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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY
HYDERABAD

B. Tech III Year I Semester Examinations, January/February - 2023
INTRODUCTION TO DATA SCIENCE
(Computer Science and Engineering — Data Science)
Time: 3 Hours Max. Marks: 75
Note: 1) Question paper consists of Part A, Part B.

11) Part A is compulsory, which carries 25 marks. In Part A, Answer all
questions.

1i1) In Part B, Answer any one question from each unit. Each question carries
10 marks and may have a, b as sub-questions.

PART — A (25 Marks)
1.a) Define statistical inference. [2]
b) Write about basic data types in R. [3]
c) Explain about type of an Attribute. [2]
d) Describe about Mean, Median, and Mode. [3]
e) What are structured array? Give examples. [2]
f) Explain about how to merging lists. [3]
g) Explain about logical operators with example. [2]
h) Define Recursion in R. [3]
1) Define Clustering. [2]
J) Explain about Sampling. [3]
PART — B (50 Marks)
2. a) What is Data Science? Explain Data Science process.
b) Describe about probability distributions and fitting a model. [5+5]
OR

3.a) Write the advantages of R programming. Explain various features of R
language with necessary examples.
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b) Write a R program for matrix multiplication. [5+5]

4.a) Describe about asymmetric attributes and binary attributes in detail.

b) Explain about describing attributes by the number of values. [5+5]
OR

5.a) Evaluate measuring the Central Tendency.

b) Analysis of graphic displays of basic statistical descriptions of data. [5+5]

6.a) What is a vector in R? List the difference between vector and list.

b) Explain the different concepts of arrays in R Language. [5+5]
OR

7. a) Explain about ordered and unordered factors in R.

b) Describe about creating a named list and accessing list elements. [5+5]

8. a) Describe about conditional statements in R with an example.

b) Explain about vectors with an example program.
[6+4]

OR

9. a) How to load an R Package and describe mathematical functions in R.

b) Calculate probability for n*(n-1) functions. [5+5]

10. a) Explain about regression and Log-Linear Models.

b) Describe about Wavelet Transforms and Data Cube Aggregation. [5+5]
OR

11. a) Compare between pixel-oriented and geometric projection visualization
techniques.

b) Describe about different about hierarchical visualization techniques.  [5+5]



(360DigiTMG

Digital Transformation | Management

Answerkey-DS-Jan-2023
Part-A:
1. a) Define statistical inference.

Statistical inference is the process of drawing conclusions or making
predictions about a population based on a sample of data. It involves using
statistical methods to estimate parameters, test hypotheses, and assess the
uncertainty of our conclusions. Statistical inference is crucial in data analytics
and data science for making data-driven decisions.

b) Write about basic data types in R.

In R, there are several basic data types. Numeric is used for numbers, character
for text, integer for whole numbers, logical for true or false values, and complex
for complex numbers. These data types are fundamental for data manipulation
and analysis in R.

c) Explain the type of an Attribute.

The type of an attribute refers to its data structure. Attributes can be categorized
into two main types: categorical and numerical. Categorical attributes represent
distinct categories or labels, such as the types of products in a store. Numerical
attributes represent values that can be measured or counted, like temperature or
age. Understanding the type of attribute is essential for data analysis.

d) Describe Mean, Median, and Mode.

Mean, median, and mode are measures of central tendency in statistics. The
mean is the average of a set of values, calculated by summing all values and
dividing by the number of values. The median is the middle value in a sorted
dataset, and the mode is the value that occurs most frequently. These measures
provide insights into the central or typical values in a dataset.

e) What are structured arrays? Give examples.

Structured arrays are data structures that allow for the storage of multiple data
types in a structured manner. They are often used in programming languages
like Python with libraries such as NumPy. An example of a structured array
could be storing information about students, including their names, ages, and
grades, in a structured format that makes it easy to work with such data in data
analytics and data science applications.

f) Explain about how to merge lists.

Merging lists in data analytics typically involves combining two or more lists
into a single list. This can be done using functions like 'c()' in R or 'concatenate'
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in Python, which join lists end-to-end. For instance, if you have two lists, list] =
[1, 2, 3] and list2 = [4, 5, 6], you can merge them to get a single list, merged list
=[1,2,3,4,5,6].

g) Explain about logical operators with example.

Logical operators are used in data analytics to perform operations on logical
values (True or False). In R, common logical operators include 'AND' (&&),
'OR' (||), and 'NOT" (!). For example, you can use '&&' to check if two
conditions are both true, like in this R code: (x > 5) && (y < 10), which will
evaluate to true if both x is greater than 5 and y is less than 10.

h) Define Recursion in R.

Recursion in R refers to a function calling itself during its execution. This
technique is often used for solving problems that can be broken down into
smaller, similar subproblems. An example of a recursive function in R is the
calculation of factorial, where a function calls itself with a smaller argument
until a base case is reached.

1) Define Clustering.

Clustering is a technique in data analytics used to group similar data points
together based on certain characteristics. It helps identify patterns and
relationships within datasets. For example, in customer segmentation, clustering
can group customers with similar purchase behaviors into distinct clusters to
better target marketing strategies.

j) Explain about Sampling.

Sampling in data analytics is the process of selecting a subset of data from a
larger dataset for analysis. It's often done to make analysis more manageable,
especially when working with large datasets. Different sampling methods
include random sampling, stratified sampling, and systematic sampling,
depending on the research objectives and data structure. Sampling helps draw
meaningful conclusions without analyzing the entire dataset.

Part-B:
2. a) What is Data Science? Explain the Data Science process.

Data Science is a multidisciplinary field that uses a combination of statistical,
mathematical, programming, and domain-specific knowledge to extract insights
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and knowledge from data. The Data Science process typically involves the
following steps:

1. Problem Definition: The process begins with understanding the problem or
question to be addressed. It's crucial to define clear objectives and the expected
outcome.

2. Data Collection: Data scientists gather data from various sources, which can
be structured (e.g., databases) or unstructured (e.g., text or images).

3. Data Cleaning: Raw data often contains errors, missing values, or
inconsistencies. Data cleaning involves preprocessing to ensure data quality.

4. Data Exploration: In this phase, descriptive statistics, data visualization, and
exploratory data analysis are performed to understand the dataset's
characteristics.

5. Feature Engineering: Features or variables that are relevant to the problem are
selected or created. This can involve transformations, encoding, or scaling.

6. Model Selection: Depending on the nature of the problem, data scientists
choose appropriate models, which can range from statistical models to machine
learning algorithms.

7. Model Training: Data is split into training and testing sets, and the model is
trained on the training data to learn patterns and relationships.

8. Model Evaluation: The model's performance is assessed using various
metrics, such as accuracy, precision, recall, or F1 score, depending on the
problem.

9. Model Optimization: If the model's performance is not satisfactory,
hyperparameter tuning and optimization are carried out to improve results.

10. Deployment: Once a model performs well, it is deployed in a real-world
setting, where it can make predictions or recommendations.

11. Monitoring and Maintenance: Models require ongoing monitoring to ensure
they continue to perform well. Data scientists may need to retrain models as
new data becomes available.

12. Communication: The insights and findings from the analysis are
communicated to stakeholders through reports, visualizations, and
presentations.

13. Feedback Loop: Data scientists often receive feedback from stakeholders,
which can lead to refinements in the analysis or the need to address new
questions.
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b) Describe probability distributions and fitting a model.
Probability Distributions:

Probability distributions are mathematical functions that describe the likelihood
of various outcomes in a random experiment. In data science, understanding
probability distributions is crucial. There are several types of probability
distributions, including:

1. Normal Distribution (Gaussian): It has a bell-shaped curve and is often used
to model data in natural phenomena.

2. Binomial Distribution: Used for discrete data with two possible outcomes,
like success or failure.

3. Poisson Distribution: Suitable for counting the number of events in a fixed
interval of time or space.

4. Exponential Distribution: Models the time between events in a Poisson
process.

5. Uniform Distribution: All outcomes are equally likely.
6. Logistic Distribution: Used for modeling probabilities in logistic regression.
Fitting a Model:

Fitting a model involves finding the best parameters for a statistical or machine
learning model to describe a given dataset. This process includes:

1. Model Selection: Choose an appropriate model (linear regression, decision
trees, neural networks, etc.) based on the nature of the data and the problem.

2. Parameter Estimation: Estimate the model parameters that best fit the data.
This often involves optimization techniques like least squares for linear
regression.

3. Validation: Validate the model by testing it on a separate dataset to ensure it
generalizes well and doesn't overfit.

4. Model Comparison: Compare the performance of different models using
appropriate evaluation metrics.

5. Fine-tuning: Adjust hyperparameters (e.g., learning rates, regularization
strength) to improve the model's performance.

6. Interpretation: Understand the model's coefficients or features to interpret its
significance and impact.

7. Visualization: Visualize the model's predictions and assess its fit to the data.



HH ®
(‘# 360DigiTMG
Digital Transformation | Management | Governance

8. Deployment: Once satisfied with the model's performance, it can be deployed
for practical use in making predictions or decisions.

3. a) Write the advantages of R programming. Explain various features of
R language with necessary examples.

1. Open Source: R is an open-source language, making it accessible to everyone
without any cost.

2. Extensive Libraries: R has a vast ecosystem of packages and libraries for
various data analysis tasks. For example, the 'dplyr' package for data
manipulation.

3. Statistical Capabilities: R is renowned for its statistical capabilities, allowing
complex statistical analysis and modeling.

4. Data Visualization: R offers excellent data visualization tools with packages
like 'ggplot2' for creating high-quality plots.

5. Data Handling: R can efficiently handle and manipulate data, making it
suitable for data preprocessing.

6. Community Support: A large and active community provides support,
resources, and user-contributed packages.

7. Integration: R can be integrated with other languages like C++, Python, and
SQL for versatility.

8. Reproducibility: R scripts allow for complete reproducibility of data analysis,
enhancing transparency.

9. Cross-Platform: R works on various platforms like Windows, macOS, and
Linux.

10. Machine Learning: R offers machine learning packages like 'caret' for
building predictive models.

Example:

R

# Loading a dataset and creating a scatterplot using 'ggplot2'
library(ggplot2)

data <- iris

ggplot(data, aes(x = Sepal.Length, y = Sepal. Width, color = Species)) +



(360DigiTMG

Digital Transformation | Management

geom_point()

b) Write a R Program for Matrix Multiplication.
“R

# Creating two matrices for multiplication

matrix1 <- matrix(c(2, 3, 4, 1, 5, 6), nrow = 2)

matrix2 <- matrix(c(7, 8, 9, 10, 11, 12), nrow = 2)

# Performing matrix multiplication

result matrix <- matrix1 %*% matrix2

# Displaying the result

print("Matrix 1:")

print(matrix1)

print("Matrix 2:")

print(matrix2)

print("Result of Matrix Multiplication:")

print(result matrix)

This R program first defines two matrices, ‘matrix]" and "matrix2’, and then
uses the "%*%" operator to perform matrix multiplication. The result is stored in
‘result_matrix’, and all three matrices are printed to the console.

4. a) Describe about asymmetric attributes and binary attributes in detail.
Asymmetric attributes:

1. Asymmetric attributes refer to characteristics in a dataset where the
distribution of values is not evenly balanced.

2. In such attributes, one value occurs more frequently compared to other
values.

3. They are often found in categorical or nominal data where certain categories
are much more common than others.

4. Asymmetric attributes can impact data analysis as they may lead to biased
results or misinterpretation.
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5. Examples include product ratings, where most products receive average
ratings, but a few receive extremely high or low ratings.

Binary attributes:

6. Binary attributes are a specific type of asymmetric attribute with only two
possible values.

7. These two values are typically labeled as 0 and 1, or True and False.

8. Binary attributes are commonly used in classification problems, such as spam
detection (spam or not spam).

9. They are also used to represent yes/no or present/absent situations in data.

10. Examples of binary attributes include gender (male or female) and customer
purchase (purchased or not purchased).

b) Explain about describing attributes by the number of values.

Describing attributes by the number of values is important in data analysis as it
provides insights into the nature and complexity of the data:

1. Nominal Attributes: Nominal attributes have distinct, unordered categories.
The number of values represents the total number of distinct categories. For
example, the colors of cars (red, blue, green) have three values.

2. Ordinal Attributes: Ordinal attributes also have categories, but these
categories have a specific order or ranking. The number of values reflects the
total number of ordered categories. For instance, education levels (high school,
bachelor's, master's) have three values.

3. Interval Attributes: Interval attributes are numeric and have a meaningful
order. The number of values corresponds to the total number of intervals.
Temperature in Celsius, for instance, can be divided into a specific number of
values, such as 100 intervals between 0 and 100 degrees.

4. Ratio Attributes: Ratio attributes are numeric with a meaningful order and a
true zero point. The number of values is determined by the range of possible
values. Examples include age, income, and weight, which have infinite values
within their ranges.

5. Binary Attributes: Binary attributes have only two wvalues, typically
represented as 0 and 1 or True and False. They are used to denote yes/no or
presence/absence situations.
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Understanding the number of values in attributes is essential for selecting
appropriate data analysis techniques, handling missing data, and choosing
visualization methods that best represent the data's characteristics.

5. a) Evaluating measuring the Central Tendency

Measuring central tendency is crucial in summarizing data. It helps us
understand the typical or central value of a dataset. There are several methods to
evaluate central tendency:

1. Mean: The arithmetic average, calculated by summing all values and dividing
by the number of data points.

2. Median: The middle value when data is sorted in ascending order, or the
average of the two middle values for even-sized datasets.

3. Mode: The most frequently occurring value in the dataset.

4. Range: The difference between the maximum and minimum values,
providing a sense of data spread.

5. Quartiles: These include the first quartile (Q1), median (Q2), and third
quartile (Q3), which divide data into four equal parts.

6. Percentiles: These give specific values below which a certain percentage of
data falls, such as the 25th percentile (P25) or the 75th percentile (P75).

7. Geometric Mean: Useful for datasets with values that have a multiplicative
relationship.

8. Harmonic Mean: Suitable for datasets with rates or ratios.

9. Trimmed Mean: Calculated by removing a percentage of the extreme values
to reduce their influence.

10. Weighted Mean: Useful when different data points have different levels of
importance or frequency.

b) Analysis of graphic displays of basic statistical descriptions of data

Analyzing graphic displays of basic statistical descriptions of data is essential
for gaining insights into data distributions. Here are ten key points to consider:

1. Histogram: A histogram visually displays the distribution of numerical data
by dividing it into bins or intervals. It helps identify patterns and outliers.

2. Box Plot: A box plot or box-and-whisker plot shows the median, quartiles,
and potential outliers in a dataset, providing a summary of its spread.

3. Scatter Plot: This displays individual data points on a two-dimensional plane,
helping identify relationships or correlations between two variables.
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4. Bar Chart: Suitable for comparing categorical data and showing frequency or
proportion in each category.

5. Line Chart: Useful for displaying trends or changes over time, such as stock
prices or temperature fluctuations.

6. Pie Chart: Represents parts of a whole, typically used to show the
composition of a categorical variable as percentages.

7. Frequency Polygon: A line chart connecting the midpoints of histogram bars,
offering a smoother view of data distribution.

8. Cumulative Frequency Distribution: A chart that shows how many data
points are less than or equal to a specific value, useful for percentile
calculations.

9. Time Series Plot: Illustrates data points in chronological order, revealing
temporal patterns and seasonality.

10. Q-Q Plot: Quantile-quantile plots compare the quantiles of the dataset to a
theoretical distribution, helping to assess normality and detect deviations.

These graphical representations provide valuable insights into data
characteristics and aid in making informed decisions in data analysis and
statistics.

6. a) What is a vector in R? List the difference between a vector and a list.

In R, a vector is a fundamental data structure that stores a collection of elements
of the same data type. Here are the key differences between a vector and a list:

1. Homogeneity: Vectors are homogeneous, meaning they can only store
elements of the same data type, such as numeric, character, or logical values.
Lists, on the other hand, can store elements of different data types.

2. Size: Vectors have a fixed size, meaning you need to specify the number of
elements when creating a vector. Lists can dynamically grow or shrink in size.

3. Subsetting: Elements in a vector are accessed by their position using
indexing, starting from 1. Lists use names or indices for subsetting.

4. Atomic vs. Recursive: Vectors are atomic, meaning they can't contain other
vectors or lists. Lists can contain elements that are themselves lists or vectors.

5. Coercion: When you combine elements in a vector, R may automatically
convert them to a common data type. Lists do not perform this type of coercion.

6. Performance: Vectors generally offer better performance for operations
involving elements of the same data type. Lists may be slower due to their
flexibility.
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7. Representation: Vectors are usually represented as a one-dimensional
structure, while lists are two-dimensional structures with names associated with
their elements.

8. Functions: Some R functions are specifically designed to work with vectors,
making vector operations more efficient and concise.

9. Type Stability: Vectors are type-stable, meaning they maintain the same data
type throughout, while lists can change data types for different elements.

10. Usage: Vectors are commonly used for mathematical and statistical
operations, while lists are more flexible and used for complex data structures.

b) Explain the different concepts of arrays in R Language.

In R, arrays are multi-dimensional data structures that can store elements of the
same data type. There are two main concepts of arrays:

1. Matrix: A matrix is a two-dimensional array in R, essentially a special case of
an array with rows and columns. All elements in a matrix are of the same data
type. You can create a matrix using the ‘'matrix()" function, specifying the data
and the number of rows and columns.

2. Array: An array is a more general multi-dimensional data structure in R.
Unlike matrices, arrays can have more than two dimensions. You can create an
array using the ‘array()’ function, specifying the data, dimensions, and
optionally, dimension names.

Differences between matrices and arrays:

Dimensions: Matrices are two-dimensional, while arrays can have more than
two dimensions.

Creation: Matrices are typically created using the "matrix()’ function, while
arrays use the “array()" function.

Subsetting: Elements in a matrix are accessed using row and column indices. In
arrays, you need to specify indices for all dimensions.

Operations: Matrices are suitable for linear algebra operations, while arrays are
used for more complex multi-dimensional data.

Example: For example, a 3x3 matrix is a two-dimensional data structure, while
a 3x3x3 array is a three-dimensional data structure in R.

7. a) Explain about ordered and unordered factors in R
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Ordered Factors:
1. In R, factors are variables that represent categorical data.

2. Ordered factors are a type of factor where the levels have a specific order or
hierarchy.

3. They are typically used when the categories have a natural ranking, like
"low," "medium," and "high."

4. You can create ordered factors using the 'factor()' function with the 'ordered'
argument.

5. An example of creating an ordered factor: 'size <- factor(c("small",
"medium", "large"), ordered = TRUE)'".

6. Ordered factors are helpful in statistical analysis and data visualization, as
they preserve the order of categories.

7. You can use functions like 'summary()' to see the order of levels and their
counts.

8. Ordered factors are also useful for creating ordered bar plots or histograms.
Unordered Factors:

1. Unordered factors, on the other hand, don't have a specific order among their
levels.

2. They are appropriate for categorical data where no inherent order exists, such
as colors or cities.

3. You can create unordered factors using the 'factor()' function without the
'ordered' argument.

4. Example: 'color <- factor(c("red", "green", "blue"))'.
5. Unordered factors are useful for creating frequency tables and bar charts.

6. Functions like 'table()' can help you summarize the distribution of levels in
unordered factors.

7. Unordered factors are more versatile when the categories don't have a natural
sequence.

8. They are often used for classification and grouping in statistical modeling.
b) Describe creating a named list and accessing list elements
Creating a Named List:

1. In R, you can create a named list by using the 'list()' function and specifying
names for each element.
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2. For example, 'my_list <- list(first name = "John", last name = "Doe", age =
30)' creates a named list with three elements.

3. The names help identify and access specific elements within the list.

4. You can include various data types in a named list, including vectors, data
frames, or even other lists.

5. Named lists are useful for storing and organizing different types of
information.

Accessing List Elements:

6. To access elements in a named list, you can use the '$' operator followed by
the element's name.

7. For example, 'my_list$first name' would return "John."

8. Another way to access elements is by using double square brackets, like
'my_list[["age"]]' to get the age value.

9. You can also use numeric indexing, such as 'my list[[3]]' to access elements
by their position in the list.

10. Using the 'names()' function, you can retrieve all the names of elements in
the list, making it easier to navigate and manipulate your data.

8. a) Describe about conditional statements in R with example.

Conditional statements in R allow you to make decisions in your code based on
certain conditions. Here's a detailed explanation with an example program:

1. if Statement: The 'if' statement 1s used to execute a block of code if a
condition is true. For instance:

“R
x<-10
if (x>5) {

print("x is greater than 5")

}

2. else Statement: You can use the 'else' statement to execute code when the
condition in 'if' is not true:

“R

x<-3
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if (x>5) {
print("x is greater than 5")
} else {

print("x is not greater than 5")

b

3. else if Statement: If you have multiple conditions, you can use 'else if' to
check them in sequence:

“R
x<-5
if (x> 10) {

print("x is greater than 10")
}elseif (x>5) {

print("x is greater than 5 but not 10")
} else {

print("x is not greater than 5")

}

4. Nested if Statements: You can nest 'if' statements inside each other for more
complex conditions.

5. Switch Statement: R also has a 'switch' function to choose among several
alternatives based on the value of an expression.

6. Ternary Operator: R supports a shorthand way to write conditional
statements, known as the ternary operator:

“R
x <-8
result <- ifelse(x > 5, "x 1s greater than 5", "X is not greater than 5")

print(result)

7. Vectorized Conditions: You can use conditional statements on vectors in R,
and 1t will apply the condition element-wise.
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8. Logical Operators: Combine conditions using logical operators like '&&'
(AND), "' (OR), and "!" (NOT).

9. Use of Functions: You can create custom functions that contain conditional
statements to perform specific tasks based on conditions.

10. Error Handling: Conditional statements are also used in error handling with
'tryCatch' to manage exceptions.

b) Explain about vectors with an example program.

Vectors are fundamental data structures in R that can hold elements of the same
data type. Here's an explanation along with a program:

1. Creating Vectors: You can create vectors using the 'c()' function. For example:
“R
my_ vector <-¢(1, 2, 3,4, 5)

2. Types of Vectors: R supports various types of vectors, including numeric,
character, logical, integer, and complex vectors.

3. Vector Operations: You can perform operations on vectors element-wise. For
example:

“R
x <-c(1,2,3)
y<-¢(4,5,6)

result <-x+vy

4. Vector Indexing: Access specific elements of a vector using indexing. In R,
indexing starts at 1.

“R

my_vector[3] # Access the third element of my vector

5. Vector Functions: R provides functions like 'length()', 'sum()', 'mean()', and
'max()' to perform operations on vectors.
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6. Concatenation: You can concatenate vectors using the 'c()' function. For
example:

“R

new_vector <- c(my_vector, 6, 7, 8)

7. Named Vectors: You can assign names to vector elements for better
readability:

“R

named vector<-c(a=1,b=2,¢c=3)

8. Logical Vectors: Vectors can also store logical values, which are useful for
conditions and filtering data.

9. Vectorization: R is a vectorized language, meaning most operations can be
applied to entire vectors without explicit looping.

10. Vector Subsetting: You can subset vectors to extract elements that meet
specific conditions using logical indexing.

Vectors are a crucial data structure in R, and understanding how to work with
them is essential for data manipulation and analysis.

9. a) How to load an R Package and describe mathematical functions in R
1. To load an R package, you use the 'library()" function. For example, to load
the 'dplyr' package, you would write ‘library(dplyr).

2. R packages are collections of functions, data, and documentation. They

extend R's capabilities and provide specialized tools for various tasks.

3. R has a wide range of mathematical functions built in. You can use functions
like “sqrt()" for square root, ‘log()" for natural logarithm, and ‘abs()" for
absolute value.

4. The 'math' package in R contains many advanced mathematical functions.
You load it using library(math)".

5. Mathematical functions in R can be applied to single values, vectors, or entire
data frames, making them versatile for data analysis.
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6. For instance, you can use the ‘'mean()" function to calculate the average of a
set of numbers.

7. R also supports trigonometric functions like ‘sin()’, "cos()’, and ‘tan()" for
trigonometric calculations.

8. The 'stats' package includes statistical functions like “t.test()’ for hypothesis
testing and “cor()" for correlation calculations.

9. You can create custom functions in R using the ‘function()’ keyword,
allowing you to define your own mathematical operations.

10. Documentation for R packages and functions can be accessed using the *?
operator followed by the package or function name, such as "?mean’ to get
information on the 'mean()' function.

9. b) Calculate probability for n*(n-1) functions

To calculate the probability for n*(n-1) functions, you need to specify whether
you're looking for a single probability value or a probability distribution. Let's
consider a single probability value:

1. The expression n*(n-1) represents the number of ways to choose 2 items from
a set of n items without replacement.

2. If you want the probability of a specific event occurring, you need to know
the total number of possible outcomes and the number of favorable outcomes.

3. For example, if you have n people, and you want to calculate the probability
of two people having the same birthday, you'd consider that there are n*(n-1)
pairs of people.

4. Calculate the total number of possible outcomes based on the problem. In the
birthday example, if there are 365 days in a year, you have 365*365
possibilities.

5. Determine the number of favorable outcomes. For the birthday problem,
you're interested in the pairs of people with the same birthday, so that would be
365 (the number of ways two people can share a birthday).

6. The probability of two people sharing a birthday in this case is 365/
(365*365) = 1/365.

7. If you're interested in a different problem involving n*(n-1) functions, the
approach may vary, but the key is to identify the total outcomes and the
favorable outcomes to calculate the probability.
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8. For probability distributions, you would need to specify the context and the
distribution you're dealing with, such as binomial, Poisson, or other
distributions.

9. Additionally, make sure to adapt this approach to your specific problem or
context to calculate the probability accurately.

10. Remember to use relevant formulas and statistical concepts if necessary to
address more complex scenarios.

10. a) Explain about regression and Log-Linear Models.
Regression:

1. Regression is a statistical modeling technique used in data analytics to
analyze the relationship between a dependent variable and one or more
independent variables.

2. It helps in predicting or estimating the value of the dependent variable based
on the values of the independent variables.

3. Linear regression assumes a linear relationship between variables, where the
dependent variable is a linear combination of the independent variables.

4. There are various types of regression models, including simple linear
regression, multiple linear regression, and logistic regression for binary
outcomes.

5. Regression analysis provides coefficients that indicate the strength and
direction of the relationships between variables.

6. It is widely used in predictive modeling, time series analysis, and
understanding the impact of variables on an outcome.

Log-Linear Models:

7. Log-linear models are a type of statistical model used for analyzing
categorical data, such as counts or frequencies.

8. They are particularly useful when dealing with multi-dimensional
contingency tables, which represent the joint distribution of multiple categorical
variables.

9. Log-linear models transform the cell counts of a contingency table by taking
their natural logarithms, making it easier to model interactions and
relationships.

10. These models are often used in fields like epidemiology, social sciences, and
market research to study associations between categorical variables while
controlling for confounding factors.
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10. b) Describe about Wavelet Transforms and Data Cube Aggregation.
Wavelet Transforms:

1. Wavelet transforms are mathematical techniques used in signal processing
and data analysis.

2. They involve decomposing a signal into different scales or frequencies,
allowing both high and low-frequency components to be analyzed separately.

3. This technique is valuable for denoising signals, compressing data, and
identifying features at different scales.

4. Wavelet transforms are used in image compression (JPEG2000), audio
compression, and even in the analysis of financial time series data.

5. They offer advantages over traditional Fourier analysis as they capture both
time and frequency information simultaneously.

Data Cube Aggregation:

6. Data cube aggregation is a method used in data warehousing and OLAP
(Online Analytical Processing) to summarize and aggregate data across multiple
dimensions.

7. It allows users to analyze data at different granularities by precomputing and
storing aggregated values in a data cube.

8. Data cubes are often constructed from large datasets, making it faster and
more efficient to retrieve summarized information.

9. Aggregation operations include sum, count, average, and more, and can be
performed across various dimensions.

10. Data cube aggregation is essential for business intelligence and decision
support systems, helping users explore data from different perspectives and
make informed decisions.

11. a) Compare between pixel-oriented and geometric projection
visualization techniques

Pixel-Oriented Visualization:
1. Pixel-oriented visualization is also known as raster graphics.

2. It represents images as grids of individual pixels, with each pixel assigned a
color.

3. These techniques are well-suited for displaying images and photographs.
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4. Common file formats for pixel-oriented visualizations include JPEG and
PNG.

5. Scaling pixel-oriented images can result in a loss of quality, as individual
pixels become visible.

Geometric Projection Visualization:

1. Geometric projection visualization, or vector graphics, represents images
using mathematical formulas and geometric shapes.

2. It is resolution-independent and can be scaled without loss of quality.

3. Geometric projection techniques are ideal for creating logos, diagrams, and
scalable icons.

4. Common file formats for geometric projection visualizations include SVG
and PDF.

5. They are suitable for applications where precise scaling and printing are
required.

6. Pixel-oriented visualizations are pixel-based, meaning they can suffer from
pixelation when scaled.

7. Geometric projection visualizations use mathematical formulas to define
shapes, making them infinitely scalable.

8. Pixel-oriented images are typically larger in file size due to the storage of
each pixel's color information.

9. Geometric projection images are smaller in file size because they store shapes
and coordinates, which are more efficient.

10. For digital art and photography, pixel-oriented techniques are often
preferred, while for designs requiring scalability, geometric projection
techniques are more appropriate.

b) Describe different hierarchical visualization techniques

Hierarchical visualization techniques are important in data analytics and data
science, as they allow for the representation of data structures and relationships
in a hierarchical manner. There are two main types:

1. Tree Diagrams:

Tree diagrams are used to represent hierarchical structures like organizational
charts, family trees, and file directories.

They consist of nodes connected by branches, with a single root node at the
top.
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Tree diagrams are helpful for showing parent-child relationships and
hierarchies.

2. Sunburst Charts:

Sunburst charts are a type of hierarchical visualization used for displaying
hierarchical data in a radial layout.

They are often used to visualize data with multiple levels of hierarchy, such as
file sizes in directories.

The central circle represents the root node and the rings around it depict child
nodes.

3. Treemaps:

Treemaps divide the display area into rectangles, with each rectangle
representing a node in the hierarchy.

The size and color of the rectangles can convey additional information about
each node.

Treemaps are useful for visualizing hierarchical data with varying magnitudes
or proportions.

4. Collapsible Trees:

Collapsible trees are interactive hierarchical visualizations that allow users to
expand or collapse branches of a hierarchy.

They provide a dynamic way to explore and drill down into complex
hierarchical structures.

Often used in data visualization dashboards and information retrieval systems.
5. Nesting Visualizations:

Nesting visualizations involve embedding one visualization within another,
creating a hierarchy of visual elements.

This technique is useful for showing relationships between different datasets
or components.

Examples include using small multiple charts within a larger dashboard.
6. Dendrogram:

Dendrograms are tree-like diagrams often used in clustering and taxonomy
analysis.

They display the arrangement of data points based on their similarity or
dissimilarity.



HH L. ®

(§y360DIgiTMG
The height of branches represents the degree of similarity between clusters.

7. Radial Hierarchies:

Radial hierarchies are hierarchical visualizations presented in a circular or
radial layout.

They are suitable for showing interconnected relationships and hierarchies in a
compact manner.

Often used in fields like biology to depict taxonomies.
8. Network Graphs:

Network graphs can represent hierarchical structures by showing nodes and
connections.

They are suitable for displaying complex relationships and dependencies in
data.

In some cases, hierarchical data can be converted into network representations.

9. Mind Maps:

Mind maps are a visual representation of hierarchical information, often used
for brainstorming and organizing ideas.

They consist of a central idea or concept surrounded by branches and subtopics.
Mind maps are helpful for organizing and connecting concepts.
10. Hyperbolic Trees:

Hyperbolic trees use a hyperbolic geometry to display hierarchical structures.
They allow for efficient navigation and exploration of large hierarchies.

Commonly used in applications like file systems and knowledge management.

These hierarchical visualization techniques provide a range of options for
representing hierarchical data, making it easier to understand and analyze
complex relationships and structures. The choice of technique depends on the
specific data and the intended insights.



