Question8 < /N | } “e3t

* [4 points] John tells his professor that he forgot to submit his homework assignment. From expenence, the

professor knows that students who finish their homework on time forget to turn it in with probability 0.87. She also J

knows that 0.4 of the students who mommm willfelTRer they forgot to turn it in. She thinks
_——

that 0.96 of the students in this class completed their homework on timg. What is the probability that John is telling
USRI Wi T
the truth (1.e. he fﬂshed it given that he forgot to submit it)?
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Question 9 ) oﬂ Xy
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* [4 points] Say we us |n an application where there are 4 features represented by@ad\
having 6 possible values, and there are g classes. How many total probabiliies must be stored in the CPTs

(Conditional Probability Table) in the Bayesian network for this problem‘> Do not include probabulme at can be
computed from other numbers? / ' lm(’,
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Question 2
* [2 points] In a three-laye( (fully connected)\neural network, the first layer contains 8 sigmoid units, the second
layer contains 7 units, and the output layer contains 12 units. The input is 9 dimensional. How many weights plus
biases does this neural network have? Enter one number
» Hint

* Answer. | | | Calculate |
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Question 11
* [4 paints] In a problem where each example has 10 real-valued attributes (i1.e features), where each attribute can

be split a!i possible thresholds (i.e. binary sp'lits), to sele;t the best attribute fo @ ecision tree "ﬂi at depth 6. KL oy 7 }
where the rool is at depth 0, how many congnlonal entropies must be calculatedTat most)? |
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Question 1
* [4 points] Given two instances :c! = 8 and x2 = -2, suppose the feature map for a kermel SVM (Support Vector

exp (z)
Machine) is @ (x) = [ .'; ] what is the kernel (Gram) matrix? e C{ "™ Sﬂ = 0
« Answer (matrix with multiple lines, each line is a comma separated vector): " | [ Calculate |
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Question 7

* [4 points] A convolutional neural network has input image of size 84 x 84 that is connected to a convolutional layer
thatusesa7x7 ﬂltef the image, and a stride of 1. There are 2 activation maps. The convolutional

layer is then connected to a poolingTayer that uses 3 x 3 m stride of (non-overlapping), and no { {\) e

s —_———
padding of the convolutional layer. The pooling layer is then( fully connect an output layer that contains 4 (N2 T/
output units. There are no hidden layers between the pooling layer and the output layer. How many different

weights must be learned in this whole network( not including any bias
« Answer: | | [Calculate |







Question 11
* [4 points] What is the conditional entropy H ( B| A){for the following set of training examples
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Question 5
* [4 points] Consider a kernel K(z,y) % 7,’ 223 410 - exp (z + v). !"! !! Qoth x and y are positive

real numbers. What is the feature vector ¢ 14 ed by this kernel evaluated ¢

» Answer (comma separated vector):| / | | Calculate | N :}«
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Question 14

* [4 points] What is the
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* [4 points] You have a data set with positive tems and 22 negative itemsl You perform a "leave-one-out” ] !
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procedure. for each item |, learn a sé pae kN (k Nearest Neighbor) classifier on all tems except item |, and
compute that kNN's accuracy in predicting item i The leave-one-out m defined to be the average of the
accuracy for each item. What is the leave-one-out accuracy when k = 65?
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Question 13

* [4 points] Given the foll matrix for a bigram model with words "I" (label 0), "am” (label 1) and

"Groot" (label 2)

1035 0.13 0.52
between 0 and 1 are generated to simulate the words after I, say uy = p.42 ang] Jsing the CDF inversion
method, which two words are generated? Enter two integer labels V or 2). notS#ea

* Answer (comma separated vector): |
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Question 13
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* [3 points] Assume the prior probability of having a female child is the same as having a male child, both ar

The Smith family has 5 kids One day you saw one of the Smith children._and she 1s a girl. The Wood family hs
e

kids, too, and you heard that at least one of them is a girl. What is the chance that the Smith family has a boy?
What is the chance that the Wood 'amlly has a boy

» Answer (comma separated vector)
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Q9

Question 8 A ﬁ Q q S\
* [2 points] Given the following trainin : one instance [zl’] wi @ o that all instances are support
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vectors for the Hard Margin SVM (Support Vector Machine) trained on the new training set.
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Question 5

« [4 points] Consider the following Bayesian Network containing 5 Boolean random variables. How many numbers
must be stored in total in all CPTs (Conditional Probability Table) associated with this network (excluding the
numbers that can be calculated from other numbers)?
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* [3 points] You roll a 6-sided die 28 times and observe the following counts: 2, 4, 9, 2, 6, 5. Use Laplace smoothing

(i.e. add-1 smoothing), estimate the probability of each side. //

» Hint

« Answer (comma separated vector, 6 numbers): | | [ Calculate | V?[ T w , ‘/\) |/\) ;
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Question 7 - \%

* [2 points] An n-gram language model computes the probability P’ {wy |w,,ws, . .., w, 1} How many

parameters need to be estimated for a 4-gram language model given a vocabulary size of 637 2 6 ;
» Hinl =
* Answer: | [ Calculate | ——

—






