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ABSTRACT

Software piracy by users has been identified as the worst problem facing the
software industry today. And the pervasiveness of software piracy throughout the world is
having a profound effect on software publishing industry and the development of digital
intellectual properties and technology. Because of this software shadow diffusion, a
software firm loses potential profits. However, shadow diffusion may influence the legal
diffusion of the software. Software pirates may influence potential software users to adopt
the software, and some of these adopters may become buyers. A diffusion modeling
approach is suggested to track shadow diffusion and the legal diffusion of a software over
time. The approach enables management to estimate the pirated adoptions over time and
the percentage of legal adoptions due to the influence of pirates. The modeling approach is
applied to study the diffusion of types of software in United Kingdom. The results suggest
the diffusion that although six of every seven software users utilized pirated copies, these
pirates were responsible for generation more than 75% of new software buyers
significantly influencing the legal diffusion of the software. Although software piracy
would decrease the profit of software firms, the protection of software is not always a good
idea. Owing to network effect, sometimes the software firms should choose not to protect

their software.

Key words: software diffusion, diffusion model, software piracy
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3.1

1987 1 40164 3811 | 1989 1 76022 6745 | 1991 1 100641 16428
1987 2 41303 4119 | 1989 2 77745 8874 | 1991 2 101958 19068
1987 3 42466 4134 | 1989 3 79483 9335 | 1991 3 103241 15162
1987 4 35525 3456 | 1989 4 67270 8366 | 1991 4 92712 16010
1987 5 36513 2739 | 1989 5 68730 7654 | 1991 5 93787 17292
1987 6 37521 3130 | 1989 6 70198 9543 | 1991 6 94827 15126
1987 7 34961 3282 | 1989 7 66232 8051 | 1991 7 95080 12832
1987 8 35913 3913 | 1989 8 67601 7621 | 1991 96037 11274
1987 9 36884 3659 | 1989 9 68974 8833 | 1991 9 96953 12250
1987 10 45856 4290 | 1989 10 86915 8176 | 1991 10 113410 11494
1987 11 47076 4552 | 1989 11 88615 9276 | 1991 11 114371 16130
1987 12 48319 4849 | 1989 12 90315 13510 | 1991 12 115279 12505
1988 1 52560 4458 | 1990 1 96098 13481 | 1992 1 123043 16313
1988 2 53924 6219 | 1990 2 97866 12336 | 1992 2 123886 13836
1988 3 55310 6840 | 1990 3 99627 13711 | 1992 3 124667 19094
1988 4 46498 4806 | 1990 4 94725 12547 | 1992 4 92329 12205
1988 5 47670 4908 | 1990 5 96351 10199 | 1992 5 92808 11144
1988 6 48860 5629 | 1990 6 97964 9857 | 1992 6 93238 10273
1988 7 45769 4483 | 1990 7 76556 10228 | 1992 7 107933 12130
1988 8 46887 5166 | 1990 8 77770 9881 | 1992 8 108312 11655
1988 9 48020 5430 | 1990 9 78969 10870

1988 10 60047 4912 | 1990 10 103640 10453

1988 11 61462 5280 | 1990 11 105142 9309

1988 12 62893 6033 | 1990 12 106618 14425

41



42

3.2 PCs  Spreadsheets
() (Q) (m) R?
PCs 0.000297 0.038992 10799969 0.8866
Spreadsheets 0.000161 0.055216 1005404 0.8079
3.3
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1 0.00305 28.5725 -2.08805 -0.00144
2 0.00305 40.4556 -3.07757 -0.00102
3 0.00305 0.27037+12.845i 0.05672-0.88985i -0.00007+0.0032i
4 0.00305 0.27037-12.845i 0.05672+0.88985i -0.00007-0.0032i
3.5 Spreadsheets
(p) (a) R?
(q) (q2) (=)
spreadsheets 0.0016 0.09 0.15 0.12 0.792896




3.6
N % y X Y
1987.01 845477.4308 4185.7608 24629.991 62572.249 294767.4
1987.02 886780.4308 4418.3382 26189.041 66990.587 320956.4
1987.03 929246.4308 4652.8385 27769.569 71643.425 348726
1987.04 964771.4308 4849.6839 29176.699 76493.109 377902.7
1987.05 1001284.431 5041.5412 30554.476 81534.651 408457.2
1987.06 1038805.431 5227.5924 31896.265 86762.243 440353.4
1987.07 1073766.431 5386.9643 33090.369 92149.207 473443.8
1987.08 1109679.431 5536.9123 34220.076 97686.12 507663.9
1987.09 1146563.431 5677.3341 35283.546 103363.45 542947 .4
1987.10 1192419.431 5860.9307 36572.485 109224.38 579519.9
1987.11 1239495.431 6040.3668 37833.876 115264.75 617353.8
1987.12 1287814.431 6215.6974 39067.482 121480.45 656421.3
1988.01 1340374.431 6408.7908 40398.119 127889.24 696819.4
1988.02 1394298.431 6599.4671 41712.905 134488.71 738532.3
1988.03 1449608.431 6787.8427 43012.221 141276.55 781544.5
1988.04 1496106.431 6892.4838 43818.333 148169.03 825362.8
1988.05 1543776.431 6991.2352 44578.188 155160.27 869941
1988.06 1592636.431 7085.2563 45299.467 162245.52 915240.5
1988.07 1638405.431 7137.4667 45759.968 169382.99 961000.5
1988.08 1685292.431 7185.8327 46185.174 176568.82 1007186
1988.09 1733312.431 7231.927 46585.985 183800.75 1053772
1988 10 1793359.431 7382.8663 47619.785 191183.62 1101391
1988.11 1854821.431 7534.9916 48659.581 198718.61 1150051
1988.12 1917714.431 7688.5511 49707.088 206407.16 1199758
1989.01 1993736.431 7961.499 51490.157 214368.66 1251248
1989.02 2071481.431 8233.8708 53272.909 222602.53 1304521
1989.03 2150964.431 8505.6716 55055.194 231108.2 1359576
1989.04 2218234.431 8633.5622 55949.537 239741.76 1415526
1989.05 2286964.431 8763.7401 56855.519 248505.5 1472381
1989.06 2357162.431 8896.4961 57775.338 257402 1530157
1989.07 2423394.431 8973.2418 58343.301 266375.24 1588500
1989.08 2490995.431 9054.1811 58933.518 275429.42 1647434
1989.09 2559969.431 9139.6981 59549.07 284569.12 1706983
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3.6
1989 10 2646884.431 9416.7146 61366.671 293985.84 1768349
1989.11 2735499.431 9691.3368 63171.342 303677.17 1831521
1989.12 2825814.431 9963.6148 64963.273 313640.79 1896484
1990.01 2921912.431 10279.841 67033.858 323920.63 1963518
1990.02 3019778.431 10591.41 69077.551 334512.04 2032595
1990.03 3119405.431 10898.46 71095.09 345410.5 2103690
1990.04 3214130.431 11124.96 72606.7 356535.46 2176297
1990.05 3310481.431 11350.78 74114.62 367886.24 2250412
1990.06 3408445.431 11575.75 75617.74 379461.98 2326029
1990.07 3485001.431 11528.85 75398.67 390990.84 2401428
1990.08 3562771.431 11491.99 75235.81 402482.83 2476664
1990.09 3641740.431 11465.59 75133.24 413948.42 2551797
1990 10 3745380.431 11739.25 76940.15 425687.68 2628737
1990.11 3850522.431 12007.15 78711.52 437694.82 2707449
1990.12 3957140.431 12269.32 80447.55 449964.14 2787896
1991.01 4057781.431 12433.68 81559.95 462397.82 2869456
1991.02 4159739.431 12598.12 82672.34 474995.94 2952129
1991.03 4262980.431 12762.21 83782.17 487758.15 3035911
1991.04 4355692.431 12776.03 83928.49 500534.18 3119839
1991.05 4449479.431 12798.06 84124.24 513332.24 3203964
1991.06 4544306.431 12827.67 84365.97 526159.9 3288330
1991.07 4639386.431 12854.35 84586.48 539014.26 3372916
1991.08 4735423.431 12887.87 84848.7 551902.12 3457765
1991.09 4832376.431 12927.402 85147.824 564829.53 3542913
1991 10 4945786.431 13180.51 86824.017 578010.04 3629737
1991.11 5060157.431 13421.518 88422.846 591431.55 3718159
1991.12 5175436.431 13650.768 89946.382 605082.32 3808106
1992.01 5298479.431 13961.268 91995.212 619043.59 3900101
1992.02 5422365.431 14252.549 93920.903 633296.14 3994022
1992.03 5547032.431 14525.54 95729.312 647821.68 4089751
1992.04 5639361.431 14333.501 94531.353 662155.18 4184283
1992.05 5732169.431 14160.137 93448.417 676315.32 4277731
1992.06 5825407.431 14004.227 92473.691 690319.54 4370205
1992.07 5933340.431 14064.947 92901.904 704384.49 4463107
1992.08 6041652.431 14123.092 93312.516 718507.58 4556419




X(t) =[0.0016+ 0.12 0.09X(t-1)+0.15Y(t - 1)}
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