CS583 Review questions for final exam
1. 


(a). 
Name three classification techniques. No need to explain how they work. 

(b) How do you describe overfitting in classification? 
(c)
Given the following decision tree, generate all the rules from the tree. Note that we have two classes, Yes and No. 







(d) To build a naïve Bayesian classifier, we can make use of association rule mining. How to compute P(Ai = aj | C= ck) from association rules, where Ai is an attribute and aj is a value of Ai, and ck is a class value of the class attribute C?
(e) The decision tree algorithm in C4.5 does feature selection automatically. Is this statement correct? 

(f) In class association rule mining with multiple minimum class supports, if we do not want to mine rules of a particular class, what should we do? 

(g) State the constrained optimization problem in PU learning. 

(h) Name three methods for learning from positive and unlabeled examples.

(i) What is the degree centrality of node i?


[image: image1]
p. What are co-citation and bibliographic coupling matrices?
q. What authority and hub matrices?
r. What is rank prestige?
s. In the PageRank algorithm, a page A is considered more important than another page B if A has more in-links than B. Is this statement correct?

t. How does the PageRank algorithm make the Web graph irreducible and aperiodic. What are the page rank values in the context of Markov chain? 

u. In structured data extraction from the Web, what is a list page and what is a detail page? What are the two problem formulations?

v. What are the main components of an opinion in opinion mining? 
w. In opinion mining, what we mean by featured-based summarization of opinions? 

2. 
Given the following data set, 

Transactions 
Class


Student, School 
: Education


Student, School 
: Education 



Teach, School
: Education


Baseball, Basketball
: Sport


Basketball, Player, Spectator  
: Sport


Baseball, Coach, Game, Team 
: Sport


Basketball, Team
: Sport
a. Find all class association rules with minsup = 20% and minconf = 60%.

b. Build a classifier using the CBA method below. S is the set of CAR rules discovered above and D is the dataset. 

Algorithm CBA(S, D)

1
S = sort(S); 

// sorting is done according to the precedence ( 

2
RuleList = (; 
// the rule list classifier

3
for each rule r ( S in sequence do 

4
if D ( ( AND r classifies at least one example in D correctly then 
5

delete from D all training examples covered by r;

6

add r at the end of RuleList
7
end

8
end
9
add the majority class as the default class at the end of RuleList
3. 
In the multiple minimum support association rule mining, we can assign a minimum support to each item, called minimum item support (MIS). We define that an itemset, {item1, item2, …}, is large (or frequent) if its support is greater than or equal to 

min(MIS(item1), MIS(item2), …..)

Given the transaction data:


{Beef, Bread}


{Bread, Cloth}

{Bread, Cloth, Milk}

{Cheese, Boots}

{Beef, Bread, Cheese, Shoes}

{Beef, Bread, Cheese, Milk}

{Bread, Milk, Cloth}

If we have the following minimum item support assignments for the items in the transaction data,



MIS(Milk) = 50%, 

MIS(Bread) = 70%



The MIS values for the rest of the items in the data are all 25%.

Following the MSapriori algorithm, give the set of large (or frequent) itemsets in L1, L2, ….?

4. 
Given the following training data, which has two attributes A and B, and a class C, compute all the probability values required to build a naïve bayesian classifier. Ignore smoothing. 

5. Using single-link agglomerative clustering to cluster the following one dimensional data: 1, 2, 4, 6, 9, 11, 20, 23, 27, 30, 34, 100, 120, 130. You are required to draw the cluster tree and write the value of the cluster center represented by each node next to the node. Using Euclidean distance as the similarity measure. 
6. Using the k-means clustering algorithm to cluster the following one dimension data points into 2 clusters, 

1, 3, 5, 8, 11, 14, 16, 17

Give the result (centroid and data points of each cluster) of each iteration. Use 3 and 11 as the initial seeds (centroids). 

7.
Given the classification results in the following confusion matrix, compute the classification accuracy, and the precision, recall and F score of the positive data. 


8. 
Given the following positive and negative data points, draw a possible decision tree partition and a possible SVM decision surface respectively. 

  
[image: image2]
9.
In a marketing application, a predictive model is built to score a test database to identify likely customers. After scoring, the following configuration for 10 bins is obtained. Each number of the second row is the number of positive cases in the test data that fall into the corresponding bin. Draw the lift chart for the results. Your drawing should be reasonably accurate. 


10. Given the labeled data in Table (1) and unlabeled data in Table (2), which has two attributes A and B, and a class C, we want to use EM to perform semi-supervised learning. Naïve Bayesian (NB) is used as the base classifier for EM (Ignore smoothing in NB). Note that you should use the naïve Bayesian classifier for normal data rather than for text. Filling in the probabilistic labels of class C for each tuple in both Table (2) and (3), and list all the probabilities needed to build a NB classifier in each of the two iterations. 








11.
What are the assumptions of co-training and how does it work? 

12. 
In learning with positive and unlabeled data, r2/Pr(f(x) = 1) is used to compare classifier performances. How is r estimated using the validation set? 

13 
Given the hyperlink graph below 


[image: image3]
We want to use the Markov chain model to compute the PageRank value of each node. 

a. 
Give the initial transition probability matrix.

b. 
If the transition probability matrix is not a stochastic matrix, convert it to a stochastic matrix by using the second method (adding artificial links). Show the resulting matrix.

c. 
If the resulting matrix is not irreducible, convert it to an irreducible matrix. Show the matrix.

d. 
Given the initial PageRank values of P0(1) = P0(2) = … = P0(6) = 1/6, compute the first iteration results of P1(1), P1(3),  P1(5) using the PageRank formula with d = 0.85. 
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14. Name 2 information retrieval models and give some examples queries. 
15. Given two documents, compute their cosine similarity based on TF-IDF. 

16. Understand the ideas of stemming and stopword removal. 

17. Understand precision-recall curve and rank precision. 

18. What is an inverted index?

19. Understand how Stalker learns an extraction rule given some labeled examples.

20. Understand how the partial tree alignment algorithm works for multiple alignments. 

21. What are the two main problems in Web data extraction?

22. What are some of the problems of information integration? 

23. How does the correlation-based approach work for query interface integration? 

24. What does the transitive property mean in the information integration context?

25. What is sentiment classification at the document level, what is its assumption, and what kind of words and phrases are important? What are some techniques?
26. What are the tasks of feature-based opinion mining? What do we mean by features? Give a simple algorithm for finding important features in reviews, and determining opinion orientations. 
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(2) Unlabeled data and NB results





(1) Labeled data
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(3) Unlabeled data and 1-EM results (1st iteration of EM)








3








4








6








1








2








5














PAGE  
6

_1195291086.unknown

