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Instructions for Candidates

Write your Roll No. on the top immediately on receipt of this question paper.

2. All questions within each section are to be answered in a continuous manner on
the answer sheet. Start each question on a new page and all subparts of a
question should follow one after the other.

3. Use of simple calculator is permitted.

4. Required statistical tables are attached with this question paper.

5. This paper contains four sections. Attempt all sections.

6. Answers may be written either in English or Hindi; but the same medium should
be used throughout the paper.
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Section I
Q1 is compulsory. Attempt any one From Q2 and Q3.

o I
m'ﬁ@nmﬁaﬁ%l
ol T wee 9 2 3R 3 O B SieTgl

(a) A confectionary shop sells three types of candies priced at Rs 3.00, Rs 3.20,
and Rs 3.40 per piece, respectively. Let X | X, and X , denote the number
of these candies sold on a particular day. Suppose the X.’s are independent
with p, p, and p, equal to 1000, 500 and 300, respectively and 6, &, and
o, equal to 100, 80 and 50, respectively.

(1) What is the expected daily revenue of the shop from the sale of these
candies?

(ii) Calculate the standard deviation of the revenue from the sale of these
candies.

(iii) Would your answers be correct if the X ’s were not independent?

Explain. 4)

(b) For the following sample data on variables x and y:

X [112.3]97.0 | 92.7| 86.0 |102.0]/99.2 | 95.8|103.5| 89.0{86.7

Y |75.0 [71.0 | 57.7| 48.7 |74.3 | 73.3 | 68.0]59.3 | 57.8]48.5

(i) Obtain the equation of the least squares line and interpret its slope.

(i) Calculate and interpret the coefficient of determination. (6)

(F) v s &t g O gohr 90t Fratear st @ ome o0 w9 3.00 T, 3.20 §,
v 3.40 T W R A R X X, ok X fiftee, R 35 @R Froe At
e <l A R 81 A Foh X, AT, S p, A € E gF T 1000, 500
Td 300 & WK T W@ 6, G, Ao, T 100, 80 Td 50 & WK 21
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(i) = foorsal 9t faoht @ g @t aagmﬁa%ﬁa? I w27

(i) 37 frorzal i fasit 4 B9 ol s & wHe faaee @1 ReaT S
(i) @R X & &7 @dT FE B A FA AD IR FE B (AR D
(M) x @y ® W 3q Frafafaa sRed siwd @ fre

X | 11231 97.0 | 92.7 | 86.0 | 102.0199.2 | 95.81103.5 | 89.0|86.7 |

Y | 75.0 [ 710 | 57.7 1 48.7 {74.3 |73.3 1 68.0|59.3 |[57.8(48.5

(i) least squares line T &HIEHTT T ARG T G S i e

(i) feriror qunes @1 wRee ST vE IaE awRen gl

2. (a) The time take by a randomly selected student to fill a form has a normal
distribution with mean value 10 min and standard deviation 2 min. If five
students fill a form on one day and six on another day, what is the probability
that the sample average amount of time taken on each day is at most 11min?

(5)

(b) For the following summary statistics:

n=15, ) x =1640.1, Dy =2998, > x =179,849.73

> )7 =643006, > xy,=32,308.59
(i) Obtain the equation of the estimated regression line of y on x.
(i) Use the estimated line used to predict y when x is 135.
(iii) Calculate and interpret a point estimate of ¢.
(iv) What are the values of SSE and SST?

(v) What proportion of observed variation in y can be attributed to the
approximate linear relationship between x and y? (10)

P.LO,

a
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(%) ago® w0 & wafa e 7w & e v go= o v X T wn e 10 fee
& e AT O 2 e & e e @ e wanT de 9 veli o 21t
v fort uie BT WA s # e g R o v wem w F A, ww v ¥ whfs
fore I it wRed sitew W sftee 1) Riee @9 # Wit T 27

(@) FefeRen wdga sied & f o
n=15, 3 x=16401, >y =2998, Y ¥ =179,849.73
D v =6430.06, ¥ xy, =32,308.59
(i) x W y & Jf=a Fs@or FEr &1 T W Fi)

(ii) y =1 I o & fog st Yar @ s ik W /& x @ ae
135 21

(i) o & fig smwer =1 wRae R va = SR

{iv) SSEwa SST & /= =1 &7

(v) yﬁﬁ%ﬁ%%%ﬂﬁ%ﬁxﬁy%ﬁﬂ&jﬂlﬁﬁ%@%
fog foier == s g 27

3. (a) A College has three administrative departments each having two employees.
Information regarding their monthly salaries (thousands of Rs) is as follows:

Department 1 1 2 2 3 3
Employee 1 2 3 4 3 6
Salary 1 30 | 3¢ 1728 | 32 | 42 22

Suppose one of the three departments is randomly selected. Let X ,and X,
denote the salaries of the two employees. Determine the sampling distribution

of X. Where is this distribution centered? (5)

(b) Following summary statistics are given to explain the relationship between y
and x:
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Y x; = 659, x2 = 28,967.50, % = 36.6111,5,, = 4840.7778,

Zyi — 2932, inyi — 9293.95, Z y? = 5335.76,
Bi = —0.2976,8, = 27.183,  SSE = 1312402,
r2 = 0766, s = 2.8640

" Calculate a prediction interval for y with a prediction level of 95% when x
is 45. 5)

(c) Show that the "point of averages" (fj?) lies on the estimated regression
line. (5)

() Ta Fice A i yemats G 2 s & wds o @ ) 21 S9e wifde aat
(59K &7 ) & daer ¥ W 59 Ve 8

favmr 1 1 2 3 3 3
FHAN 1 2 3 4 5 6
ERCt 30 34 R 32 42 22

w1 T G A @ o e @ anfes w9 @ w5 R o 10w fE X SR

X, 8 TAARA & 499 @ AF T 81 X & WaaaT de w Fuiia Fifw as
e el dieed B!

(@) yua x @ @ Fe A e @ iy R i s Ry E

Y x; =659, X x% =28967.50,x = 36.6111,5, = 4840.7778,

B, = —0.2976,B, = 27.183,  SSE = 131.2402,
%2 =0.766, s = 2.8640

P10,

'_-——
e




7563

(b)

(<)

6

05% & YRR TR & WA @ B for WA SR 1 GiRehe g e x
AT 45 B

wefita @fre & “staa fig (point of averages) (X,7) HAAAT AT T
(regression line) W Jafeaa 21
SECTION II
ATTEMPT ALL QUESTIONS

o 11

it uzal & ' Sifse

Explain properties of a-good estimator. Consider a random sample
(X,.X,.X,...X) from a population from a probability distribution function

f(x; @) If Expected value of an estimator 0 is equal to (n/n+1)* @, what
is the bias of this estimator? Find an estimator that is unbiased. (3+2)

Consider a random sample (X,X,,X,...X)) from a population from a
probability distribution function

f(x; @)= 0.5(1 +x*@). Where -1 <x < 1.

(i) Show that § =3*sample mean is an unbiased estimator for c.

(i) If a sample size is 3 and the sample is (-1, 0, 2) give point estimate

for @. (4+1)
Let (X, X;evevse x ) be a random sample from a population with mean p and
standard deviation . Show that §* = Z—'Lﬁ—_)— is unbiased estimator of

population variance, denoted by 7

()

(d) From a survey of 500 families, 340 were reported to like Star Plus channel.
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Find a 90% confidence interval for the proportion of families that like Star
Plus channel. What is the required sample size if we want to be 95%
confident that our estimate of the proportion of families that like Star plus
channel is within 0.02 of the true proportion? (5)

. {e) Let X be a continuous random variable that is uniformly distributed over (0,
A). Find the moment estimator of A. (3+2)

() =3 wrrors & T S =R HiRR| widE e wae (x5 g) ¥ v wEfe
F aofes whEd (X,X,X,...X ) ® FEr im0 af wemas g o snfem

A (n/n+1)* 9 & IAGed B, A 50 WIaheIdh o1 AR o 8 7 VAT Wiahad s
Fifog W Al 21

(@) v e & agfes wfed (X, X,X,..X ) ® &R it e wiaewa
fawor e 3@ WK ®:

fx; @)= 0.5(1 +x*g). Wl -1 < x < 1.
(i) weffia fie &6 §=3* wfted WA ¢ & fow smfFa wemes 1

(i) afz ufvest srer 3 2 wd wfaedt (-1,0,2) 3, @ g & fog fig swwra e
EalE

- SN n) 2| wefiia Sifw & 52 =M1:a A S TR {population
—
variance) T FARFR WEFweew & O o2 ¥ = fran w2

(a) 500 9Ra @ wFewr A a5 RAE v g2 fF 340 IRar =R =@ W W @ A
R Il I Sl 8T T arel IRarl & forg 90% Frareaan siqae &1 s Sife)
afe &1 95% AT B Ted € fF =R = A9 # TWe T 9 IRa &
TN A ARAfaE I @ 002 & I € A afod waed SR @ 27

(¥) W & X daa 9ol R 2 W (0, A) R @ w9 ¥ fmia 21 1 = swet
WEhed ( moment estimator) FIT FHwg

(31) = o weA - vE e faaeT o @ wEe ¥ o T v agites wided (),
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SECTION III

Q5 IS COMPULSORY. ATTEMPT ANY TWO
QUESTIONS OUT OF Q6, Q7 AND Q8.

w11
s 5 FfHad &1 W6, W7 Qa W H A
HIE @ UIA A difoiC|

5. 'What are the two types of errors in hypothesis testing? For a given sample size,
can both errors be simultaneously reduced? Explain with the help of diagram. (5)

: ReheaAT qaeT (hypothcsistzsﬁng)'ﬁ‘&ﬁl’(ﬂﬁ_ﬁﬁ?ﬁ??Wﬁ'&’mﬂﬁaﬁ
PR @ Rre 9 TRA T UF W FA B 1w« 87 @ & gEE ¥ EEEg|

6. (a) A professor belicves that a standard deviation of about 13 points on a
' hundred point exam indicates that the exam does a good job. He gave an
exam to his class of 31 students. The mean score was 72.7 and standard
deviation was 15.9. Does this exam meet the goodness criterion? Use o0 =

0.10.

(b) For each of the following pairs of hypothesis indicate if the rules of setting
up hypothesis are followed. If not, give reasons.

@) Ho: p = 100 H1: p <100
(i) Ho: p = 21 Hi:p <21
(iii) Ho: p = 12.5 Hl:p <128
g (iv) Ho: p > 100 Hi: p # 100
= (v) Ho: p > 100 Hi: p =100 (5+5)
- (m)wﬁ%mwﬁwm%ﬁﬂooaﬁa&mﬁwmdﬁmmﬁam
a5 <R @ & B w0en oot w31 3 31 ST A A HEn O

Qe & Wem Wi 727 9 v@ wHE e 159 W A8 e AR @
AFETe  (goodness criterion) T W R 21 o =0.10 = WA Q!
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(@) Frafefas ¥ ¥ Reern @ R 7w @ o hw A & = Raen
g & Pl @ g R W 21 gl w8 @ SR saEel

(i) Ho: p = 100 H1l: p <100
(i1) Ho: p = 21 : Hl:p<21

(iii) Ho: p =12.5 Hl: p<12.8
(iv) Ho: p > 100 HIL: p = 100
(v) Ho: p > 100 Hil: p =100

7. (a) A quality inspector picks up 100 masks from the market to note that 14 do
not work as they are unable to filter out air impurities. The manufacturer
claims that only 10% of masks are unable to filter out air impurities. Using

a significance level of 98% can the manufacturer's claim be supported? What
is the p value of your test?

(b) A consultant needs to compare two populations, but he needs to know if the
variances are same for them before he proceeds. He collects samples of size
10 from both populations to get standard deviations of 12.2 and 15.4. Using
a 95% confidence level test for equality of variances in both populations.

(5+5)

(%) T Turaen Qe SIeR | 100 AEH IOt 8 3K IA TG BT 2 fh I A 14 A

i 8 ¥ @ B i 4 9y 9 argledl @ fede s 7 s 3 fafetar @

ran 2 i e 10% T & a1 N oA w1 e vy ¥ swad 81 98%

TreereT TR 1 SR W AR @ ) e e o A 37
TS T p A W BY

(@) T IEER A ARG H FoA B F asEe 2, g a7 e s e
A Y5 g8 Wd S Jedl 2 7 1 D o e @ 21 98 12.2 3R 15.4 @
G faaaT e e o forg ARl ftedl ¥ 10 @ AR D wieed velEa wwar
21 95% fEvam wR &1 WA &1 A gaftedl A WEROl S FHE S A0 Hifew|

8. (a) A consultancy firm wants to check if average wages across males and females
are different. They took samples that reveal the following information:

EIO.
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Males Females

Mean = 62.5 Mean = 39.7

Standard deviation = 23.7 Standard deviation = 8.9
Size = 175 Size = 168

(i) Using a 90% confidence level can we argue that there is no difference
in wages across males and females? Assume equal population variances.

(ii) Can we argue that males earn more than females, using a 98%
confidence level?

(b) The CEO and HR head of a company argue over the no of yearly holidays
taken by employees. The HR head argues that on average employees take
more than 40 holidays in a year. To test this claim a sample of 15 employees
is taken and sample average is found to be 41.17 with standard deviation is
4.71. Test the HR head's claim that employees take more than 40 yearly
holidays ata 0.05 level of significance. (5+5)

(%) T FaRd W TE W weT AEd ¢ fE wn gew s AfRast @ 9= s
aisfier = 21 3 wfted Ten w1 ¥ W Feeafafe SEed vwe w19 2

ey wfgen
WA = 625 e = 397

qHE A= = 237 T fTaeT = 8.9

AR = 175 IR = 168

(i) 90% fasam TR =1 YA X M &9 98 T L ghd  foh o8 v Afearsi
F wiafi § A W A 81 TEe WOl e A o

{ii) 98% favard FR &1 WART & RN & U5 GO W GhA © 1 o Aeaa al
o | e aifia @ 87

(@) w T & IO FREN AE (CEO) @ Ml & Ta.HK THE Faidl g
forg ¢ aiffer saml @ gog A 99 T 31 TAAT WA H a8 6 sitad &9
A wdud af A 40 A e FEHE A9 Tl TE @ w W FA D g 15
weraiRal @1 o vided forn Wi 2 @ wfted @ e 471 @ W fae @
A 4117 A W B GEAR W D T w1 e Ao w005 @
T T W 40 ¥ AUE FEE A B
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