
B . E . / B . T e c h / B . A r c h ( F u l l T i m e ) - E N D S E M E S T E R E X A M I N A T I O N S , N O V / D E C 2024 

T i m e : 3hrs 

C O M M O N T O A L L B R A N C H E S 
Seventh Semes te r 

CSM512 E X P L O R A T O R Y D A T A A N A L Y S I S 
(Regulat ion 2 0 1 9 ) 

Max. Marks: 100 

C O 1 T o outline an overv iew o f exploratory data analys is . 
C O 2 T o implement data v isual izat ion using Matplotl ib. 
€ 0 3 T o perform univariate data, exploration and analys is . 
C O 4 T o apply bivariate data exploration and analysis. 
C O 5 T o use Data explorat ion and visual izat ion techniques for mult ivariate and t ime series data. 
B L - B l o o m ' s T a x o n o m y L e v e l s 
(L1-Remember ing, L2-Understanding, L3-Applying, L4-Analysing, L5-Evaluat ing, L6-Creating) 

P A R T - A ( 1 0 x 2 = 2 0 M a r k s ) 
( A n s w e r al l Q u e s t i o n s ) 

Q. No. Q u e s t i o n s M a r k s C O B L 

1 What is Imputat ion? E x p l a i n wi th an example. 2. 1 2 
2 What are non-parametric tests? When are they used? 2 1 2 

3 L i s t different v isual izat ion techniques for univar iate analysis. 2 2 1 

4 D r a w and expla in the components o f a box plot. 2 2 2 

5 Def ine Cohen 's d and its application. 2 3 . 2 

6 What are the factors that affect p-value? 2 3 4 

7 W h y might reject ing a nul l hypothesis in a test o f a correlation 
coeff ic ient not be that meaningful? E x p l a i n . 

2 4 4 

8 , B r i e f l y exp la in the different ways o f model l ing interactions in 
A N O V A . 

2 4 3 

9 What are the components o f a t ime series? G i v e Examp le . 2 5 3 

10 What is stationarity o f t ime series. Why is it important? 2 5 2 

P A R T - B ( 5 x 1 3 = 6 5 M a r k s ) 

Q. No. Q u e s t i o n s Marks CO BL 

n ( a ) ( i ) Explain different types of data and measurement scales with appropriate 
examples. 

9 , 1 3 

(i i) Write a Python code snippet to create a dataframe from a .csv file. 4 1 3 
O R 

11(b) Y o u are given the following dataset (Table 1) containing customer information 
for an online retail company with 1000'records. Identi fy potential issues.and 
propose appropriate cleaning methods for each identif ied issue. App l y 
your proposed cleaning methods to the dataset using Python and explain 
your approach for each transformation. 

13 1 3 



Tab le 1 Sales dataset - sample 
Cast I 
D 

Name Age Gen 
der 

Emai l Purcha 
se amt 

Date Discou 
nt 

1001 Al ice 
Smith 

30 F alice.smit 
h@email. 
com 

NaN 2024-
05-20 

Y 

1002 Bob 
Brown 

-5 M bob@em 
ail.com 

500 2024-
06-10 

N 

1003 Chariie 
.Johnson 

45 F cj@email 
.com 

-20 2024-
07-08 

N 

1 2 ( a ) G i v e n a dataset w i th the fo l lowing var iables: 
• O r d e r I D (Unique Identif ier, type: Str ing) 
. Reg ion ( type: Str ing, Va lues : "North," "South, " " E a s t , " " W e s t " ) 
• O r d e r V a l u e (type: float) 
• C u s t o m e r Sat is fac t ion Score (type: Integer, Va lues : 1-10) 
• P a y m e n t M o d e (type: Str ing, Va lues : "Credi t C a r d , " "Debi t 

C a r d , " " U P I , " " C a s h on De l i ve r y " ) 
• D i scoun t A p p l i e d (type: Str ing, Va lues : " Y e s , " " N o " ) 

1 . Choose the most appropriate plot for univariate analys is o f each 
var iable in the dataset. 

2. Just i fy your choice o f plots. 
3. Wri te a Python code snippet for generating a univariate plot for.any 

one o f the var iables. 

13 

O R 
1 2 ( b ) Wi th suitable examples discuss the different types o f plots avai lable in 

Matplotl ib for univar iate and bivariate analysis. G i v e the code snippet 
for generating the plots. . 

13 

1 3 ( a ) Cr i t i ca l ly evaluate the effectiveness o f various univariate data 
exploration techniques (e.g., histograms and summary statist ics) in 
understanding the distribution and central tendencies o f a dataset. H o w 
wou ld you decide wh ich technique to use based on the characterist ics o f 
the data. Prov ide a detailed example with a dataset o f your choice and 
just i fy your analys is . , . 

13 

13 (b) 
O R 

E x p l a i n the different types o f t-tests wi th reference to rea l -wor ld 
scenarios. Cr i t i ca l l y assess the conditions under wh i ch each t-test is 
applicable. A l s o , demonstrate the application o f each type of t - test us ing 
Python on a dataset o f your choice, and interpret the results. 

13 

1 4 ( a ) Exp la i n the concept o f a contingency percentage table and its use in 
statistical analys is . What are the different types o f contingency tables? 
Provide an example to i l lustrate your explanation. 

13 

O R 

2 



1 4 ( b ) Perform M A N O V A Ana l ys i s on the data given in Table 2. Calculate 
Tota l S u m o f Squares and Between group and Wi th in group Cross 
Products Mat r i x . S h o w step-by-step calculat ion. 

13 

E x e r c i s e Strength Card io 
Reg imen score score 

A 70 75 
A 72 78 
A 68 72 ' 
B 85 90 
B 88 92 
B 87 89 

15 (a) A transportation company wants to analyze dai ly vehic le traff ic data 
using Python. T h e dataset consists o f two columns: Date (Str ing) and 
Veh ic Ie_Count ( Integer). Wri te Python code to: 

• V isua l i ze the t ime series o f vehic le counts. 
• C h e c k whether the t ime series is stationary. 
• Remove trend from the series (detrend). 
• Compute and interpret the Autocorrelat ion Funct ion ( A C F ) and 

Part ia l Autocorrelat ion Funct ion ( P A C F ) . 

13 

O R 
15 (b) E x p l a i n the A R I M A model in detail. Ana l yze the components o f 

A R I M A and their roles in modeling t ime series data. Provide an 
example o f when and w h y you would apply each component in a real-
wor ld t ime series forecasting scenario. Addi t ional ly , discuss how the 
model's parameters are selected and their impact on the model's 
performance. 

13 - 4 4 

P A R T - C ( I x 1 5 = 1 5 M a r k s ) 
(Q.No. 16 is compulsory) 

Q. No. Quest ions M a r k s C O B L 

16. ( i ) Develop a complete work f l ow for analyz ing the effects o f three 
different market ing strategies on customer purchase amounts. 

1. Formulate nul l and alternative hypotheses. 
2 . Per form a one-way A N O V A test and expla in its 

assumptions. 
3 . E x p l a i n post hoc tests that can be conducted to identify 

wh ich market ing strategies differ s igni f icant ly. 

10 3 6 

( i i ) E x p l a i n the differences between Pearson and Spearman 
correlation coeff icients. 

5 3 4 

***** 

3 


