ye

Learn DU

MAKE IT BIG!

AL The Best

FG‘V %MV EXODMS




[This question paper contains 24 printed pages.]

Sr. No. of Question Paper : 3063

Unique i’aper Code ;2272101103

Name of the Paper - Introductory Statistics for Economics

Name of the Course - B.A. (H) Economics DSC-3
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Instructions for Candidates
1. Write your Roll No. on the top immediately on receipt of this question paper.

w wn el questiqns within each section are to be answered in a contiguous manner on
the answer sheet. Start.each question on a new page, and all subparts of a

question should follow one after the cher;

3. All intermediate calculations should be rounded off to 3 decimal places. The
values provided in statistical tables should not be rounded off. All final calculations

should be rounded off to two decimal places.

4. The use of a simple non-programmabie calculator is allowed.

5. Statistical tablgg are attached for your reference.

6. In all calculations, figures should be rounded to two decimal places..

7. Answers may be written either in English or-Hindi; but the same medium should

be used throughout the paper.
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SECTION 1
Do any two questions.

= & gl @7 IR Ao 1

1. (a) Test scores out of 800 of a competitive exam of two group of 15 students

~ each are given below :

Group1 |10 10 |10 |15 [35 |75 [ 96 55T Ti7s c!o 490 | 515 [ 515 [ 790
[IGmUPIl’}F{S ’!s ]’:s fsb [}45 Ilsj_lﬁo 50 |60 |75 | 110 | 140 [240 | 330
|

(i) Calculate the median, first quartile, third quartile for each group of

students.

(11) Are there any extreme or mild outliers in both groups of data?

(3+2)
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(b) Twenty cars of distinct colours park in the same parking lot every day. Ten
of these cars are Indian-made, while the other ten are foreign-made. The
parking -lot has exactly twenty spaces all in a row. So, the cars park side by

side. However, the drivers have varying schedules so, the position any car

might take on a certain day is random.
(i) In how many different ways can the cars line up?

What is the probability that on a given day, the cars will park in such
a way that they alternate (no two Indian-made cars are adjacent and
no two foreign-made cars are adjacent)? Give an explanation for your

answer. (1+4)

() e 15 ol @ 2w @ AR e B 800 ¥ ¥ I R AR Ry TR

Groupl [10]10 |10 {15 |35 [75 |90 [95 | 100 | 175|420 490 | 515 | 515 | 790

GrouplI |0 [5 |5 |15 |30 [45 |50 [S0 |50 (60 |75 110 | 140 | 240 | 330
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mean of 2, 4 6. 1L il, 81, 90, 105, 121. What

entage if one observation is removed from each

(3+2)

2. (a) Find 27% trimmed

would be the trimming pere

end of the dataset?

(b) Tags are attached to the left and right hind legs of a cow in a pasture.

Let A, be the event that the left leg tag is Iosi and A, the event that the

(i

right leg tag is lost. Suppose these two events are independent and

P(A) = P(A,) = 0.3.

ti) Find the probability that at least one leg tag is lost.

ﬁind the probability that exactly one tag is lost, given that at least one

tag is lost. (2+3)

(%) 2, 4, 6,7, 11, 21, 81, 90, 105, 121 & 27% f&H frar ar wrem A S al

e

(@) v e ¥ g @ A Sk e fEe O 2 R o ) W ARl A v 2 T
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f& 2 2 weam A € 3 P(A) =P(A,)=0.3 1
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3. (a) Ganesh asks his neighbour to water a flowering plant while he is on-vacation.

Without water it will die with probability 0.8; with water it will die with

' probabilit}' 0.15. He is 90 percent certain that his neighbour will remember

to water the plant.

(i) What is the probability that the plant will be alive when Ganesh returns?

(i) If it is dead, what is the probability that his neighbour forgot to water

it? (3+2)

(b) A sample of automobiles was selected, and each was subjected to 2 5-mph
crash test. Denoting a car with no visible damage by S (for success) and a

car with such damage by F, results were as follows :

SSFSSSFFSS

What is the value of the sample proportion of successes? Suppose it is
decided to include 15 more cars in the experiment. How many of these

~ would have to be successes so that sample proportion of successes is 0.80

for the entire sample of 25 cars? (2+3)

() v T g WA F R A TR ¥ T e T 9 A e 3 @ e
# @ @ A WwD 08 2 & T TR & B W e, I I W W

P.T.O.
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SECTION II

Do any two questions.

ﬁ%ﬁ'ﬁyﬁ'waﬁrﬁﬂ?}:

Airlines sometimes overbook flights. Suppose that for a plane with 50 seats
55 passengers have tickets. Define the random variable Y as the number of

ticketed passengers who actually show up for the flight. The probability

mass function of Y appears in the following table.
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45 | 46 47 48 49 50 |51 52 53 54 55

<

505 [0.03 [0.02 | 001

P(Y) | 0.05 0.1 0.12 |0.14 |025 |0.17 |[0.06

(i) What is the probability that the flight will accommodate all ticketed

passengers who show up?

(i) What is the 1::11::bal:_>ilit}r that not all ticketed passengers who show up

can be accommodated?

(iii) If you are the first person on the standby list (which means you will

be the first one to get on the plane if there are any seats available after
all ticketed passengers have been accommodated), what is the
- probability that you will be able to take the flight? What is this probability

if you are the third person on the standby list? (142+3)

(b) Let X have the PMF as below :

- 2 3 3
P(x)|04 [03 |01 |02

" In a win-win game, the player will win a monetary prize, but has to
decide between the fixed price of Rs. 1000/E(X) and the random price of

Rs. 1000/X, where the random variable X has the PMF given above. Which

choice would you recommend the player to make? (4)

PTO
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5. A random variable Z, which represents the weight (in grams) c;f an article, has

density function,

(z--I-E) for8<z<9

f(z)= (10-z) for9<z<10
0 otherwise

(i) Calculate the mean of the random variable Z.

e manufacturer sells the article for a fixed price of Rs.2.

She guarantees to refund the purchase money to any customer who finds the
weight of his/her article to be less than 8.25 grams. Her.
cost of production is related to the weight of the article by the relation z/

15 + 0.35. Find the expected profit per article. (4+6)

& AGRSEH W Zarraﬂﬁwﬁmé‘,ﬁﬁww%m(mﬁ)mwﬁﬁﬁﬁm

: (z-8) - for8<z<9
f(z)=1 (10-=2) for9<z<10
0 . otherwise

PTO
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(i) argfee® | z o A SRt e
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@ (a) Ina batch of 10 of a product three are known to be defective. A simple

random sample of size n = 3 is drawn from a batch of these product items.

Find the PMF and the CDF of the random variable X = number of defective

items in the sample. - )

(b) Find an expression for median and 90" percentile of the rar;dom variable

0 otherwise

| ;
f{x}={m AEXSB

(%) & e & 103 & ¥ @ w8 & forg w1 o #) =7 e TGN B v

AT d FER n= sﬂwmﬂ@mmﬂmmw%m@ﬁ@mw
X = 7 % Zroqef oy 9% wen ay PMF 3R CDF s i)

(@) mgmmx%mﬁnmﬁmnﬁwﬁmm%%qwmmﬁﬂﬁ

ffx}: B_A AEXSB

0 otherwise -

Ty T
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Do any two questions.

Bt @ 7o T IR Ao |

7. (a) Buses arrive at a 5pec1f"1ed stop at 15- minute intervals starting at 7 A. M.

That is, they arrive at 7, 7-15, 7:30, 7:45, and so on. If a passenger arrives

at the stop at a time that is uniformly distributed between 7 and 7:30, find

the probability that he waits at least 12 minutes for a bus. (5

(b) Let number of claims handled dally by an insurance company is Poisson

random variable. If the average numbe:r of claams handled daily by an insurance

company is 5,
(i) What proportion of days have less than 3 claims?

(i) What is the probability that there will be 4 claims in exactly 3 of the

next 5 days?

Assume that the number of claims on different days is independent.  (5)

(c) The components of a 6-component system are to be randomly chosen from
a bin of 20 used components. The resulting system will be functional if at
least 4 of its 6 components are in working condition. If 15 of the 20
components in the bin dre in working condition, what is the prﬁbability that
the resulting systém will be functional? What is the expected number of

 components working? .
| (5)

e e s -—.——f\
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() 65 Tl & e F 20 VI R F R A agRew v A 3w )
mmmmuﬁmsuﬁi%m%m4mﬁsﬁahﬁ%‘
ﬁruﬁﬁ#izaﬁ%mmm&aﬁaﬁwﬁﬁiﬁr%ﬁﬁwm%%ﬂm
mmﬁﬂ?mmﬂaﬂmaﬁaﬂmamw??

* for a person taking supplements

* person not taking supplements
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(ii) Suppose 70% of the population takes Vitamin C supplements. Find

the probability that a randomly selected person will have no more than

two colds in a given year. (6)

(b) In a certain country, 30% of the adult male population smoke regularly. In
a random sample of 750 adults, what is the approximate probability that
(i) fewer than 200 are smokers?

(ii) 240 or more are smokers?

Which distribution will you use and why? . : (5)

(c) The lifespan of a car battery averages six years. Suppose the battery lifespan

- follows an exponential distribution.

(1) Find the probability that a randomly selected car battery will last more

than four years.

(i) Suppose a three-year-old battery is still going strong. Find the
probability the battery will last an additional five years. (@)

(%) = o i i @ it gue oF 7 =i @ v ad stee a9 gem e
B 3R e & 9t goe 78 o T 9 @ foe 78 sitew R o v s e
TZ Wl 1 3R A A & v o A v i @ e gam an ) 98 diee

g W B

(i) 2 ftrw T 7 B A Wl W AR
. W HER O A A B e

i ﬁﬁa@mmaﬁﬁmiu

PTO
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S i 32 e T 0 A '
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(i) aﬂmﬂmﬁmﬁwmaﬁrﬁmﬁm@mm%gﬁﬁwﬁﬂzﬂm
7d 3 g T -
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9. (a) Suppose 70% of all purchases in a certain store are made with credit card.

Let X denote the number of credit card uses in the next 10 purchases. Find
(i) Expected value and Variance of X.

(ii) P(5 < X < 8). )
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rtain county

(b) Suppose the monthly death rate due to a certain disease in a €

is 1 per 100,000 people. Give an approximation to the probability that in a
city of 500,000 in this county there will be no more than six deaths due to
(5

disease in the next month,

an and standard deviation of SAT math exam scores were 527 and

(c) The me
in 2022. Assume that the scores are normally distributed

120, respectively,

and answer the following questions.

(i) Find the 30th percentile,

students got higher scores

(3)

(ii) If your score is 700, what percentage of the

than you in 2022?

(%) e Ao i fardt =R A m%aﬂmﬂ%ﬁzaﬂ&&aﬁmamﬁmxﬂ
waﬂarﬂﬁa}ﬁtaﬂé%ama%maﬁm?l
(i) X @ sfew e AR Fran
(i) PG<X<8)I
(@) mﬁmﬁﬁﬁﬁaﬂmﬁiﬁﬁﬁmmﬂ%mmﬁﬂwﬁ
100,000 ?hvi’fihi‘_ngawamaﬁ@ Wﬁgﬁ;gmﬁsunﬂm%m
¥ o WA A B TR0 OF A v A A B

() 2022 % SAT 7 qheT & aﬁwaﬂﬁaa’ﬂmﬁamm: 527 3 120 =M
mmﬁmmm%ﬁaﬁaimﬁﬂﬁrﬁaﬂwﬁf%maﬁm

(i) 3oai wfewraes A o

(ﬁ)uﬁmm 700 3, B forr s foanfdal < SR e st
fore # 2022 7

PT.O
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SECTION v
: Do any four questions.
| foredy R Al T T aford |
10. Let X and Y denot¢ the number of four-wheeler and two-wheeler carried op 5
trip. Suppose the joint distribution of X & Y is given in the _table :
Ix\y= 2 T ;
1 1/5 0. 175
2 _ 0 1/5 0
- i 0 175

(i) Are X &Y independent? Explain.

(i) Find the conditional distribution of Y given X=3. (2,3)

i AR B X @R Y 9 W & WK T St iR SrafEar G 9 wE @
# W AR X& Y o1 Sqa for e ¥ Rar @

1 1/5 0 /5
0 1/5 0
: " & 175

(1) 70 X s Y == #7 wwamed

(i) 98 X=3 71 ¥ 7@ Y = awiay se W S
! |
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(1. Suppose that X & Y are two Continuous Random variables, given Joint PDF

Gy el aR=Y), OsElpl i)
: 0 otherwise

(i) Compufe c.

ind the margina] PDFs of X and Y. (2.3)

WW%'XWYﬁma@ﬁaﬁﬁ?aﬂrmﬁgﬁmW%

f(x,y) = c(1-x)(2-y)  0<xsl, 0Sy<l
s 0 otherwise

(i) c = e FifoRn
(i) X 3R Y & S $Eew &t o wmg)
12. If X &Y are two independent random variables where P (1)=1/2, P (2)=1/2,
P,(1)=5/12, P (2)=1/3, P,(3)=1/4 then
(i) Display the joint PMF of (X,Y) in a joint probability table.
(3,2)

(i) Find P(x +y <3).

AR X S Y e aghe® W 8 Wl P (1)=1/2, P (2)=1/2, P (1)=5/12, P (2)=1/3,

P,(3)=1/4 7@

(i) e w3 (T, A1) F ¥R AeReE A owefi| A

(i) P(x +y<3) 7 FwI

PTO
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13. The number of units serviced in a week at a certain service facility is a rang O

variable having mean 50 and variance 16, Find an SPRXIHBHOR 1 the ]meabi“w

that the total number of units to be serviced at the facility over the next 36 weeks

s between 1728 and 1872. ()

wm%mw&wmiﬂﬁaﬁmﬁmﬁmﬁaﬁ-mw%
o 2 R WA 50 A R 16 B T HHEA FTA TG B R 36wy
ﬁgﬁmwaﬁaaﬁaﬁaﬂﬁﬁuﬁaﬂma*aﬂnm 3 f= 2

14./ The average salary of Eco Hons graduated students is Rs. 53,600 with a SD of

Rs. 3200

(i) What is the probability that the average salary of 36 students is between
Rs. 52,000 and Rs. 55,0007 :

(i) If the sample size has been reduced to 12 students, can we still calculate the

required probability in part (i) using the same method? Explain. (3,2)

TF FAd i -
T BT W S 9T 53,600 X 2 3 39 @9 SD 3200 T B



3063

19
A2 Appendix Tahisg
Table ,:.1 Cumdlative Binomjaf Probabilities
o n= ’
: Blx;n,p) = Z Wrvinp)
AT :
001 005 o, ;

10 010 025 g3

040 050 060 070 o075 030 090

0 951 74 i
I 999 o ';?g G DL-I% & Hi N6 S0 26 s 000 000 000
x 2 1000 999 gg 942 63 S8 33 i oy 031 016 007 000 000 .000
301000 1000 1000 g m 437 683 500 317 463 4 058 009 001 000
4 1000 1000 1000 pan o M 93 32 4@ A 3 23 e MY 008
- . 998 990 869 9» g 63 672 410 226 049
b. n=10

P
0.01 0.05 010 @29 F

025 030 040 050 o060 o070 075 080 090 095 0.99
? ‘332 .;Tg M I 0% an w6 oot e 000 .00 000 000 000 .000
2 1000 988 ;332 il TR R M v Sl 000
3 3000 W By gr-oi O T 5 Dno S 00 M S0 0w e
4 1000 1000 998 o5 o S50 38 Im2 055 ou 008 o001 000 000 000
xR e . S22 350 63 317 266 .47 020 006 000 000 000
§ 1000 1.000 :.;,'?3 g 580 953 4 63 37 4% oM 03 002 000 000
7 1000 1000 !'Dﬂu = 996 989 945 828 18 350 224 21 013 .001 - .000
$ 1000 1000 1000 000 1000 998 988 w945 g3 617 41 322 070 .012 .000
o 1800 tam 1000 1000 1000 998 989 984 gs1 756 624 264 086 .004
! 1000  1.000 1000 1000 1000 999 904 972 944 893 651 401 09

c.n=15

y
001 005 010 020 025 030 040 050 060 070 075 080 090 095 059
0. 850 AR 206 -8 03 05 500 200 400 S0 00 500 000 000 000
1° S50 320 560 067 000 -035 £05 000 000 800 000 SO0 OO0 00 000
2 1000 964 816 398 236 .27 027 008 000 000 . 000 000 000 _.000 000
3 1000 995 944 643 461 297 091 018 .002 000 000 000 000 000 000
4 1000 999 987 836 .686 SIS 217 .09 009 001 000 000 000 000 000
5 1000 1.000 998 939 852 722 403 .51 034 004 .001 .000 .000 .000 .000
6 1000 1000 1000 982 943 8659 610 304 095 0I5 004 .001 000 .000 .000
£ 7 1000 1.000 1000 996 983 950 .77 500 213 050 .07 .004 .000 .000 .00
8 1000 1.000 1000 999 99 .985 905 696 390 .I31 .057 018 .000 .000 .000
9 1000 1.000' 1.000 1000 999 .99 966 .849 .597 278 .148 061 002 000 .000
10 1000 1000 1000 1000 1000 .99 991 941 783 485 314 .164 013 001 .000
11 1000 1.000 1000 1.000 1000 1000 .98 .98z .909 .703 .59 352  .056 .005 .000
12 1000 1000 1.000 1000 1.000 1000 1000 99 973 873 .764 602 .184 036 .000
13 1000 1.000 1000 1.000 1.000 1000 1000 1.000 995 965 920 333 451 AT .0lo
14 1000 1000 1.000 1.000 1000 1000 1000 1000 1.000 995 .987 965 794 537 140
s

PTiEh 2010 Conyage Lanrning. All Righe Reverved. wpinl, wesnel, . L . S
" ﬂ-“-hmhhm“-u”ﬂﬂqhw
mﬂr:muqu:m#mﬁ::lﬁmum:lhﬁmmwﬂsmﬁﬂ#-m-ﬂ—lw-nni.ﬂ_*m_

P.T.O.
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fable A1 Cumulative Binomial

20

probabilities feont.)

Appendin Tables A3

B ) = 3 binp)
,-I

P __.__——_'_-_'_—

015 030 040 050

0.01

2
a
8
g
2
g
g
82
5%
23
83

pa0 020

o6 070 035 ps0 050 055 0.99

o sig a8 2 o1z 003 ool 000 000
, oen 6 N 069 024 J 000 000 000 000 000 000 000
1 99 95 &7 a0 091 015 004 %0 000 000 000 000 000 000 00D
3 1000 984 87 an s a0 o6 ‘01 000 000 000 000 000 000 000
3 4000 997 997 g0 415 28 05 ‘006 000 000 000 000 .00 000 000
5 1000 1000 9% 04 617 A6 126 020 002 000 000 000 000 000 00O
6 1000 1000 g8 913 .78 &0 250 0S8 .00 000 000 .000 000 000 000
7 1000 1000 1.000 g 8% I A6 132 021 001 000 000 000 000 000
s 1000 1000 1000 .99 959 887 596 282 087 00s .ob1 000 000 000 000
g 1000 1000 1.000 g7 986 952 .15 A2 28 017 004 001 000 000 000
$ 0 1000 1000 1000 999 9% o5y gm S8 245 048 014 03 000 000 000
1 1.000 1000 1000 1000 999 o0s 943 748 AN J13 . 0dl 010 000 000 000
' 12 1.000 1.000 1.000 1000 1000 999 979 868 584 128 02 032 oo 000 000
13 1000 1000 1000 1000 1000 1000 99 42 J50 30 24 087 002 000 000
& 1000 L0OD 1000 1.000 1.000 o000 998 979 B4 584 383 .196 o1l 000 000
15 1000 1,000 1000 1.000 1.000 1.000 1.000 .94 Q49 762 585 370 43 003 000
16 1000 1000 1000 1.000 1000 L000 1000 999 984 893 .T75 g9 .33 016 000
17 1000 1000 1000 1000 1.000 1000 1000 1000 996 965 909 794 313 0715 00l
1§ 1000 1000 1.000 1000 1000 1.000 1000 1000 999 992 976 931 608 264 017
9 1000 1000 1000 1000 1000 1000 1.000 1000 1000 999 997 988 BT 682 182
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TableA2 Cumulative Poisson Probabilities (cont.) Fixip) = E %’li’
> n

6.0 7.0 8.0 9.0 10.0 150 20.0

o7 007 003 001 000 000
62 O30 014 006 003 000

983 916

995 966

99 988

1.000 996
999

1.000

000
000
000
151 082 042 021 01 000 000
285 A73 100 055 0 Jom 000
000
000
001
2005

.T85 616 AL Jot 191 16 067 003
Re9 762 506 A50 313 200 130 i)

oM o 8T M9 593 456 3B 07, 002
92 98 916 &0 7 S8 A48 070

997 986 957 501 816 106 583 18 o1
599 995 980 847 888 803 697 .185 021

1.000 998 kel 973 836 876 J92 268 039

1000 99 996 983 959  S1T 466 .10
o9 o9 992 o785l 568 .1S7

1000 998 95 986 149 297

1000 9% 9971 815 A0
1000 998 917 559

981 187

589 243
M 88

997 s

598 543

999 966

1.000 978
987

592

895

897

599

999

1.000

Copyoighe 210 Conyige Lanrning A1 Rightn Remervnd. ey st b oo, svwmmmd, o

Lo sirw Y dermad o vy sepeincd comtcnt s met mascrieliy 8o B

'ﬂ“i-ﬂ--mn—.ﬁﬂm-ﬂm*-ﬂvmhhﬂ-ﬁd.mn
lasrmny cvporicrcs Mwmhmhmm“uqhim*“*




3063 23

A6 Appendia Tahtes
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Table A3 Standard Normal Curve Areas ¢
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