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ABSTRACT

Results of hedonic price regressions for personal computer operating systems and productivity suites
advertised in "PC World" magazine by retail vendors during the time period 1984 to 2000 are
reported. Among the quality attribute variables we use are new measures capturing the presence of
network effects in personal computer operating systems, such as connectivity and compatibility, and
product integration among components of productivity suites. Average annual growth rates of
quality-adjusted prices of personal computer operating systems range from -15 to -18 percent, while
those for productivity suites generally range between -13 and -16 percent. Price declines are

generally greater in the latter half of the samples.
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Index Value

Figure 3
Hedonic, Matched-model, and Average Price Level Price Indexes
Personal Computer Operating Systems
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Index Value

Figure 4
Hedonic, Matched-model, and Average Price Level Price Indexes
Productivity Suites
1984-2000
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1997
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AAGR (1987-2000)
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AAGR (1993-2000)

Appendix A

Price Index Values for Personal Computer Operating Systems, 1987-2000

Hedonics

Base Case

100.00
87.25
87.06
72.64
61.55
42.47
37.83
34.35
33.46
29.14
26.52
20.05
14.10

9.12

-16.83%
-14.96%
-18.40%

Fully Parameterized *

100.00
91.97
93.42
78.53
65.28
45.15
39.54
37.09
39.35
36.86
31.62
20.51
15.23
10.11

-17.52%
-15.05%
-19.68%

No Compatibility

100.00
87.50
87.51
72.95
61.86
42.28
37.84
34.25
33.15
28.68
29.68
24.07
16.67
10.83

-15.72%
-14.95%
-16.36%

Quarterly Average

100.00
87.74
88.28
77.21
63.85
44.25
37.72
33.65
33.25
28.08
29.76
20.29
14.35
10.04

-16.21%
-15.00%
-17.23%

* Annual index values are arithmetic averages of quarterly index values, rebased to equal 100 in 1987.

100.00
87.27
86.98
72.92
61.51
42.27
37.68
34.25
33.20
28.90
26.19
20.26
14.16

9.02

-16.90%
-15.01%
-18.48%

Fixed Effects and Matched-models

Fixed Effects

100.00
90.85
87.44
85.56
79.18
58.58
53.14
50.79
51.10
53.31
39.17
26.78
19.06
12.79

-14.63%
-10.00%
-18.41%

Geometric *

100.00
92.07
93.40
94.00
93.57
80.12
71.60
69.65
71.50
94.00
73.78
74.88
49.81
43.20

-7.02%
-5.93%
-7.99%

Fisher *

100.00
92.07
93.40
93.46
90.71
72.38
64.28
62.53
64.09
64.08
68.19
66.98
41.07
37.49

-7.43%
-1.53%
-7.34%

Price Levels

Index of Price Levels *

100.00
91.82
93.40
82.86
87.85
90.34
78.18
77.27

120.78

140.97

196.89

160.40

121.20

111.19

-1.16%
-4.35%
1.78%



Appendix B
Price Index Values for Productivity Suites, 1984-2000

Hedonic
Year Base Case Fully Parameterized * No Integration (n=1,717) No Integration (n=2,606) Quarterly Average WLS
1984 100.00 100.00 100.00 100.00 100.00 100.00
1985 90.35 88.93 90.02 86.00 84.45 90.76
1986 85.09 84.92 85.14 75.49 77.49 84.32
1987 86.48 84.11 87.71 59.04 78.31 84.50
1988 84.44 83.97 86.34 46.97 76.88 82.42
1989 86.14 85.94 87.86 48.74 80.79 83.99
1990 88.19 88.71 91.48 51.77 83.19 86.00
1991 76.32 76.38 79.45 46.10 62.92 74.32
1992 34.95 34.92 37.66 37.29 28.39 34.09
1993 37.46 37.29 41.45 36.83 27.85 36.39
1994 21.88 21.27 23.54 23.28 16.00 21.57
1995 21.24 20.70 22.82 23.32 16.51 20.83
1996 22.39 22.44 24.57 22.44 17.12 21.82
1997 18.67 18.27 20.34 18.57 14.84 18.19
1998 12.13 12.99 13.25 12.26 9.60 12.95
1999 6.59 6.95 7.17 7.32 6.05 6.44
2000 6.94 7.24 7.46 7.38 5.86 6.68
AAGR (1984-2000) -15.35% -15.97% -14.97% -15.03% -16.25% -15.56%
AAGR (1984-1992) -12.31% -13.83% -11.49% -11.60% -14.56% -12.59%
AAGR (1992-2000) -18.29% -18.12% -18.32% -18.33% -17.91% -18.43%

* Annual index values are arithmetic averages of quarterly index values, rebased to equal 100 in 1984.



Year

1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000

AAGR (1984-2000)
AAGR (1984-1992)
AAGR (1992-2000)

Fixed Effects

Appendix B (continued)
Price Index Values for Productivity Suites, 1984-2000

Matched-models

Price Levels

Fixed Effects (n=234)

100.00
88.09
81.96
82.08
80.53
85.21
89.47
92.30
94.61
86.31
73.61
83.67
87.40
76.19
45.50
21.99
10.77

-13.00%
-0.69%
-23.78%

Fixed Effects (n1=347)

100.00
100.63
86.52
62.36
63.02
65.07
69.52
69.29
69.76
69.65
51.95
52.90
42.45
40.55
26.50
12.97
6.33

-15.84%
-4.40%
-2591%

Geometric Unweighted (n=234) *

100.00
96.07
92.03
90.58
89.28
93.16
97.26

100.65

101.30
90.58
88.31
84.03
84.77
88.47
63.22
31.46

7.72

-15.36%
-0.07%
-28.69%

* Annual index values are arithmetic averages of quarterly index values, rebased to equal 100 in 1987.

Geometric Unweighted (n=347) *

100.00
96.73
85.69
71.92
71.03
69.09
71.09
71.03
70.53
71.92
65.70
60.19
59.88
61.67
44.07
21.93

5.38

-17.22%
-4.49%
-28.58%

Fisher (n=234) *

100.00
93.04
88.80
87.42
85.99
87.19
90.98
95.72
94.88
88.78
84.53
80.46
81.96
82.59
44.62
16.45

9.02

-14.17%
-1.66%
-25.41%

Fisher (n=347) *

100.00
93.50
87.42
82.39
81.37
80.25
82.60
84.66
83.63
79.47
75.93
71.48
72.40
72.63
39.24
14.47

7.93

-14.84%
-3.12%
-25.45%

Index of Price Levels *

100.00
82.82
77.91
83.38
80.45
83.88
88.06
69.43
62.17
90.69
77.39
80.86
72.39
68.00
42.15
33.76
41.07

-7.18%
-6.87%
-7.50%



