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Introduction

➢ Prediction consists of learning from data.

➢ Predicting the outcomes of a random process is based on  observations

➢ Observations are independent realizations of the same random process; each observation 

is made of one or several variables. 

➢ Variables are either numbers, or elements belonging to a finite set "finite number of values”

➢ One variable = Univariate ;  2 variables = Bivariate , > 2 variables = Multivariate

➢ Interaction between variables cannot be explored. For this we need to understand about 

Correlation & Regression



What  is  Correlation 

Correlation quantifies the Degree and Direction

to which two variables are related. 

Correlation does not fit a line through the data points. 

But simply is computing a correlation coefficient 

tells how much one variable

tends to change when the other one does. 

When r is 0.0, there is no relationship. 

When r is positive, there is a trend that one variable goes up as the other one goes up.

When r is negative, there is a trend that one variable goes up as the other one goes down.



What  is  Correlation 

• If the two variables swapped the degree of correlation 

coefficient will be the same.

• Variables can be dependent or Independent

Three types of Correlation

1. Pearson Correlation

2. Kendall Rank Correlation

3. Spearman Correlation



Which Correlation Test to use ?

Parametric tests -- Use Pearson Correlation coefficient here

1. Assumes data has been randomly selected from the population

2. The variables have a normal distribution

3. Asscoiation of data is homoscedastic ( homogenous)  [ Std deviation is same ]

4. Data is measured using an interval or ratio scale.

Non- Parametric test - use Spearman or Kendall Tau Coefficient

1. Data may be selective and skewed ( Selective Population)

2. Variable have Skewed distribution 

3. Association of data is heteroscedastic ( inhomogenous)  [ Std deviation is varying ]

4. Data is measured with nominal or ordinal scale



What is Linear Regression 

Linear regression finds the best

line that predicts dependent

variable from independent

variable

Linear regression quantifies

goodness of fit with R2

The line that best predicts

independent variable from

dependent variable is not the

same as the line that predicts

dependent variable from

independent variable. The data

cannot be swapped



Pearson Correlation - (Parametric Test)

A study is conducted involving 10 students to investigate the association between statistics 

and science tests. The question arises here; is there a relationship between the degrees 

gained by the 10 students in statistics and science tests?



The calculation shows a 

strong positive correlation 

(0.761) between the 

student's statistics and 

science degrees. This 

means that as degrees of 

statistics increases the 

degrees of science 

increase also. Generally 

the student who has a high 

degree in statistics has 

high degree in science and 

vice versa.



Kendall tau Rank Correlation - (Non-Parametric Test)

𝜏 = Kendall rank correlation coefficient

𝑛𝑐 = number of concordant (Ordered in the same way). 

𝑛𝑑= Number of discordant (Ordered differently)

Let x1, …, xn be a sample for random variable x and 

Let y1, …, yn be a sample for random variable y of the same size n.

Select distinct pairs according to rank (x1 , y1) and (x1 , y2), (x2,y2) ,……..

For any such assignment of pairs, define each pair as concordant, discordant or neither as follows:  

Concordant (C) if (x1> x2 and y1> y2) or (x1 < x2 and y1 < y2)  

Discordant (D) if (xi > xj and yi < yj) or (xi < xj and yi > yj)  

Neither if x1 = x2 or y1 = y2 (i.e. ties are not counted).



Concordant Discordant

1 5 4

2 7 1

3 7 0

4 3 3

5 3 2

6 4 0

7 3 0

8 3 0

9 2 0

10 1 0

Kendall's Tau coefficient 𝜏 = 0.556; this indicates a moderate positive 

relationship between the ranks individuals obtained in the statistics 

and science exam. This means the higher you ranked in statistics, the 

higher you ranked in science also, and vice versa.



Spearman Rank Correlation - (Non-Parametric Test).

Spearman rank correlation test does not assume any assumptions about the distribution of the data and is the 

appropriate correlation analysis when the variables are measured on a scale that is at least ordinal

𝜌 = Spearman rank correlation coefficient 

di= the difference between the ranks of corresponding values Xi and Yi 

n= number of value in each data set

indicates a strong positive relationship 

between the ranks individuals obtained in 

the statistics and science exam



Regression Analysis

➢ Involves identifying and evaluating the relationship between a dependent variable and one or

more independent variables, which are also called predictor or explanatory variables.

➢ Useful to assess and adjusting for confounding

➢ Explores relationships that can be readily described by straight lines or their generalization to

many dimensions

➢ Single continuous dependent variable + single independent variable, the analysis is called a

simple linear regression analysis

➢ Multiple regression explores relationship between several independent or predictor variables

and a dependent variable.



Linear Regression Analysis

In a cause and effect relationship, the independent variable is the cause, and the dependent

variable is the effect. Least squares linear regression is a method for predicting the value of a

dependent variable y, based on the value of an independent variable x.

𝐲 = 𝛽0 ± 𝛽1 𝒙1



Linear Regression Analysis

A study is conducted involving 10 patients to investigate the Relationship & Effects of patient’s Age and their BP

𝑬𝒔𝒕𝒊𝒎𝒂𝒕𝒆𝒅 𝒃𝒍𝒐𝒐𝒅 𝒑𝒓𝒆𝒔𝒔𝒖𝒓𝒆 (Ŷ) = 85.026 + 1.140 age

𝛽0 = 85.026 indicates that blood pressure at age zero. 

Regression coefficient 𝛽1 = 1.140 indicates that as age 

increase by 1 year the blood pressure increase by 1.140 



ANOVA ( Analysis of variance) Test

A statistical method that examine whether there are significant differences in the means among three or more groups.

By evaluating the variance within and between groups, ANOVA helps determine if the observed distinctions likely 
stem from genuine group variations or mere chance. 

It’s frequently used in experimental studies to assess how independent variables impact a dependent variable.

Types:

•One-Way ANOVA: Compares means of three or more independent groups based on one independent variable.

•Two-Way ANOVA: Examines the influence of 2 independent variables on a dependent variable, and can assess 

interaction effects. 



𝑬𝒔𝒕𝒊𝒎𝒂𝒕𝒆𝒅 𝒃𝒍𝒐𝒐𝒅 𝒑𝒓𝒆𝒔𝒔𝒖𝒓𝒆 (Ŷ) = 85.026 + 1.140 age

F = MST / MSE

2662.75 1 2662.75 34.195

622.95 8 77.86875

3284 9

We can say that 81% of 

the variation in the BP 

rate is explained by age

Est.        Est-Mean                    Actual – Est                    Actual - Mean



56 newly diagnosed epithelial ovarian cancer patients. Preoperative serum levels of leptin, prolactin, osteopontin (OPN), 
insulin-like growth factor-II, and CA-125 were determined by ELISA

Correlation between the five biomarkers was assessed using Pearson's correlation analysis.

There was a significant negative correlation between prolactin and leptin and a significant positive correlation between 
prolactin and OPN. No significant correlation was found between any of the other biomarkers



615 consecutive patients operated for colonic cancer.  ( Screened & Non screened Pts)

Patients were stratified into high-risk and low-risk groups based on T stage.

The Kendall tau correlation coefficient was used to calculate concordance between 

radiological (r)T-stage obtained at CT & pathological (p)T-stage from the final pathology

No significant differences in the Kendall tau values for diagnostic measures between the 

groups at the 95% (CI) level: 49% (95% CI, 43–55) for all individuals, 48% (95% CI, 40–56) 

for screened individuals, & 47% (95% CI, 37-56) for non-screened individuals.

CT-based T-staging showed no differences between the screened and symptomatic pts.



Baseline A2M levels were obtained for 258 patients prior to thoracic radiotherapy (RT). 
Dose-volume characteristics were extracted from treatment plans. 
Spearman's correlation (Rs) test was used to correlate clinical and dosimetric variables with toxicities.



The attribute values ranges from 

Clump Thickness 1 - 10 

Uniformity of Cell Size 1 - 10 

Uniformity of Cell Shape 1 – 10

Marginal Adhesion 1 - 10 

Single Epithelial Cell Size 1 - 10 

Bare Nuclei 1 - 10 

Bland Chromatin 1 - 10 

Normal Nucleoli 1 - 10 

Mitoses 1 – 10

Class =  Benign Vs Malignant

The success rate of 

classification is 84.33% 

obtained by linear regression.
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