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Algorithm 5 Hill-climhing search for structure learning

I: Initialize a structure G’

2: repeat

3 SetG=0"

4:  Generate the acyclic graph set Neighbor(G) by adding, removing or re-
versing an edge in graph G.

5  Choose from Neighbor(G) the one with the highest score and assign to
G

6: until Convergence.
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1. Maximum Likelihood Estimation (MLE)
2. Bayesian Estimation (BE)

3. Sparse Database

4. prior
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P(LP=1| Dastmozd, VA)

DV 1 2 3 4 5 6 7 8 9 AVG.

1 |415e-1|549e-5(5.49¢e-5/1.35¢e-4|1.45¢e-4|2.04e-4|1.37 e-4|2.32e-4|5.85e-4|4.63 e-2

2 |7.66e-1]/3.21e-5(4.08e-5(5.18¢-5(6.75e-5|7.63e-5|7.93e-5|9.17 e-5|1.43 e-4|8.52 e-2

3 ]9.63e-1]8.23e-3(4.56e-5(4.83e-5(5.05e-5(6.40e-5|6.45e-5|8.26e-5|1.64 e-4|1.07 e-1

4 19.99e-1|845e-2|4.48e-5|4.71e-5|4.52e-5/5.49e-5(6.62e-5(8.33e-5|1.47e-4|1.11e-1

5 19.99e-1|1.49e-1|4.69e-5|4.85e-5|4.88e-5{4.95e-5(6.89e-5(6.49¢e-5|1.04e-4|1.27e-1

6 |9.98e-1|2.34e-1|5.49e-5|454e-5|5.15e-5|4.88e-5(4.88e-5(5.34e-5/9.00e-5|1.37 e-1

7 19.98e-1|352e-1{6.75e-5|5.58e-5|5.18e-5{4.58 e-5|4.46e-5|4.31e-5|6.66e-5|1.50e-1

8 19.98e-1|5.17e-1{9.00e-5|6.71e-5|5.29e-5{4.38e-5/3.92e-5|4.15e-5|4.31e-5|1.68¢-1

9 19.95e-1|995e-1{1.11e-1|1.66e-4|1.20e-4|{7.75e-5/6.02e-5|3.41e-5|1.44e-5|2.33¢-1

AVG.|9.03e-1|2.60e-1{1.24e-2|7.39e-5|7.04e-5{7.38e-5|6.76e-5|8.07e-5|1.51 e-4 -
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P(LP=2| Dastmozd, VA)

DV 1 2 3 4 5 6 7 8 9 AVG.

1 |462e-1|231e-1|8.12e-5/1.35¢e-4|1.45e-4|2.04e-4|1.37¢e-4|2.32e-4|5.85e-4|7.72¢e-2

2 |233e-1]/5.95e-1{4.08e-5(5.18¢-5(6.75e-5|7.63e-5|7.93e-5|9.17e-5|1.43 e-4|9.21 e-2

3 |3.60e-2({8.11e-1{4.56e-5(4.83e-5(5.05e-5(6.41e-5|6.45¢e-5|8.26e-5|1.64 e-4|9.42 e-2

4 19.08e-5|8.68e-1|4.48e-5|4.71e-5|4.52e-5/5.49e-5(6.62 e-5|8.33 e-5|1.47 e-4|9.65 -2

5 |158e-4|851e-1{845e-2|4.85e-5/4.88e-5{4.95e-5/6.89e-5|6.49e-5|1.04e-4|1.04¢-1

6 |1.78e-4|7.65e-1{297e-1|454¢e-5|5.15e-5{4.88e-5/4.88e-5|5.34e-5|9.00e-5|1.18 -1

7 |269e-4|6.47¢e-1{6.01e-1|558¢e-5|5.18e-5{4.58¢e-5(4.46e-5|4.31e-5|6.66e-5|1.39¢e-1

8 |256e-4|481e-1{9.36¢e-1|6.04e-2|529€e-5{4.38¢e-5/3.92e-5|4.15e-5|4.31e-5|1.64¢-1

9 |5.24e-4|523e-4|887¢e-1/6.16e-1|1.21e-2{7.82€-3|6.02e-5|3.41e-5|1.44e-5|1.69¢-1

AVG.|8.14e-2|583¢e-1|3.12e-1|752¢€-2|1.40e-3{9.34e-4|6.76 e-5|8.07 e-5|1.51 e-4 -
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P(LP=9| Dastmozd, VA)

D|V 1 2 3 4 5 6 7 8 9 AVG.

1 |4.23e-5|5.49e-5(|8.12e-5(2.71e-2|1.45¢e-4|2.06e-2({9.59e-2(6.73e-1|9.94¢-1|2.01e-1

2 |598e-5|3.21e-5|4.08e-5|5.18e-5|6.75e-5|7.63e-5(7.93e-5(4.58e-1|9.99e-1|1.62¢-1

3 |7.19e-5(4.10e-5|4.56e-5|4.83e-5|5.05e-5|6.41e-5{6.45e-5(3.22e-1|9.10e-1|1.37e-1

4 |9.08e-5(4.69e-5|4.48¢e-5|4.71e-5|452¢e-5|549e-5(6.62e-5(2.33e-1|9.99e-1|1.37e-1

5 |158e-4|5.13e-5|4.69e-5|4.85e-5|4.88e-5{4.95e-5(6.89e-5(1.69e-1|9.99e-1|1.30e-1

6 |1.78e-4|6.32e-5|549¢e-5|454¢e-5/5.15e-5(4.88e-5/4.88e-5|1.12e-1{9.99¢-1|1.23 -1

7 |269e-4|8.19¢e-5/6.75e-5|558¢e-5|5.18e-5(4.58e-5|4.46e-5|2.59¢e-2|9.79e-1|1.12 -1

8 |256e-4(1.78e-4|9.00e-5|6.71e-5|5.29¢e-5{4.38e-5({3.92e-5(4.15e-5|8.62 e-1|9.59 e-2

9 |5.24e-4|524e-4|277e-4|1.66e-4|1.20e-4|7.75e-5({6.02e-5(3.41e-5|7.49¢e-1|8.34¢-2

AVG.|1.83¢e-4[1.19¢e-4|8.32e-5(3.07e-3[7.04e-5(2.34e-3|1.07e-2|2.21e-1|9.43¢-1 -
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