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Long Questions

1. Compare and contrast logistic regression with linear regression.

2. Discuss the Perceptron learning algorithm and its role in linear classification.
3. How does the concept of overfitting apply to linear regression, and what
techniques can be used to address it?

4. Explain how model validation is performed in the context of linear
regression.

5. Discuss the assumptions underlying linear regression models and the
implications when these assumptions are violated.

6. How do regularization methods like ridge regression and Lasso regression
prevent overfitting in linear models?

7. Describe the concept of cross-validation in the context of linear regression
model selection.

8.How is variable importance assessed in multiple linear regression models?
9.Discuss the use of interaction terms in linear regression models and their
interpretational implications.

10.Explain the use of dummy variables in linear regression models and why
they are necessary.

11.How do stepwise regression and other automated subset selection methods
work in multiple regression analysis?

12.Discuss the concept of collinearity in regression analysis and how it affects
the interpretation of regression coefficients.

13.Explain the differences between fixed and random effects in the context of
linear regression models.

14.How are outliers and influential points identified and managed in linear
regression analysis?

15.Discuss the concept of residual analysis in linear regression and its
importance.

16.Explain the role of the coefficient of determination (R?) in linear regression
analysis.

17.Describe the concept and application of generalized linear models (GLMs).
18.How does logistic regression handle non-linear relationships in classification
tasks?

19.Explain the concepts of bias and variance in statistical models. How do they
impact model performance?
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20.Discuss the bias-variance trade off and its significance in machine learning.
21.How does supervised learning differ from unsupervised learning, and what
are practical examples of each?

22 .Explain the principle of linear regression models and the role of the least
squares method in these models.

23.Discuss how multiple regression extends the concept of simple linear
regression.

24.What challenges arise when dealing with multiple output variables in
regression models, and how are these typically addressed?

25. Describe the process and importance of subset selection in multiple
regression analysis.

26.How does ridge regression address the issue of multicollinearity in multiple
regression models?

27.Explain the concept of Lasso regression and how it differs from ridge
regression.

28.Discuss the advantages of using Lasso regression in terms of model
complexity and interpretation.

29.How does Linear Discriminant Analysis (LDA) function as a classification
technique?

30.Explain the basic concept of logistic regression and how it is used for
classification tasks.

31. How can one assess the goodness-of-fit of a model?

32. Explain how learning curves can be used to understand a model's perfor

33. Discuss the role of regularization in reducing overfitting and improving
model performance

34. How do information criteria like AIC and BIC assist in model selection?

35. Describe how model complexity influences the bias and variance of a model
36. Explain the concept of model averaging and when it might be used

37. How does resampling improve the reliability of model assessments?

38. Discuss the advantages and limitations of using cross-validation for model
selection

39. Explain the difference between leave-one-out cross-validation and k-fold
cross-validation

40. How do ensemble methods like bagging and boosting help in reducing
model error?

41. Describe the problem of overfitting and how it relates to model complexity.
42. How does the optimism of the training error rate affect model assessment?
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43. Explain what is meant by an estimate of in-sample prediction error and its
importance.

44. Discuss the concept of the effective number of parameters in a model.

45. How does the Bayesian approach to model selection differ from traditional
methods?

46. Explain the Bayesian Information Criterion (BIC) and its role in model
selection.

47. Describe the process and purpose of cross-validation in model assessment.
48. What are bootstrap methods, and how are they used in statistical modelin
49. Explain the concept of conditional or expected test error in model evaluation
50. Discuss the trade-offs between model complexity and generalization in
machine learning

51. Discuss the importance of feature selection in the context of model
complexity and performance

52. How can simulation be used to assess model performance?

53. Explain the concept of the no free lunch theorem in model selection

54. Explain the difference between leave-one-out cross-validation and k-fold
cross-validation

55. How do ensemble methods like bagging and boosting help in reducing
model error?

56. Discuss the importance of feature selection in the context of model
complexity and performance

57. How do you determine the appropriate level of model complexity for a
given dataset?

58. Discuss the impact of data preprocessing on model bias and variance

59. Explain how the concept of parsimony is applied in model selection

60. Explain the concept of Generalized Additive Models (GAMs) and how they
differ from traditional regression models

61. Describe the structure and functionality of regression trees in statistical
modelling

62. Discuss how classification trees are constructed and used for categorical
outcomes

63. Explain the principle of boosting methods in machine learning

64. Discuss the exponential loss function and its significance in AdaBoost

65. Describe the AdaBoost algorithm and its application in classification
problems

66. Explain the concept of numerical optimization via gradient boosting
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67. Discuss the advantages of using gradient boosting in model prediction and
accuracy

68. How do Generalized Additive Models handle non-linearity in data?

69. Compare and contrast regression trees with linear regression models

70. Discuss how decision trees can be used to handle both categorical and
continuous input variables

71. Explain the concept of tree pruning in regression and classification of tre

72. Describe the role of cross-validation in the construction of regression and
classification trees

73. How does boosting improve the performance of weak learners?

74. Discuss the differences between boosting methods and bagging methods like
random forests.

75. Explain the concept of ensemble learning and its role in improving
predictive performance in machine learning. Compare and contrast the key
characteristics of ensemble methods, such as boosting and bagging, and discuss
scenarios in which each method is most suitable.



