CSCI 4100/6100 RPI
Machine and Computational Learning Tuesday 13" December, 2016

FINAL: 90 Minutes

Last Name: Sekubons
First Name:
RIN:
Section: 4100 / 6100

Answer ALL questions.
NO COLLABORATION or electronic devices. Any violations result in an F.
NO questions allowed during the test. Interpret and do the best you can.

GOOD LUCK!
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e You do not have time to waflle.
e Keep your answers precise and concise.




1. “Machine learning is like walking forward while looking backward.” Explain.
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2. What is learning from data?
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3. What is the 2-step approach to learning and why do we do it that way?
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4. Explain why no hypothesis set can have growth function my(N) =1+ N + §N(N — 1)(N —2).
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5. Why is it important to learn using a hypothesis set with finite VC-dimension?
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6. “We are regularized by our parents.” Explain.
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7. What is overfitting?
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8. What are the causes of overfitting?
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9. What are the tools for curing overfitting?
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10. A manager asked the ML-expert to solve an ML-problem but witheld 500 data points.
Discuss the pros and cons of the manager’s action.
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11. How does the approximation-generalization tradeoff impact your choice of H?
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12. For the Nearest Neighbor classifier, what is Ein? Is Eiy = Eoyu?
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13. How do you reconcile the Nearest Neighbor’s Ei, with the two-step approach to learning?
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14. What is the difference between the perceptron and the k-RBF network? Give the formulas for the final
hypothesis (classification) and refer to them in explaining the difference.
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15. What is the difference between the perceptron+PLA and the support vector machine? What optimiza-
tion problem (separable case) does the SVM solve and how do you solve it?
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16. Explain how/why we are able to use the support vector machine efficiently with an infinite dimensional
feature and also have control over Egy,?
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