
Introduction to  
Data Science
GIRI NARASIMHAN, SCIS, FIU



Outliers
FROM JOHNSON & WICHERN, APPLIED 
MULTIVARIATE STATISTICAL ANALYSIS, 6TH ED



CAP 5510 / CGS 5166

Canadian Hockey 

! Kids trained early; Leagues for age groups 
! Most talented get on Major Jr A league team& compete for 

Memorial Cup 
! What makes a top-notch hockey player? 
! Soccer, Baseball, Cricket, Swimming, Gymnastics
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Canadian Hockey Players 

! Cutoff birthdate is the key 
! Only accept kids who are not yet 10 on Jan 1 
! January Kids matured almost one extra year over December kids
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Detecting Outliers

! One SD variation should cover 68.3% in normal distribution 
! Two SDs should cover 95.4% in normal distribution 
! Visual detection 

! Harder in multivariate case. Why? 
❑ May be univariate or multivariate outlier
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Bivariate  
Outliers
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Multivariate Outliers

! Some outliers are hard to detect 
! Look for large values of  

❑  
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! p variables 
! n items/samples
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Sample Covariance & Correlation
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Basic Descriptive Statistics
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Outlier detection

! Dot plots for each variable 
! Scatter plot for each pair of variables 
! Calculate z-values and examine for outliers 

! Calculate gen sq distances & look for outliers
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Spotting outliers from z-values
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Spotting 
outliers 
from Gen. 
Distance 
values
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Harder to 
spot them 
on scatter 
plots!
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Other Transforms for Normality
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Hypothesis 
Testing

HTTPS://365DATASCIENCE.COM/WP-
CONTENT/UPLOADS/2019/05/365-DATA-
SCIENCE_HYPOTHESIS-TESTING-CHEAT-
SHEET.PDF
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Regression 
Analysis

FORM OF PREDICTIVE MODELLING  
• A DEPENDENT (TARGET) AND  
• INDEPENDENT VARIABLE 

(S) (PREDICTOR).  
• USED FOR FORECASTING, TIME SERIES 

MODELLING AND FINDING CAUSAL 
EFFECT RELATIONSHIP  
• E.g., relationship between driver age 

and # of road accidents by driver
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Regression 
Analysis
Linear 
Regression
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Evaluate model using R-squared measure
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Logistic Regression

! Logistic regression used to find probability of 
event=Success and event=Failure 

!Use logistic regression when dependent variable is 
binary (0/ 1, True/ False, Yes/ No) 

!widely used for classification problems

6/26/18

!22



Giri Narasimhan

Other types of regression

! Non-linear/polynomial regression 
! Stepwise 
! Ridge 
! Lasso 
! ElasticNet 
! … 
https://www.analyticsvidhya.com/blog/2015/08/comprehensive-guide-
regression/
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