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INTRODUCTION

• The number of different groups of k objects that can be selected 
from a set of n objects is equal to

• It is the number of combinations of n objects taken k at a time. This 
number is referred to as n choose k

• For example 
• The combinations of {1,2,3,4} taken k=2 at a time are

• {1,2}, {1,3}, {1,4}, {2,3}, {2,4}, {3,4}

• there are 6 = 4! / [(2!)(4-2) !] combinations

.
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EXAMPLE 2

.
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EXAMPLE 2
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EXAMPLE 2
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EXAMPLE 2 – feature-cv7.ipynb

.

←  select numerical columns only
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EXAMPLE 2
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EXAMPLE 2
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Example 2
Best Model for Prediction
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EXAMPLE 2

The Credit.csv file contains credit information from 400 customers

• Balance (average credit card debt) 
• Age
• Cards (number of credit cards)
• Education (years of education) 
• Income (in thousands of dollars)
• Limit  (credit limit)
• Rating (credit rating)
• Gender 
• Student (student status)
• Married (marital status)
• Ethnicity (Caucasian, African American or Asian)

 Find the best model to predict the customer Balance using adj-R2 and AIC

← response
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BEST REGRESSION MODEL
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BEST REGRESSION MODEL
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BEST REGRESSION MODEL – ENCODE CATEGORICAL VARS

.
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BEST REGRESSION MODEL – ENCODE CATEGORICAL VARS

.
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BEST REGRESSION MODEL – ENCODE CATEGORICAL VARS

.

How many models with 2 predictors? →

How many models with 3 predictors? →

How many models with 0,1,…,11 predictors? →
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BEST REGRESSION MODEL – Split data into a train and a test set

.
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Build Model with all predictors (finding its MSPE)

.

build model with the train set

predict  with test set
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Build Model with all predictors (finding its MSPE)

.
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Choose the best set of predictors
for the regression model

using AIC and Adj R-squared
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FIND SSE, R-SQUARED – FULL MODEL

.



Cesar Acosta Ph.D.

Analytics

FIND SSE, R-SQUARED – FULL MODEL

.
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FIND SSE, R-SQUARED – ALL MODELS
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FIND SSE, R-SQUARED – ALL MODELS

...
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FIND SSE, R-SQUARED – ALL MODELS

fit all 2047 models getting their SSE, R-squared

a nested loop (to find SSE and R-squared from each model)

k is the number of predictors in the model
← select a subset of k predictors 

from the 11 variables
adding their names to the lists
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FIND SSE, R-SQUARED – ALL MODELS

fit all 2047 models getting their SSE, R-squared

a nested loop (to find SSE and R-squared from each model)

k is the number of predictors in the model
← select a subset of k predictors 

from the 11 variables
adding their names to the lists

← subset dataframe X with the 
     columns of selected predictors
← build the model, get R-squared

add SSE, R2 to the lists

at the end, each list has 2047 entries
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BEST REGRESSION MODEL – FIT ALL MODELS

Create a dataframe 
with 4 columns filled 
with these 4 lists
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BEST REGRESSION MODEL

.
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9 REGRESSION MODELS

.

⇥
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9 REGRESSION MODELS

.
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CHOOSE BEST MODELS

.
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BEST MODELS BY THE NUMBER OF PREDICTORS

.
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BEST MODELS BY THE NUMBER OF PREDICTORS

.

best_r2[1] is the R2 of the best model with one predictor
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BEST REGRESSION MODEL WITH 1 FEATURE

.
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BEST REGRESSION MODEL WITH 2 FEATURES

.
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BEST REGRESSION MODEL WITH 2 FEATURES

.
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BEST REGRESSION MODEL WITH 2 FEATURES

.
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BEST REGRESSION MODEL WITH 2 FEATURES

.
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DATAFRAME WITH BEST 11 MODELS
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DATAFRAME WITH BEST 11 MODELS
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DATAFRAME WITH BEST 11 MODELS

Cannot compare 
these models
using R-squared
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ADJUSTER R-SQUARED FORMULA

.
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ADJUSTER R-SQUARED FORMULA

.
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ADJUSTER R-SQUARED AND AIC FORMULAS

.
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BEST REGRESSION MODEL

.
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DATAFRAME WITH BEST 11 MODELS

.
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BEST MODELS

.

best AIC model

best Adj-R2 model
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AIC Best Model



Cesar Acosta Ph.D.

Analytics

AIC BEST MODEL

.
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AIC BEST MODEL – Create DataFrame X1 with columns for AIC best model

.
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Adj. R-squared Best Model
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adj-R2 BEST MODEL

.
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adj-R2 BEST MODEL

.
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adj-R2 BEST MODEL - Create DataFrame X2 with columns for Adj-R2 best model

.
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Use Holdout Cross-validation
to compare Best Models

Which is best for prediction?
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COMPARE MODELS – FULL Model

.



Cesar Acosta Ph.D.

Analytics

COMPARE MODELS

.

Best Adj R-squared Model
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COMPARE MODELS

.

Best AIC Model
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Use Kfold Cross-validation
to compare Best Models

Which is best for prediction?
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COMPARE MODELS

.



Cesar Acosta Ph.D.

Analytics

COMPARE MODELS

.
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COMPARE MODELS

.
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Prediction
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PREDICTION WITH BEST AIC MODEL

• Predict the Balance of a credit card customer 
with median values for income, credit limit, 
credit rating, number of credit cards, and age 

• Assume that the student status of the customer 
is the most frequent category 

.
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PREDICTION WITH BEST AIC MODEL

.

←  not student
←  student

Most common category is non-student
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PREDICTION WITH BEST AIC MODEL

.

predict Balance of this new customer  

Most common category is non-student
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PREDICTION


