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Unit II: Statistics 

Population: 

Population refers to the total set of observations that can be made. 

Example: If an individual study the weight of adult women, the population is the set of weights 

of all the women in the world.  

If an individual study the grade point average (GPA) of students at Harvard, the population is 

the set of GPA's of all the students at Harvard. 

Sample: 

A sample refers to a set of observations drawn from a population. 

Sample play a key role in research because it is impractical to study the whole population.  

Example: To know the average height of 12-year old American boys, we could not measure 

the height of all 12-year old boys in America, but we could measure a sample of boys. 

Sampled Data:  

A data sample is a set of data collected and/or selected from a statistical population by a 

defined procedure. The elements of a sample are known as sample points, sampling units or 

observations 

Sample Space:  

A sample space is a set of elements that represents all possible outcomes of a statistical 

experiment. 

Random Sampling: 

Random sampling is a procedure for sampling from a population in which (a) the selection of 

a sample unit is based on chance and (b) every element of the population has a known, non-

zero probability of being selected. 

Random sampling helps produce representative samples by eliminating voluntary response 

bias and guarding against under coverage bias. All good sampling methods rely on random 

sampling. 

Sampling Distribution: 

A sampling distribution is the frequency distribution of a statistic over many random samples 

from a single population. 

Example: Suppose that we draw all possible samples of size n from a given population. 

Suppose further that we compute a statistic (e.g., a mean, proportion, standard deviation) for 

each sample. The probability distribution of this statistic is called a sampling distribution. 

Variable: 

A variable is an attribute that describes a person, place, thing, or idea. The value of the 

variable can "vary" from one entity to another. 
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When the value of a variable is the outcome of a statistical experiment, that variable is a 

random variable. 

Example: Let the variable x represent the colour of a person's hair. The variable x could have 

the value of "blond" for one person, and "brunette" for another. 

Variation:  

Variation is a way to show how data is dispersed, or spread out. 

Different measures of variation: 

Range: Most basic measures of variation. It is difference between the smallest data item in 

the set & the largest. 

Quartile: Divides your data into quarters where each quarter having 25% amount of data.  

Interquartile Range: It is a measure of how data is spread around the mean.  

Frequency Count:  

A frequency count is a measure of the number of times that an event occurs. This is the most 

straight forward approach to work with quantitative data. Items are classified according to a 

particular scheme and an arithmetical count is made of the number of items (or tokens) within 

the text which belong to each classification (or type) in the scheme. 

Random Variable: 

When the value of a variable is the outcome of a statistical experiment, that variable is a 

random variable. 

Example: Suppose flipping a coin two times having four possible outcomes: HH, HT, TH, and 

TT. Now, let the variable X represent the number of Heads that result from this experiment. 

The variable X can take on the values 0, 1, or 2. In this example, X is a random variable; 

because its value is determined by the outcome of a statistical experiment. 

Uniform Random Variable: 

Continuous Uniform Random Variables are used to model a scenario where a continuous 

random variable can take values that are equally distributed (with equal probability) in an 

interval. Uniform distribution is the underlying distribution to model such random variables. 

Exponential Random Variable 

The exponential random variable has a probability density function and cumulative 

distribution function given (for any b > 0) by 

a) fX(x)=1bexp(-xb)u(x), 

b) fX(x)=[1-exp(-xb)]u(x). 

A plot of the PDF and the CDF of an exponential random variable is shown in figure. The 

parameter b is related to the width of the PDF and the PDF has a peak value of 1/b which 

occurs at x = 0. The PDF and CDF are nonzero over the semi-i fi ite i te al 0, ∞ , hi h a  
be either open or closed on the left endpoint. 
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Figure 2.1: PDF & CDF of Exponential Random Variable 

Exponential random variables are commonly encountered in the study of queueing systems. 

The time between arrivals of customers at a bank, for example, is commonly modelled as an 

exponential random variable, as is the duration of voice conversations in a telephone 

network. 

Mean: 

The "average" number; found by adding all data points and dividing by the number of data 

points. A mean score is an average score, often denoted by X. Thus, if you have a set of N 

numbers (X1, X , X , …., XN), the mean of those numbers would be defined as: 

X = (X1 + X2 + X3 + . . . + XN) / N = [Σ Xi ] / N 

For example, the mean of the numbers 1, 2, and 3 would be (1 + 2 + 3)/3 or 2. 

Median: 

The middle number; found by ordering all data points and picking out the one in the middle 

(or if there are two middle numbers, taking the mean of those two numbers). 

Example: The median of 4, 1, and 7 is 4 because when the numbers are put in order (1, 4, 7) 

the number 4 is in the middle. 

Range: 

The range is a simple measure of variation in a set of random variables. It is difference 

between the biggest and smallest random variable. 

Range = Maximum value - Minimum value 

Example: The range of the four random variables (3, 5, 5, 7} would be 7 - 3 or 4. 

Mode: 

The most frequent number that is, the number that occurs the highest number of times. 

Example: The mode of {4, 2, 4, 3, 2, 2} is 2 because it occurs three times, which is more than 

any other number. 

Downloaded from  be.rgpvnotes.in

Page no: 3 Follow us on facebook to get real-time updates from RGPV

https://be.rgpvnotes.in
https://www.facebook.com/rgpvnotes.in
https://be.rgpvnotes.in


Variance: 

The variance is a numerical value used to indicate how widely individuals in a group vary. If 

individual observations vary greatly from the group mean, the variance is big; and vice versa. 

It is important to distinguish between the variance of a population and the variance of a 

sample. They have different notation, and they are computed differently. The variance of a 

populatio  is de oted  σ2; and the variance of a sample, by s2. 

The variance of a population is defined by the following formula: 

σ2 = Σ Xi - X) 2 / N 

he e σ2 is the population variance, X is the population mean, Xi is the ith element from the 

population, and N is the number of elements in the population. 

The variance of a sample is defined by slightly different formula: 

s2 = Σ (Xi - X) 2 / (N - 1) 

where s2 is the sample variance, X is the sample mean, Xi is the ith element from the sample, 

and N is the number of elements in the sample.  

Standard Deviation: 

The standard deviation is a numerical value used to indicate how widely individuals in a group 

vary. If individual observations vary greatly from the group mean, the standard deviation is 

big; and vice versa. 

It is important to distinguish between the standard deviation of a population and the standard 

deviation of a sample. They have different notation, and they are computed differently. The 

sta da d de iatio  of a populatio  is de oted  σ a d the sta da d de iatio  of a sa ple, 
by s. 

The standard deviation of a population is defined by the following formula: 

σ = s t[Σ( Xi - X)2 / N ] 

he e σ is the populatio  sta da d de iatio , X is the populatio  ea , Xi is the ith element 

from the population, and N is the number of elements in the population. 

The standard deviation of a sample is defined by slightly different formula: 

s = sqrt[Σ Xi - X )2 / (N - 1 ) ] 

where s is the sample standard deviation, X is the sample mean, Xi is the ith element from the 

sample, and N is the number of elements in the sample. 

Correlation: 

Correlation is a bivariate analysis that measures the strength of association between two 

variables and the direction of the relationship 

Usually, in statistics, we measure four types of correlations: Pearson correlation, Kendall rank 

correlation, Spearman correlation, and the Point-Biserial correlation.   
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The value of a correlation coefficient ranges between -1 and 1. The greater the absolute value 

of a correlation coefficient, the stronger the linear relationship. The strongest linear 

relationship is indicated by a correlation coefficient of -1 or 1. The weakest linear relationship 

is indicated by a correlation coefficient equal to 0. 

A positive correlation means that if one variable gets bigger, the other variable tends to get 

bigger. A negative correlation means that if one variable gets bigger, the other variable tends 

to get smaller. 

A formula for computing a Pearson correlation coefficient is given below. 

Linear Correlation: 

Linear correlation refers to straight-line relationships between two variables. Correlation is 

said to be linear if the ratio of change is constant. When the amount of output in a factory is 

doubled by doubling the number of workers, this is an example of linear correlation.  

In other words, when all the points on the scatter diagram tend to lie near a line which looks 

like a straight line, the correlation is said to be linear.  

 

Figure 2.2: Linear Correlation 

Correlation & Causality: 

Co elatio  is the elatio ship et ee  thi gs that happe  o  ha ge togethe .  Co elatio  
ea s the e’s a elatio ship, ut ot a hu d ed pe e t.  

Example: If you paint, you might sell a painting. If you stand in the rain, you might get hit by 

lightning. 

Causatio  is the a t o  p o ess of ausi g so ethi g to happe  o  e ist.  I  othe  o ds, 
causation means one event is 100 percent certain to cause something else.  

Example: If ou pai t, ou’ll ake a pai ti g. If ou sta d i  the ai , ou’ll get et. 

Correlation is a statistical measure (expressed as a number) that describes the size and 

direction of a relationship between two or more variables. A correlation between variables, 

however, does not automatically mean that the change in one variable is the cause of the 

change in the values of the other variable. 

Causation indicates that one event is the result of the occurrence of the other event; i.e. there 

is a causal relationship between the two events. This is also referred to as cause and effect. 
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Regression: 

Regression is a technique used to model and analyse the relationships between variables and 

often times how they contribute and are related to producing a particular outcome together. 

Regression is a way of describing how one variable, the outcome, is numerically related to 

predictor variables. The dependent variable is also referred to as Y, dependent or response 

and is plotted on the vertical axis (ordinate) of a graph. The predictor variables are also 

referred to as X, independent, prognostic or explanatory variables.  

The equation for the regression line would be: 

ŷ = b0 + b1x 

where b0 is a constant, b1 is the regression coefficient, x is the value of the independent 

a ia le, a d ŷ is the p edi ted alue of the depe de t a ia le. 

Linear Regression: 

Simple linear regression is useful for finding relationship between two continuous variables. 

One is predictor or independent variable and other is response or dependent variable. 

Relationship between two variables is said to be deterministic if one variable can be 

accurately expressed by the other.  

Example: Using temperature in degree Celsius it is possible to accurately predict Fahrenheit.  

Linear regression is a basic and commonly used type of predictive analysis.  The overall idea 

of regression is to examine two things:  

(1) Does a set of predictor variables do a good job in predicting an outcome (dependent) 

variable?   

(2) Which variables in particular are significant predictors of the outcome variable, and in 

what way do they–indicated by the magnitude and sign of the beta estimates–impact the 

outcome variable?   

Classification: 

The process of arranging data into homogenous groups or classes according to some common 

characteristics present in the data is called classification. 

Example: During the process of sorting letters in a post office, the letters are classified 

according to the cities and further arranged according to streets. 

So classification is the problem of identifying to which of a set of categories (sub-populations) 

a new observation belongs, on the basis of a training set of data containing observations (or 

instances) whose category membership is known. 

Classification Criteria: 

There are four important bases of classification: 

(1) Qualitative Base   (2) Quantitative Base    (3) Geographical Base (4) Chronological or 

Temporal Base 
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 Qualitative Base: When the data are classified according to a quality or attribute such 

as sex, religion, literacy, intelligence, etc. 

 Quantitative Base: When the data are classified by quantitative characteristics like 

height, weight, age, income, etc. 

 Geographical Base: When the data are classified by geographical regions or location, 

like states, provinces, cities, countries, etc. 

 Chronological or Temporal Base: When the data are classified or arranged by their 

time of occurrence, such as years, months, weeks, days, etc. 

Types of Classification 

One-way Classification: If we classify observed data keeping in view a single characteristic, 

this type of classification is known as one-way classification. 

Example: The population of the world may be classified by religion as Muslim, Christian, etc. 

Two-way Classification: If we consider two characteristics at a time in order to classify the 

observed data then we are doing two way classification. 

Example: The population of the world may be classified by religion and sex. 

Multi-way Classification: We may consider more than two characteristics at a time to classify 

given or observed data. In this way we deal in multi-way classification. 

Example: The population of the world may be classified by religion, sex and literacy. 

 

Naïve Bayes Classifier: 

The Naive Bayes Classifier technique is based on the Bayesian theorem and is particularly 

suited when the dimensionality of the inputs is high. Despite its simplicity, Naive Bayes can 

often outperform more sophisticated classification methods. 

 

Figure 2.3: Naïve Bayes Classifier 

Example: As per the figure the objects can be classified as either GREEN or RED. Our task is to 

classify new cases as they arrive, i.e., decide to which class label they belong, based on the 

currently exiting objects. 

Since there are twice as many GREEN objects as RED, it is reasonable to believe that a new 

case (which hasn't been observed yet) is twice as likely to have membership GREEN rather 

than RED.  
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In the Bayesian analysis, this belief is known as the prior probability. Prior probabilities are 

based on previous experience, in this case the percentage of GREEN and RED objects, and 

often used to predict outcomes before they actually happen. 

Thus we can say that 

 

Support Vector Machine: 

Support Vector Machine (SVM) is a supervised machine learning algorithm which can be used 

for both classification and regression challenges. However, it is mostly used in classification 

problems. In this algorithm, we plot each data item as a point in n-dimensional space (where 

n is number of features you have) with the value of each feature being the value of a particular 

coordinate. Then, we perform classification by finding the hyper-plane that differentiate the 

two classes very well. 

 

 

Figure 2.4: Support Vector Machine 
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We hope you find these notes useful. 

You can get previous year question papers at  

https://qp.rgpvnotes.in . 

 

If you have any queries or you want to submit your 

study notes please write us at 

rgpvnotes.in@gmail.com 
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