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Goals

1. Exploratory data analysis
2. Classification
3. Performance metrics
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Heart Disease (Cleveland)

Instances: 303 }

Attributes: 14 out of 76
Type: categorical, numeric, integer
Data Type: continuous, discrete
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1. Barplot

Exploratory 2. Pairplot
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Results

Distribution plot
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Effect of Categorical Variables

Chest_Pain_Type

Exercise_Induced_Angina

100 4
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25 1
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asymptomatic atypical non-angina typical no yes
Fasting_Blood_Sugar | Peak_Exercise_ST_Segment
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<= 120 mg/dl > 120 mg/dl down-sloaping flat up-sloaping Disease
Resting_ECG | | No
Yes
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Boxplots for Numeric Variables
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Heat Map

Pearson correlation

Thalassemia

Num_Major_Vessels_Flouro

ST_Depression_Exercise
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. Logistic regression

2. Boosted Logistic
regression

Classifiers . Random forest

. K-nearest neighbour




Logistic regression
class '1'

e A logistic regression model >0.5
is used
e Model improvement by error ol .

minimization

2 Logistic model
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Boosted Logistic
regression

Accuracy (Bootstrap)

e [irst classification based on
each feature separately
(decision stumps)

20
# Boosting Iterations

e (Combining of the classifications
by applying different weights , Bo0sted Logistic mode
and a logistic regression

unhealthy =

Prediction
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“ Aggregation
Classifier 2 (combining)
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Reference

Classifier n




Random Forest

e Multiple Decision Trees are :.
randomly created )
e A data point is classified by
each of them
P The Cla,SS With the mOSt ‘VOteS, #Randomly Selected Predictors
is the final classification . ~andom Forest model
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kNN

e A new datapoint is classified °:
by looking at the k nearest 8,
neighbors
e Best tuned model - k=13 meichbrs
4 kNN model

New example
to classify Class A
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Performance
Metries

. Accuracy dotplot

. Comparison graph

. PR curve

. PRG curve

. ROC curve
. Calibration curve




Random_Forest

Logistic

Boosted_Logistic

The amount of agreement correct by the agreement expected by chance is Cohen’s Kappa
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Confidence Level: 0.95




Method

KNN
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Logistic Optimal Informedness = 0.68370126146789
Random Forest Optimal Informedness = 0.673165137614679

Boosted Logistic Optimal Informedness = 0.598767201834862
kNN Optimal Informedness = 0.654816513761468
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1.00-

0.75-

__ Logistic
AUC-ROC = 0.89

__ Random Forest
AUC-ROC = 0.9
Boosted Logistic

AUC-ROC =0.88
kNN

AUC-ROC = 0.89
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Recall(sensitivity)

0.75+

1.00-

__ Logistic
AUC-PR = 0.84
__ Random Forest

AUC-PR = 0.87
Boosted Logistic

AUC-PR =0.84
KNN

AUC-PR =0.82

Precision:

TP/(TP + FP)

Recall:
TP/(TP -+ FN)



prec — T 1 w FP
(1—7m)prec 1—n TP

precG =

rec—T 1 t FN
(1—m)rec l1—n TP

recG =
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0.751

__ Logistic
AUC-PRG =0.48
__ Random Forest

AUC-PRG = 0.51
Boosted Logistic

AUC-PRG =0.44
KNN

AUC-PRG =0.45
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Dataset description can be found here , and data file here.
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Thanks for listening!
Questions ?



Heat Map

Kendall correlation
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Logistic regression: features Random forest: features
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Boosted Logistic regression: features
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Top features: chest pain type (cp), number of major vessels (ca), maximum heart rate
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Accuracy (Bootstrap)

Accuracy (Bootstrap)

Random Forest
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Accuracy = Downward trend

Possible reason: Tuning parameters

mtry (by default) — bagging
Fast
Good variance-bias tradeoff

nlter (by default) — decision
stump

Speedy

Weak



