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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.

S E i |

93 W@ 1 a2
&= vap wzw W 2 3K 3 ) ' FfRTl

(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 ¢, o, 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?

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

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

(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|485

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

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

(F) v fiow At g A v 3t Froreal S 2 Rma 1w w300 %, 3.20 %,
T4 3.40 & Wi T 21 wew 6 X, X, X i fftre, R 3¢ v froral 0
U o T HQ T AR X R T B, 1, AR p AT & @ EAE: 1000, 500
T 300 @ WK ¥ ¥ 6, 0, W o, FAM 100, 80 TF 50 B W 1
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(i) = fror %t R ¥ g 9 o 2w s e 27
(i) 7 froal A AR A O Tl I B TS e w1 YR Ff
i) AR X B W T T A T AT IR FE B A B
(@) xvd y @ g P el aa @ R

X {11231 97.0 92.7 | 86.0 | 102.0]99.2 | 95.8(103.5  89.0]86.7

Y {750 | 71.0| 57.7 | 48.7 | 74.3 |73.3 | 68.0{59.3 |57.8(48.5

(i) least squares line T THFT T AT T& IFH! FAWAT ot AR T

(i) Frafzor o @1 WRae Hfw wd I AR HT

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?

)

{(b) For the following summary statistics:

n=15, Y x=1640.1, 3y, =298, ) x =179,849.73

Y y2 =6430.06, Y x, =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 G.
(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)

PLO.
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(%) wgfRe® w3 wafm e W oE a7 o v R s ¥ fan T w10 e
@ WA A 0E 2 e @ aee Raew @ a wae deT @t wefla w313l
U T Wi B woE WA ¥ v q@ R o o e v € @, waw s X vk
for W v & wided staa W sfreew 1 fee B A wilear = 27

(@) P wifta sl @ fe
n=15 Y x=1640.1, >y, =299.8, > ¥ =179,849.73
Y.y =6430.06, > xy,=32,308.59
(i) x ® y =t srpnfa amsaor 3@r 1 SRie3 a S

(ii) y 1 I W & R s Y @ Iuant @i ww B x @ we
135 21

(ii) o & fig Fper = WReverr AT v = B

(iv) SSEWE SST & w war 27

(v) y % I R & v s Y x ¢4 y @ @ st e deu @
for Rmer seaar < @@ 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 | s 6
Salary 30 | 34 | 28 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 dlstnbutlon

of X. Where is this distribution centered? )

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

Z yi = 293.2, Z X;y; = 9293.95, Z y? = 5335.76,

By = —0.2976,B, = 27.183,  SSE = 131.2402,
r? =0.766, 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" (X, ) {ies on the estimated regression

line. ()

{F) v& Fiaw A A7 womele famr € e ¥ ode A A il € 35 e A
(B9 &9l A) & FoU A WHE 58 TER &

fasmn 1 1 2 2 3 4 3
FHTR 1 3 3 4 | s 6
FaT 1 30 ] 34128 | 32 1 42 39

7 A ¥ A o fem @ avfew w1 ¥ v R o 30w X SR

X, & THRal & 397 Al W 7R ¥ X D wiEa s A Fufie A s
qed wEl dfed 27

@) yw@ x @ 99 gdu A o 3@ @ o Fefola awn s Re w &
Y x; = 659, x% = 28,967.50, % = 36.6111,5_ = 4840.7778,

Y %i=2932, ) xy=929395, ) y7=53357

P = —0.2976,B, = 27.183,  SSE = 131.2402,
r2 =0.766, s = 28640

ELO.
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95% & WRIfeT ®R @ @Y 9 & forg wfea siaaet @ wReve it wafh x @
AT 45 B

() weffia <R 5 “stea g (point of averages) (f y) FnRE amsEe W@
(regression line) W @ity &

SECTION 11

ATTEMPT ALL QUESTIONS

A 11
it v & B wifsw

4. (a) 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 g is equal to (n/n+1)* @, what
is the bias of this estimator? Find an estimator that is unbiased. (3+2)

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

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

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

(i) If a sample size is 3 and the sample is (-1, 0, 2) give point estimate
for g. (4+1)

(c) Let(x,x,...... x ,) be a random sample from a population with mean p and

s ” I‘. =X i . .
standard deviation . Show that S? =-Z‘—“(——I—- is unbiased estimator of
n_

population variance, denoted by c2.

&)

(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)

(F) IS MFwHed D O @ N HY1 s Raw v (x; 9) ¥ T T
& anfs® woed (X ,X,X,...X,) R R #iftw ok wewas § @1 wofa

AT (n/n+1)*9 & TG ¢, A 30 Wahad 3 R a1 87 va wahes
T W sEfEe 2

(@) = wfe & aghes el (XX, X,...X,) W R e e afwa
faewr wew @@ waR 2

f(x; @)= 0.5(1 +x*g). Wel -1 < x < 1.
(i) weffia AR & §=3* wfet ez ¢ @ fow F=hFT TaFas 2

(ii) afe wioest AR .3 2 v ufees (-1,0,2) 8, @ g & fow fig seet wew
EaiEd|

(1) fF W - v wee faue o Y wfte @ forn W v awfew whaed (x,

n =2
, T x ) #1 wefiia <ifore fw S’:é(fil_—x) o3 gHfie Werwr (population
n n—
variance) &1 AR Wradors 2 Rl o2 A =5 frar o 21

(q) 500 TRaW B wdewr A 78 RAE W gf B 340 RaW WR @ W 76 H Al
| R o Y R T Y AR AR @ i 90% Rearr siate A R
AR & 95% ghftaa B wed T fF wR o I A W T e Raw &
mwnamﬁmw%o.oz%mﬁaéﬁraﬂ%auﬁaﬁ MER w27

(3) wv & X da@ o W 2 W (0, A) W W w9 d faRa 211 w0 s
WS ( moment estimator) T HRQI

PRI,



7563 8
SECTION III

QS5 IS COMPULSORY. ATTEMPT ANY TWO
QUESTIONS OUT OF Q6, Q7 AND Q8.

STRT 11
W 5 AFEd 21 W6, W7 Ga W A @
®IE 3 U Bl DI

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)

AReea T 9dem (hypothesis testing) ¥ 3 ¥R & Foat Fw @ 7 T Ry W whed
FER & forg A Ffea A v a9 w e w1 v 27 @ 990 wEEar A TR

6. (a) A professor believes 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 o, =
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.

(i) Ho: p =100 Hl: p <100
(i) Ho: p # 21 Hl: p <21
(i) Ho: p =12.5 Hl: p <1238
{iv) Ho: p > 100 Hl: p = 100
(v) Ho: p> 100 Hi: p =100 (5+5)

(7) v Aee w foa B 6 100 S 9 9len A TR 13 s e R
w%m%%mmmmélmﬁaimﬁﬁaﬁmﬁw
qen o W Wiw 727 X GF AR QG 159 G T AT WAL I D
ACUE (goodness criterion) T T FE 31 o =0.10 = waAWT Ffdrey
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(@) Fealfan § ¥ WRacaT = 7R@F @ @ g shim AIRw fF F@ Raean =6t
= & e @ g e s 21 gl w A s R saEn

(1) Ho: n =100 Hl: p <100
(i) Ho: p # 21 Hl: p <21
(ii)) Ho: p = 12.5 Hl: p <128
(iv) Ho: p > 100 Hi: p = 100
(v) Ho: p > 100 Hl: p =100

£ 8 (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.

(a+5)

(%) & TPEwn e 9K A 100 qEw IS 2 R I A« B @ o I A 14 www

A 78 W@ ¥ Wi 3 ag A gl @ FedeT s A st )l @

el € T Baa 10% wrw § ag @ amfedl o Feded @ A e 21 98% B

TR R W AN o i @ TR o aweie R o e 27 Je
AT T p A T4 B?

(@) e FEHR ) & FTARCAl S ol T B Haana 8, g 78 T e A
A TEX 97 WA N ABA 2 5 w0 IS o wewwor T 19w 12.2 AR 15.4 F
T famer T & @ o 3R gaftedl ¥ 10 & srRR & wfaed gwiEd Ea
21 95% e &R WA 9 AR FAReAl A FEON T G Hl GAe0T HYI

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:

PTO.
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Males Females
Mean = 62.5 Mean = 39.7
Standard deviation = 23.7 Standard dcvia‘_ti-on = 3.9
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.

(i) 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)

(F) TF FaA & I8 AT FET AR 2 fF T gew sk aRensi ® = stea
w81 2 wiied mu s @ @ Feafaian aRel TEe wQ

| wigen

3

HEA = 625 e = 397

HqAE faaT = 237 S fageT = 8.9

AR = 175 JAEHER = 168

(i) 90% Fvare T &1 WART TR =1 B 9% O W A6 § & e vF AR
@ wioaf ¥ i S T A e waod @) wage e AR

{ii) 98% frara w1 W1 IR A T TE T A A ¢ b o ARAIA A
o A A afda =@ &7

(@) =t % Je1 FHEY FRER (CEO) v& &t @ vaam e wi=ial g
foe ¢ arfier sl & dau ¥ 99w §) IR W@ W 9 @ B stew w
A HHR A A 40 ¥ HF I N T W @ T Qew F=E B fw 15
FAARA 1 TH Wfaed forar s @ vF wiied @ st 4.71 @ aoE R @
A A7 T WA 2| TIIR T D TR W GAE0 F R R 005 B
FrfFAr TR W 40 ¥ 3w Famw A 2
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