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ABSTRACT

Cancer Patients are feeling better than they have felt in the past. Because of the tremendous
changes in the field of oncology, the survival rate of the patients has been increased and the
survival period is now longer for many cancers. In this modern era, International Medical research
requires Collaborative work with many other departments to predict and analyze the survival
period of cancer victims for precise treatments. This paper discusses the analysis and investigation
of the best threshold for taking the highest performance for classification of survival period of the
Lung cancer patients records obtained from the dataset of the Chonnam National University
Hospital, South Korea. Generally, Kaplan-Meier Survival Analysis is the simplest estimation way
for computing the survival over time in spite of all these difficulties associated with subjects or
situations. But, the maximum lifetime of the records were efficient within 2 years of the given
dataset. Hence, we tried to investigate the highest performance month label based on the Decision
tree (j48) technique. It is one of the Machine Learning based Binary classification methods. We
have obtained the peak ROC of 0.63 for the 10th month. The obtained PR Curve indicates that the
F-Measure average and ROC were very low with respect to the Threshold Months (Survival

Month), even though it is literally acceptable in the Medical Field.

1. Introduction

Decision tree is one of the most popular machine
learning algorithms used all along, Decision trees are
used for both classification and regression problems.
Decision tress often mimic the human level thinking so
it's so simple to understand the data and make some
good interpretations. It is a tree where each node
represents a feature (attribute), each link(branch)
represents a decision (rule) and each leaf represents an
outcome (categorical or continues value). The whole

idea is to create a tree like this for the entire data and

process a single outcome at every leaf (or minimize the
error in every leaf). For this Survival Period prediction
based binary classification, we undergone 24 iterations
of Decision tree classification with the help of Weka
tool. Weka is a comprehensive software that lets you to
pre-process the big data, apply different machine
learning algorithms on big data and compare various
outputs. This software makes it easy to work with big
data and train a machine using machine learning
algorithms. And we have classified the dataset based
on the Decision tree j48 method for a period of 24

months (2 years).
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The two diagnostic tools that help in the
interpretation of binary (two-class) classification
predictive models are ROC Curves and Precision-Recall
curves. The Plots from the curves can be created and
used to understand the trade-off in performance for
different threshold values when interpreting probabilistic
predictions. Each plot can also be summarized with an
area under the curve score that can be used to directly

compare classification models.

2. Related Works:

As a result, a lot of time is spent searching for
the most appropriate machine learning algorithms
applicable in clinical prognosis that contains either
binary-valued or multi-valued attributes. Multilayer
Perceptron, J48, and the Naive Bayes algorithms were
used to train and test models on Thoracic Surgery
datasets obtained from the University of California
Irvine machine learning repository. Stratified 10-fold
cross validation was wused to evaluate baseline
performance  accuracy of the classifiers. The
comparative analysis shows that multilayer perceptron
performed best with classification accuracy of 82.3%,
Decision tree J48 came out second with classification
accuracy of 81.8%, and Naive Bayes came out the
worst with classification accuracy of74.4%. The quality
and outcome of the chosen machine learning algorithms

depends on the ingenuity of the clinical miner. [1].

3. Decision Tree Based Binary Classification:

In this paper, we have discussed about the obtained
ROC Curves and Precision-Recall Curves for
imbalanced classification of the CNU Hospital Lung
Cancer Dataset. The original Lung cancer CNU
Hospital data contains 15 attributes and 673 records.
The attributes are Patient_id, Sex, Diagno- -sis_Date,
Death_Date, Age_Diagnosis, Mcode, Final_  Stage,
T_N_M_Stage, Final_Stage_Date, Smk_Exp,
Amt_Smk_Per_Day, PeriodSmk, GabNyunSmk, Smk_
Stop Year and AgeAtDeath Respectively. For the
Decision tree based Binary Classification we pre-
processed the Dataset, by adding a new column called
Survival_Days. Here, Survival_Days = (AgeAt _Death ~
Age_Diagnosis).

4. Evaluation:

we had tested this dataset through Decision tree

algorithm with the help of Weka v3.9.3 a Machine
Learning based Data mining tool for the binary
classification techniques. For the testing we used the
pre-processed dataset of 9 columns and 673 rows. The
Age Year, Smk_YN, Smk_Daily,
Smk_Period  Year, Smk_Year, T_Stage, N_Stage,
M_Stage and the Different_Survival_ Label. Here the
Differernt_Survival_Label ranges from 1 to 24
labels(attributes) for the 673 patient records. Each label
(X) have the constraint as IF (Survival_Days > X *30)
the Label value is “Live” else “Dead”. Where, X=1,2,3
24,

attributes  are

By running these 24 iterations on Decision tree
(j48) algorithm, we can get the ROC and F Measures
of 24 months respectively. F Measure is the weighted
average of Precision and Recall. Therefore, this score
takes both false positives and false negatives into
account. Intuitively it is not as easy to understand as
accuracy, but F1 is usually more useful than accuracy,
especially if you have an uneven class distribution.
Accuracy works best if false positives and false
negatives have similar cost. For efficient results, F1
measure should be above 50% (05). With The
F-Measures and ROC values on Y-axis and Threshold
Months on the X-axis. we can plot the PR Curve and

ROC curve for the analysis.
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Figure 1 : Result Graph PR AND ROC CURVE
{F-Measures Vs Threshold Months)
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In the Figure 1, The PR curve and ROC curve were
plotted. It clearly shows that, the peak Regions of
Convergence (ROC) was obtained at the threshold
month 10 at 0.63 F measure. And FM-1 is the F
measure of the Live patients and FM-2 is the F
measure of the Death patients. There is a threshold
point at month 10 where each parameter collide each

other.

5. Conclusion

From the Obtained results, the Binary classification
done was good upto 10 month Labels for the given
CNU Hospital Dataset. According to Precision Recall
Curve the minimum F measure is 0.5. In our research,
the maximum peak obtained is only 0.63, which is
considered to be a very poor result, even though it is
literally acceptable in the Medical Field. In order to
improve the results, the CNU Hospital have to provide
some huge volume of the dataset, because the tested
dataset is not sufficient and suitable for this Decision
tree J48 based Binary Classification Approach.
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