Interaclive
CARES

CRACKING THE

Data Analytics
Interview

A Complete Guide to Success

A\

Data Analytlcs
~ & Power BI

( career Path )

-2 g‘: f

-

TUCT i
INSTUCTOR @Fﬂ! ,l

Sajib Khan Sabblr Hossain Rossi
Executive Senior Business Intelligence Analyst
Data Analytics & Strategy Buddy & Selly GmbH

Pathao German-based Retail Company



Data Analytics ® Interaclive

< & Power BI

) 2
) 4

\4

YYYYYYVYYVYY

CARES

( career Path )

S[oTa:

fPENd 3CGERT Gicts Ao F@A?......oo e 4

3DIAGERIT RIS S 3L B3Ed Gidls STGAIRd.....6

Technical Question (EXCE)...........ooeveereerrerereerenereraessenens 14
Technical Question (POWErBl)........ooeeeeeeeeeeeeeereenne. 18
Technical QUESEION (SQL)......ovoeeeeeeeeeee e eeeeeeseesenene 22
Technical Question (Python)..........cceeeeereeeeeeeeeeseeenne. 35
Technical QUESLION (R)........oovveveereeeeerereeeesererssssesaeeeaen. 46
Salary NeZOtIAtioN...........covvveerveerreesreessiessesssessssessssesssasssens 48
TricKy QUESLIONS........ovvuerveesrensisessessseessseesssssssssssssssesssaes 50
L0 [CTURS i GH Gz o 2 O 52



gferT
AEE TS,

AR J] A RA—ONNFH BIFHF IOF Fob] AOROTTF, O 7632 J3© MRS FIF(E
AHE A@P (FT AFET3 IS 47 NS (@ 92 SR bIFfHa I/NE BF F0© 26 939
S T ROE SfoF fS, P8 Op-fawierayy, a3 Sy seifaz(| af a3 307 I o
EREIERIECCY

ORE, (Gb] WAL (TN @ TodeF ¥ AP@ @ @@ IR ITECCET 5
T FA© AT Ao AT N O FAMR "Cracking the Data Analytics Interview: A
Complete Guide to Success” TTSIHG |

oAl R FF, 9% TRIEA Afefo AT IPENE I THT6! ILACORT Il SRS
AT, TFRS 9 wHel G FA© NRIFe! FAE, IS A ANGH (FF Al T (A& =
J*6® PO ANE |

R JCTFT ST

AR FNEIF 9T T AN Iy Ao SFRef| 93 [ T SAPHT ATAE TN
FOIAFS O Ty AT O, AHITINT 992 AITAY IO A T2 ST FA0® b1, TM© A NZER
AR FEFe B A PTE A (e MES| At By CHAFE 77 77, I8 TH6 L a3
FBEANSS (MG STHeT ST Tl ATSAT S TS TGS TR

IS AT AT TN GIFEF TF[O AR, TAJT ATRAES AT (FINTS FIS FARS 472 FNEATE
T@a A6 1% I& FA® SA—I1R (RF o1 (F, SANAT NIFHT AN =0T INfex, HIF FFSTH Fa¥s |

aFs g sFed =T

22 TBIF AFAE THeed T AP e 2R FAE | OF N@ NG, (FSTF FIOT W52 FAT
93 FFema eI SFRf CEFSE (16 FE TR AT JFf0F Ty Aoy SFIef | AT
G FETeTa s, %6 (e Feed e Fae @ | fF3fre afF=my a3 sEnst i@
FICT TR PPl 32 fAET CRfTS AFNSENE A3 T FoeT |

eIy I (@F FAISET ST q1 FE, OF AFS SFf FAISEN JA© T 2(© TEH| TR 93
JSLE (F3IT SEFSEN ST FIo7d W Bfer f3fere e e o= Frgsea e
AT ST RAISE (6 FE T 432 [AEH (To7%-51fS BF F741 |

©@ A TRE, R JSIF BY 930 RIS STFAT| 97 IRE IAFANE A3 AP Mo, T,
fefE3 T (A@F TNRY FIMOF T N fole F| ST SERT THeT ([F AT AN Fgel
ANSWOIF Fels T2 AP BSIHA!




FoNT IoRfeOTT S fdifee @a?

2FFE FIRFET TONE HOF TF[O RG] B NG FAT Flod | ATAT T TG - AT
THel, Jewel IR @NG] IGIR NHF FFET TG TN W@ FH OF BY ANEYS FT a7,
APTANF TROFSNT TSE T F© @ IR N AASFE FOAET @ ATAF THS] el
$d00 E|

2T 5y aFeyd [T Q@ &1 N I AFENE 2HLRGOIA o [d16e 28I ¥ TRAT
PHE:

S, SF @ AR FOF OF TFS FFA

ST FH PO R A6 MG 93 AT (@R tofd FAT A ATNR IFTAF NI YIS
G e, %6 ey 932 Sfewer fewaa e 2@ | FoF (Foras 8F%f| aft srafd (e
e SHYE A, O A MRS Qe 4TE|

o (AT off FIF F:
o IAMFAF WHel I Afoweld 3T SFF Md
o T, ™IBENF AT AHIAIT O ST Fpe
o AT TS, AR e 97 SNSRI N T HFe CIHFEF T hy NIV
fF3TE T[T FFA

X @SR 9N EHEH

SIP SIPT RO JETE (AoSTNPET BT ST TN DAl T (GBI INTOET oS g
2, ©F (FHNFH N AHEIeT M SIFEF SIS TSI S F2S 2@ A |

o (@ESMF: FAF TA:
o (CPTWIF SHHA (TFT fTRF TR TIRF FFA
o 3ITIFBT M THFE FAHNES, IR 973 STFHT IALIRT FPe
o ST AACOTE I @ISR T 9T S NEE (FHIES I 5 o [TqF
BT (FMG FFa

©. IJATRME GIFET T ANE0d FFA

AR FGHH (I, B1HA {126 (LinkedIn, Glassdoor, Indeed, BDJobs, etc.) 43 (FFfad fosy
SITTRGH FHE SIF AW Sels A7 Fhel|

o IHATRE M@ FAR NII:
SR R 433 FofelT SIEN FE TG foed
fOF AR AMBF B F2 MET FFa
SAMETA FAF 7, (FEAE J FIEMETST T 932 ST T TTTS! 0T 1
CINEIC



8. I X AR wFer ICW

@FFeTsT IR & RTESSET AT AMTANE A3 MNF 51 (53F 31 (CHAF (56 e x©
ME| (SO SHAGER (F@, i I SQL, Python, R, Power Bl, 3T Excel-5 W@ Z&5 3@,
©F A6 A AR A AT FE Qo | for7fEne e qoa e Frare N 93 Ve st

BISe

e Power Bl f*l"ﬁf:
(GBI SHEOE FIEF S Power Bl 9ot 87w Bl af6 ST (S6T fSopaenEe,

Ao ©fF 932 TIPETS SfF FIF S SRS FE@| Power BI-AF N SrHifel TR O
fREET T 932 O AFHNTSNT TTIAT FI© T[EA, I AT SIHET IO NS
Fenae at RevE afefde Fa@I Power Bl ey Sead (O61 fREEE $Nel IGH A3%
FBEMSS® A6 (TR JTETE SN (A AT TF TSI |
o ¥ ITNE TEEAT BT
o (@, SN 932 TR O TIRF TP
o (AMOHA IO A B ANOBO] A FFe

¢. RGO I TI©

T AN ZHAGOTF ol A ow 2, AT AT TTT0! 19 ] AT TF© FT| IBFSS©
NHT 3T Ty AFANE ATNF 5T 972 "ol [T AT 200 7@ | V9T SI3feq IEnw i
BY DSOS M ST ST FSIF (Helte MFE 1, I AFS S(AMESNT A=A (FTSI5eT 9T
HF© M@ |

o 3DAST TFfoTe WIFOL:
o T T 93 TTASE FF© FPe
o fafeq Affsfere T mg vFer Fre1E IS A5IE ©f [[HETT FHFA
o SIFAE MATIN AR FANSAETT {5 I

Y, SIS AR Foo]

RTES S ool 438 THIHTOEE (I o8 29| FIF(H (T© (T ATF THI ST S N
ool 932 WIAFITO] FT FA© | G ©F e 31 A= I Sfefe 5y 7T S A=

s ETsTe FfoTs 2@ TE|




IPEASCET ANRF 99 A TIET I TRGARA

9% ST ST 3BT (NS T2 AfHB© (7 5% 2 972 (ST IS5 Sae ol A6 F1
o9 FBEGCET (ANE Al TN o FAE, ol 2001 TISEN IR 5237 RERN© FAC© A& |
@RIF STIEE A IRTF T 972 SoASE SEH FAMR| ©F FORGCFF Ty AFT6 SIETT eI
R, AFAE IRTT T FAT E ARTT Tod (7371, 915 IMOF [Ew© S8d (W& 1| IS
RES© T F7 3@ IM Al R@EE© Tex e YT @ =@ A FEA, SR HRwT FE
(@ (@ AP IRTT S8 fate TEE F 91 (I 200 RES SIS FIET N 2T OF I
FAT| CTAT 202 T (M3 IHTORF) |

TRES, 97T 5 BF FAT I3 |

S. g safaeg foe

(Introduce yourself)

[CIcEH
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(Answer: This is a common question, but your response should reflect professionalism and
confidence. It will serve as a brief summary of your bio and experience. Mention your name,
current position, how you became interested in data analytics, and briefly describe your
professional experience.)

TR

" [STAF F], TONE [T TN ] ROTT F16 FAMR| A (ST IMMAOET s I
AR (V@ 9 (TBE F FAF 0T fa@® a3z ste [X] I=E [skill], [skill], 932 [skill]-a5 JteT o
FRF I AT (O F1O FER| AN SATSSBO] ANOFT 57 972 (SO M w1 =0T
TRITST FAT| S IS NS TSITONF (GoT fSeIFTRE T A3 Femnfes fre TaHe Fa7 o F1&
FaMm|"

(Example: "I am [Your Name], currently working as [Your Current Position]. | stepped into this
field due to my interest in data analytics, and over the last [X] years, I've worked on various
projects using tools like [skill], [skill], and [skilll. My experience includes analytical skills and
assisting decision-making through data. Currently, | am working on improving my data
visualization and reporting skills.")




R. (SOI EFoEE afe AT AER (FRT (WF BF JEN7?
(Where did your interest in data analytics start? )

Tad:

AR AT Tod (ST T, V@ A= @ F1 N (AEE SaRA e A&, 1 A (SoT
MAEGER o AFE FER|

(Answer: When answering this question, you can mention the reason behind your interest or
share examples of projects that attracted you to data analytics.)

CARA:

"SI AR (GOT IMTATOE e BF 27 T3 A AT AF0 BITAF F @ FT6 FA AN
A2 JAT© TFTH, FSTF FIF (ST R Fas a2 F2Te] FE| A O (GOT W3R, AT
e a3 STRIAGE M AN TN TFHe] I i, I A 9 (F@ AT AR FF
(oTCT 1"

(Example: "My interest in data analytics started when | worked on a real-world business problem
and realized how proper data analysis aids decision-making. | then gained skills in data
collection, statistical analysis, and drawing conclusions to solve problems, which made me more
interested in this field.")

©. A (FF 92 AT Sy AEATT IFERA?
(Why have you applied for this position? )

[CIcEH

A2 AEF MW AEBFOT Se® 51, I (F S0 (FFHAe F19 F900 6191 AFEE wFel a3
@A FIEE T BT 957 FI (T |

(Answer: Through this question, the employer wants to know why you want to work at their
company. Provide reasons that align your skills with the company’s needs.)

SURAT:

"SI A% AW Ty AE0 FER FIFT A T FH, AN (G671 SATTIfeiiosr a7 o (@Fa [skill],
[skill], a3 [skill]-9F W] =T (N Sels [T 00 M| AN ATAT (TN (T 972
RIS N&E SR TTue 1@ 517 972 I AE Ff, A wFol 432 A6 A© TR FIE |

(Example answer: "I applied for this position because | believe my skills in data analytics and
tools like [skill], [skill], and [skill] can be valuable to your company. | want to contribute to your
company's growth and analytical decision-making, and | believe my skills and interests will help
with that.")



8. IMf (FW BT AR T TRF FERA?
(What tools and technologies have you used? )

Tad:

AT STANE AT AfSeae] T ex 5o a3 *YfFT FI I0© TE, FSE AT A=A
IS AT FIRF PEERA |

(Answer: Here, you should mention various tools and technologies you have used based on
your experience.)

SUIRA:
"SI (FT % B 9 S IRRF FE™ @ [skill], [skill], [skill], [skill] 932 Excell 3 [skill]
FIE FE (OOT fooparmeer™ a3z faenfe: sE® a3z [skill] TRF FE (6T [{EIT a3 (61

AT FEM™| A=TS1S, [skill] TIRE FE (GBI AR 972 IR 1ol TG (ofF FEfR "
(Example answer: "l have used several tools and technologies like [skill], [skill], [skill], [skill], and
Excel. | used [skill] for data visualization and reporting, and [skill] for data analysis and data
manipulation. Additionally, | have used [skill] for data processing and building machine learning
models.")

¢. IAFE NIEF I& GT I f&ET?
(What has been your biggest achievement? )

CREE

9% AT AP TIGEE TG THAeId FT I, TT 92 T Sy TFBF 93 AP Ft 47@F THmE
ST FEERA (67 QT HF |

(Answer: In this question, mention your biggest achievement that is relevant to the position and
describe what kind of problem you solved.)

TR

"IE FAGE TG IS e 4% TIFAF TSI TN, (FAS A (Sb] [T FE NG
FFEOAE (T AFAT TH© FERAB | AT AT @FPANA AP HFTT FRFNEST ITSTET 27 9R
ST A3 20% &G N> | ANy afb [skill] 932 [skill] TIRE FE [[FEICEEF FEHE ©F FER |
(Example answer: "My biggest achievement was solving a business problem where | analyzed
data to improve our customer segmentation process. This enhanced the effectiveness of the
company's marketing efforts, and our sales increased by 20%. | implemented this by analyzing
with [skill] and [skill].")



Y. AP FSTET SR T IS FEA?
(How do you work under pressure? )

Tad:

A% 0T AT BT NES TS FAF FANOT 933 (I ST I | b1 (FAF N 517 A
SIfeeel AH =, CTIST QT 5|

(Answer: In this question, explain your ability and strategies for working under pressure. You
can share your experiences of handling pressure in your work.)

TR

"R BT N FTS FHC0 AS53| TYC, AN FIOF NAMHG 3F FF a7 ST (e wfer | =nfer 5
SR BIEE FE TR AT TS, e M= T T (T o F18 F(0 MNE | N FHeToI[ AP
(AT (GGTRA FF FEMR 92 BT M SesTo T TOF (F F1S T FE |

(Example answer: "I am accustomed to working under pressure. First, | prioritize tasks and
adhere to deadlines. | believe that when working under pressure, it's important to stay organized
and calm to maintain speed and quality. I've successfully met deadlines for multiple projects
while maintaining quality under pressure.")

. IFf IAFME @A Tl FloNT SIF] G FAEA?

(How would you add value to our company? )

[CIEH

A% o0, Sl (FEfad ST AR STE THeTE NI (NE A% it SAF A9 JR© THES ©f
“EOIE QT NF |

(Answer: In this question, clearly explain how your skills and strengths align with the company's
goals and how you can contribute.)

TR

"N SIE (Sb1 e uFer, e F@ [skill] a3z [skill] FIRMET FEE ATHE (@FEEIAT
AEFRFEs faE (3T AFAE AF3 THe F© TE| A Fod BRI A (FS 3 TR0
AR(GHHR FA© M, I @A NG HG 9 FINIF e oxe FAE|"

(Example answer: "I can add value to your company by enhancing the analytical
decision-making process using my data analysis skills, especially [skill] and [skill]. | can identify
trends and opportunities through new insights, which will improve your company’s market
strategy and business outlook.")
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v. I FerE 96 BT I FEA?

(How do you work within a team? )

Tad:

A% FACIF M TFEFST e b, A=l BT (Fo 16 Fa00 M | [ fAw w16 SISt
TR S FEH o] Tors ST |

(Answer: This question aims to find out how well you work in a team. Teamwork is very
important alongside individual work skills.)

TR

"SI s 3, %1 TSI S FHNATST 8 F2Ere] 87w | 9y s o o st
AT (V@S e = FH| OO F18 FHF T, A AN AoPre@ Fq SR 432 S0
SRS AT 0@ F18 S| NN w5t 757 e Sforfodsm |

(Example answer: "I believe communication and collaboration are essential for successful
teamwork. | enjoy learning and learning from others. While working in a team, | always respect
others’ opinions and work attentively to help them. | am solution-oriented and committed to
achieving the team'’s goals.")

>. Irifq fF faea I Ife wIFIT?

(Are you committed to your work? )

Tad:

afE a3 TEEer 79, 7 [AFTFSE ATAF TFIFST 932 CTIIHF T T

(Answer: This is a common question, which gives the employer insight into your commitment
and professionalism.)

TSRS :

"I, A e FEF S TEE TETm | A NI TS @S FIS A6 FA© (GB FH 93k
SIS I FTE T F | T4 SN (BT (AT I8 I, O (o7 S Jef AATRETR et
TIEAT WS 8 T2TST (W2, IS ©f FHTSN oo F47 7|

(Example answer: "Yes, | am fully committed to my work. | always strive to ensure the highest
guality work and meet deadlines. When | work on a project, | dedicate my full attention to it and
provide the necessary support and assistance to ensure its successful completion.")
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So. WM WEGIET FNEAAE T Fi?

(What are your long-term career goals? )

Taa:
9% 0] AN A SfIFS AFFIAT 972 FHNEIF (ST F=5F ACETEA] FI© A& |

(Answer: In this question, you can discuss your future plans and long-term career goals.)

TR

"SNE A T TR (Gbl W@ MY S (T w53, s St @9 I8
S Sfaga spEfert RoTE F1o Faw© ME, FIE A TIAMIF STAHT TN ST ST
A MFF AR (Gb] [AEFT 8 TIAFAF (F@ O (%1 o6 FA(0 T | "

(Example answer: "My long-term goal is to reach the top level in data analytics. | aspire to work
as a senior analyst in a large organization, where | can play a key role in solving business
problems and gain advanced skills in data analysis and management.")

SS. I FOTT FIOH N T BIETR ST FEA?
(How do you take on new challenges at work? )

Tad:

92 FCT AT AT A FHKES THe] AR B3 T2 NASF TR FAEA |

(Answer: In this question, express your problem-solving skills and your attitude toward taking on
challenges.)

CUIRAT:

"SI A BT T I, FIET ASE S e 93 T el S Fo TRAT FE| AR
S TG (FTAT SIS R 22, S AT ATFTA FI 97 IS N6 FF TM0w 1 Sy
ST FA© M| AT FAGR AT 22 71, IR O AE AF3 Tt FE (I |

(Example answer: "l enjoy new challenges because they help me learn and acquire new skills.
Whenever | face a new challenge, | make a plan and do the necessary research to solve the
problem. | never get discouraged; instead, it motivates me even more.")

SR, AP IAFNF I PO WIS FEA?
(How do you manage your time? )

Tod:
aft 976 SFTYf o, I AT TN T TFo] 432 FHATEF AN AR w51 57T
FEI
(Answer: This is an important question that reveals your time management skills and how you
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prioritize tasks in your work life.)

SURAT:

"SI A A WS FAT T | SN N7 FOF AN 57 I 93 T3S (e 318 3|
A A FOSE (=G (RIG BIF OIS FE &4, M@ 2@ G O FH© N 932 (FE] FEF
(GRS & o1 27| T MAASCICEF Tay A (GRS HIRF FH (I HESE, FRTE a3
BT {5 1"

(Example answer: "I am highly efficient in time management. | always prioritize tasks and stick
to deadlines. | break my tasks into smaller chunks to ensure | can finish them easily without
delays. | use necessary tools like calendars, reminders, and to-do lists to ensure effective time
usage.")

ve. I TNF FIAT (AT THF STYAT =, o3 FIong Mo ST
PEA?
(How do you solve problems when you face challenges in a project? )

Tod:
AR ST ST TN ST AN (BT = el G137 2T |
(Answer: This question seeks to understand your problem-solving approach.)

TR

"SR (I ST AT JET A AR R R F| s sTsya 31 F1ae oz s
AT T TNHEH AFEF (39 (ofF 1 A I3F e [Fd6a FaF 5o HoE Tohe" Joh
AEEAT FH AR T@® &2 ST SHEEF 77, A FF (2 A&{3e (3@ B @ sfime
SIETSIE ©f (GNFES (687 FfH 1"

(Example answer: "When | encounter a problem, | first analyze the situation thoroughly. Then, |
identify the root cause of the issue and create multiple solution options. | discuss the best
solution with team members before finalizing it. After resolving the issue, | always try to learn
from the situation to handle similar challenges better in the future.”)

8. I AT & FAET @I O TAR? FoT © 3F FEE?
(Have you ever made a mistake? How did you fix it? )

[CIcRE

9% SCIF A AN AT 932 V@ G TH1H FAF HAol T Sate G183 I |
(Answer: This question provides insight into your confidence and ability to admit and correct
mistakes.)
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TR

"1, S AFIEFIE ©F FEM| ©F A I FF o (W@F 1A @ 97 9576 (SoT e
(M A AFf6 T 2976 (GBT TIXF FEREN, IF T HASH NS ;| AT T S Gl
@ (FF X 9T RONET FE WfOF (G6] I i | ©IFF AN (Fo1F Afb RONET FE® ©F 717
T @ &fF 432 SfIA© A9 G 91 AT O A1 I 1"

(Example answer: "Yes, | have made mistakes. However, | believe in learning from them. Once,
in a data analysis project, | used incorrect input data, which resulted in incorrect outcomes. |
immediately identified the mistake, corrected it, and used the correct data. | informed all
stakeholders of the correction and made sure that such a mistake does not occur again in the
future.")

s¢. I FeNT AT FAFHST R FEA?

(How do you evaluate your performance? )

Tog:
A% AT TS FNE ATA AF-TIN AT AFTACCAT FHoT HFTT F |
(Answer: This question gives insight into your self-assessment and self-critique abilities.)

TURA:

"SR fAST FAFIAC] TN FAE Ty fATANOSIE AN PO Ty 72 TSASEN TG i |
A FHFOH 357 TH @@ ST Tafod (Fa b i 93 R AqNT F1S FH| A2618, A
TR AR FIEFIFER IR (@ (WO 43, e A ANET S7fs Fa© 1"

(Example answer: "l regularly review my goals and accomplishments to evaluate my
performance. | focus on areas of efficiency and identify opportunities for improvement.
Additionally, | seek feedback from colleagues and managers to improve further.")
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Technical Question (Excel)

. What is the difference between VLOOKUP and INDEX-MATCH?

Answer: VLOOKUP searches for a value in the first column and returns a value in the
same row from a specified column. INDEX-MATCH is more versatile; INDEX returns a
value based on a specified row and column number, while MATCH finds the position of a
value in a range. INDEX-MATCH is preferred because it can look up values in any
direction and allows more flexibility.

How do you perform a lookup with multiple criteria in Excel?

Answer: You can use the INDEX and MATCH functions together to perform lookups with
multiple criteria. For example:

=INDEX(return_range, MATCH(1,
(criterial_range=criterial)*(criteria2_range=criteria2), 0))

This formula searches for a value based on multiple conditions.

. What is the use of PivotTables in data analysis?

Answer: PivotTables allow you to summarize, analyze, explore, and present large sets
of data in a compact format. You can quickly aggregate data, perform calculations, and
generate insights, making it a vital tool in data analytics.

How would you handle missing or incomplete data in Excel?
Answer: There are several ways to handle missing data, such as:
o Using IFERROR() to replace errors with a default value like 0 or "N/A".
o Filtering out rows with missing data.
o Using interpolation or imputation techniques to fill in missing values.

How do you perform conditional formatting in Excel for data
analysis?

Answer: Conditional formatting helps highlight key insights. You can use it to highlight
cells based on criteria like values greater than a certain threshold, top/bottom
performers, or duplicate values. For example, use a color scale to represent low to high
values or use icon sets to visualize performance.
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What is the purpose of the SUMIF and SUMIFS functions?

Answer: SUMIF adds up values based on a single condition, while SUMIFS allows
multiple conditions. For example:

=SUMIF(range, criteria)

=SUMIFS(sum_range, criteria_rangel, criterial, criteria_range2,
criteria2)

These functions are essential for aggregating data based on specific criteria.

What is Power Query and how is it used in data analysis?

Answer: Power Query is a tool in Excel used for importing, transforming, and cleaning
data. It allows you to extract data from multiple sources, transform it by removing errors
or combining data, and load it back into Excel in a format ready for analysis.

How do you calculate the correlation between two sets of data in
Excel?

Answer: You can calculate the correlation using the CORREL() function. The syntax is:
=CORREL (array1, array2)

It returns the correlation coefficient, which indicates the strength and direction of the
relationship between the two data sets.

What is the use of the IF function in data analysis?

Answer: The IF function allows you to perform logical tests in your data. For example,
=IF(A1>18, "Above 108", "Below 18") helps in categorizing data based on a
condition, which is useful for segmenting or filtering data.

What is the purpose of the TEXT function in Excel?

Answer: The TEXT function allows you to convert a numeric value into text, formatted
as required. For example, =TEXT (1234 .56, "S#,##0.00") converts 1234.56 into
the string "$1,234.56", which is useful for formatting currency or dates.

How do you filter data based on multiple criteria?

Answer: You can use Excel’s built-in filtering feature or the FILTER() function (available
in newer versions). To filter based on multiple conditions, apply multiple criteria in the
filter options or use the AND/OR logical operators within formulas.



12.

13.

14.

15.

16.

16

What are array formulas and how do they work in Excel?

Answer: Array formulas allow you to perform multiple calculations on one or more items
in an array and return either a single result or multiple results. These formulas are often
entered by pressing Ctrl + Shift + Enter. Example:

=SUM(A1:A10*B1:B10)

This multiplies each value in the ranges A1:A10 and B1:B10 and returns the sum of the
products.

What is the difference between VLOOKUP and XLOOKUP?

Answer: VLOOKUP searches for a value in the first column of a range and returns a
value from a specified column number in the same row. XLOOKUP, however, can search
for values in any column, both horizontally and vertically, and return a corresponding
value from a specified row or column. XLOOKUP is more flexible and efficient than
VLOOKUP, especially for large datasets or complex lookups.

How would you create a dynamic chart that updates automatically

when new data is added?

Answer: You can create a dynamic chart by using Excel tables (Insert > Table). As data
is added or removed from the table, the chart will automatically update to reflect the
changes.

How do you use the LEN function in Excel?

Answer: The LEN function returns the length of a text string (number of characters).
Example: =LEN( "Analytics") will return 9. This is useful for data validation and text
analysis.

What is the difference between an absolute reference and a

relative reference in Excel?

Answer: A relative reference changes when the formula is copied to another cell (e.g.,
A1), whereas an absolute reference (e.g., $A%$1) remains fixed no matter where the
formula is copied. This distinction is key when working with large datasets.
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How do you create a time-series analysis in Excel?

Answer: To perform time-series analysis, you need a dataset with a time component
(e.g., dates). You can use line charts to visualize trends over time or use functions like
TREND() or FORECASTY() to predict future values based on historical data.

What is the purpose of the ROUND function in Excel?

Answer: The ROUND function is used to round numbers to a specified number of digits.
For example, =ROUND(123.456, 2) will return 123.46. This is useful when dealing
with financial data that requires precision.

What is the difference between a bar chart and a column chart in data
analysis?

Answer: A column chart displays data using vertical bars, while a bar chart uses
horizontal bars. Both charts are used to compare data, but bar charts are preferred when
the labels are long, and column charts are used for data over time.

.What is the difference between relative and absolute cell referencing?

Answer: Relative referencing (e.g., A1) adjusts when copied to a different cell, while
absolute referencing (e.g., $A%$1) does not change, regardless of where the formula is
copied. Mixed referencing (e.g., $A1 or A$1) locks either the row or the column but
allows the other part to change. This helps maintain or change specific data references
in formulas across different cells.
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Technical Question (Power Bl)

. What is Power BI?

Answer: Power Bl is a business analytics tool from Microsoft that allows you to visualize
your data, share insights across your organization, or embed them in an app or website.
It combines data from various sources, transforming it into interactive dashboards and
reports.

. What are the different types of views in Power Bl Desktop?
Answer: Power Bl Desktop has three main views:

o Report View: Where you create and view your reports.

o Data View: Where you can see the data in tables.

o Model View: Where you define and manage relationships between tables.

. What is DAX and its importance in Power BI?

Answer: DAX (Data Analysis Expressions) is a formula language used in Power Bl to
create custom calculations and measures. It helps you perform complex calculations,
aggregations, and time-intelligent analysis on your data.

. What is the difference between Power Bl and Excel in terms of data

analysis?

Answer: Power Bl is a specialized tool for data visualization and dashboard reporting,
while Excel is a spreadsheet tool that can handle both data analysis and basic
visualization. Power Bl is more scalable and capable of handling large datasets, while
Excel is more flexible for ad-hoc analysis.

Explain the concept of a Power Bl Dashboard.

Answer: A Power Bl Dashboard is a collection of visualizations from different reports
displayed on a single canvas. It provides a snapshot of key metrics and KPlIs in real time
and allows users to monitor trends and performance at a glance.

. What are the different types of filters in Power BI?
Answer: Power Bl offers several types of filters:

o Report Level Filters: Apply to all pages of the report.

o Page Level Filters: Apply to a specific page in the report.
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o Visual Level Filters: Apply to individual visualizations on a page.
o Slicer Filters: Interactive filters that allow users to filter data dynamically.

What is Power Query and its role in Power BI?

Answer: Power Query is a data connection tool used to extract, transform, and load
(ETL) data into Power BI. It allows users to clean, filter, merge, and shape data before
it's used for analysis and reporting.

What is the importance of relationships in Power BI?

Answer: Relationships define how tables are connected and how data from different
tables should be combined. Creating proper relationships is critical to ensuring that your
data model is accurate, and that reports and visualizations are correct.

What are the different types of relationships in Power BI?
Answer: Power Bl supports three types of relationships:
o One-to-One: Each record in one table matches one record in another table.
o One-to-Many: One record in a table is related to multiple records in another
table.
o Many-to-Many: Multiple records in one table are related to multiple records in
another table.

What are calculated columns and measures in Power BI?
Answer:

o Calculated Columns: These are columns that you create in your data model
using DAX. They are computed for each row in a table and stored in the data
model.

o Measures: Measures are calculations used in reporting and they aggregate data
dynamically based on the context of the report (e.g., SUM, AVERAGE).

What are slicers in Power BI?

Answer: Slicers are interactive filters that allow users to filter data on reports visually.
They help to narrow down the data shown in a report by categories like dates, regions,
or any other dimensions.
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12. What are the different types of visualizations available in Power BI?
Answer: Power Bl offers several types of visualizations such as:

Bar/Column Charts

Line Charts

Pie/Donut Charts

Tables and Matrices

Maps

Tree Maps

Cards

KPI Visuals

Gauge Charts, and more.

O O O O 0O 0 O O O

13. How do you handle large datasets in Power BI?
Answer: You can handle large datasets in Power Bl by:
o Optimizing your data model: Remove unnecessary columns and rows.
o Using DirectQuery: DirectQuery allows you to connect to large datasets without
loading them into memory.
o Aggregating data: Pre-aggregate data to reduce the amount of information
being loaded.

14. What is the difference between DirectQuery and Import mode in

Power BI?

Answer:

o DirectQuery: Data is not stored in Power Bl; instead, queries are sent directly to
the data source when you interact with the report. This is suitable for large
datasets.

o Import Mode: Data is imported and stored in Power BI, allowing faster
performance but limiting the size of datasets you can work with.

15. How do you schedule data refresh in Power BI?
Answer: You can schedule data refresh in Power Bl by configuring the Scheduled
Refresh feature in the Power Bl service. You can set it up to refresh your dataset at
specific intervals (e.g., daily, weekly), ensuring your reports always reflect the most
recent data.
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What is a Power Bl workspace?

Answer: A Power Bl workspace is a container for dashboards, reports, datasets, and
workbooks in the Power Bl service. Workspaces allow you to organize content, share
reports, and collaborate with others.

.What is the difference between Power Bl and Power Pivot?

Answer:
o Power BI: A cloud-based data visualization and reporting tool.
o Power Pivot: An Excel add-in for data modeling and analysis that allows users to
create data models, relationships, and perform complex calculations.

What is row-level security (RLS) in Power BI?

Answer: Row-level security (RLS) restricts data access for certain users based on
filters. It allows you to set up security roles and control which data is visible to different
users, providing personalized reports based on user permissions.

What are custom visuals in Power BI?

Answer: Custom visuals are user-defined visualizations that are created either by
Microsoft or third-party developers. These visuals can be downloaded from the
AppSource marketplace and added to Power Bl to extend functionality.

How do you publish a report in Power BI?

Answer: To publish a report in Power Bl, you create the report in Power Bl Desktop,
save it, and then publish it to the Power Bl Service by clicking "Publish" in the Power Bl
Desktop toolbar. Once published, you can share the report with others via the Power Bl
service.
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Technical Question (SQL)

. What is SQL?

Answer: SQL (Structured Query Language) is a standard programming language used
to manage and manipulate relational databases. It is used for tasks such as querying
data, inserting, updating, deleting records, and creating database structures.

. What are the different types of SQL commands?
Answer: SQL commands are classified into five categories:

o DML (Data Manipulation Language): SELECT, INSERT, UPDATE, DELETE
DDL (Data Definition Language): CREATE, ALTER, DROP, TRUNCATE
DCL (Data Control Language): GRANT, REVOKE
TCL (Transaction Control Language): COMMIT, ROLLBACK, SAVEPOINT
DQL (Data Query Language): SELECT

o O O O

Explain the difference between INNER JOIN, LEFT JOIN, RIGHT

JOIN, and FULL OUTER JOIN.
Answer:

o INNER JOIN: Returns rows when there is a match in both tables.

o LEFT JOIN (or LEFT OUTER JOIN): Returns all rows from the left table, and the
matched rows from the right table. If there is no match, NULL is returned for
columns from the right table.

o RIGHT JOIN (or RIGHT OUTER JOIN): Similar to LEFT JOIN, but it returns all
rows from the right table, and matching rows from the left table.

o FULL OUTER JOIN: Returns all rows when there is a match in either the left or
right table. If no match exists, NULL is returned for the table that doesn't have a
match.

. What is a PRIMARY KEY and FOREIGN KEY?

Answer:
o PRIMARY KEY: A column or a combination of columns that uniquely identifies
each row in a table. A table can have only one primary key.
o FOREIGN KEY: A column or set of columns that creates a relationship between
two tables by referencing the PRIMARY KEY of another table.
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. What is the difference between WHERE and HAVING clauses?

Answer:
o WHERE: Filters rows before any grouping is done. It is used with individual rows.
o HAVING: Filters after grouping data using aggregate functions. It is used with
groups of rows.

. What are GROUP BY and ORDER BY used for in SQL?

Answer:
o GROUP BY: Groups rows that have the same values into summary rows, like
finding the total or average of groups.
o ORDER BY: Sorts the result set in either ascending or descending order based
on one or more columns.

. What is a subquery? Can you give an example?

Answer: A subquery is a query nested inside another query, typically in the WHERE,
FROM, or SELECT clauses. Example:

SELECT name
FROM employees

WHERE department_id = (SELECT department_id FROM departments
WHERE department_name = 'Sales');

. What is the difference between UNION and UNION ALL?

Answer:
o UNION: Combines the result of two or more SELECT statements and removes
duplicate rows.
o UNION ALL: Combines the result of two or more SELECT statements without
removing duplicates.

. What are the different types of relationships in a database?
Answer:
o One-to-One: One row in Table A is related to one row in Table B.
o One-to-Many: One row in Table A can relate to multiple rows in Table B.
o Many-to-Many: Multiple rows in Table A can relate to multiple rows in Table B
(usually implemented with a junction table).
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10. What is normalization, and why is it important?

Answer: Normalization is the process of organizing a database to reduce redundancy
and dependency. It involves dividing large tables into smaller, related tables and
ensuring data integrity. It helps minimize data anomalies and makes the database more
efficient.

11. What are the different normalization forms (1NF, 2NF, 3NF, BCNF)?
Answer:

e 1NF (First Normal Form): Ensures each column contains atomic values (no repeating
groups or arrays).

e 2NF (Second Normal Form): Meets 1NF and removes partial dependencies (attributes
depend on the entire primary key).

e 3NF (Third Normal Form): Meets 2NF and removes transitive dependencies (non-prime
attributes do not depend on other non-prime attributes).

e BCNF (Boyce-Codd Normal Form): A stricter version of 3NF, where every determinant
is a candidate key.

12. What is an index in SQL? How does it improve performance?

Answer: An index is a database object that improves the speed of data retrieval
operations on a table. It works like an index in a book, making it easier to find rows by
creating a sorted copy of one or more columns. However, indexes can slow down
INSERT, UPDATE, and DELETE operations.

13. Explain the difference between CHAR and VARCHAR.

Answer:

e CHAR: A fixed-length string. If the string is shorter than the defined length, it will be
padded with spaces.

e VARCHAR: A variable-length string that only uses as much storage as needed for the
actual data.

14. What is the purpose of the DISTINCT keyword?
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Answer: The DISTINCT keyword is used to remove duplicate rows from the result set of
a query.

What is the difference between DELETE and TRUNCATE?

Answer:

DELETE: Removes rows from a table based on a condition. It can be rolled back if used
within a transaction.

TRUNCATE: Removes all rows from a table, resetting the table to its empty state. It
cannot be rolled back in most databases.

What are window functions? Can you give an example of using
ROW_NUMBER( ) or RANK()?

Answer: Window functions perform calculations across a set of table rows related to the
current row, like calculating a moving average or ranking rows. Example:

SELECT employee_id, salary,
ROW_NUMBER() OVER (ORDER BY salary DESC) AS rank

FROM employees;

What are the advantages and disadvantages of using JOIN versus
subqueries?

Answer:

Advantages of JOIN: More efficient, easier to read when combining multiple tables.
Disadvantages of JOIN: Can be complex with multiple tables, especially with large
datasets.

Advantages of Subqueries: Can simplify complex logic and allow for more modular
queries.

Disadvantages of Subqueries: Can be less efficient compared to joins in some cases,
as they might need to be evaluated multiple times.
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18. What are aggregate functions in SQL? Can you name a few?

Answer: Aggregate functions perform a calculation on a set of values and return a single
value. Examples include:

e COUNT(), SUM(), AVG(), MIN(), MAX()

19. What is a self-join, and when would you use it?

Answer: A self-join is a join where a table is joined with itself. It's useful when you need
to compare rows within the same table. Example:

SELECT a.employee_id, a.name, b.name AS manager
FROM employees a

JOIN employees b ON a.manager_id = b.employee_id;

20. What is the purpose of the COALESCE function in SQL?

Answer: COALESCE returns the first non-NULL value from a list of expressions. It's
useful for handling NULL values in queries. Example:

SELECT COALESCE(phone_number, 'No phone number available') AS
phone

FROM customers;

Advanced SQL Questions:

21. Explain how you would optimize a slow-running query.

Answer:

Analyze the query execution plan (EXPLAIN or EXPLAIN ANALYZE).
Ensure appropriate indexes exist on frequently queried columns.
Avoid using SELECT #*, specifying only the necessary columns.

Use JOIN instead of subqueries where appropriate.
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Consider breaking down complex queries into simpler, intermediate steps.

What is a CTE (Common Table Expression), and how does it differ
from a subquery?

Answer: A CTE is a temporary result set defined within the execution scope of a
SELECT, INSERT, UPDATE, or DELETE statement. It can be referenced multiple times
within the query, unlike a subquery, which is used only once. CTEs improve query
readability and organization. Example:

WITH dept_salary AS (
SELECT department_id, AVG(salary) AS avg_salary
FROM employees
GROUP BY department_id

)

SELECT e.name, d.avg_salary

FROM employees e

JOIN dept_salary d ON e.department_id = d.department_id;

How would you find duplicate records in a table?

Answer: You can use a GROUP BY statement to group rows and count the occurrences
of each combination of columns. If the count is greater than 1, then it is a duplicate.
Example:

SELECT name, department_id, COUNT(¥*)
FROM employees
GROUP BY name, department_id

HAVING COUNT(*) > 1;



24,

25.

26.

27.

28.

28

What are stored procedures, and how do they differ from functions in
sSQL?

Answer:

Stored Procedures: SQL code that can be executed repeatedly by calling the
procedure name. They can return multiple result sets and do not necessarily return a
value.

Functions: Similar to stored procedures but designed to return a single value. They can
be used in queries and expressions.

What is the difference between a VIEW and a TABLE?

Answer:

TABLE: A physical structure that stores data.
VIEW: A virtual table representing the result of a query. It doesn’t store data but presents
data from one or more tables.

Explain the concept of ACID properties in a database.
Answer: ACID stands for:

Atomicity: Transactions are all-or-nothing.

Consistency: Data must be in a valid state before and after the transaction.

Isolation: Transactions don’t interfere with each other.

Durability: Once a transaction is committed, it is permanent, even in the event of a
system failure.

What is EXPLAIN PLAN, and how can it be used to optimize a query?

Answer: EXPLAIN PLAN shows the execution plan that the database uses to execute a
query. It can be used to identify inefficient operations like full table scans and help
optimize the query by adjusting indexes or query structure.

How would you implement pagination in SQL?
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Answer: You can use LIMIT (in MySQL) or FETCH (in SQL Server/PostgreSQL) with
OFFSET to paginate query results. Example:
SELECT * FROM employees

ORDER BY employee_id

LIMIT 10 OFFSET 20;

What is the difference between TRUNCATE and DROP?

Answer:

TRUNCATE: Removes all rows from a table but retains the structure for future use.
DROP: Completely deletes a table or other database object, including the structure.

Can you explain the difference between CASE and IF in SQL?

Answer:

CASE: A conditional expression that allows multiple conditions and can be used in
SELECT, UPDATE, or ORDER BY clauses.

IF: In SQL, IF is used for control flow in stored procedures, functions, or conditional
logic (e.g., IF statements within procedural code).

employee_id name salary  department_id job_title hire_date  bonus

1 John Doe 75000 1 Software Engineer  5/10/2020 5000
2 lane Smith ES000 2 Data Analyst 2/20,/2018 NULL

3 Sam Brown 60000 1 Software Engineer  7/25/2019 3000
4 Alice White 90000 3 Project Manager 1/15/2017 F000
5 Bob Green 65000 2 Data Analyst 3/30/2021 NULL

b Carol Black 85000 3 Project Manager Bf5/2021 6000
7 Derck Blue 70000 2 Data Analyst 7172022 2500
B Mancy Gray 105000 1 Software Engineer  9/10,/2016 2000

Table: employees
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31. Find the third highest salary from the employees table.
Answer:

SELECT MAX(salary) AS third_highest_salary

FROM employees

WHERE salary < (SELECT MAX(salary) FROM employees WHERE salary <
(SELECT MAX(salary) FROM employees));

This query works by first finding the highest salary, then the second highest, and finally
the third highest by filtering salaries less than the previous one.

32. Find the employees who earn the same salary as the employee
with the highest salary.

Answer:
SELECT name, salary
FROM employees

WHERE salary = (SELECT MAX(salary) FROM employees);

This query returns employees who share the highest salary in the company.

33. Find the number of employees per department.
Answer:

SELECT department_id, COUNT(*) AS number_of_employees
FROM employees

GROUP BY department_id;
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This query counts how many employees work in each department by grouping the data
by department_id.

34. Find the employee(s) with the lowest salary in each department.
Answer:
SELECT department_id, name, salary
FROM employees
WHERE (department_id, salary) IN (
SELECT department_id, MIN(salary)
FROM employees

GROUP BY department_id

This query finds the employees with the lowest salary in each department by using a
subquery to get the minimum salary per department.

35. Find the total salary for each department, but only for departments
with more than 2 employees.

Answer:

SELECT department_id, SUM(salary) AS total_salary
FROM employees

GROUP BY department_id

HAVING COUNT(*) > 2;



32

This query sums the salaries of each department, but only includes departments that
have more than 2 employees.

36. Find the employee(s) with the highest salary and the employee(s)
with the lowest salary.

Answer:

SELECT name, salary

FROM employees

WHERE salary (SELECT MAX(salary) FROM employees)

OR salary (SELECT MIN(salary) FROM employees);

This query finds both the highest and lowest salary employees in a single query.

37. Find the employees who have been with the company for more
than 5 years.

Answer:
SELECT name, hire_date
FROM employees

WHERE hire_date <= CURRENT_DATE - INTERVAL '5 years';

This query finds employees who were hired more than 5 years ago, using
CURRENT_DATE and INTERVAL to calculate the date 5 years ago.

38. Find the average salary for each job title.
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Answer:
SELECT job_title, AVG(salary) AS average_salary
FROM employees

GROUP BY job_title;

This query calculates the average salary for each job title by grouping the employees
based on their job titles.

39. Find the department(s) with the highest total salary expenditure.
Answer:
SELECT department_id
FROM employees
GROUP BY department_id
HAVING SUM(salary) = (
SELECT MAX(total_salary)
FROM (
SELECT department_id, SUM(salary) AS total_salary
FROM employees
GROUP BY department_id

) AS department_totals
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This query calculates the department with the highest total salary expenditure by first
calculating the total salary for each department and then comparing it to the maximum
value.

40. Find the number of employees who have been hired each year.
Answer:

SELECT EXTRACT(YEAR FROM hire_date) AS hire_year, COUNT(*) AS
number_of_employees

FROM employees
GROUP BY EXTRACT(YEAR FROM hire_date)

ORDER BY hire_year;

This query extracts the year from the hire_date and counts the number of employees
hired in each year.
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Technical Question (Python)

1. What is Python, and why is it popular in data analysis?

Answer: Python is a high-level, interpreted programming language that is widely used in data
analysis due to its simplicity, readability, and powerful libraries such as Pandas, NumPy,
Matplotlib, and Scikit-learn.

2. Explain the difference between lists and tuples in Python.

Answer:

e Lists are mutable (i.e., their elements can be modified after creation) and are defined

with square brackets [ ].
e Tuples are immutable (i.e., their elements cannot be modified once created) and are

defined with parentheses ().

3. How do you handle missing data in Python?
Answer: In Python, using Pandas, missing data can be handled in various ways:

e dropna(): Remove missing values (rows or columns).
e fillna(): Replace missing values with a specified value or method (like forward fill or
mean imputation).

df.dropna()

df.fillna(®) # replace NaN with ©

4. What are Pandas DataFrames and Series? How are they different?

Answer:

e Series: A one-dimensional labeled array that can hold any data type (e.g., integers,
floats, strings).
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e DataFrame: A two-dimensional table-like data structure with rows and columns. It can
store different types of data (integer, float, string) across columns.

5. How would you merge two DataFrames in Pandas?

Answer: You can merge two DataFrames using merge() in Pandas, which combines
DataFrames based on a common column (key). Example:

merged_df = pd.merge(df1, df2, on='common_column', how='inner"')

6. What is the difference between loc| ] and iloc|[ ] in Pandas?
Answer:

e 1loc|[]: Label-based indexing (can use row and column labels).
e iloc|]: Integer-location based indexing (can only use integer indices).

Example:
df.loc[2, 'column_name'] # Label-based

df.iloc[2, 3] # Integer-based

7. What is a lambda function in Python?

Answer: A lambda function is an anonymous (unnamed) function defined using the 1lambda
keyword. It's often used for short, simple operations. Example:

add = lambda x, y: x +vy

print(add(2, 3)) # Output: 5

8. How do you create a pivot table in Pandas?

Answer: You can create a pivot table in Pandas using the pivot_table() function, which
aggregates data in a table. Example:
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pivot = df.pivot_table(values='value_column', index='index_column',
columns="'columns', aggfunc='sum")

9. What is the purpose of the groupby( ) function in Pandas?

Answer: The groupby() function is used to group data based on one or more columns,

allowing you to perform aggregate operations (like sum(), mean(), etc.) on each group.
Example:

df.groupby('category') .mean()

10. What is NumPy, and how is it used in data analysis?

Answer: NumPy is a fundamental package for scientific computing in Python. It provides
support for large multi-dimensional arrays and matrices, along with a collection of mathematical
functions to operate on these arrays. Example:

import numpy as np
arr = np.array([1, 2, 3])

print(np.mean(arr)) # Calculate the mean

11. How do you deal with outliers in a dataset?
Answer: Outliers can be handled by:

e Removing outliers based on statistical methods like z-score or IQR (Interquartile Range).
e Transforming the data (e.g., log transformation).
e Using robust models that are less sensitive to outliers.

12. How do you convert a string column to a datetime column in Pandas?
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Answer: You can convert a string column to a datetime column using pd.to_datetime()
function. Example:

df['date'] = pd.to_datetime(df['date_column'])

13. What is the purpose of apply() in Pandas?

Answer: The apply () function is used to apply a function along an axis (row or column) of a
DataFrame or Series. It is often used for more complex operations. Example:

df[ 'new_column'] = df['column'].apply(lambda x: x + 1)

14. How would you find duplicate rows in a DataFrame?

Answer: You can use duplicated() ordrop_duplicates() in Pandas to find or remove
duplicate rows. Example:

df[df.duplicated()] # Find duplicate rows

df.drop_duplicates() # Remove duplicate rows

15. Explain the difference between deep copy and shallow copy in Python.
Answer:

e Shallow copy: Creates a new object, but does not copy nested objects (references
them).
e Deep copy: Creates a new object and recursively copies all nested objects.

Example:

import copy

shallow_copy = copy.copy(original_df)
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deep_copy = copy.deepcopy(original_df)

16. How do you visualize data in Python?
Answer: Common Python libraries for data visualization include:

Matplotlib: Low-level plotting library.
Seaborn: Built on top of Matplotlib, provides a high-level interface for drawing attractive
statistical graphics.

e Plotly: Interactive plotting library.

Example (using Matplotlib):
import matplotlib.pyplot as plt
df['column'].plot(kind="hist")

plt.show()

17. What is the difference between sort_values() and sort_index() in
Pandas?

Answer:

e sort_values(): Sorts data based on column values.
e sort_index(): Sorts data based on the index labels.

Example:
df.sort_values(by='column') # Sort by column values

df.sort_index() # Sort by index

18. How do you handle categorical data in Python?
Answer: You can handle categorical data using encoding methods:

e Label Encoding: Converts categories into numeric labels.
e One-Hot Encoding: Creates binary columns for each category.

Example (using Pandas):



40

df['encoded'] = pd.factorize(df['category_column'])[0]

19. What is the purpose of the concat () function in Pandas?

Answer: The concat() function is used to concatenate two or more DataFrames along a
particular axis (rows or columns). Example:

concatenated_df = pd.concat([df1, df2], axis=0) # Concatenate along
rows

20. What are some ways to optimize the performance of Python code when
dealing with large datasets?

Answer:
e Use NumPy or Pandas optimized functions instead of Python loops.
e Use vectorized operations rather than iterative operations.
e Chunking: Read large files in chunks to avoid memory overflow.
e Utilize Dask or Modin for parallel computation when dealing with very large datasets.

21. What is the difference between linear regression and logistic
regression?

Answer:

e Linear Regression: A regression algorithm used to predict a continuous numerical
value. It models the relationship between dependent and independent variables using a
straight line.

e Logistic Regression: A classification algorithm used to predict a categorical outcome
(binary or multiclass). It uses the logistic function (sigmoid) to output probabilities.

22. What are some assumptions made by linear regression?
Answer:

e Linearity: The relationship between the dependent and independent variables is linear.
e Homoscedasticity: The variance of the errors is constant across all values of the
independent variable.
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e Independence: Observations are independent of each other.
e Normality: The residuals (errors) are normally distributed.
e No multicollinearity: Independent variables are not highly correlated with each other.

23. What is multicollinearity, and how can you detect it in regression
models?

Answer: Multicollinearity occurs when two or more independent variables in a regression
model are highly correlated, making it difficult to determine the individual effect of each variable
on the dependent variable.

e You can detect multicollinearity using:
o Correlation matrix: Check the correlation between independent variables.
o Variance Inflation Factor (VIF): A VIF above 10 indicates high multicollinearity.

24. What is regularization, and what are the differences between L1 and L2
regularization?

Answer: Regularization is a technique used to prevent overfitting in a machine learning model
by adding a penalty to the model’'s complexity.

e L1 Regularization (Lasso): Adds a penalty equal to the absolute value of the
coefficients (L1 norm). It can lead to sparse models by driving some coefficients to zero.

e L2 Regularization (Ridge): Adds a penalty equal to the square of the coefficients (L2
norm). It does not lead to sparse models but helps shrink coefficients.

25. What is the difference between classification and regression in machine
learning?

Answer:

e Regression: Predicts continuous values (e.g., predicting house prices, temperature).
e Classification: Predicts discrete categories or classes (e.g., predicting whether an email
is spam or not).
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26. What are the most commonly used evaluation metrics for classification

problems?

Answer: Some key metrics include:

e Accuracy: The proportion of correctly predicted instances.
e Precision: The proportion of true positive predictions out of all positive predictions (TP
/ (TP + FP)).

e Recall

(Sensitivity): The proportion of true positives out of all actual positives (TP /

(TP + FN)).

F1 Score: The harmonic mean of precision and recall.

ROC-AUC: The area under the Receiver Operating Characteristic curve; measures how
well the model distinguishes between classes.

27. What is the concept of overfitting and how can you prevent it in
machine learning models?

Answer: Overfitting occurs when a model learns the noise in the training data, making it
perform well on the training data but poorly on unseen data.

e Prevention techniques:

@)

O O O O

Use cross-validation to check the model's performance on different subsets of
data.

Use regularization (L1, L2) to penalize large coefficients.

Prune decision trees to avoid excessively deep trees.

Increase training data or use data augmentation.

Use simpler models (e.g., linear models instead of complex ones).

28. Explain the concept of A/B testing and how do you evaluate the results?

Answer: A/B

testing (also known as split testing) is a randomized experiment where two

versions (A and B) of a treatment are compared to determine which one performs better in
terms of a predefined metric (e.g., conversion rate, click-through rate).

e Steps:
1.

2.
3.
4.

Randomly divide users into two groups (A and B).

Expose each group to a different version (A or B).

Measure the predefined metric (e.g., conversion rate) for both groups.

Use statistical tests (like a t-test) to compare the performance and determine if
the difference is statistically significant.
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29. How do you choose between different models for classification tasks?

Answer: The choice of model depends on several factors:

Data Size: For small datasets, simpler models like Logistic Regression might perform
better. For large datasets, tree-based models (like Random Forest or XGBoost) might
perform better.

Accuracy vs Interpretability: If interpretability is important, simpler models (like Logistic
Regression or Decision Trees) are preferred. If accuracy is the priority, more complex
models (like Random Forest or Gradient Boosting) may be better.

Feature Engineering: Some models, like Naive Bayes, perform well with limited feature
engineering, while others (e.g., SVM) may require extensive preprocessing.

30. What is the purpose of the confusion matrix in classification problems?

Answer: A confusion matrix is a table used to evaluate the performance of a classification
algorithm. It shows the number of correct and incorrect predictions, broken down by class. It

consists of:
e True Positives (TP): Correctly predicted positive instances.
e True Negatives (TN): Correctly predicted negative instances.
e False Positives (FP): Incorrectly predicted as positive.
e False Negatives (FN): Incorrectly predicted as negative.

From the confusion matrix, various performance metrics can be derived (accuracy, precision,
recall, F1 score, etc.).

31. What is cross-validation, and why is it important?

Answer: Cross-validation is a technique used to assess the performance of a model by
splitting the data into multiple subsets (folds). The model is trained on some folds and tested on
the remaining fold(s), rotating through all subsets.

K-fold cross-validation: The data is divided into k folds, and the model is trained and

tested k times. The average performance is used to evaluate the model.
It helps reduce overfitting and ensures that the model generalizes well to unseen data.
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32. Explain the term "Bias-Variance Tradeoff" in machine learning.
Answer: The Bias-Variance Tradeoff refers to the balance between two sources of errors:

e Bias: Error introduced by assuming a simplistic model that may not capture the true
relationship in the data.

e Variance: Error introduced by a model that is too complex and fits the noise in the
training data (overfitting).

e A model with high bias may underfit the data, while a model with high variance may
overfit. The goal is to find a model that minimizes both bias and variance to achieve
good generalization.

33. What is the difference between bagging and boosting in ensemble
methods?

Answer:

e Bagging (Bootstrap Aggregating): Reduces variance by training multiple models (e.g.,
Decision Trees) on different random subsets of the data and averaging their predictions.
Common algorithm: Random Forest.

e Boosting: Reduces bias by sequentially training models, where each new model
corrects the errors of the previous one. Common algorithms: AdaBoost, Gradient
Boosting, XGBoost.

34. What is a null hypothesis and an alternative hypothesis in statistical
hypothesis testing?

Answer:

e Null Hypothesis (H.): The null hypothesis is a statement of no effect or no difference. It
suggests that any observed difference or effect is due to random chance. The goal of
hypothesis testing is to either accept or reject the null hypothesis based on the data.

e Alternative Hypothesis (H:): The alternative hypothesis is the opposite of the null
hypothesis. It represents the statement that there is a significant effect or difference. If
the null hypothesis is rejected, the alternative hypothesis is considered valid.

Example:

e Null Hypothesis (Ho): There is no difference between the average scores of two groups.
e Alternative Hypothesis (H:): There is a difference between the average scores of two
groups.
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35. What is p-value in hypothesis testing, and how do you interpret it?

Answer: The p-value is a probability that helps determine the significance of the results in
hypothesis testing. It represents the probability of observing the test results, or something more
extreme, assuming the null hypothesis is true.

e Interpretation:
o If the p-value is low (usually less than 0.05), you reject the null hypothesis,
suggesting that the observed effect is statistically significant.
o If the p-value is high (greater than 0.05), you fail to reject the null hypothesis,
suggesting there is not enough evidence to support the alternative hypothesis.

Example:

e p-value < 0.05: Strong evidence against the null hypothesis (reject Ho).
e p-value = 0.05: Weak evidence against the null hypothesis (fail to reject Ho).
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Technical Question (R)

1. What is the difference between data.frame() and tibble() in R?

e This question tests your knowledge of data structures in R. A tibble is a modern
version of a data frame that is more user-friendly and has some enhancements (like
better printing and handling of column names).

2. How would you handle missing data in R?

e |Interviewers want to see how you deal with missing or incomplete data. Common
techniques include using na.omit(), na.rm = TRUE in functions, or more advanced
imputation methods using mice or Amelia packages.

3. Explain the difference between apply(), lapply(), sapply(), and
vapply() functions in R.

e These functions are commonly used for applying a function over data structures. Each

has its nuances, like handling return types, simplifying the result, or ensuring output
consistency.

4. What is the purpose of the ggplot2 package in R, and how does it differ
from base R plotting functions?

e Here, you should explain that ggplot2 is a powerful, flexible visualization package

based on the grammar of graphics. You should also mention its advantages, like better
aesthetics and ease of adding layers.

5. How can you merge datasets in R?

e This question tests your ability to join data using functions like merge( ), dplyr's join
functions (left_join(), right_join( ), etc.), and handling keys or indexes correctly.

6. What are factors in R, and how do they differ from characters?
e A factor is an R data structure used for categorical variables. Factors are stored as

integers, with an associated set of character levels. They are useful in statistical
modeling.

7. Explain the concept of vectorization in R. Why is it important?
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e Vectorization in R means applying operations to entire vectors at once rather than using
loops. This results in faster and more efficient code.

8. What is the dplyr package, and what are its most common functions?

e dplyr is a part of the tidyverse and provides a set of functions to manipulate data
frames. Common functions include select(), filter (), mutate(), summarize(),
and arrange().

9. What are regular expressions, and how would you use them in R?

e Regular expressions (regex) are patterns used to match character strings. R provides
the stringr and base package functions (grep(), gsub(), str_detect(), etc.) to
work with them.

10. Can you explain how you would perform time series analysis in R?

e This is an opportunity to showcase your experience with time series data, using R’s
ts(), zoo, xts, or forecast packages. Be sure to mention steps like data exploration,
decomposition, trend analysis, and forecasting.
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