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import numpy as np
import pandas as pd
from pgmpy.models import BayesianModel

from pgmpy. estimators import MaximumLikelihoodEstimator, BayesianEstimator

from pgmpy. estimators import BdeuScore, K2Score, BicScore
import matplotlib. pyplot as plt

executed in 2.58s, finished 10:45:11 2019-12-29

data_list = []
with open(’ server_data. txt’) as f:
lines = f.readlines()
for line in lines:
] data_list.append(line. strip(). split())
data_list = np.array(data_list, dtype=np.int32)
data = pd. DataFrame(data_list, columns=['S1", ’S2", "U'])
data
executed in 19ms, finished 10:45:11 2019-12-29

s1 82 U

0o 1 2 1
1. 2 2 2
2 2 11
3 2 11
4 2 1 1
9% 2 1 1
9% 2 11
97 2 1 1
98 2 1 1
99 2 11

100 rows x 3 columns

v def showBN(model, save=False):
2 777 fk NBayesianMode 1t %, i F graphvizZ
from graphviz import Digraph
v node_attr = dict(
style="filled’,
shape="box’,
align="left’,
fontsize="12’,
9 ranksep="0. 1",
height="0.2’
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dot = Digraph(node attr=node attr, graph attr=dict (size="12,12"))
seen = set()

edges = model. edges ()

v for a, b in edges:
dot. edge (a, b)
v if save:

dot. view(cleanup=True)
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19 return dot

executed in 5ms, finished 10:45:11 2019-12-29
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model 1 = BayesianModel ([('S1", "U"), ('s2’, "U"), (sr’, 's2')])
model 1. fit(data)
showBN (nodel_1)

executed in 147ms, finished 10:45:11 2019-12-29

model 2 = BayesianModel ([('S1’, "U"), ('s2’, "U"), (s2', 's1)])
model 2. fit(data)
showBN (model_2)

executed in 100ms, finished 10:45:11 2019-12-29
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In [6]: bdeu = BdeuScore (data, equivalent_sample_ size=5)
k2 = K2Score (data)
bic = BicScore (data)

executed in 5ms, finished 10:45:11 2019-12-29

In [7]: print (bdeu. score (model 1))
print (k2. score (model 1))
print (bic. score (model 1))

executed in 59ms, finished 10:45:11 2019-12-29
-127.81019191674014

~130. 82411202574002
—129. 03972756462477

In [8]: print (bdeu. score (model_2))
2 print (k2. score (model _2))
print (bic. score (model _2))

executed in 34ms, finished 10:45:11 2019-12-29

-127.81019191674014
—130. 99837093511061
-129. 0397275646248

In [9]: 1 bdeu. score (model_1) >bdeu. score (model_2)
executed in 6ms, finished 10:45:11 2019-12-29

Out[9]: False

In [10]: 1 k2. score (model 1) >k2. score (model 2)
executed in 7ms, finished 10:45:11 2019-12-29

Out[10]: True

In [11]: 1 sore (model 1) >bic. score (model_2)

executed in 10ms, finished 10:45:11 2019-12-29
Out[11]: True
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In [12]: print (model 1. get_cpds('S1"))
print (model 1. get cpds(’S2"))
print (model_1.get_cpds('U"))

executed in 7ms, finished 10:45:11 2019-12-29

B I

+

[ s1() | 0.28 |

oo +

[ s1@) | 0.72 |

o R +

['s1 | s | s1(2)

| s2(1) | 0.17857142857142858 | 0.75

+ + + +

| s2(2) | 0.8214285714285714 | 0.25

| s1 S1(1) | s1(1) | s1(2) | s1(2)

| s2 $2(1) | s2(2) | s2(1) | s2(2)

+ + + + + +

[u [o00 |10 Lo |00

[u@ [ 1o |00 0.0 |10
In [13]: print (model 2. get cpds(’S1"))

print (model 2. get_cpds('S2’))
print (model 2. get_cpds( U"))

executed in 8ms, finished 10:45:11 2019-12-29

s2 | s2() | s2(2) I

| S1(1) | 0.0847457627118644 | 0.5609756097560976 |

| S1(2) | 0.9152542372881356 | 0.43902439024390244 |

et
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