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[1].

MakeModelTree(instances)

{

SD = sd(instances)

for each k-valued nominal attribute
convert into k-1 synthetic binary attributes

root = newNode

root.instances = instances

split(root)

prune(root)

printTree(root)

}

split(node)
{
if sizeof(node.instances) < 4 or
sd(node.instances) < 0.05*SD
node.type = LEAF
else
node.type = INTERIOR
for each attribute
for all possible split positions of the attribute
calculate the attribute” s SDR
node.attribute = attribute with maximum SDR
split(node.left)
split(node.right)
}

prune(node)
{
if node = INTERIOR then
prune(node.leftChild)
prune(node.rightChild)
node.model = linearRegression(node)
if subtreeError(node) > error(node) then
node.type = LEAF
}
subtreeError(node)
{
1 = node.left; r = node.right
if node = INTERIOR then
return (sizeof(l.instances)*subtreeError(l)
+ sizeof(r.instances)*subtreeError(r))
[sizeof(node.instances)
else return error(node)
}

a8 2. M5' €28&9] Pseudo-code
Fig. 2. Pseudo-code for M5' Algorithm
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ZREZ9 ZEA| Aol YHo| ME S LE SR o5 ds Hal

E 1. Cholesterol HoJEAl &4
Tab. 1. Properties of Cholesterol Dataset

4 tole ¥ e
age real age in years
sex {0, 1} sex (1 = male; 0 = female)
chest pain type
Value 1: typical angina
cp {1, 4, 3, 2} Value 2: atypical angina
Value 3: non-anginal pain
Value 4: asymptomatic
trestbps real resting blood pressure
fbs {1, 0} fasting blood sugar > 120 mg/dl(1 = true; 0 = false)
resting electrocardiographic results
Value 0: normal
restecg {2, 0, 1} — -
Value 1: having ST-T wave abnormality
Value 2: showing probable or definite left ventricular hypertrophy by Estes’ criteria
thalach real maximum heart rate achieved
exang {0, 1} exercise induced angina(l = yes; 0 = no)
oldpeak real ST depression induced by exercise relative to rest
the slope of the peak exercise ST segment
slope 23 Value 1: upsloping
Value 2: flat
Value 3. downsloping
ca real number of major vessels(0~3) colored by flourosopy
thal {6, 3, 7} 3 = normal; 6 = fixed defect; 7 = reversable defect
diagnosis of heart diseas
num real Value 0: < 50% diameter narrowing
Value 1: > 50% diameter narrowing
chol real serum cholestoral in mg/dl
4. A8 Znt Al Eol HHAE= vloEl7t BA Ak 5, vlolE 9
4o vl A HERZ HEEH APl
B =RoAE Cholesterol HloJE AlE o]&3}o]
R Kk %éﬂ Ao M mdE % e sy e
ﬂﬂ%‘% 3—]'%_6‘}__‘]1’ .% £3 }-o:] 7]- x—]g]tﬂ-)\]oﬂ Correctly Classified Instances 60 98.3607 §
w3k 52 %i—*ﬂ.s}aau} o s o2
Relative absolute error 7.8577 %
Root relative squared error 28.959 %
® 7‘%‘%7_(] Xﬂ 7_] Total Number of Instances 61
ZAE AAT AP LFES FoJEATL a8 3, A=A AAY A% Ax

Z d)o|E9] 3037] ZolA 62702 wlo|E TS AlLs Fig. 3. Performance Test after Deleting the Missing Values
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LM 1 (206/80.996%)

|LM 2 (97/110.912%)

19 4. Cholesterol HlojE] RHEZ
Fig. 4. Data Model Tree of Cholesterol

7% 5t AEAE ERES] FIRoR o
A A B¢ REEZY H5S BofEn 9
A B3 AA A9 A} g oR dnnE 9
AHEZ} e AR fARE AL 47.3253, A4S
A A ERL 36.7682% el AL 2 4 9k,

M5 pruned model tree:
(using smoothed linear models)
sex=0 <= 0.5 : IM1 (206/80.996%)
sex=0 > 0.5 : IM2 (97/110.912%)
IM num: 1
chol =
0.0741 * age
+ 1.646 * sex=0
+ 1.0892 * restecg=2,1
+ 0.0158 * thalach
+ 7.4293 * ca
+ 0.9076 * thal=7
+ 226.8278
LM num: 2
chol =
1.9344 * age
+ 3.2479 * sex=0
+ 27.5845 * restecg=2,1
+ 0.7142 * thalach
+ 39.5547 * thal=7
+ 22.9485

% 5. Cholesterol ZHEZ|S Az}
Fig. 5. Result of Cholesterol Model Tree

@ 254 Eﬁxﬂ("’]]ﬂ]%}\—)

=== Summary ===

Correlation coefficient 0.4033
Mean absolute error 36.7682
Root mean squared error 47.3153
Relative absolute error 93.5248 %
Root relative squared error 91.5342 ¢
Total Number of Instances 303

1% 6. 23X E JNEYRFE BIHSE tAF
e A

Fig. 6. Performance Test after Substituting the
Average Value

=== Summary ===

Correlation coefficient 0.4033
Mean absolute error 36.7682
Root mean squared error 47.3153
Relative absolute error 93.5248 %
Root relative squared error 91.5342 %
Total Number of Instances 303

g 7. ASAE ANPeE dA A 2
Fig. 7. Performance Test after Substituting the Most
Frequency Values
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Using Missing Values in the Model Tree to Change
Performance for Predict Cholesterol Levels

Yong Gyu Jung* - Jae Kang Won** - Sung Chul Sihn***

ABSTRACT

Data mining is an interest area in all field around us not in any specific areas, which could be used
applications in a number of areas heavily. In other words, it is used in the decision-making process, data
and correlation analysis in hidden relations, for finding the actionable information and prediction. But some
of the data sets contains many missing values in the variables and do not exist a large number of records
in the data set. In this paper, missing values are handled in accordance with the model tree algorithm.
Cholesterol value is applied for predicting. For the performance analysis, experiments are approached for
each treatment. Through this, efficient alternative is presented to apply the missing data.

Keywords: Missing Value, Model Tree, Regression Tree, Cholesterol Levels
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