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Name of course: Core CBCS m

Scheme/Mode of Examination: CBCS Semester —II1
Name of the Paper: Statistical Methods for Economics
UPC/Subject Code: 12271303

Duration: 3 Hrs.

Maximum Marks: 75

Instructions: Answer any four questions. All questions carry equal marks. Answers may be
written either in English or in Hindi but the same medium should be used throughout the
paper. The use of a simple non-programmable calculator is allowed. Statistical tables are
attached for your reference. In all calculations, figures should be rounded to two decimal
places.
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e & faw Foreer §1 Tl oranait A, st F ar GAHAT TN 9 M fHar
ST Aifgvl

Q1 1) A consignment of 7 refrigerator sets contains 5 sets with no scratch on them. A
hotel makes a random purchase of 3 of the sets. If X is the number of refrigerator sets
purchased with a scratch on it,

a) Find the probability distribution of X.

b) Find the Cumulative Distribution Function (CDF) of X.
c) Construct a graph of the CDF.

d) Using CDF, find P(0<X<2)

i1) a) Suppose Let X denote the proportion of time in a day that a randomly selected
student spends on a smart phone. Suppose the probability density function of X is

_[e+1Dxf0<x<1, -1<90
;0) =
f(x;9) [ 0, elsewhere
A random sample of 5 students is taken with the following observation,
0.34, 0.40,0.12, 0.55 and 0.01.

Use the method of moments to obtain an estimator of & and then compute the estimate
of this data



b) If U and V are two independent standard normal random varjghles and
Z=0.6U+0.8V. Determine Corr (U, Z o
v.2) @ learndu.in
iii) On the basis of a survey of 25 random typists, a confidence interval for the mean time
needed to complete typing a page was (5.588; 6.412). Knowing that the distribution of
the time needed to type a page is normal, and the sample standard deviation was equal
to 1, determine the confidence level used for the calculations.

Ql i) 7 IWraleX W & IR A1 # 5 AT @A &, o W ¥ wi= 78 ger &

T glcel 3 AT & T Aefeosd TG adl ¢l Ie THh AT & T TG
T IMFeeX 8¢ Hr §&T X §,

T) X & UIRASdr s &l 9l o9y |

@) X & AT §¢d Boled (CDF) &I 9T e@my|

@) Y e Belel (CDF) & T A% &1 AT Hifey|

8Y) Al SeeT Helel (CDF) &7 398N X T, P(0<X<2) WS |
ii) ©) & ST & X 0 o & @77 & Hequrd it g g, S b
Iqreeod 7 § AT OF TAC BT W @Y Hal &l AT oNfow & X &1

QIfAshdl Helcd Holel o

T fe+Dx 0<x<1, -1<6
f(x;6) = { 0, elsewhere

5 BIEl & AETeoh AHel eIl Hdellehsl & T fodr 7/ T ,
0.34, 0.40, 0.12, 0.55, 0.01

&0 1 fafYr &1 39T A §T 6 H T HeFAES Iod A AR R 54
ST & 3HeJATel Y IUTEAT &Y |

a3 U 3R V @ Fadd A 9T aeftes @ g, AR Z=0.6U+0.8V §,
< Corr (U, 2) e ffe3

iii) 25 AETToH AT & Teh FALIT & YR W, Th 56 BT A &
fore mavas 3Ed @A F1 faRarE 3 (5.588; 6.412) ¥l T§ STId §U
& el g5 & 239 Fe & AT IMaTs FAT 1 AR AT &, AR



Q2

1) Suppose that four persons working in a factory are given the job of stamping expiry
date on the packet of buns. Person A, who stamps 20% of packets, fails to stamp the
expiry date once in every 200 packets. Person B who stamps 60% of packets, fails to
stamp the expiry date once in every 100 packets. Person C who stamps 15% of packets,
fails to stamp the expiry date once in every 90 packets and Person D who stamps 5% of
packets, fails to stamp the expiry date once in every 200 packets. If a buyer complains
that her packet of buns does not show the expiry date, what is the probability that,

a) It was Person A who failed to stamp?

b) It was stamped by Person B or C?

c¢)  What is the probability that a packet bought shows an expiry date and it was

not stamped by B?

i1) a) A quiz assignment of 150 questions, each question with 5 possible answers, was

given to a student of which only 1 answer is correct. The student knows answers of 80

questions. What is the approximate probability that a student with no knowledge of the

remaining questions, yields between 20 to 23 correct answers from his sheer guess

work?

b)Assume 50 more questions are added in the assignment. How would the answer to
part (i) be affected, if the student knew the answers to all the additional questions.

111) It 1s suggested that the number of persons arriving per hour in a bank follows Poisson

process and on average 5 persons arrive per hour. As a precautionary measure to
avoid spread of Corona virus, suppose the bank can’t allow more than 10 persons to
enter in a given hour.

a) What is the probability that in a given hour, the bank staff can no longer allow
more persons to enter?

b) What is the probability that more than 20 persons enter the bank during a 3-hour
period?

Q2 i) AT NAT & T SR H FH F ded IR SAFAAT P §eF & Uhe

W TFAIII 3T T HEX AN T HIA AT S &1 20% Uhel W AR

TR Tl IfFd A, Ued® 200 Yt 7 v aR veaurdr faf¥r ifea F@
# fawer @ &1 60% ¥hel W HeY oA arell eafdd B, Y3 100 Javet
H T IX TFEI ST Y HEX 9N H fathel TEaT 81 15% UYehel W A
oIl dTell e4fedd C, Yedsh 90 Yahel H Teh dR THAURIT ST 9T FHEY ofellad



ﬁmm%WWﬁ?DﬁS%mﬂﬂﬂmﬂﬁT g8 gl 200
det # T IR THFEIRRY 3T W AR 9 A e ‘.learndu,in
TR Read &ar § & 39 07 & e W TFAIRAT 3T g 6@l 6,

ar &1 "@HIEaT § 9,

V) ¥ AfFd A AT S HET R H HHG ET?
&N 38 W afEd & a1 @ F AW TS A2

o) T w@eae § o @dier T ve S vemurdt ST feErdr § 3R
3" W B @RI AL el oels 15 &Ar?

i) ¥) T BT FI 150 TAT FT Th URARY FABAAC &1 Srar g o,
Ycdeh WA & 5 THAT 30X &, S & Fadr 1 3a¢ TEr g1 19 80 W'
& IR AT g1 AT TG 741 & o, T o Sas 9w 99 gl
&I AT o6l &, 96 39l W IHegAT F 20 & 23 & T Tl I o 87

&) AT NfSA fF IrasadAe & 50 3R g2 A3 1T §, Her (V) 7 IR
&y gaifaa g, afe o @l sfaRea veat & 3R F=ar § |

iii) Ig goAra fGar arar § & v o9 # gfd € e g cafedat H aear
qisHeT FfshaT &I 3ER0T Al & AR 3aaer 5 safda gfd 6¢ a6 & d
g1 PRI IRRE F TR § 999 & v i 39 & &9 &, A9
AT F dF v ARET g #§ 10 @ 30« aFaat & v@r =
AT G & TRl §

V) FT FHIGT § F U av ue #, I e 39 30 cafFadt
FaT A Y AT AL & HehalT 87

&) &1 FHTEET § fR 3 g & 3af & ek 20 & 30w aafFa dF &
YT Fd 872



Q3 1) The joint probability distribution of two discrete random variables X and Y is given

as,
p(x,y) X
1 2

1 0.1 02 0.1
M 2 0.15 0 0.15
3 0.25 0.05 0

a) Construct the marginal distribution of X and Y.
b) Are X and Y variables independent?

c) Find E(-2XY)

d) Find E(Y/X=2).

e) Find correlation coefficient between X and Y.

11) The density function of a random variable X is given as,

flx) = 2(1-x), 0O<x<1
0, elsewhere
a) Calculate P (X<1/3).
b) What is probability that X will exceed 0.5?

¢) Given that X>0.5, what is probability that X will be less than 0.75?

ii1) What is the probability that the owner of the Hotel Bar does not allow the two
minors to enter, if he randomly checks the identity cards of 5 students from among 9
students of which only 5 are of eligible age.

Q3 i) & 3rFad AEfTed W X IR Y F Fgad F@ererar Ravor AR ¢,

p(x,y) X
1 9 3
1 0.1 0.2 0.1
2 0.15 0 0.15
3 0.25 0.05 0

T) X 3R Y & daa JFaror & @afor Sife3
) Far X 3 Y ¢ w@aT 82




) E (-2XY) &1 A i |

3) X AR Y & &7 Wgway N H AT HiS|

i) T Aefeed W X & udca 4 fAFear far g,

2(1l—-x), 0<x<1
0, elsewhere

w = |
T) 0T hifSd P (X<1/3)1
&) Far goraer § & X 0.5 § 38w gen?

) 3R Tg A gam § & X=0.5, Far @HEem § & X 0.75 & FA
Bram?

iii) T FewaeT § T glee aR & AfAE ar Aol B JAw A T ITANT
A AT &, 3P dg 9 BEl H ¥ 5 TET & Ugdd 9T & Aeiod §9 o
e g, 5o & dhdel 5 39gFd I & g

1) To check the effectiveness of two brands of refrigerators, time taken for ice cubes to
be formed from water in the freezer was compared. Two independent experiments
based on 15 refrigerators of each brand were performed and time taken in formation of
ice cubes was recorded. Suppose the population variance for both brands is 1.0 hour.
Assuming normal distribution and mean time for both brands is equal to 20 hours, find
the,

a) Probability that the average time taken by brand A (X,) is higher than average
time taken by B brand (Xg) is at least 1.0 hour.

b) Probability that X, will deviate from X by at least 45 minutes.

c) How would your answer change if the underlying distribution was not
normal?

ii) Find a maximum likelihood estimator of p for a random sample of X1, Xz, ....., Xa
taken from a Poisson distribution. Clearly write all the steps.

iii) a) If X is distributed as normal with p= 40 and o> =4, compute three values of the
random variable X that divide the distribution in four equal parts.



b) Find k such that P (k< T <-1.729) =0.049 for a random sample of size 20 taken

from a normal distribution with T = Aokt 3 m
s/vn

Q4 i) ar st F IWhorex Hr gIafierar Fr ST W F v, Hex & gt A
a%h & gehg dellel & foIT o1 alel AT & Jolell T I g1 T o5 &
15 Iroer W IMad & TaaT gaRT &1 wedls fhar a3 3R aF &
ghsl & AT H oETe dTel §AG B ARG fhar a/dm| A ST et
siist & fow gafSe gaxor 1.0 @¢ §1 A NfSw a4 sist & fow asey
faawor 3 3itea @99 20 ¢ & W §, A9 HifS,

V) AT HHIGAT ¢ T &5 A garr foar aran 3iea @789 (X,), s B @l
fow a7 T §FT (XG) |, 9 9 &7 1.0 g¢ 3T9dH gl

) Far gHrEar § & (X)) 7 @ F7 45 e (Xp), a Aaas S|
W) I afafea oo AT 7€ & a 39 3T F/ gea?

i) X1, X2,cee. X, & Teh GlgHe fIAOT @ AT 31T Aefed 751 & faw p
&I HTARTH THIGAT HeTATAS AT HIS, Tl WO & TI5¢ §T &
fafaw |

i) ¥) Ife X & p=40 3R o’=4 & 1Y AT & & [FaRa B s §,
ar Ieee® IX X & diel ATl &l 07T Sifold oIl [Ga]oT Hf IR THEA
s F enfaa ava €
) TH WAT AR ¥ 20 F HER & AEed A7 @ foar m=r g, ar
P (k <T <-1.729)=0.049a:ﬁ~’rvKaﬁrmaﬁmaaT=%_fl§l

QS5 1) Consider a random sample X, Xo, ....., X300f size 30, drawn from a normal
distribution with p= 30, find maximum likelihood estimator of the population variance
2
o .
a) Is the maximum likelihood estimator obtained in part (i) biased? Justify your answer.
b) If the observed sample is 3, 6, 2, 0, 4, 3; compute the MLE of o°.
¢) How would your answer in part (i) be affected if the number of observations remains

30 and p is reduced to zero?



i1) Suppose a test procedure about the population mean p is performed.axhen the
population is normal and the sample size is 10. If the alternati . le arnd u in

a) Ha: p < po, what is the rejection region for the test at 5% level of significance, if
the population standard deviation is known? Show diagrammatically.

b) Ha: p # po, what is the rejection region for the test at 2% level of significance, if
the population standard deviation is unknown? Show diagrammatically.

¢) If the sample of 10 observations gave a mean of 20 and a standard deviation of 2,
conduct the test in part (ii), given that po=21.

iii) a) A paediatrician wants to estimate the mean weight of firstborn babies which is
normally distributed. The standard deviation of weight for all firstborn babies is 1.15
kg. If she wants to be 94% sure that the mean weight of firstborns differs from their
sample mean by no more than 0.25 kgs, what should be the size of the sample?

b) For a given sample size, why is a 90% confidence interval smaller than 99%.
Wouldn’t it always be desirable to reduce the interval width in this manner?

Q5 i) T 30 & IR & AESH dq7 X1, Xo,o, Xao, W AR H, S
= 30 & T T AT Aaor & dfr ar g, A T80T o2 &l
HTORTH FHIEAT HeJATS AT hItoTd |

V) T AT (i) A IIod GIHT IHURAA HHATGAT IeTATS TATITH &7 39
Sae #T 3Re aifeqd Hifad|

) afe &@r ™ a7 3, 6, 2, 0, 4, 3 &, d o & MLE &t ot
HfSA|

1) afg fReoqforar dr @&ar 30 3R p YT dF &A g ST §, o 9
3 AT (i) A FHE garfaa gem?

i) AT oNforw F saaear Waa p F IR & qdieqor ufhar &1 yeie fhar
ST &, SI9 SIeHedT A & 3R AF7A1 3HR 10 &1 i dhfedh
gR&edsr &

¥) Halp < Ho, ' 5% & TR W GU&T07 & v 3redispfa & 1 § 30K
STAHEAT Aleleh faeelel AT 872 3hfa ganr G@md|




Q6

) Hap # po, dT 2% & TR W WeTor & fow 3edipfa a7 #ar g
AR @ learndu.in

) afE 10 sadiswar & a7 7 20 &1 3Maa e

faareret T &, o #7197 (i) &7 IaTor A, TE WA gU R po=21 &l

iii) Q) TR qrel W7 ARV Tl Ugell SoAT HleT & AT Totel T 3e]AT
ANAT AT gl T Ggell Sledl Hdled o Joled &l Hleleh ddelel 1.15
fehellama §1 3R 9 94% FRAREA gl A & & Tgell STl Fare &
3rEd aotet AT FAFET AT F1 HAT 0.25 folland & 3few 61 &, o 77
I HTHR AT gleAr T1fgT?

o) QU 71T JHA & PR F AT, 90% HRTT 99% Tl § HH 4T g
FIAT 5T RE T AU T 9SS F FF FT §HAAT TSI Tgr aran?

1) A chief financial officer (CFO) of a large company claims that the employees of his
company have an average earning (i) of more than ¥ 2100 per month. To test the claim,
Mr. Jack took a sample of 64 employees and found the sample average income of
%2135 with standard deviation equal to ¥ 1360.

a) State the appropriate null and alternative hypotheses.

b) Based on the sample information, with a =2.5%, test the hypothesis stated in part (a).
What conclusion do you draw? Use p-value approach.

¢) Would your conclusion in part (b) remain unchanged if o =1%, is used instead.

d) Calculate type II error (B) in part (b), for true u=%2150. Show diagrammatically.

e) Ifthe claim of CFO is that the employees of his company have an average earning of
% 2100 per month, how would you test this claim using p value approach, with a
=2.5%.

(i1) a) 36 out of 100 persons interviewed are familiar with the tax incentives given by the
government for installing solar panels, construct a 96 % traditional confidence
interval for the corresponding true proportion.

b) The average wages of 25 employees of a company are ¥ 2500 with a standard
deviation of ¥ 250. Assuming wages to be normally distributed, calculate 98%
confidence upper bound for the average wages and interpret it.
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