Seat No. :
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December-2013
B.Com. Sem.-111
CE - 201-B : Adv. Statistics
(Statistics - 111)

Time : 3 Hours] [Max. Marks : 70
YA (1) wusll ouy-l »isl oLl sald €.
Instructions : Figures to the right indicate marks.

(2)  aisstaueelly sivest [addlell 2uyami 21ual.
Statistical tables provided on request.

(3)  AleL ARIAUAAL GualRll s3] wsial.
Simple calculator can be used.

1. (@) [Hud Aeiaisi-u el AlHd 5. 4
Prove the properties of regression coefficient.
2AYA/OR
yd xud 2 x4 yurd [Rad dela 2 aflszel »iqs4 ax+by+¢,=0
W aX + by + ¢y =0 9. X 2y A2l Aeoiuls Hadl v Wl AU 5
a,b, < a,hb;.
The equations of regression lines y on x and x on y are respectively
a,x + b,y + ¢, =0and a,x + b,y + ¢, = 0. Obtain correlation coefficient between
x and y and prove that, a;b, < a,b;.

(b) A2l Muledl uedl [ud deia 15wl qadl ; 5
X
y 20-50 50-80 80-110 110 - 140
5-15 18 4 - -
15-25 2 14 1 -
25-35 - 2 3 2
35-45 - - 1 3
Obtain the regression equations from the following data :
X
y 20-50 | 50-80 | 80-110 110 — 140
5-15 18 4 - -
15-25 2 14 1 -
25-35 - 2 3 2
35-45 - - 1 3
€19q/0OR
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A2AAL wledl Guell y o x urd, [Had Aol wdlszeL daal:

X
y 45-50 | 50-55 | 55-60 | 60-65 | 65— 70
150 - 160 6 2 - -
160 - 170 4 16 11 -
170 -180 - 10 15 6
180 -190 - - 8 9
190 - 200 - - - 4
Find the regression line of y on x from the following data :
X
y 45-50 | 50-55 | 55-60 | 60-65 | 65— 70
150 - 160 6 2 - - -
160 - 170 4 16 11 - -
170 -180 - 10 15 6
180 -190 - - 8 9 4
190 - 200 - - - 4 5

y o x U v x4y uRd [Rud eid aslsel 2 3ol o
2x-5y+40=0
10x - 9y = 120
ddl, (i) x2 y -l Hs Haal.

(i)  y=40¢ld AU X o qHId 52U

(iii) x=608ld ARy ¥l 5.
The equations of regression line of y on x and x on y are respectively as follows :
2x-5y+40=0
10x -9y = 120
Hence, (i)  Obtain the means of x & y.

(i)  Estimate x when 'y = 40.

(iii)  Estimate y when x = 60.

HUAW/OR

% X =267,y =5084,5, =46,5, =364 r=052 0 [Had 2oin el
el 2 x L BHdd 24HI 52U 3 s y = 600 gld vy Al [BHds
LA 52U FUIR X = 22 Sl
If X =26.7,y =508.4,s, =4.6, s,=36.4andr=052.
Find the two regression lines and estimate x when y = 600 and y when x = 22.
oAl ueRAoly vied g U d Hoadl HIe Yel-%el Aol 2Ll
What is multiple correlation ? And give the different formula to obtain it.

HUAW/OR
i[5 ueAoiuls 2ed 9 2 d Hagdl Hiedl gel-yel sidal (ell) Hadl.
What is partial correlation coefficient ? And state different formula to obtain it.
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X, =28.02, X, =4.91, X; = 594

S,=44,5,=1.1,S; =80,

r,=08,r,;=-04,r,,=-0.56

X, = 6 2 X3 = 650 ¢4 dl X, 4 g s2U.

In a trivariate distribution

X, =28.02, X, =4.91, X; = 594

S,=44,5,=1.1,S; =280,

r,=08,r,;=-04,r,,=-0.56

Estimate x,, when X, = 6 & X5 = 650
§1YQW/OR

el wiledl Guell x; 4 x, 2 XU [Rud 2Aoiy wdls2el

1, = 0.70, ;5 = 0.60, T.q = 0.40

01:3,62:4,63:5

Using the given data, determine the regression equation of x, on x, and x5 :

r, =0.70,r,=0.60, r,,,=0.40

6,=3,06,=4,05=5

w8 Bradly wledl we

$,=3,5,=5,5;=5

r,=0.7,1y5=r5=0.6.

(i) s Aeoiuis rp, 5 Ml

(i) clgadla Aeoiuls R o 21

(iii) [Had usdeinis by, 5 2ldl.

In a certain trivariate distribution

S5,=3,5,=5,5;=5,

r,=0.7,1y5=r5=0.86.

Find : (i) partial correlation coefficientr,, ,
(i) multiple correlation coefficient R, ,; and
(iii) Regression coefficient b, 5.

AYW/OR

A2 20Ul walbes Hiledldl w3e wsd o ?

(i) r;=08,r;=-057r,=06

(i) ry=07,15=-04,1,=06

Is it possible a set of given experimental data ?

(i) ry=08r1;=-057r1,=06

(i) ry3=07,r5=-04,r,=06

P.T.O.



3. (3
(b)
(c)
4. (3
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g5t avil
Write short note on :
(i) [elucts [esdld

Judgement sampling
(i) salel [(Resl

Quota sampling
(iii) -lelle [Healq

Snowball sampling

AYW/OR
[Hedld »i2d g ? ald ulgeos el ugld Axnal.
What is sampling ? Explain stratified random sampling method.
ules [Hedld wgla Gelswl Aled AModl.
Explain systematic sampling method with illustration.
AYQWOR
ules Meadt uglanl diet-olReiet Axendl.
Explain the merits and demerits of systematic sampling method.
AU A A el duid 922l dslad Aol
Explain the difference between population survey and sample survey.
AYW/OR

[Heal led g 2 ARL [Hed- dasil xeudl.
What is sample ? State the characteristics of a good sample.

Ui seedl s Auledl vadlsl 4, 6, 12, 18 244 20 ©9. duidl o se-l [Heal
y2ag(l 2Aed ugladll 4 bid s 3,

(i) E@)=Y .
(i) VO)="N"
(i) E(s?) = 2

The observation of a population of size 5 are 4, 6, 12, 18 and 20. Taking all
possible samples of size 2 by not repeating any observation from this population,
prove that

(i) E®=Y ,
(i) Vo) ="
(i) E(s?) = S?

22dl/OR
6 st ol s wulei y, -l Badl 2,5,0,8, 12 214 9¢9. duidl 2 serL asy

ol % [Heal A (Yragll Asd) 2L uleuml A5l

(i) E®=i .
i) Vo) =(z-1)¢
(i) E(s?) = S?
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The values of y; in a population of size 6 are 2, 5, 0, 8, 12 and 9. Taking all

possible random samples of size 2 without replacement from it and examine the
following results :

(i) E@)=Y

i) Ve)=(3-%)s

(iii) E(s?) = S2

5 yHledl 10 AAlsA 6l aRAHL 12 Yoot adqudul 2udd o
2R | 3 5 8 10 14 20
2 21 23 25 27

uay il a5 Jld 3 sl A oflon il wgl95 Jd 2 2=sHig
[Meal wrie sl 2ud 8. V() Hadl.

Ten observation of a population are divided into two strata as follows :

Stratum | 3 5 8 10 14 20
Stratum 11 21 23 25 27

Random samples of 3 unit from the first stratum and that of 2 units from the

second stratum are selected. Obtain V(y,).

A1YAW/OR

QA wledl wel 20% Al AdlRd alos MHed uHwLMz adaell den
qoaaiMl 2044 €9 21 d GUL dRd [Med Haasl [z Wl

2R UL ASHIAL vl | 2R wldia [@aaq
I 300 4

1 500 6

Il 200 5

v 500 4

Obtain stratified random sample of 20% under the proportional allocation from
the following data and hence find variance of stratified sample mean.

Stratum No. of units in Standard deviation
stratum of stratum
I 300 4
I 500 6
i 200 5
v 500 4
5 P.T.O.



(©)

w5 AHledl 515 s aAla@isdial xeaRn sl Hie 15 xadisHl 12 Yol
AU 9. duidl 3 seql wsw aul ¥ ules [eal 4d Albid s2A 5 ules
[Healdl Heusidl wes > Aule ves . Guid ules [Hed s (@Rl
ol

5% 1 2 3 4 5 6 7 8 9 10
SEIER] 2 7 5 6 14 8 11 0 3 7
54 11 12 13 14 15
SEER 10 6 4 9 3

15 observations of a population are given in the following information for
studying some characteristic of a population. Taking all possible systematic
samples of size 3 from it, prove that the mean of systematic sample is equal to
the population mean. Also obtain the variance of the systematic sample mean :

Number 1 2 3 4 5 6 7 8 9 10
Observations |12 7 5 6 14 8 11 0 3 7
Number 11 12 13 14 15
Observations |10 6 4 9 3

2HYA/OR

12 senoll »is quleni y, -l (Budl 4, 3,0, 1, 6,5, 8, 7, 11, 15, 8, 16. duidl

AR sedl AU oMl o ulks Meal ad wbid A %, E@Y) = Y duxy V(y,,)
Yol

The values of y; in the population of size 12 are 4, 3,0, 1, 6, 5, 8, 7, 11, 15, 8,
16. Taking all possible systematic sample of size four from it, prove that

E(y) = Y. Also, obtain V(yy,):

5. w2l uedldl Falel il
Give the answer following questions :

@)

)

3)

(4)
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ol [Hud 2deitisl 0.8 21 0.2¢9 d Gudl Agieiais sl
The two regression coefficients are 0.8 and 0.2, hence find the correlation
coefficient.

X

y 4 xurq [ud 4ol wlsrer y = -3+ 520 x f y uRg [ad 2iei wdlsa

=—7+Byad r=0.16¢4 dl B+l Bud sl
. . . X .
The regression equation of yon xisy =—3 + > and thatof xonyisx=-7+ By

and r = 0.1, find the value of B.
% byys=0.1705, b, 5, =2.7225 3 by,, = 0.0659 &4 dl 1y, 5 2L,

If by, ;=0.1705, b,; ; =2.7225 and b, , = 0.0659 then find r, ..
X, 2l X5 A2 AsAelulsd YA weudl.
State the formula of correlation coefficient between X, and X3
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d?ld [Meadnl ol Gelsel vl

Give two examples of stratified sample.

[Hedldrtl ol slelil quil.

Write two advantages of sampling.

% N=501 n=10 ¢ld dl Wles (Fedqui Meadt viddl Bud g a2

What is the value of sampling distance in systematic sampling if N = 50 and
n=10"7?

7 sealdll s Auleuidl 3 seql weleos [ed yasll aled x4 yasl
Asadl 2d seal as asiy ?

How many samples of size 3 can be selected with replacement and without
replacement from a population of size 7 ?

Ul AHRe [qumidl eld R 9 [Hedld ugld ARl 21d 2
Which sampling method can be used when population is heterogeneous ?
[Hedldd 58 sl 52l sUL YeIo AUl dal A5 ?

What point should be you consider while determining the sample size ?
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