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Abstract

This research aims to study and find the optimal stress prediction model based on data mining techniques. In
the research procedures, we let 300 sample testers do a self-analysis stress test 4 times, while each time has been done
every two months. Next, these raw data were used as the input data sets of six data mining algorithms based on WEKA to
develop the prediction models. In this research, we studied six algorithms, i.e., Bayesian Network, Naive Bayesian,
Decision Tree:4.5, Decision Table, Partial Rules (PART), and Multilayer Perceptron (MLP). To evaluate these six models, 10-
fold cross-validation were utilized to split the data into a training set and a test set. The experimental results show that the
MPL algorithm with the data set of 3 test times during the last 6 month-period is the optimal prediction model comparing to
the other five models. That is, its accuracy, precision, recall and F-measure are 81%, 0.81, 0.81 and 0.81, respectively.
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Figure 1 The stress level analysis for four rounds.
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Table 1 The attributes used for seven experiments.

Experiments
Attributes

2 3 4

1*'round : 20 attributes

2" round : 20 attributes

rd

2212 o
<

3" round : 20 attributes

4" round : 20 attributes

Ll 2|22 2] -~
2| 2] <] <

2| <] <

< | <]

2]

<

<

th
4" round : stress level

msiszidiuilssansnin
maﬂ@uﬁuﬂ@:ﬁm%mmz@mnN@ﬂwﬁﬁmmmLL'umT’mmLwi@:fa"@ﬂa?ﬁu%qmi@ﬁmn Confusion
matrix uaAellu Table 2 Tne matrix ﬁ”@:Lﬂumiﬂimﬁumaﬁwﬁmsﬁqmﬂﬁum@ﬁwﬁfﬁm finnl uazen
AIINGYNFBY (Accuracy) AIAIININLEN (Precision) ANANNIZAN (Recall) LALANANNAE (F-Measure)
(Yang G., Mukherjee S., and I. V. Ramakrishnan, 2003) @a1x1samnliainnistinendayaly Table 2 11

ANUIDLAILANNITN 1 DNANNNTN 4 ATNAAL

Table 2 Confusion matrix

Predicted Class

Actual Class Class = Yes Class = No
Class = Yes True Positive (a) False Negative (b)
Class = No False Positive (c) True Negative (d)
a+d
Accuracy = ——— (1)
a+b+c+d
. . a
Precision = —— (2)
a+c
a
Recall =—— )
a+b
2a
F —Measure=—— (4)

2a+b+c
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100% 100%
90% 90%
80% 80%
70% 70%
60% 60%
50% 50%
40% 40%
30% 30%
20% 20%
10% 10%
0% 0%
Bayesian Naive Decision Bayesian | Naive Decision
. . C4.5 PART MLP
Network | Bayesian 45 Table PART MLP Network | Bayesian Table
mAccuracy 75% 74.67% | 72.33% 59% 66.67% | 79.67% wAccuracy | 76.67% | 77.67% | 77% | 58.33% | 69.33% | 81%
mPrecision 0.762 0.754 0.717 0.598 0.672 0.795 = Precision | 0.785 0.796 0.771 0.584 0.692 0.81
=Recall 0.75 0.747 | 0.723 0.59 0.667 | 0.797 = Recall 0.767 | 0.777 | 077 | 0.583 | 0.693 | 0.81
uF-Measure| 0.753 | 0.748 | 0.716 | 0.578 | 0.668 | 0.794 ®=F-Measure| 0.772 | 0.783 | 0.765 0.57 | 0.692 | 0.809
st . nd .
(a) Results of the 1% experiment. (b) Results of the 2 experiment.
100%
90%
80% "l
70% —|
60% | ——
50% —| —
40% —| —
30% | —
20% —| —
10% | —
0%
Bayesian | Naive Decision Bayesian | Naive Decision
Network | Bayesian ca.5 Table PART mLp Network | Bayesian 45 Table PART MLp
mAccuracy | 82.33% | 81.67% | 76.33% 60% 68.67% 79% wAccuracy | 82.67% 82% 73% 60% 76.33% | 87.67%
m Precision 0.829 0.824 0.765 0.624 0.695 0.791 m Precision 0.84 0.832 0.726 0.624 0.766 0.875
wRecall 0.823 0.817 0.763 0.607 0.687 0.79 w Recall 0.827 0.82 0.73 0.607 0.763 0.877
® F-Measure| 0.824 0.817 0.762 0.595 0.686 0.79 ™ F-Measure| 0.828 0.82 0.727 0.595 0.761 0.874
rd . th .
(c) Results of the 3™ experiment. (d) Results of the 4" experiment.
Bayesian | Naive Decision Bayesian | Naive s Decision | e MLP
Network | Bayesian 45 Table PART MLP Network | Bayesian ' Table
mAccuracy | 41.67% | 40.67% | 51.33% | 39% 29% 55% mAccuracy | 44.33% | 44.67% | 51% | 37.67% | 48.67% | 56.33%
=Precision | 0435 | 0418 05 0353 | 0484 | 055 mPrecision | 0454 | 0456 | 049 | 0349 | 0473 | 0562
“Recall 0417 | 0407 | 0513 0.39 0.49 0.55 w Recall 0.443 | 0447 | 051 | 0377 | 0487 | 0.563
=F-Measure| 0.422 | 0409 | 0503 | 0345 | 0.485 | 0.545 ®F-Measure| 0.446 | 0.449 | 0497 | 0337 | 0477 | 0.562
th ) th .
(e) Results of the 5 expenment (f) Results of the 6 eXpenment.
100%
90%
80%
70%
60%
50%
40%
30% || — — —| —
20% |- — — —
10% |- —| — -
0%
Bayesian | Naive Decision
Network | Bayesian a5 Table PART mLp
mAccuracy | 35.33% 36% 47.67% 36% 46% 52.67%
u Precision | 0.354 0.354 0.462 0.345 0.457 0.522
uRecall 0.353 0.36 0.477 0.36 0.46 0.527
u F-Measure| 0.348 0.35 0.466 0.325 0.456 0.524

(g) Results of the 7" experiment.

Figure 2 The accuracy, precision, recall, and f-measure of seven experiments classified by algorithm.
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100% 100%
90% 90%
80% 80%
70% 70%
60% 60%
50% 50%
40% 40%

30%
20%

30%
20%

10% 10%
0% 0%
1 2 3 4 5 6 7 1 2 3 4 5 6 7
m Accuracy 75% 76.67% | 82.33% | 82.67% | 41.67% | 44.33% | 35.33% mAccuracy | 74.67% | 77.67% | 81.67% | 82% 40.67% | 44.67% | 36%
m Precision 0.762 0.785 0.829 0.84 0.435 0.454 0.354 m Precision 0.754 0.796 0.824 0.832 0.418 0.456 0.354
wRecall 0.75 0.767 0.823 0.827 0.417 0.443 0.353 wRecall 0.747 0.777 0.817 0.82 0.407 0.447 0.36
mF-Measure| 0.753 0.772 0.824 0.828 0.422 0.446 0.348 mF-Measure| 0.748 0.783 0.817 0.82 0.409 0.449 0.35
(a) Results of Bayesian Network. (b) Results of Naive Bayesian.

100% 100%

90% 90%

80% 80%

70% — 70%

60% 60%

50% 50%

40% 40%

30% 30% —| —|

20% 20% —|

10% 10% —|

0% 0%
1 2 3 4 5 6 7 1 2 3 4 5 6 7
mAccuracy | 72.33% | 77% | 7633% | 73% | 5133% | 51% | 47.67% mAccuracy | 59% |5833% | 58.33% | 60% | 39% |37.67% | 36%
m Precision 0.717 0.771 0.765 0.726 0.5 0.49 0.462 m Precision 0.598 0.584 0.59 0.624 0.353 0.349 0.345
wRecall 0.723 0.77 0.763 0.73 0.513 0.51 0.477 wRecall 0.59 0.583 0.583 0.607 0.39 0.377 0.36
mF-Measure | 0.716 0.765 0.762 0.727 0.503 0.497 0.466 mF-Measure| 0.578 0.57 0.571 0.595 0.345 0.337 0.325
(c) Results of Decision Tree (C4.5). (d) Results of Decision Table.

100% 100%

90% 90%

80% 80%

70% 70%

60% 60%

50% 50%

40%

30%
20%
10%

- 40%
- 30%
- 20%
- 10%
0%
7

0%
1 2 3 4 5 6 1 2 3 4 5 6 7
m Accuracy 66.67% | 69.33% | 68.67% | 76.33% 49% 48.67% 46% m Accuracy 79.67% 81% 79% 87.67% 55% 56.33% | 52.67%
m Precision 0.672 0.692 0.695 0.766 0.484 0.473 0.457 m Precision 0.795 0.81 0.791 0.875 0.55 0.562 0.522
wRecall 0.667 0.693 0.687 0.763 0.49 0.487 0.46 wRecall 0.797 0.81 0.79 0.877 0.55 0.563 0.527
mF-Measure | 0.668 0.692 0.686 0.761 0.485 0.477 0.456 mF-Measure | 0.794 0.809 0.79 0.874 0.545 0.562 0.524
(e) Results of Partial Rules Decision (PART). (f) Results of Multilayer Perceptron (MLP).

Figure 3 The accuracy, precision, recall, and f-measure of six algorithms classified by experiment.
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