
 

 

Long Questions 

 

1. Explain how gradient boosting differs from AdaBoost 

2. Discuss the use of Generalized Additive Models in the analysis of the Spam data set 

3. How are regression trees applied to the California housing data set to predict housing 

prices? 

4. Describe the application of classification trees in analyzing the New Zealand fish data 

set 

5. Discuss how boosting methods can be applied to demographic data for predictive 

modeling 

6. Explain the role of loss functions in boosting algorithms 

7. How does the choice of base learners affect the performance of boosting methods? 

8. Discuss the importance of feature selection in tree-based models 

9. Explain how interaction terms are handled in Generalized Additive Models 

10. Describe the process of tuning hyperparameters in gradient boosting models 

11. How do ensemble methods like boosting deal with overfitting? 

12. Discuss the interpretability of models like regression trees and GAMs 

13. Explain how boosting algorithms can be used for regression problems 

14. Discuss the challenges of implementing boosting methods in large datasets 

15. Explain how the results from tree-based models and boosting methods can be 

evaluated and compared with other modeling techniques 

16. What are the key differences between the architectures of shallow and deep neural 

networks? 

17. How does backpropagation in neural networks work, and what is its significance? 



 

 

18. What are some common issues encountered during the training of neural networks, 

and how can they be mitigated? 

19. Explain the concept of overfitting in neural networks and discuss strategies to prevent 

it 

20. How does dropout regularization work in neural networks? 

21. Describe the role of activation functions in neural networks 

22. What are Support Vector Machines (SVM) and how do they differ from neural networks 

in classification tasks? 

23. Explain the concept of a hyperplane in SVM and its importance in classification 

24. Discuss the role of the kernel trick in SVMs 

25. Compare and contrast linear and radial basis function (RBF) kernels in SVM 

26. How is SVM used for regression tasks? Explain the concept of Support Vector 

Regression (SVR) 

27. Discuss the advantages of using SVM for high-dimensional data classification 

28. What is K-nearest Neighbors (KNN) classification, and how does it differ from SVM 

and neural networks? 

29. Explain how the choice of 'K' affects the performance of KNN classifiers 

30. Discuss the impact of distance metrics on the performance of KNN algorithms 

31. How do weighting strategies impact the performance of KNN in classification tasks? 

32. What are the main challenges of using KNN for large datasets, and how can these be 

overcome? 

33. Explain how neural networks can be applied for image scene classification 

34. Discuss the importance of feature selection and extraction in image classification using 

SVM 



 

 

35. Compare the performance of NN, SVM, and KNN in the context of image scene 

classification 

36. How does the concept of reproducing kernels contribute to the functionality of SVMs? 

37. Discuss the scalability of SVMs in handling large and complex datasets 

38. Explain how backpropagation in neural networks contributes to the learning process 

39. What are some common methods to optimize the training process of a neural 

network? 

40. Describe the concept of decision boundaries in SVM and how they are influenced by 

different kernels 

41. In the context of SVM, what is a margin, and why is it important? 

42. Discuss the role of dimensionality reduction techniques in improving KNN classifier 

performance 

43. How do ensemble methods improve the performance of KNN classifiers? 

44. Compare the computational complexity of training NN, SVM, and KNN models 

45. Discuss the applications and limitations of SVM in non-binary classification tasks 

46. What are the key differences between the architectures of shallow and deep neural 

networks? 

47. How does backpropagation in neural networks work, and what is its significance? 

48. What are some common issues encountered during the training of neural networks, 

and how can they be mitigated? 

49. Explain the concept of overfitting in neural networks and discuss strategies to prevent 

it 

50. How does dropout regularization work in neural networks? 

51. Describe the role of activation functions in neural networks 



 

 

52. What are Support Vector Machines (SVM) and how do they differ from neural networks 

in classification tasks? 

53. Explain the concept of a hyperplane in SVM and its importance in classification 

54. Discuss the role of the kernel trick in SVMs 

55. Compare and contrast linear and radial basis function (RBF) kernels in SVM 

56. How is SVM used for regression tasks? Explain the concept of Support Vector 

Regression (SVR) 

57. Discuss the advantages of using SVM for high-dimensional data classification 

58. What is K-nearest Neighbors (KNN) classification, and how does it differ from SVM 

and neural networks? 

59. Explain how the choice of 'K' affects the performance of KNN classifiers 

60. Discuss the impact of distance metrics on the performance of KNN algorithms 

61. How do weighting strategies impact the performance of KNN in classification tasks? 

62. What are the main challenges of using KNN for large datasets, and how can these be 

overcome? 

63. Explain how neural networks can be applied for image scene classification 

64. Discuss the importance of feature selection and extraction in image classification using 

SVM 

65. Compare the performance of NN, SVM, and KNN in the context of image scene 

classification 

66. How does the concept of reproducing kernels contribute to the functionality of SVMs? 

67. Discuss the scalability of SVMs in handling large and complex datasets 

68. Explain how backpropagation in neural networks contributes to the learning process 

69. What are some common methods to optimize the training process of a neural 

network? 



 

 

70. Describe the concept of decision boundaries in SVM and how they are influenced by 

different kernels 

71. In the context of SVM, what is a margin, and why is it important? 

72. Discuss the role of dimensionality reduction techniques in improving KNN classifier 

performance 

73. How do ensemble methods improve the performance of KNN classifiers? 

74. Compare the computational complexity of training NN, SVM, and KNN models 

75. Discuss the applications and limitations of SVM in non-binary classification tasks 

 


