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Instructions:

e This question paper has two sections. Attempt any TWO questions from each
section.

e You do not require the use of R or Excel software to answer any question. Wherever
asked, mention/discuss the command/function/syntax, as required in the question.

e The questions in which R or Excel is not mentioned, the answers should be based on
your own calculations.

Section-A

1. (a) An engineering college has a total of 4000 full-time students. The Registrar of the college intends
to take a probability sample of n = 200 students to measure students’ satisfaction with online classes.
Identify the population of interest in this setting. What type of sampling methods can be chosen?
Critically analyze each possible method. (10)

(b) Discuss the difference between the following Excel functions: RAND and RANDBETWEEN.
Write the Excel function to generate a simple random sample with replacement of size 200 from a
population of 4000. (©))

(c) Write R commands for the following operations: 3)
i. Round off 22/7 to the nearest 3 digits after decimal.
ii. Round off 18/7 to the greatest integer.
iii. Round off 17/5 to the least integer.



1. (37) Teh SITATRT hiclst H FeT 4000 UThTTereh BT & | hietst o TSEER HieTollseT HaT3i &

AT STAT T HITCE T AT & FAT n = 200 BT T FHTEI AT 7 ot &1 fTUR A &1 58 TA19=11

A B I STeraed fFehrferd | fone gehr &t daer faferat st T 51 evell 82 Ycdeh Tenrfad fafer
FT GATATATCHS Ta2ovoT IS | (10)

@) fAF=ITa T vaeiel Hhari & o 3R 913 : RAND and RANDBETWEEN | 4000 &t TS &
TR 200 & FITEATeT & HTY Ueh HTURUT ATE [TSeh Aol Scdeel I & [T Terdel HerereT

ford | (3)
(@) AFIfaf@d & fT R wATE §aTT : (3)

(i) 22/7 T GRAHCIT & TG fehed# 3 37T 7 qUiifehd Y|
(ii) 18/7 T Ferdy 3 qUTTeh & qUiifehet Y|
(ii) 17/5 =T HIQ BIE quites 7 quiiferd |

2.

(a) The frequency contingency table of 200 employees of a company, characterized by their gender
(male or female) and the stress level faced at the workplace (high or low) is given below. Use this
information to answer the following questions: (10)

STRESS LEVEL

Gender High Low
Male 50 70
Female 40 40

i. Prepare percentage contingency tables, based on row total, column total, and overall total.
Based on this information, do you think that male employees are at a greater risk of having
high stress levels compared to female employees?

ii. Calculate the percentage of employees who are females and have low stress level.

(b) Suppose raw data on gender and stress level faced by the employees is available in an Excel file
in column B and C respectively from rows 2 to 200. Write down the steps to construct a frequency
contingency table characterized by gender and stress level using COUNTIF or COUNTIFS Excel
function. 3)

(c) Explain the command(s) used to import the Excel data file described in part (b) into R? Which
R command will you use to construct a frequency contingency table of the employees characterized
by their gender and stress level? 3



2. (37) T FUl & 200 FHATRAT A 3GRT HTHEAS ATl 3aaah TolaT (J¥T AT Afgem) 3R
FATTT W THAAT FT I el Jorg TR 3Tg a1 f@e) & f[FRwar g & 718 g

efaf@d 99t & 39X ¢ & foIv 39 SRR T JI6T A (10)
STRESS LEVEL

Gender High Low

Male 50 70

Female 40 40

(i) TTFT TN9T, el Hicte 3 Fel T & HUR W ITARIT HHEHS Tl TR A
S STeRY & YR 0T, 1 9l ofefar ¢ foh Afger sweaiRal # qoer & v
FHANAT FT Io0 dold TR & 1 37F SN @elr &2

(i) 3T FHATRAT & gfaRrd Hr I0ET FL S AT § 3R FAH1 daa F1 TR F B

@) AT faT foF waaial & ol AR FFARAT gart @@ fFv I arel dad & TR
X 3T HAW: Hled B AR CH dfFadi 2 ¥ 200 d& 39T g1 COUNTIF I COUNTIFS
TFHS Bl HT ITANT Feh T 3R Felld TR &1 fARAYAT arelr A 3mepfErs drforenr
Ty & WO A ford | (3)

(F) ST (§) H IO TFS 3T BISel I R H AT A o TIT 3YANRT &l JATel arell HAS
1 =gTEar HY| A FHARGT T 3 folor IR Tol@ & TR & HUR R AG[ R EAS
et 1 AT e & foIv fohd R 13 &7 3UET Har (3)

3. (2) A ball manufacturer wants to compare diameters of three types of balls of different colours: Red,
blue and green. A sample of 10 balls of each colour was selected, and the results representing the
diameters of the balls (in mm), are as follows:

Red balls: 34,36,44,30,32,34,36,40,42,50
Blue balls: 40,42,34,23,45,36,38,37,30,33
Green balls: 34,35,36,37,38,39,32,31,30,40

i. For each of the three types of balls, compute and compare the mean and standard deviation.
How would the mean diameters change if the last value for red balls was 35 instead of 50?
Explain. (10)

ii. Which of the following Excel charts can represent the mean of the diameters of the three
types of balls most efficiently and why: Scatter plot, Line plot, Column bar plot? Why? (3)



(b) Write R commands for the following: 3
i. Make a bag of 10 balls of each of the three colours: Red, green and blue.
ii. Draw a sample of five balls, without replacement.

The following question is in lieu of Q3, Part (a)(ii), only for Visually impaired students:

Discuss the difference between discrete and continuous numerical variables with the help of examples. (3)

3.(37) e dig AT fafdest it 1 it JepR 1 el & A E T JoIA BT TTEAT & oA,
sAtell AR 0| s &7 1 10 et 1 Teh Al A1 121 o1, 3R et & a1 giaf=ited

FA arel gROTH (Feleder #), 39 JR &
oTeT S 34,36,44,30,32,34,36,40,42,50

arelr 3 40,42,34,23,45,36,38,37,30,33

g 91 34,35,36,37,38,39,32,31,30,40

(i) T ghR & et A & Tde & AU, AT R AT TG H A0E IR o
wY| Ffg e der Fr fAH A 50 F oSS 35 AT, A AT I HA dgoeldr
S| (10)

(i) F=fof@a & @ Fi9 a1 a9 I 9FR AT G & AT b AT H qEd
3O Frear @ FiAfARcT w TRl & 3R TG TheX Telle, A Telle, HlAH TR
Tlie? (3)

@) fFafaf@a & fav R&#AE =1 & 3)
()T @ H F 9cAk T 10 IGT T Th 97 FATT: ofTed, &7 3R e
(i) fS=TT Seel 9T 96T T Teh FHAT S|

AT @T 99 hael Ticared oEl & folw Q3, ¥HT (31)(ii) & TIH K &:

3CIEX0I ST TERIAT T 3 ¥dd 3R Tdd T&ITcA® T & dId 3k I Tam Y| (3)



Section B

4. (a) Based on the descriptive statistics for the percentage annual return on the mutual funds given below,
comment on the normality of the returns, using:

(6)
i. Relationship between mean and median
ii. Relationship between interquartile range and standard deviation
iii. Relationship between range and standard deviation
Standard
Minimum Q1 Q2 Q3 Maximum| Mean deviation N
6.69 11.95 14.47 26.15 49.66 19.9 12.02 10

(b) Explain the measure of skewness and kurtosis of a distribution. Which Excel functions can
you use to calculate these two measures? (6)

(c) Write R commands to construct the following matrices: (4.5)

(i) 4X4 matrix A using sequence of numbers from 1 to 16.
(if) Matrix B, which is transpose of matrix A.

(iii) Matrix C, which is multiplication of matrix A with B: A*B

4. (a) A U 710 Fggye b5 W yfaerd aiffs Reat & AT aofarcas 3wt & MR «,
ﬁmﬁ@awmmyﬁzﬁﬁwwwaﬁmz

(6)
(i) FreT 3R Afegsr & fig gey
(ii) 3= T To1 IR At el & g dey
(iii) ¥51 3R #AF et & o g
Standard
Minimum Q1 Q2 Q3 Maximum| Mean deviation N
6.69 11.95 14.47 26.15 49.66 19.9 12.02 10

() T TAROT & d9FF 3R Fepel & AT T &N H| 5o a AT ST 70 & fav 3ma
T T TFHA Bl H 39T H Thd &7

@) Ffaf@a Afsw F AT S TR FAE 741 &
()1 & 16 Tk AT TCAH & 3efhA T 3TN A §T 4X4 AR Al
(i) AeeFg B, o AT A FT TUETTATOT Bl
(ii) Afgerq C, St AfgFd AT B& @1y IO & A*B.

(6)
(4.5)




5. A beverage distributor wants to estimate the amount of beverage contained in one-litre bottles
purchased from a local beverage manufacturer. The manufacturer’s specifications state that the standard
deviation of the amount of beverage is equal to 0.33ml. A random sample of 900 bottles is selected, and
the sample mean of beverage per one-litre bottle is recorded as 0.927ml. Based on this information,
answer the following questions:
(a) Construct a 95% confidence interval estimate for the population mean amount of beverage
included in a one-litre bottle. On the basis of these results, do you think that the distributor has a right
to complain to the beverage manufacturer? Why? (6)

(b) Explain sampling error. How will the sampling error change when the number of bottles sampled
in above part changes to 1089? Which Excel function can you use to calculate sampling error? (6)

(c) Suppose you have a data on marks of the students (out of 100). Write R command(s) for
constructing a neatly labeled and colourful histogram, with unequal bins. Following are the
breakpoints for the bins: 33, 50, 60, and 75 marks. (4.5)

The following question is in lieu of Q5, Part (c), only for Visually impaired students:

Explain the use of the following R commands: getwd() and setwd(). (4.5)

5 T 9T O T 90 HATaT @ @) a5 U dieX fr didar A Afga 9 $r AmEr
I AT STl TTET g AT & [R&et & wgr m § & 97 i A7 F1 AGS
farereteT 0.33ml s SRTeX &1 900 SIcTcil T Teh Aefededh FAHAT YT STl &, IR i el sicter
# 9 & AT ATE 0.927ml &l AT ST &1 58 SR & HUR R fAeAfaf@d weat &
3R QST

(31) SEEAT & AT e ofier T Siad F A 9T fr AT F AT 95% [Feam T
3T @l FHATOT Y| g7 IROTAT & YR G, FAT INUHT oferell g foh faawen @ 97 @awar
T RIId Fier F7 FWHR &2 F4A? (6)
@) dufeler TR Fr carear i dufelr TR FA Seeldm J9 3RIFd H6T & duar Fr 713
St I TEAT 1089 H el AT g2 dufeler WR T 30T & v 319 v vade therereT
HI 3TIRT FX Thd 87 (6)
(@) AT NfAT o 39 9 SE & 3 (100 H ) FT 3T gl JFGA 9 & Iy, ard-
g ool ared AR @ Rechamw & AT & fav R wA3 0w B9 & faw secase
farafai@a g 33, 50, 60, 31X 75 37| (4.5)

RFAIET F97 Faer efeeanf@a aral & v Q5, H19T (€) & T T &
frIfoi@d R ®HAE & 39T ST STr&dT &Y getwd () 3R setwd ()| (4.5)

6. A firm is operating in two cities: A and B, through its various outlets. The results for two-sample t-
tests, assuming equal variances, for the revenue earned (in US$) from the two cities, is given below:



City A City B

Mean 85.59 41.63
Vanance 822264 1903.06
Observations 11 18
Pooled Variance 4243 .64
Hypothesized Mean Difference 0
df 27
t Stat 176
P(T<~t) one-tail 0.04
P(T<=t) two-tail 0.09
t Critical one-tail at 5% Level 1.70
t Critical two-tail at 5% Level 205

(a) Write the null and alternative hypotheses to test that the mean revenue earned in City A is greater
than mean revenue earned in City B. (2)

(b) At the 0.05 level of significance, is there evidence of a difference in the mean of revenue earned
in the two cities? Is it justified that the firm should focus more on one city? 4)

(c) Test the hypothesis stated in Part (b) again at 0.01 and 0.10 level of significance using p-value
approach. Interpret your results. 2

(d) Suppose an R file contains raw data on revenue from city A and B. Explain R command for
performing t-test of average revenue earned in the two cities, assuming equal variances, for the
hypothesis mentioned in Part (a) above at 5% significance level. Explain how the command will
change when the test has to be conducted at 1% significance level and at 10% significance level?

(4.5)
(e) Explain the Excel functions used for getting the Student’s-t distribution and inverse of Student’s
t- distributions. (4)

6. Th ®H U faffieet 3M3colcy & ATLIH & ar Aed, AR B, H F1H T I &l ar aelt
T AT ToEd ARG SleR #) & v TA Feaaar AR ar-dudl t -qA&T0T & IROTH

A feu v §;
City A City B

Mean 8559 41.63
Vanance 8222 64 1903.06
Observations 11 18
Pooled Variance 4243 64

Hypothesized Mean Difference 0

df 27

t Stat 176

P(T<=t) one-tail 0.04

P(T<=t) two-tail 0.09

t Critical one-tail at 5% Level 1.70

t Critical two-tail at 5% Level 205

(T) 9leTor el & v g 3R debfeus aReews ford o ey A 7 31foid 3ea Tered
g B # 35 3tad T @ 39 gl ()



(&) 0.05 FAged & TR W, FT & UG A AT Toea & AT H FR H JHOT §2 F7 Tg
3T & & B A U U R 30 e a1 anfge? (4)

(@) p-deyg TICCHIUT T 39ANT &k 0.01 3R 0.10 & Hged & TR W BT & afer (&) &
gATS IS GRS FHT IAETOT FY| (2)

(3 AT AT F T R ®Isel H M A 3R B & Ukd W &edl 32T gl IWIFd HIIT (T)
# 3fcaf@a dREFeusr F AT 5% Fgcd TR W, AT Aeetdr ATH, ar e & 3ifoa
T ToEg & t-eEe WA F AT R FAE H @A FY| AT WIET0T 1% FAged TN AR
10% Hgcd TR W IAfSd Far Sr § ar A8 FF Il (4.5)

@) &F & t AR 3R o F t AR & [ANRT ared ==t F v 3w Fv S g
TS AT HT IEAT HY| (4)



