%- 110%9] m 7}
2 4839 WS Qo 242 BYe) AgH  Ad VR BY A%E ehhglch NEERA
< 7> zof 7|70 CHEt BlZE EAEnH%= MAD ZA8)
A= 5P] o] F MAD Wl

i ] t° 1A t'-1 t'-2 t+1 t'+2

Aftermarket PC Monitors 0.162 0.1186 0.0896 0.0793 0.1459 0.1715
26.80% 44.70% 51.10% 9.90% -5.90%

Analog Color TV with Stereo 0.8055 0.2806 0.2758 0.3859 0.4058 0.6833
65.20% 65.80% 52.10% 49.60% 15.20%

Analog Projection TV 0.0513 0.0305 0.0331 0.0366 0.0287 0.0303
40.50% 35.50% 28.60% 44.00% 41.00%

Blank Audio Cassette 0.0204 0.0088 0.0088 0.0115 0.0136 0.0256
56.90% 56.90% 43.60% 33.10% -25.60%

camcoder 0.4562 0.0832 0.0746 0.1006 0.1279 0.2028
81.80% 83.60% 77.90% 72.00% 55.50%

Compact Audio Systems 0.3813 0.2218 0.2418 0.2694 0.2134 0.2151
41.80% 36.60% 29.40% 44.00% 4360%

Corded Telephones 1.8781 0.5247 0.4011 0.5755 1.0109 1.5686
72.10% 78.60% 69.40% 46.20% 16.50%

Cordless Telephones 1.4059 0.5694 0.6693 1.0169 0.5405 0.8245
59.50% 52.40% 271.710% 61.60% 41.40%

Fax Machine 0.1562 0.0767 0.052 0.0717 0.1418 0.2439
50.90% 66.70% 54.10% 9.20% -56.20%

Monochrome TV 0.3326 0.2564 0.2209 0.2005 0.3237 0.4251
22.90% 33.60% 39.70% 2.70% -27.80%

PC Printers 2.931 0.1229 0.3012 0.5247 0.2029 0.3816
95.80% 89.70% 82.10% 93.10% 87.00%

Personal Computers 0.5859 0.0944 0.2227 0.3605 0.0274 0.1358
83.90% 62.00% 38.50% 95.30% 76.80%

Personal Wordprocessors 0.1099 0.0549 0.0473 0.0621 0.1094 0.1936
50.10% 57.00% 43.50% 0.50% -76.20%

Por3t CD Equipment 1.3042 0.2599 0.6815 1.0451 0.3028 0.9582
80.10% 47.70% 19.90% 76.80% 26.50%

Por3t Headset Audio 2.1026 1.0194 0.6161 0.6826 1.6221 2.2845
51.50% 70.70% 67.50% 22.90% -870%

Por3t Tape 0.6345 0.2915 0.289 0.3834 0.5728 1.0696
54.10% 54.40% 39.60% 9.70% -63.60%

Rack Audio Systems 0.0665 0.0635 0.0423 0.0405 0.1245 0.2182
4.40% 36.40% 39.00% -87.30% -228.40%

Telephone Answering Devices 1.6566 0.5101 0.4843 0.5626 0.8473 1.2326
69.20% 70.80% 66.00% 48.90% 25.60%

VCR decks 1.0086 0.4823 0.4266 0.4477 0.6574 0.9809

52.20% 57.70% 55.60% 34.80% 2.70%

Videocassette Players 0.019 0.0083 0.0125 0.0172 0.0171 0.036
56.30% 34.50% 9.20% 9.90% -89.60%

it gk 0.8034 0.2539 0.259% 0.3437 0.3718 0.5941

55.80% 56.80% 46.70% 33.80% -7.80%

Sk 05211 0.1724 0.2323 0.315 0.2082 0.3128

55.20% 57.00% 43.60% 39.40% 9.00%
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2% Agade W 93, o mel MAD #a& 4 ddvhs A% dnath 2o, Asred d@
Bt -89%, THHhS 7.7% =2 UElsith ALS-A EE AdolA o 30% 59 MAD #4&= &
A A PArasls wele) A% F F uwd BE 45E LeRIAR, A 9758
Aake Aol Wold 5 AL & 5 Y Aok mebrle] Aol murth o WA g
a0l dF BE AYIIAE MAD P27t @ Ao it Be, BATE Mg 04
et oM o] 31 Ao g2 A2 A8 bo £ FosidiaL, Aol @rlear|er 2obr)o 44
Bl ofzrol A7k A Gk 2AxE = AUAZ 0AE Fold, 2Y Py Aol
<#E 8 7|0 ot PIZE EMETH%= MAD Z48)
= %oF7] o]F MAD H|at
A B A t7-1 t7-2 t7+1 t7+2

Aftermarket PC Monitors 0.162 0.1039 0.0848 0.0766 0.1395 0.1678

32.80% 47.60% 52.70% 13.90% -3.60%

Analog Color TV with Stereo 0.8055 0.3466 0.2679 0.3384 0.6182 0.9567

57.00% 66.70% 58.00% 23.20% -18.80%

Analog Projection TV 0.0513 0.0307 0.0337 0.0385 0.0286 0.0304

40.20% 34.30% 24.90% 44.20% 40.80%

Blank Audio Cassette 0.0204 0.0089 0.0092 0.0127 0.0149 0.0284

56.40% 55.00% 37.710% 27.00% -39.40%

camcoder 0.4562 0.0766 0.0822 0.1398 0.1109 0.1855

83.20% 82.00% 69.30% 75.710% 59.30%

Compact Audio Systems 0.3813 0.2158 0.232 0.2621 0.2116 0.2262

43.40% 39.20% 31.30% 44.50% 40.70%

Corded Telephones 1.8781 0.3958 0.5937 0.8209 0.6069 1.1664

78.90% 68.40% 56.30% 67.70% 37.90%

Cordless Telephones 1.4059 0.542 0.6446 0.9941 0.6035 1.0368

61.40% 54.20% 29.30% 57.10% 26.30%

Fax Machine 0.1562 0.0525 0.0769 0.1195 0.082 0.1589

66.40% 50.80% 23.50% 47.50% -1.80%

Monochrome TV 0.3326 0.2038 0.1889 0.1878 0.2273 0.2713

38.70% 43.20% 43.60% 31.70% 18.40%

PC Printers 2931 0.1363 0.2181 0.4693 0.2972 0.5129

95.40% 92.60% 84.00% 89.90% 82.50%

Personal Computers 0.5859 0.1467 0.2948 0.4568 0.0312 0.1124

75.00% 49.70% 22.00% 94.70% 80.80%

Personal Wordprocessors 0.1099 0.053 0.0503 0.0707 0.1113 0.2042

51.70% 54.20% 35.70% -1.30% -85.80%

Por3z CD Equipment 1.3042 0.3253 0.3014 (0.7832 1.0684 1.941

75.10% 76.90% 39.90% 18.80% -48.80%

Por3t Headset Audio 2.1026 0.6261 0.6998 0.8848 1.1461 1.8274

70.20% 66.70% 57.90% 4550% 13.10%

Por3t Tape 0.6345 0.2761 0.3246 0.4444 0.5442 1.0773

56.50% 48.80% 30.00% 14.20% -69.80%

Rack Audio Systems 0.0665 0.0497 0.0403 0.0505 0.0898 0.1753

25.20% 39.40% 23.90% -35.10% -163.90%

Telephone Answering Devices 1.6566 0.4814 0.538 06583 0.7056 1.1207

70.90% 67.50% 60.30% 57.40% 32.30%

VCR decks 1.0086 0.4692 0.4233 0.4801 0.6418 0.9861

53.50% 53.00% 52.40% 36.40% 2.20%

Videocassette Players 0.019 0.0105 0.0106 0.0165 0.0234 0.0533

44.70% 44.20% 13.10% -49.50% -180.80%

Hit gk 0.8034 0.2278 0.2558 0.3653 0.3649 0612

58.80% 57.00% 42.30% 35.20% -8.90%

s 05211 0.1753 0.2251 0.3003 0.219%5 0.2488

56.80% 54.20% 38.80% 40.30% 7.710%
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