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Generation of mimic data sets from confidential software project data sets
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This study proposes a method for artificially generating a mimic software
project data set, whose characteristics (related to data distribution and data dependencies) are
very similar to a given confidential data set. In this method, companies need to provide only
several statistical values of their confidential data. Our experimental evaluation confirmed that
the generated mimic data sets can be applied to various data prediction/analysis methods, and, in
case that the original data contain enough data points, we could expect obtaining similar
prediction/analysis results as the original data set.
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Algorithm 1: Computation of correlation matrix
based on Spearman’s rank correlation coefficient.

Input: Values of project variables V,-. Vie [1,T]
Output: Correlation matrix x

1 fori< 1 : Tdo

2 Set F to size of 7,—

3 Set ?,— to ranked array of ?‘,—
4 fori <1 : Fdo
\\ forj« 1 : Fdo
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Algorithm 2: Mimicking pairwise relations.

Input: Values of mimic variables V: Vie [1,T]
Correlation matrix of source data x // See Alg. 1
Output: Reordered values of mimic variables ?:. Vie [1,T]
1 Set 8’ 1o size of any array Vl
2 Setgp = o0 // Previous value of
3 do
/* Reorder by swapping arbitrary values */
4 Get a pair of arbitrary indices 1 < p,qg < S’ ,i # j
! r
3 71(?) ARS ?i(Q) // Swap
6 Get x relating reordered mimic data // See Mg. 1
/* Similarity of correlation matrices ¢ is
expressed in terms of sum of squared
differences. */

7 Sete = 213 1 ( (i,5) — ’(isj))z

8§ if € < ¢ then // There is improvement
9

10 | en=¢

1 else // There is no improvement
2

13 | V:(p) o 72((1} // Swap back

14 while £ converging
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Dataset Number of  Number of  Number of

categorical  continuous projects

variables variables

Albrecht 0 7 24
China 1 11 499
Coc8ldem 14 4 63
Desharnais 4 5 77
Kemerer 2 5 15
Maxwell 22 4 62
Miyazaki94 0 8 48
Nasa93 24 2 93
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Dataset Am(AE) Am(MRE) Am(MER) Am(BRE)
Albrecht 0.63 0.02 0.30 0.01
China 0.02 0.01 0.03 0.01
Coc81-dem 0.10 0.05 0.17 0.08
Desharnais 0.02 0.05 0.02 0.02
Kemerer 0.33 0.53 0.44 0.18
Maxwell 0.04 0.03 0.08 0.02
miyazaki94 0.04 0.11 0.09 0.07
nasa93 0.04 0.02 0.30 0.08
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