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Frequently Asked Questions (FAQ’s)

Short Answer Questions
(Unit 1)
1. Define Predictive Analytics.
2. What is meant by “Predictive Analytics in the wild”?
3. List different types of data used in predictive modeling.
4. What are the major complexities involved in real-world data?
5. Differentiate between structured and unstructured data.
6. What is simulation in predictive modeling?
7. Define data summarization. Name any two summarization measures.
8. What is clustering?
9. What is meant by converting raw data into matrix form?
10. What is meant by identifying K-groups in data?

Long Answer Questions
(Unit 1)

1. Explain Predictive Analytics in detail.
Discuss:
· Definition
· Importance
· Applications in real-world scenarios
· Difference between descriptive, predictive, and prescriptive analytics

2. Explain different types of data and associated analytical techniques.
Include:
· Numerical vs categorical
· Structured vs unstructured
· Time-series data
· Suitable modeling techniques

3. Discuss the complexities of data in predictive analytics.
Explain:
· Missing values
· Noisy data
· High dimensionality
· Data imbalance
· Scalability issues

4. Explain models and simulation in predictive analytics.
Discuss:
· What is a model?
· Deterministic vs probabilistic models
· Role of simulation
· Applications

5. Explain how models are categorized in predictive analytics.
Discuss:
· Classification models
· Regression models
· Clustering models
· Time-series models

6. Explain descriptive statistics used for summarizing data.
Include:
· Mean
· Median
· Mode
· Variance
· Standard deviation
· Skewness

7. Numerical on Data Summarization
Given dataset:
5, 8, 10, 12, 15
Calculate:
· Mean
· Median
· Variance
· Standard deviation

8. Numerical on Clustering (K-Means – 1 Iteration)
Given data points:
2, 4, 8, 10
Apply K = 2, initial centroids = 2 and 8.
Perform one iteration and compute new centroids.

9. Explain the process of converting raw data into matrix form.
Illustrate with example dataset and show matrix representation.

10. Explain how K-groups are identified in clustering.
Discuss:
· Distance measures (Euclidean distance)
· Iterative process
· Convergence
· Advantages and limitations

Short Answer Questions
(Unit 2)
1. Define Data Classification.
2. What is the difference between classification and regression?
3. Define Entropy in Decision Trees. Write its formula.
4. What is Information Gain?
5. State Bayes’ Theorem used in Naïve Bayes classification.
6. What is a Support Vector in SVM?
7. Define Ensemble Learning.
8. What is a Markov Model?
9. What is the activation function in Neural Networks?
10. What is Deep Learning?

Long Answer Questions
(Unit 2)
1. Explain the complete Data Classification process.
Discuss:
· Data preprocessing
· Feature selection
· Model training
· Model testing
· Evaluation metrics

2. Explain Decision Tree algorithm in detail.
Include:
· Entropy
· Information Gain
· Tree construction steps
· Advantages and limitations

3. Numerical on Decision Tree (Entropy & Information Gain)
Given dataset:
	Class
	Count

	Yes
	6

	No
	4


Calculate:
· Entropy
If attribute A splits data into:
· Group1: (4 Yes, 1 No)
· Group2: (2 Yes, 3 No)
Calculate Information Gain.

4. Explain Support Vector Machine with mathematical formulation.
Include:
· Hyperplane equation
· Margin
· Optimization concept
· Kernel trick

5. Numerical on Naïve Bayes
Given:
P(Spam) = 0.4
P(Not Spam) = 0.6
P(Free | Spam) = 0.7
P(Free | Not Spam) = 0.1
Classify an email containing the word “Free”.

6. Explain Ensemble Methods.
Discuss:
· Bagging
· Boosting
· Random Forest
· Why ensembles improve accuracy

7. Explain the Markov Model.
Include:
· Markov property
· Transition probability matrix
· Applications

8. Explain Linear Regression as a classification/prediction technique.
Include:
· Model equation
· Assumptions
· Error minimization

9. Explain Neural Networks.
Discuss:
· Structure (Input, Hidden, Output layers)
· Weights and bias
· Backpropagation
· Activation functions

10. Explain Deep Learning.
Discuss:
· Difference from traditional Neural Networks
· Hidden layers
· Applications
· Advantages and limitations
Short Answer Questions 
(Unit 3)
1) What is Data Prediction?

2) What is meant by adopting predictive analytics in an organization?

3) Define data cleaning.

4) What is dimensionality reduction?

5) Name any two dimensionality reduction techniques.

6) What is feature generation?

7) Define model training and model testing.

8) What is cross-validation?

9) What is model evaluation?

10) What is the difference between structured and unstructured data in prediction?
Long Answer Questions
(Unit 3)
1. Explain the concept of adopting predictive analytics in organizations.
Discuss:
· Business understanding
· Data understanding
· Model building
· Deployment
· Challenges

2. Explain the complete data processing pipeline.
Include:
· Data identification
· Data cleaning
· Handling missing values
· Noise removal
· Data transformation


3. Explain dimensionality reduction in detail.
Discuss:
· Curse of dimensionality
· Feature selection
· Feature extraction
· PCA (conceptual explanation)
· Advantages

4. Explain how data is structured for predictive modeling.
Include:
· Tabular format
· Feature matrix
· Target variable
· Training and testing split

5. Explain the steps involved in building a predictive model.
Discuss:
· Selecting algorithm
· Training
· Testing
· Evaluation metrics
· Refinement

6. Numerical on Data Cleaning and Mean Imputation
Given dataset with missing value:
	X

	5

	7

	?

	10

	8


Replace missing value using mean imputation and compute new mean.

7. Numerical on Train-Test Split
A dataset contains 1000 records.
If 70% is used for training and 30% for testing:
· How many records are used for training?
· How many for testing?
If model predicts 270 correctly out of 300 test samples, calculate accuracy.

8. Numerical on Model Evaluation
Given confusion matrix:
	
	Predicted Yes
	Predicted No

	Actual Yes
	50
	10

	Actual No
	5
	35


Calculate:
· Accuracy
· Precision
· Recall

9. Explain model overfitting and underfitting.
Discuss:
· Causes
· Detection
· Prevention techniques

10. Explain model validation techniques.
Discuss:
· Hold-out method
· K-fold cross-validation
· Leave-one-out validation
· Advantages and limitations




Short Answer Questions
(Unit 4)
1) Define Data Visualization.

2) Why is visualization important in predictive analytics?

3) What is a scatter plot?

4) What is a box plot used for?

5) Define outlier.

6) What is hidden grouping in data?

7) How can decision trees be visualized?

8) What is a heat map?

9) What is meant by model interpretability?

10) Name any two visualization tools used in predictive analytics.
Long Answer Questions
(Unit 4)
1. Explain the role of Data Visualization in Predictive Analytics.
Discuss:
· Understanding data patterns
· Supporting decision-making
· Improving model interpretation
· Communicating insights

2. Explain different visualization tools used in predictive analytics.
Include:
· Scatter plots
· Line charts
· Bar charts
· Box plots
· Heat maps

3. Explain how visualization helps in evaluating data before modeling.
Discuss:
· Detecting missing values
· Identifying outliers
· Observing trends
· Checking distribution

4. Explain visualization of classification results.
Discuss:
· Confusion matrix visualization
· ROC curve
· Precision-Recall curve
· Class distribution plots

5. Explain how hidden grouping in data can be identified using visualization.
Discuss:
· Clustering visualization
· Scatter plot clusters
· Dimensionality reduction visualization (PCA plots conceptually)

6. Numerical on Outlier Detection using IQR
Given dataset:
5, 7, 8, 9, 12, 15, 30
Calculate:
· Q1
· Q3
· IQR
· Identify outlier(s)

7. Explain visualization of decision trees and prediction models.
Discuss:
· Tree diagrams
· Node interpretation
· Feature importance visualization

8. Explain how visualization helps in detecting overfitting and underfitting.
Include:
· Training vs testing error curves
· Learning curves

9. Explain novel visualization techniques in predictive analytics.
Discuss:
· Interactive dashboards
· 3D visualization
· Animated time-series visualization
· Big data visualization challenges
10. Case Study Question
Given a dataset of student performance with variables:
Attendance, Study Hours, Internal Marks, Final Grade
Explain:
· Which visualizations you would use
· What patterns you would look for
· How visualization supports prediction

Short Answer Questions
(Unit 5)
1. What is R? Why is it widely used in predictive analytics?
2. What is RStudio?
3. Name any two data structures in R.
4. What is a data frame in R?
5. Write the command to install a package in R.
6. What is the use of the lm() function in R?
7. What is classification in R? Name one function used.
8. What is meant by analysis trap?
9. Mention two big data challenges in predictive analytics.
10. Name any two open-source tools used for big data analytics.
Long Answer Questions
(Unit 5)
1. Explain the process of installing R and RStudio.
Discuss:
· Installation steps
· R console
· Script window
· Workspace
· Package management

2. Explain basic programming concepts in R.
Include:
· Variables
· Data types
· Vectors
· Matrices
· Data frames
· Control structures

3. Write an R program to perform Linear Regression.
Given dataset:
	X
	Y

	               1
	2

	2
	3

	3
	5


Tasks:
· Create data frame
· Fit regression model
· Predict value for X = 4
· Plot regression line

4. Write an R program for Classification.
Include:
· Loading dataset
· Splitting data
· Applying Naïve Bayes / Decision Tree
· Evaluating accuracy

5. Explain how predictions are made using R.
Discuss:
· Model training
· Prediction function
· Model evaluation
· Interpretation of output

6. Explain analysis traps in predictive analytics.
Discuss:
· Overfitting
· Data leakage
· Multicollinearity
· Imbalanced datasets

7. Explain major technological trends in predictive analytics.
Discuss:
· Cloud computing
· Big data frameworks
· AI integration
· Automation tools

8. Explain how open-source tools support big data analytics.
Discuss:
· R
· Hadoop
· Spark
· Integration possibilities

9. Explain how to build a rapid prototype predictive model using R.
Include:
· Data import
· Data cleaning
· Model selection
· Validation
· Visualization

10. Case Study Question
Design a predictive analytics system using R for:
Student Performance Prediction / Sales Forecasting
Explain:
· Data preparation
· Model selection
· Implementation in R
· Evaluation
· Challenges


