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4
th

 Semester Regular Examination 2016-17 

DATA ANALYTICS 
BRANCH: CSE (HONOURS) 

Time: 3 Hours 

Max Marks: 100 
Q.CODE: Z1106 

Answer Part-A which is compulsory and any four from Part-B. 
The figures in the right hand margin indicate marks. 

  
Part – A (Answer all the questions) 

Q1  Answer the following questions: multiple type or dash fill up type (2 x 10) 

 a) Given a data set D={(xi,yi), i=1,2,…,n} where  xiϵR
p
  and response yiϵR and a  x 

ϵR
p 

 ,x≠xi , then  the determination of the response y for x is 

(i)a  classification  problem      (ii)  a  regression  problem    (iii)a  clustering 

problem (iv) none of these 

 

 

 b) In (a) above if yiϵ{ 1,2,…,M} instead of yiϵR  where yi=j means xi  is assigned the 

label j then the     determination of the label  for    x ϵR
p 

 ,x≠xi  is 

 (i)a  classification  problem     (ii)  a  regression  problem   (iii)a clustering 

problem (iv) none of these 

 

 c) Consider  the  following  scenario:  we  collect  a  set  of  data  on    400  firms.  For 

each firm we  record profit, number of employees, type of industry ,number 

of  branches, and  the CEO salary.  We  are interested in understanding   which 

factor / factors effect CEO salary significantly. This is a 

 (i)a classification problem   (ii) a regression problem  (iii)a clustering problem 

(iv)subset selection problem 

 

 d) For which of the following logic functions  the set of all possible input-output 

data  is not linearly separable 

(i) AND   (ii) OR    (iii)  XOR   (iv) none of these 

 

 e) L ogistic regression is used for solving a  

(i)a  classification  problem      (ii)  a  regression  problem    (iii)a  clustering 

problem (iv) none of these 

 

 f) The  coefficients  in  the  linear  regression  model  are  obtained    by 

_________________   the residual ____    of   ________________. 

 

 g) The activation function  used in Rosenblatt ‘s perceptron is  ________.  

 h) In k-means algorithm  a  sample  vector x is assigned to cluster Cj  with centre 

mj  if 

 j  =  argmini  II    _______    II    where  minimum  is  taken  over  all  indices 

i=1,2,…,k. 

 

 i) In  logistic  regression   the  parameters are obtained  by    ______________  the 

log-likelihood function. 

 

 j) K:  X xX   R  is  an RBF kernel    , where X is the input space, if 

 K(x,z) =   ____________________. 
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Q2  Answer the following questions: Short answer type (2 x 10) 

 a) Give  an  example  of  a    k-class  classification  problem    (k  >2)specifying  the 

predictors and the response. 

 

 b) Give an example of a regression problem specifying  the predictors and   the 

response. 

 

 c) Write down four  methods for solving a classification problem.  

 d) Define an activation function  as used in neural network and  give an example 

of such a function. 

 

 e) How are  the weights  in back-propagation algorithm determined? 

 

 

 f) In  support  vector  machine  method  for  classification,  how  are  the  support 

vectors defined? 

 

 g) Write  down  four words  beginning  with    the  letter  V  that  characterize  big 

data. 

 

 h) In k-means algorithm how are the centres of clusters initialized?   

 i) Let Ci(x) be the class to which x belongs as  predicted by the ith random forest 

tree,  i=1,2,…,M,where  M is  the  number  of trees in  the  forest.   Then what  is 

the class predicted by the random forest? 

 

 j) Justify the property :“ All nonempty subsets of a frequent item set  must also 

be frequent”,which is used in the apriori algorithm  for finding frequent item 

sets. 

 

    
  Part – B (Answer any four questions)  

Q3 a) State the regression problem. Obtain the  expression for the residual sum of 

squares(RSS) in vector form  of  the  ridge regression method for solution of a 

regression problem with p predictors and one response and  derive the  ridge 

regression solution  by minimizing the RSS. 

(10) 

 b) What is subset selection problem? Why is subset selection necessary? Write  

the best subset  selection algorithm and state its  limitations.  

(5) 

    
Q4 a) Write  down  the  algorithm  of    linear  discriminant  analysis    method  for 

classification for  a single predictor  case   when the density function of each 

class is Gaussian. How this algorithm is modified  for p > 1 predictors? 

(10) 

 b) Explain  Rosenblatt’s  perceptron    with  a  figure  and    write    the  perceptron 

learning algorithm. 

(5) 

    
Q5 a) Describe  the  logistic  regression  model  for  two  class  case  and  derive  the 

expression    for the posterior probability   that  a given pattern  x  having  p 

attributes is in class k , k=1,2.  

(10) 

 b) The table below provides a training data set containing six observations,three 

predictors,and one qualitative response variable. 

Obs. X1 X2 X3  Y 

1 0 2 0  Red 

2 2 0 0  Red 

3 0 1 3  Red 

4 0 1 2  Green 

5 -1 0 1  Green 

6 1 1 1  Red 

(5) 
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Predict the value of Y  when  X1=0 , X2=-1, and X3=1 using K-NN classifier  

with  K=3. 
    

Q6 a) Describe  the  steps  to  compute  the  support  vector  classifier    (  decision 

function) when  the classes may not be separable by a linear boundary. 

(10) 

 b) Draw a  diagram  of a single hidden layer feed forward network. Describe five 

issues in training a multi layer perceptron neural network. 

(5) 

    
Q7 a) A  database  has  four  transactions.  Let  minimum  support s be  60%  and  the 

minimum confidence  c be  80%  

TID  items_bought 

T100  { K ,A,D,B} 

T200  {D,A,C,E,B} 

T300  {C,A,B,E} 

T400  {B,A,D} 

(i) Find all frequent item sets using Apriori algorithm. 

(ii) List all of the  strong association rules  (s,c)matching the following 

meta rule, where  X is a variable representing customers,and itemi  

denotes variables representjng items ( e.g.”A”,”B”,etc.): 

For all X  ϵ transactions,   buys(X, item1)ᴧ buys(X, item2)→ buys(X, item3) [s,c]. 

(10) 

 b) Write the Principal component analysis algorithm (5) 

    
Q8 a) (i)  What  is  clustering?  Give  an  example  where  clustering    can  be  used  and 

write the k-means clustering algorithm. 

(ii)Explain  a random  forest and write an algorithm to predict the response of 

a new pattern in a regression problem using  random forest. 

(10) 

 b) Write a brief note on big data analytics (5) 

    
Q9 a) Describe McNemar’s test and K-fold cross-validated paired   t test to compare 

whether    two  given  learning  algorithms  construct  classifiers  that  have  the 

same expected error rate. 

(10) 

 b) The mean weekly sale of a product was 146.3 units per sales depot. After an 

advertising campaign the mean weekly sale in 22 sales depots  for a specific 

week  was  increased  to  153.7  and  the  standard  deviation  was  found  to  be 

17.2.    Test  whether    the    advertisement  was    effective  at  5%  level  of 

significance, given that the value of  ItI at 10% level of significance is 1.72 

(5) 
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