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Business Problem

• Customers:  public health care system (public welfare )

• Purpose: decreasing lethal rate and lowering social 
costs (preventing exacerbation)

• Goals:   Establishing  a knowledge based model for 
predicting  exacerbators with:

a. Standard  rules (current: physical examination)

b. Fast (DNA exam)

c. Low cost (throat swab)

d. Less measurements (predictive variables)

e. High accuracy (better one)

2



Data mining goal

• Purpose: Finding out predictive variables and 
creating a model for preventing exacerbation

• Goals: selecting useful variables for creating 
predictive model by:

a. Dimension Reduction (from many exam)

b. With comparatively few predictors 

c. With good AUC (correct prediction)
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Data profile 

• Resource:  a competition from crowdanalytix
(MODELING: Predict Exacerbation in patients 
with Respiratory Diseases) 

• Dataset: 

a. 330 columns: medical derived data (numerical)

b. 1000 columns: genetic data (nominal)

c. 300 variables after data cleaning

d. 4000 patients (rows)

e. 1= excerabator, 0 = non excerabator (supervised)
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New variable representing  
the effect of 1000 genes

2000 patients

No exacerbation Has exacerbation

The percentage of patients 
that have genotype 0

The percentage of patients 
that have genotype 0

-SCORE  = Get
thousand
scores

Test data for result of  oversampling LR

Method
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Method

• Dimension reduction of measure part:

PCA Explore the variable See the correlation between variable
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Performance

Predictors Area under curve (AUC) 

Only V238 (medical derived) 0.791

All medical derived data (w/o gene score) 0.819

Both all medical derived data and gene score 0.830

• Logistic regression:
• Partition the data 0.5:0.3:0.3 (training : validation: test)

• Oversampling

• Using selected variable 
(V238,V306,V33,V44,V95,gene_score)

• Validating model performance
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ROC of Both all medical derived data 
and gene score

ROC= 0.830
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conclusions

• Medical derived data play more important 
role in  prediction. Also, genetic score can 
improve  predicting results.

• We create a model for exacerbators with good 
predicting power (AUC = 0.83)

• Diseases are always related to genotype 
(single nucleotide polymorphism, SNP)
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• Our model is:

1. A better predicting model for exacerbators
(currently: physical exams ex: cough, sputum)

2. Need many measurements but easy to perform 
(gene screen is fast)

3. With biological and clinical meaning

• No more discussion on the relations between each 
variables

• Improvement: good predictors weighting  
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