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1. Algorithm level

2. Ensemble Methodology
3. Support Vector Machine
4. Data Level

5. Re-sampling
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1. Cost-sensitive learning

2. Under-Sampling

3. Over-Sampling

4. Geoff Lancaster and Lester Massingham
5. Boone and Cortez

6 Wilkinson, McAlister, & Widmier
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1. Moro et al.
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1. Clustering, Undersampling, And Ensemble (CUE)
2. Balanced Correction Rate (BCR)

3. True Respondents (TR)

4 True Non-Respondents (TN)

5 causal Comparative

6 .Portuguese banking institution

7. https://archive.ics.uci.edu
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1. Random Under-sampling (RUS)
2. Random Over-sampling (ROS)
3. No Sampling (NS)
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TP+TN . TP
—_— Sensivity =
TP+FP+TN+FN TP+FN

Accuracy =

1. Confusion matrix
2. True Positive (TP)
3. True Negative (TN)
4. False Positive (FP)
5. False Negative

6. Accuracy
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Specificity = Precision =
TN+FP TP+FP
— 2.Recall.Precision
G — Mean = \/Precision. Recall F — Measure = —————

Recall+Precision
Y & S & . . - . KR . . . . . .
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Jae Jie byl sloyline NS RUS ROS C-RUS-01 CR:-URS(?OSZ- g_uRs(?ge:
Accuracy 0.949 | 0.613 0.578 0.695 0.592 0.588
Sensitivity 0 0.649 0.596 0.752 0.618 0.618
v Specificity 1 0.577 0.559 0.639 0.567 0.558
i Precision 0 0.605 0.575 0.675 0.588 0.583
> G-mean 0 0.612 0.577 0.693 0.592 0.587
j F-measure 0 0.626 0.585 0.712 0.602 0.600
) AUC 0.500 | 0.613 0.578 0.696 0.593 0.589
ROC Std. Error | 0.030 | 0.040 0.009 .0038 0.020 0.010
Sig 1.000 | 0.006 0.000 0.000 0.000 0.000

1. Area Under Curve (AUC)
2. Receiver Operating Characteristic (ROC)
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Chi-square 9.764 | 7.156 | 89415 | 19.380 | 25222 | 87.497

Sig 0202 | 0209 | 0.000 0.000 0.000 0.000

R Square 0015 | 0048 | 0.032 0.127 0.043 0.035

Accuracy 0936 | 0561 | 0.759 0.706 0.687 0.790
Sensitivity 0 0.655 | 0.807 0.774 0.823 0.837
3 Specificity 0936 | 0464 | 0.709 0.629 0.556 0.742
Precision 0 0558 | 0.738 0.705 0.640 0.766

Qa‘ G-mean 0 0551 | 0.757 0.698 0.676 0.788
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ROC | Std Error | 0037 | 0.041 | 0.008 0.036 0.019 0.008
Sig 1.000 | 0385 | 0.000 0.000 0.000 0.000

otimate Risk 0.051 | 0464 | 0371 0.376 0.393 0.316
Std. Error | 0005 | 0.036 | 0.008 0.035 0.018 0.008

Accuracy 0.944 | 0.536 | 0.628 0.623 0.606 0.684

. Sensitivity 0 0.896 | 0.782 0.560 0.701 0.762
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1 G-mean 0 0.157 | 0.609 0.621 0.599 0.679
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<2xml version="1.0"?>
<PMML xsizschemal.ocation “http:/www.dmg.org/PMML-4_3 pmml-4-3.xsd”
xmins:xsi="http://www.w3.org/2001/XMLSchema-instance” xmins="http:/www.dmg.org/PMMI-4_3"
version="4.3">
« <Header copyright-"Copyright (¢) IBM Corp. 1989, 2017."~
<Application version="25.0.0.0" name="IBM SPSS Statistics"/ >
<Timestamp’>
</Header>
- <DataDictionary numberOfFiclds="8">
“DataField name "Children” dataType "double” isCyclic "0 optype - “continuous™
displayName=""/>
<DataFicld name="Gender" dataType="double" isCyclic="0" optype="categorical” displayName=""/>
- <DataFicld name="Education” dataType="double” isCyclic="0" optype="ordinal” displayName~"">
“Value property~"valid” display Value="Some high school or less” value="1"">
<Value property="valid" display Value="High school” value="2"/>
<Value property="valid" display Value="Some college" value="3"/>
<Value property="valid" display Value="College" value="4"/>
<Value property="valid" display Value="Post-graduate” valuc="5"/>
</DataField>
<DataFicld name="Age" dataType="double" isCyclic="0" optype="continuous” displayName=""/>
<DataFicld name="Reside" dataType="double” isCyclic="0" optype="continuous”
displayName "Years at current residence”
- <DataFicld name="Married” dataType="double" isCyclic="0" optype="categorical” displayName="">
<Value property="valid" display Value="No" value="0"/>
<Value property~"valid” display Value="Yes" value="1"/>

</DataField>
- <DataField name="l " dataType~"double” isCyclic-"0" optype~"ordinal”
displayName~"1I gory (th ds) ">

<Value property="valid" display Value="<25" value="1"/>
<Value property~"valid” display Value~"25-49" value="2"/>
<Value property~"valid” display Value="50-74" value~"3"/>
<Value property="valid" display Value="75+" value="4"/>
</DataField>
- <DataField name - "Responded” dataType "double” isCyclic-"0" optype - “categorical”
displayName “Responded to test offer”
<Value property~"valid" display Value~"No" value~"0"/>
<Value property="valid" display Value="Yes" value="1"/>
</DataField>
</DataDictionary>
- <TreeModel functionName~"classification” algorithmName="CRT">
- <Extension extender="spss.com”>
<Xerisk value~"0.463917525773196"/~
<X-s¢OfRisk value="0.0358043117150723"/>
</Extension>
- <MiningSchema~>
<MiningField name="Income” usage Type="active"/>
<MiningField name="Responded” usage Type="predicted” -
</MiningSchema>
= <ModelStats>
- <UnivariateStats field="I ">
<Counts invalidFreq="0" missingFreq="0" totalFreq="194"/>
</UnivariateStats>
</ModelStats>
- <Node id="0" recordCount="194" score="0">
- <Extension>
- <X-Node>
<X-NodeStats improvement="0.00543357728986443" >
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</X-Node>
</Extension>
<True/>
- <ScoreDistribution value="0" recordCount="97">
<Extension name="probability” value="0.5" extender="spss.com”/>
</ScoreDistribution>
- <ScoreDistribution value="1" recordCount="97">
<Extension name~"probability” value-"0.5" extender "spss.com™/ >
</ScoreDistribution>
- <Node id="1" recordCount="27" score="0">
- <CompoundPredicate booleanOperator="surrogate">
- <CompoundPredicate booleanOperator="and">
<True/>
<SimplePredicate value="1" ficld~"Income” operator-"lessOrEqual"/>
</CompoundPredicate>
<False/>
</CompoundPredicate>
- <ScoreDistribution value="0" recordCount="17">
<Extension name"probability” value - "0.62962962962963" extender"spss.com”/>
</ScoreDistribution>
- <ScoreDistribution value="1" recordCount="10">
<Extension name="probability” value="0.37037037037037" extender—"spss.com” >
</ScoreDistribution>
</Node>
- <Node id="2" recordCount="167" score="1">
- <CompoundPredicate booleanOperator="surrogate">
- <CompoundPredicate booleanOperator="and">
<SimplePredicate value="1" field="Income” operator="greaterThan"/>
.-\'Tmc'/:.
</CompoundPredicate>
<True/>
</CompoundPredicate>
- <ScoreDistribution value="0" recordCount~"80">
<Extension name - "probability” value "0.479041916167665" extender “spss.com”/ >
</ScoreDistribution>
- <ScoreDistribution value="1" recordCount="87">
<Extension name="probability” value="0.520958083832335" ¢xtender-"spss.com" />
</ScoreDistribution>
</Node>
</Node>
- <Extension>
- <X-TreeModel>
- <X-PredictorlmportanceList>
<X-PredictorImportance importance~"100" predictorName ~"Income"/>
</X-PredictorlmportanceList>
- <X-Priors>
<X-Prior-Value value="0.5" targetCategory="0"/>
<X-Prior-Value value="0.5" targetCategory="1"/>
</X-Priors>
</X-TreeModel>
</Extension>
</TreeModel>
</PMML>




