
Multiple Choice Questions & Answers

1. Which regression method is known to handle collinearity well?

a) Ordinary Least Squares

b) Ridge Regression

c) Logistic Regression

d) Perceptron

Answer: b) Ridge Regression

2. What is the main difference between Lasso and Ridge regression?

a) Lasso can handle larger datasets

b) Ridge regression uses squared coefficients

c) Lasso can shrink coefficients to zero

d) Ridge regression is faster to compute

Answer: c) Lasso can shrink coefficients to zero

3. In the context of supervised learning, what is a 'label'?

a) A feature used to make predictions

b) The outcome variable to be predicted

c) A category for clustering

d) A technique for dimensionality reduction

Answer: b) The outcome variable to be predicted

4. What does 'overfitting' mean in the context of machine learning?

a) When a model performs poorly on the training data

b) When a model is too complex and captures noise

c) When a model is too simple

d) When a model takes too long to train

Answer: b) When a model is too complex and captures noise

5. Which of the following is a use case for multiple regression?

a) To predict a categorical outcome



b) To predict an outcome based on multiple predictors

c) To cluster data into groups

d) To reduce the dimensionality of data

Answer: b) To predict an outcome based on multiple predictors

6. In Linear Discriminant Analysis, the discriminant function aims to:

a) Separate the most significant feature

b) Maximize the variance within classes

c) Minimize the variance within classes

d) Maximize the separation between classes

Answer: d) Maximize the separation between classes

7. What is the primary purpose of logistic regression?

a) To model a linear relationship

b) To model a non-linear relationship

c) To model the probability of a binary outcome

d) To classify data into more than two categories

Answer: c) To model the probability of a binary outcome

8. What kind of learning algorithm is the Perceptron?

a) Unsupervised learning algorithm

b) Supervised learning algorithm

c) Reinforcement learning algorithm

d) Semi-supervised learning algorithm

Answer: b) Supervised learning algorithm

9. What is a key benefit of subset selection in regression models?

a) It allows for the use of more data

b) It reduces the complexity of the model

c) It allows for more accurate predictions

d) It increases the speed of the regression analysis

Answer: b) It reduces the complexity of the model



10. In the context of multiple regression, what does the term 'interaction effect'

refer to?

a) The combined effect of two or more predictors on the outcome

b) The effect of a single predictor on the outcome

c) The effect of changing one predictor while holding others constant

d) The correlation between two predictors

Answer: a) The combined effect of two or more predictors on the outcome
11. What is the main goal of supervised learning?

a) To classify data

b) To learn from labeled data

c) To cluster data

d) To reduce dimensionality

Answer: b) To learn from labeled data

12. In linear regression models, what do least squares refer to?

a) Minimizing the sum of squared differences

b) Maximizing R-squared

c) Minimizing absolute errors

d) Maximizing correlations

Answer: a) Minimizing the sum of squared differences

13. What is the primary characteristic of multiple regression?

a) One predictor variable

b) Multiple predictor variables

c) Multiple outcomes

d) Non-linear relationships

Answer: b) Multiple predictor variables

14. What does 'multiple outputs' in regression analysis refer to?

a) Multiple dependent variables from one set of independent variables

b) Multiple independent variables

c) Predicting several dependent variables



d) Several regression models

Answer: c) Predicting several dependent variables

15. Subset selection in regression is used to:

a) Reduce overfitting

b) Increase model complexity

c) Classify data

d) Cluster data

Answer: a) Reduce overfitting

16. Ridge regression is particularly useful when:

a) There are fewer predictors than observations

b) The data is non-linear

c) No regularization is needed

d) There is multicollinearity

Answer: d) There is multicollinearity

17. Lasso regression differs from ridge regression in that it:

a) Shrinks coefficients to exactly zero

b) Can be used for classification

c) Has no hyperparameters

d) Always outperforms ridge regression

Answer: a) Shrinks coefficients to exactly zero

18. Linear Discriminant Analysis is used for:

a) Regression

b) Clustering

c) Classification

d) Dimensionality reduction

Answer: c) Classification

19. Logistic regression is a:

a) Linear regression method

b) Unsupervised learning method



c) Multi-class classifier

d) Binary classification method

Answer: d) Binary classification method

20. The Perceptron learning algorithm is used for:

a) Regression

b) Linear classification

c) Clustering

d) Dimensionality reduction

Answer: b) Linear classification

Answer: b) It reduces the complexity of the model

21. In the context of multiple regression, what does the term 'interaction effect'

refer to?

a) The combined effect of two or more predictors on the outcome

b) The effect of a single predictor on the outcome

c) The effect of changing one predictor while holding others constant

d) The correlation between two predictors

Answer: a) The combined effect of two or more predictors on the outcome

22. Which of the following best describes ridge regression?

a) A linear regression without regularization

b) A regression with a lasso penalty

c) A regression with a squared penalty term

d) A regression with a variable selection technique

Answer: c) A regression with a squared penalty term

23. In supervised learning, what is a 'feature'?

a) A technique to improve model accuracy

b) A variable used for making predictions

c) The outcome that the model predicts

d) A method for selecting subsets of data

Answer: b) A variable used for making predictions



24. What is the main purpose of using the lasso regression technique?

a) To increase model complexity

b) To reduce the computational complexity

c) To identify the most significant predictors

d) To improve the prediction accuracy of the model

Answer: c) To identify the most significant predictors

25. How does logistic regression differ from linear regression in terms of the

function it models?

a) It models an exponential function

b) It models a linear function

c) It models a polynomial function

d) It models a sigmoid (logistic) function

Answer: d) It models a sigmoid (logistic) function

26. What is the primary advantage of the Perceptron algorithm over linear

regression for classification tasks?

a) It can handle non-linear data

b) It can output probabilities

c) It is faster to compute

d) It is specifically designed for classification

Answer: d) It is specifically designed for classification

27. In the context of multiple regression, what does 'multicollinearity' lead to?

a) Increased model accuracy

b) Difficulty in estimating individual predictor effects

c) Simpler models

d) More robust predictions

Answer: b) Difficulty in estimating individual predictor effects

28. Which technique is commonly used for dimensionality reduction in

classification problems?

a) Logistic regression



b) Linear regression

c) Linear Discriminant Analysis (LDA)

d) Ridge regression

Answer: c) Linear Discriminant Analysis (LDA)

29. Subset selection in regression analysis is primarily used to:

a) Increase prediction accuracy

b) Deal with missing data

c) Reduce model complexity and overfitting

d) Handle multicollinearity in the predictors

Answer: c) Reduce model complexity and overfitting

30. In lasso regression, when is a coefficient likely to be shrunk to zero?

a) When the corresponding predictor has a strong linear relationship with the

outcome

b) When the predictor is irrelevant

c) When the predictor has a non-linear relationship with the outcome

d) When there are too many predictors

Answer: b) When the predictor is irrelevant

31. What is the goal of linear discriminant analysis?

a) To predict a continuous outcome

b) To estimate the relationship between variables

c) To separate classes with a linear boundary

d) To find a non-linear relationship between classes

Answer: c) To separate classes with a linear boundary

32. What is the advantage of using multiple regression over simple linear

regression?

a) Ability to handle non-linear relationships

b) Better performance with large datasets

c) Ability to use multiple predictor variables

d) Simplified calculations



Answer: c) Ability to use multiple predictor variables

33. How does ridge regression reduce overfitting?

a) By increasing model complexity

b) By reducing the model's bias

c) By reducing the model's variance

d) By introducing multicollinearity

Answer: c) By reducing the model's variance

34. Which method is known for its ability to select features in a regression

model?

a) Multiple regression

b) Subset selection

c) Ridge regression

d) Lasso regression

Answer: d) Lasso regression

35. In logistic regression, the output is:

a) Always a continuous value

b) Always a binary value

c) The probability of a particular class

d) Directly the class label

Answer: c) The probability of a particular class

36. Linear Discriminant Analysis is mainly used for:

a) Dimensionality reduction and classification

b) Dimensionality reduction only

c) Classification only

d) Neither dimensionality reduction nor classification

Answer: a) Dimensionality reduction and classification

37. What is a key feature of the Perceptron learning algorithm?

a) It is a type of unsupervised learning algorithm

b) It is used primarily for regression



c) It can learn non-linear models

d) It updates its weights based on misclassified examples

Answer: d) It updates its weights based on misclassified examples

38. Why is subset selection important in multiple regression models?

a) To increase the complexity of the model

b) To ensure all predictors are used

c) To reduce the risk of overfitting by selecting relevant predictors

d) To comply with regulatory requirements

Answer: c) To reduce the risk of overfitting by selecting relevant predictors

39. What does the term 'multicollinearity' refer to in the context of regression?

a) The absence of a relationship between predictors

b) A linear relationship between the response and predictors

c) A linear relationship between two or more predictors

d) The independence of predictors

Answer: c) A linear relationship between two or more predictors

40. Lasso regression is particularly useful for:

a) Datasets with a small number of predictors

b) Datasets with multicollinearity

c) Datasets where feature selection is important

d) Datasets with a large number of observations

Answer: c) Datasets where feature selection is important

41. What distinguishes logistic regression from linear regression?

a) The type of variables it can handle

b) The type of relationship it models between variables

c) The method of calculating coefficients

d) The type of outcome variable it predicts (binary vs. continuous)

Answer: d) The type of outcome variable it predicts (binary vs. continuous)

42. What is a key characteristic of the lasso regression technique?

a) It uses a squared penalty term



b) It allows for the automatic selection of features

c) It focuses on increasing model complexity

d) It is primarily used for non-linear models

Answer: b) It allows for the automatic selection of features

43. In linear regression, what does the 'least squares' criterion aim to minimize?

a) The number of predictors in the model

b) The probability of misclassification

c) The sum of squared differences between observed and predicted values

d) The absolute differences between observed and predicted values

Answer: c) The sum of squared differences between observed and predicted

values

44. What is the main advantage of using multiple outputs in a regression

model?

a) It simplifies the computational process

b) It allows for simultaneous prediction of multiple dependent variables

c) It reduces the risk of overfitting

d) It ensures higher accuracy in predictions

Answer: b) It allows for simultaneous prediction of multiple dependent

variables

45. How does subset selection help in multiple regression analysis?

a) By allowing the use of more predictors

b) By reducing the complexity of the model and possibly improving

prediction accuracy

c) By increasing the speed of the model

d) By ensuring that all predictors are utilized

Answer: b) By reducing the complexity of the model and possibly improving

prediction accuracy

46. What is a common use of ridge regression in data analysis?

a) To classify data into distinct categories



b) To reduce the effect of multicollinearity on regression estimates

c) To predict categorical outcomes

d) To automatically select the best predictors

Answer: b) To reduce the effect of multicollinearity on regression estimates

47. Linear Discriminant Analysis (LDA) is particularly effective when:

a) The features are non-linearly related

b) The classes are well-separated and the data is approximately normally

distributed

c) There are more features than observations

d) The outcome variable is continuous

Answer: b) The classes are well-separated and the data is approximately

normally distributed

48. Logistic regression is commonly used for:

a) Predicting quantitative outcomes

b) Predicting whether an event occurs or not

c) Clustering data into groups

d) Reducing the dimensionality of data

Answer: b) Predicting whether an event occurs or not

49. What is the primary function of the Perceptron learning algorithm?

a) To cluster data into different groups

b) To reduce the dimensionality of data

c) To classify data into two categories

d) To predict continuous outcomes

Answer: c) To classify data into two categories

50. In multiple regression, what does an 'interaction effect' signify?

a) The effect of one variable on the outcome independent of other variables

b) The combined effect of two or more variables on the outcome

c) The correlation between independent variables

d) The impact of changing the model's parameters



Answer: b) The combined effect of two or more variables on the outcome

51. In the context of model selection, why is the Bayesian Information Criterion

(BIC) preferred over simpler criteria like AIC?

a) Because it penalizes model complexity more heavily

b) Because it is easier to compute

c) Because it always selects the most accurate model

d) Because it is less affected by sample size

Answer: a) Because it penalizes model complexity more heavily

52. How does increasing model complexity typically affect bias and variance?

a) It increases bias and decreases variance

b) It decreases bias and increases variance

c) It increases both bias and variance

d) It decreases both bias and variance

Answer: b) It decreases bias and increases variance

53. What is the main disadvantage of using a very high bias model?

a) It may overfit the data

b) It may underfit the data

c) It requires large amounts of data

d) It is computationally intensive

Answer: b) It may underfit the data

54. In what scenario might a high variance model be preferred?

a) When the training data is very noisy

b) When the training data is extremely large and varied

c) When the model needs to be highly interpretable

d) When computational resources are limited

Answer: b) When the training data is extremely large and varied

55. What is the primary goal of cross-validation techniques like k-fold



cross-validation?

a) To increase the training speed

b) To reduce the bias of the model

c) To provide a more reliable estimate of the model's performance

d) To select the best features for the model

Answer: c) To provide a more reliable estimate of the model's performance

56. Why are bootstrap methods used in statistical inference?

a) To make the model faster

b) To simplify complex models

c) To provide estimates of standard errors and confidence intervals

d) To increase the accuracy of the model

Answer: c) To provide estimates of standard errors and confidence intervals

57. What does the 'effective number of parameters' represent in a regularized

model?

a) The total number of parameters in the model

b) The number of parameters effectively used after regularization

c) The number of parameters that are statistically significant

d) The number of parameters set to zero by the regularization

Answer: b) The number of parameters effectively used after regularization

58. How does the Bayesian Information Criterion (BIC) approach model

selection?

a) By favoring models with fewer parameters and better fit

b) By favoring models with more parameters and better fit

c) By only considering the likelihood of the model

d) By only considering the complexity of the model

Answer: a) By favoring models with fewer parameters and better fit

59. What is the main advantage of using cross-validation over a single



validation set?

a) It is less computationally demanding

b) It provides a less biased estimate of model performance

c) It always improves the model's performance

d) It simplifies the model selection process

Answer: b) It provides a less biased estimate of model performance

60. In what way do bootstrap methods enhance model assessment?

a) By enabling more complex models to be used

b) By reducing the time required for model training

c) By providing a more accurate estimation of model uncertainty

d) By directly improving the model's predictive performance

Answer: c) By providing a more accurate estimation of model uncertainty

61. Why is understanding the bias-variance tradeoff essential for effective

model selection?

a) To ensure the selection of the most complex model available

b) To balance the need for a simple model with adequate predictive power

c) To guarantee the selection of the model with the lowest possible bias

d) To focus exclusively on minimizing variance

Answer: b) To balance the need for a simple model with adequate predictive

power

62. Why is logistic regression preferred over linear regression for binary

classification problems?

a) Because it can handle non-linear relationships better

b) Because it predicts continuous outcomes more accurately

c) Because it models the probability of class membership

d) Because it requires fewer computational resources

Answer: c) Because it models the probability of class membership

63. What does 'bias' in a model refer to?



a) The model's complexity

b) The model's variance

c) The error from erroneous assumptions in the model

d) The error from random fluctuations in the data

Answer: c) The error from erroneous assumptions in the model

64. In the context of model selection, what is variance?

a) The error from model's complexity

b) The consistency of the model's performance

c) The error from random fluctuations in the data

d) The error due to the model's simplicity

Answer: c) The error from random fluctuations in the data

65. What is the bias-variance tradeoff?

a) Balancing error due to bias and variance

b) Choosing between high bias and high variance models

c) The tradeoff between model complexity and accuracy

d) The tradeoff between training and test error

Answer: a) Balancing error due to bias and variance

66. What does 'optimism of the training error rate' mean?

a) The training error underestimates the true error rate

b) The training error overestimates the true error rate

c) The model performs better on training data than test data

d) The model is too complex for the data

Answer: a) The training error underestimates the true error rate

67. What is the 'effective number of parameters' in a model?

a) The number of predictors used

b) The number of parameters after adjusting for data size

c) The actual number of parameters used in the final model



d) The number of independent parameters

Answer: b) The number of parameters after adjusting for data size

68. What is the Bayesian Information Criterion (BIC) used for?

a) Estimating the model's variance

b) Balancing bias and variance

c) Model selection based on likelihood and complexity

d) Estimating in-sample prediction error

Answer: c) Model selection based on likelihood and complexity

67. What is the main purpose of cross-validation?

a) To increase the model's accuracy

b) To estimate the model's prediction error on new data

c) To reduce the model's bias

d) To optimize the model's parameters

Answer: b) To estimate the model's prediction error on new data

68. What are bootstrap methods primarily used for in model assessment?

a) Estimating parameter variance

b) Reducing model bias

c) Model parameter selection

d) Providing a measure of accuracy for parameter estimates

Answer: d) Providing a measure of accuracy for parameter estimates

69. What does conditional or expected test error refer to?

a) The error rate expected on new data based on certain conditions

b) The best possible error rate for any model

c) The error rate of the model on the training data

d) The error rate after model parameters are fixed

Answer: a) The error rate expected on new data based on certain conditions

70. In model assessment, what is the importance of understanding model



complexity?

a) To ensure the model is easy to interpret

b) To balance the bias and variance

c) To reduce the computational cost

d) To increase the model's accuracy

Answer: b) To balance the bias and variance

71. What is an advantage of using cross-validation over a single split of training

and test data?

a) It is computationally less intensive

b) It provides a more stable and accurate estimate of model performance

c) It always improves the model's accuracy

d) It reduces the need for data preprocessing

Answer: b) It provides a more stable and accurate estimate of model

performance

72. What is the primary reason for using the bootstrap method in regression

analysis?

a) To determine the best set of features

b) To improve the computational efficiency of the model

c) To assess the accuracy of regression coefficients

d) To reduce the bias of the model

Answer: c) To assess the accuracy of regression coefficients

73. What does high bias in a statistical model typically indicate?

a) The model is overfitting the data

b) The model is underfitting the data

c) The model has too many parameters

d) The model is perfectly balanced

Answer: b) The model is underfitting the data



74. How does the Bayesian Information Criterion (BIC) penalize model

complexity?

a) By increasing the penalty as the number of parameters increases

b) By decreasing the penalty as model complexity increases

c) By penalizing models based on their likelihood

d) By not penalizing model complexity at all

Answer: a) By increasing the penalty as the number of parameters increases

75. In the context of model selection, what is the main advantage of

cross-validation?

a) It ensures the model will perform well on all future data

b) It provides a robust method to estimate model performance on unseen data

c) It guarantees the selection of the simplest model

d) It always selects the model with the highest accuracy

Answer: b) It provides a robust method to estimate model performance on

unseen data

76. What is the primary challenge addressed by the bias-variance tradeoff?

a) Balancing model accuracy and computational efficiency

b) Balancing the complexity of the model and its performance on unseen data

c) Balancing the model's fit to the training data and its generalization to new

data

d) Balancing the number of features and the number of observations

Answer: c) Balancing the model's fit to the training data and its generalization

to new data

77. Why is overfitting a problem in statistical modeling?

a) It leads to models that are too simple

b) It results in models that are computationally expensive

c) It causes models to perform poorly on new, unseen data

d) It makes models too difficult to interpret



Answer: c) It causes models to perform poorly on new, unseen data

78. What is the primary use of k-fold cross-validation in predictive modeling?

a) To increase the speed of model training

b) To reduce the computational resources needed

c) To estimate the performance of a model on unseen data

d) To determine the best hyperparameters for the model

Answer: c) To estimate the performance of a model on unseen data

79. How does the Bayesian approach contribute to model assessment and

selection?

a) By focusing solely on the likelihood of the data given the model

b) By incorporating prior beliefs or information about parameters

c) By prioritizing models with fewer parameters

d) By exclusively using cross-validation techniques

Answer: b) By incorporating prior beliefs or information about parameters

80. What is the advantage of using regularization methods like lasso or ridge

regression?

a) They always select the most accurate models

b) They simplify the computation of coefficients

c) They prevent overfitting by penalizing large coefficients

d) They guarantee the model will work with any dataset

Answer: c) They prevent overfitting by penalizing large coefficients

81. In regression analysis, what is a potential issue addressed by the bootstrap

method?

a) Determining the optimal number of predictors

b) Providing a robust estimation of prediction error

c) Ensuring the model is computationally efficient

d) Selecting the best type of regression model



Answer: b) Providing a robust estimation of prediction error

82. What is a key benefit of the bootstrap method in model assessment?

a) It provides a clear distinction between bias and variance

b) It allows for easy computation of model parameters

c) It provides a way to assess the variability of a model estimate

d) It simplifies the process of model selection

Answer: c) It provides a way to assess the variability of a model estimate

83. In the context of model complexity, what does Occam's razor principle

suggest?

a) The simplest model is usually the best

b) The most complex model is usually the best

c) The model with the most features is usually the best

d) The model that fits the data best is usually the best

Answer: a) The simplest model is usually the best

84. How does cross-validation help in model selection?

a) By ensuring the model is computationally efficient

b) By testing the model on different subsets of data to estimate its

performance

c) By automatically selecting the best features

d) By increasing the accuracy of the model predictions

Answer: b) By testing the model on different subsets of data to estimate its

performance

85. What is the main purpose of the Bayesian Information Criterion (BIC) in

model selection?

a) To select the model with the highest likelihood regardless of complexity

b) To select the model with the lowest complexity regardless of fit

c) To balance model fit and complexity

d) To prioritize models with more parameters



Answer: c) To balance model fit and complexity

86. Why is bias an important consideration in statistical models?

a) Because it can lead to underestimating the true variability of data

b) Because it can lead to overfitting

c) Because it can lead to inaccurate predictions due to systematic errors in the

model

d) Because it increases the computational complexity of the model

Answer: c) Because it can lead to inaccurate predictions due to systematic

errors in the model

87. What does a high variance in a model indicate?

a) The model is likely to underfit the data

b) The model is too simple

c) The model is likely to overfit the data

d) The model is highly interpretable

Answer: c) The model is likely to overfit the data

88. How does increasing the number of folds in k-fold cross-validation affect

the bias and variance of the validation error estimate?

a) It increases both bias and variance

b) It decreases both bias and variance

c) It increases bias but decreases variance

d) It decreases bias but increases variance

Answer: d) It decreases bias but increases variance

89. What is the primary goal of using regularization techniques like ridge

regression or lasso in model development?

a) To reduce the number of features in the model

b) To increase the predictive accuracy of the model

c) To prevent overfitting by penalizing large coefficients

d) To simplify the computational process of model training



Answer: c) To prevent overfitting by penalizing large coefficients

90. In what way does the Bayesian approach differ from traditional model

selection methods?

a) It focuses only on the likelihood of the data given the model

b) It incorporates prior beliefs about model parameters

c) It always results in more complex models

d) It solely relies on the data, ignoring prior information

Answer: b) It incorporates prior beliefs about model parameters

91. What role does 'bias' play in underfitting?

a) It leads to overly complex models

b) It causes models to ignore important features

c) It results in oversimplified models

d) It ensures models are highly accurate

Answer: c) It results in oversimplified models

92. How does high variance contribute to overfitting?

a) By making the model too complex

b) By making the model too simple

c) By reducing the model's prediction accuracy

d) By increasing the model's generalizability

Answer: a) By making the model too complex

93. What is the key benefit of using cross-validation?

a) It always improves the model's accuracy

b) It reduces the computational cost

c) It provides a more accurate estimate of out-of-sample performance

d) It simplifies the model selection process

Answer: c) It provides a more accurate estimate of out-of-sample performance

94. In the context of model selection, what does the Bayesian Information



Criterion (BIC) emphasize?

a) Model simplicity

b) Model complexity

c) Model accuracy

d) Model flexibility

Answer: a) Model simplicity

95. What is the primary purpose of bootstrap methods in statistical modeling?

a) To improve the model's accuracy

b) To reduce the model's variance

c) To provide a measure of accuracy for estimates

d) To increase the model's computational efficiency

Answer: c) To provide a measure of accuracy for estimates

96. Why is understanding the bias-variance tradeoff important in machine

learning?

a) To ensure models are computationally efficient

b) To balance model complexity and predictive performance

c) To choose the right algorithm for every problem

d) To guarantee high accuracy on training data

Answer: b) To balance model complexity and predictive performance

97. What does the 'effective number of parameters' in a model indicate?

a) The total number of parameters irrespective of the data

b) The complexity of the model relative to the data size

c) The number of features used in the model

d) The number of parameters that significantly contribute to the model

Answer: b) The complexity of the model relative to the data size

98. How does the optimism of the training error rate affect model assessment?

a) It leads to an underestimation of the model's future performance



b) It overestimates the model's complexity

c) It underestimates the model's bias

d) It overestimates the model's variance

Answer: a) It leads to an underestimation of the model's future performance

99. What is a common use of cross-validation in machine learning?

a) To select the best machine learning algorithm

b) To estimate the hyperparameters of the model

c) To assess the predictive performance of a model

d) To increase the speed of the learning algorithm

Answer: c) To assess the predictive performance of a model

100. What is the primary goal of cross-validation techniques like k-fold

cross-validation?

a) To increase the training speed

b) To reduce the bias of the model

c) To provide a more reliable estimate of the model's performance

d) To select the best features for the model

Answer: c) To provide a more reliable estimate of the model's performance

101. Which of the following is a limitation of using decision trees?

a) They are prone to overfitting

b) They cannot handle numerical data

c) They are computationally intensive

d) They are not suitable for classification tasks

Answer: a) They are prone to overfitting

102. What is a characteristic feature of a regression tree?

a) It uses a linear function at each node

b) It predicts continuous outcomes

c) It cannot handle categorical variables



d) It is primarily used for unsupervised learning

Answer: b) It predicts continuous outcomes

103. How does AdaBoost improve the performance of weak learners?

a) By reducing their bias

b) By reducing their variance

c) By sequentially focusing on difficult instances

d) By combining them using a majority voting scheme

Answer: c) By sequentially focusing on difficult instances

104. In generalized additive models (GAMs), what is the benefit of using

smooth functions?

a) To ensure linear relationships

b) To capture more complex, non-linear relationships

c) To reduce the computational complexity

d) To improve the interpretability of the model

Answer: b) To capture more complex, non-linear relationships

105. What is a primary consideration when building a decision tree?

a) The number of nodes in the tree

b) The depth of the tree

c) Balancing the complexity and accuracy of the tree

d) The number of features used by the tree

Answer: c) Balancing the complexity and accuracy of the tree

106. In the context of boosting methods, what is 'exponential loss' used for?

a) To determine the importance of each predictor

b) To calculate the weights for misclassified instances

c) To evaluate the performance of weak learners

d) To optimize the overall model accuracy

Answer: b) To calculate the weights for misclassified instances



107. What is a key characteristic of generalized additive models (GAMs)?

a) They can only model linear relationships

b) They combine multiple linear regression models

c) They allow for non-linear relationships in the data

d) They are not suitable for classification

Answer: c) They allow for non-linear relationships in the data

108. In regression trees, what criterion is commonly used for splitting nodes?

a) The coefficient of determination (R²)

b) The mean squared error (MSE)

c) The overall model accuracy

d) The number of samples in the node

Answer: b) The mean squared error (MSE)

109. What is the main idea behind boosting methods in machine learning?

a) To combine weak learners to create a stronger learner

b) To boost the performance of a single strong learner

c) To increase the speed of training algorithms

d) To reduce the complexity of the model

Answer: a) To combine weak learners to create a stronger learner

110. What is AdaBoost's primary mechanism for improving a model?

a) Adjusting the weights of incorrectly classified instances

b) Increasing the number of iterations

c) Focusing on the most difficult to classify instances

d) Reducing the dimensionality of the data

Answer: a) Adjusting the weights of incorrectly classified instances

111. How do generalized additive models (GAMs) differ from general linear

models?

a) GAMs are only used for regression, not classification



b) GAMs have higher computational complexity

c) GAMs fit a non-linear relationship for each predictor

d) GAMs cannot handle categorical data

Answer: c) GAMs fit a non-linear relationship for each predictor

112. In classification trees, what is a common method to prevent overfitting?

a) Increasing the depth of the tree

b) Reducing the minimum number of samples per leaf

c) Pruning the tree to remove unnecessary branches

d) Adding more features to the dataset

Answer: c) Pruning the tree to remove unnecessary branches

113. What distinguishes boosting from bagging techniques in ensemble

learning?

a) Boosting focuses on combining models sequentially

b) Bagging requires more computational resources

c) Boosting combines models with equal weights

d) Bagging focuses on reducing variance, not bias

Answer: a) Boosting focuses on combining models sequentially

114. Which loss function is primarily used in AdaBoost?

a) Logarithmic loss

b) Exponential loss

c) Mean squared error

d) Hinge loss

Answer: b) Exponential loss

115. What is a common use case for generalized additive models (GAMs)?

a) High-dimensional data analysis

b) Modeling interactions between predictors

c) Flexible modeling of non-linear relationships



d) Real-time data processing

Answer: c) Flexible modeling of non-linear relationships

116. In the context of decision trees, what does 'tree depth' refer to?

a) The number of splits in the longest path from root to leaf

b) The number of leaves in the tree

c) The number of features used in the tree

d) The computational complexity of the tree

Answer: a) The number of splits in the longest path from root to leaf

117. What is the primary advantage of using AdaBoost in classification

problems?

a) It simplifies the computation of the model

b) It requires fewer data preprocessing steps

c) It improves accuracy by focusing on misclassified instances

d) It reduces the need for feature selection

Answer: c) It improves accuracy by focusing on misclassified instances

118. In generalized additive models (GAMs), what is the role of the smoothing

function?

a) To reduce the variance of the model

b) To transform the response variable

c) To capture non-linear relationships in the data

d) To increase the computational speed of the model

Answer: c) To capture non-linear relationships in the data

119. How do regression trees handle categorical predictors?

a) By converting them into numerical values

b) By creating binary splits based on categories

c) By ignoring categorical predictors

d) By using a different algorithm for categorical data



Answer: b) By creating binary splits based on categories

120. What distinguishes AdaBoost from other boosting methods?

a) Its use of a constant learning rate

b) Its focus on the hardest to classify instances

c) Its ability to handle a large number of weak learners

d) Its unique method of weighting misclassified instances

Answer: d) Its unique method of weighting misclassified instances

121. In the context of GAMs, what does 'additive' refer to?

a) The sum of linear predictors

b) The combination of non-linear smooth functions

c) The addition of interaction terms

d) The cumulative effect of boosting iterations

Answer: b) The combination of non-linear smooth functions

122. What is a common method to improve the performance of a decision tree?

a) Decreasing the depth of the tree

b) Increasing the number of leaves in the tree

c) Pruning the tree to remove overfitting

d) Adding more training data to the tree

Answer: c) Pruning the tree to remove overfitting

123. How does boosting differ from traditional ensemble methods?

a) It combines models of different types

b) It creates a single, strong model from multiple weak models

c) It only uses models that perform well individually

d) It focuses on reducing model bias, not variance

Answer: b) It creates a single, strong model from multiple weak models

124. What is a key advantage of generalized additive models (GAMs) over

linear models?



a) They require less data for accurate predictions

b) They provide clearer interpretability

c) They are computationally less intensive

d) They offer greater flexibility in modeling relationships

Answer: d) They offer greater flexibility in modeling relationships

125. In AdaBoost, what happens to the weights of misclassified instances after

each iteration?

a) They are decreased

b) They are reset to their initial values

c) They are increased

d) They remain constant

Answer: c) They are increased


