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EnglishVersion [Max. Marks 100]

Q.1 Answer the following questions: 20

(1) What is estimation?

(2) What is confidence interval?

(3) Explain two types of errors.

(4) Explain power of a test.

(5) Explain the uses of negative Binomial Distribution.

(6) Write the properties of Laplace distribution.

(7) What are the uses of Run Test?

(8) When do we use non-parametri test?

(9) Write the probability density function of Laplace distribution. Also right

its mean and variance.

(10) A market research agency that conduct interviews by telephone has

found, from past experience, that there isa 0.40 probability that a call
made between 2:30 and 5:30 p.m. will be answered. Assuming a
bernoullian process, what is the probability that and interview's tenth
answer comes on his twentieth call?
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Q.2

Q.3

(a) For binomial population x follows b (n, p), obtain unbiased estimator of
p% and q.

(b) Probability function is F (x,0) = e~ * where 0 < x < oo, 6 > 0.
Random sample of size x4, X%, ..... X, IS taken from this population. Then
find maximum likelihood estimator (MLE) of 6 based on this values.

(c) Explain sufficient estimator. Also write the properties of maximum
likelihood estimator.

OR

(a) Prove that the mean of a sample taken from the binomial distribution is
more efficient than the mean of a sample taken from the poison
distribution.

(b) Population distribution is F(x,0) = 1where 0 <x<6+1,0
otherwise. For a sample of size x,,%,, .....X, taken from population
distribution, Show that sample mean is unbiased estimator and

consistent estimator of 8 + i

(C) If X{,X,, .....X, is a random sample taken from N (u, §2) then obtain the
maximum likelihood estimator of u and 62.

(a) Probability function is F(x,0) = 5c, 8*(1 — 6)>* . If an observation
at x is taken and the distance x < 2 is used as the rejectionregion, then
for testing Hy: 6 = iagainst H:0 = Z find firstand second type of
error and also State Power of the test.

(b) A sample of size 16 is taken from normal distribution with N (6, 256).
The following two tests are given to test H,: & = 80 against
H,:0 = 84. Which taste is more appropriate?

(i) If X > 84,then reject H,.
(ii)If X > 84.4 or X < 68. then reject H,.

(c) Obtain best rejectionregion of sample size 2 using Neyman Pearson
Lemma for testing H,: 0 = o against H,: 0 = o based on a sample
size n taken from normal distribution N(0,5%). If 6; = o7, then obtain
power function in this case.

OR

(a) Suppose X4, X,, ..... X, are taken from P(x) = n., 6*(1 — )" * . All
sample are independent values. Obtain the best critical region a, by
using Neyman Pearson Lemma for testing H,:6 = 6, against

H;:0 =6,.

(b) A random sample of size n is taken from the probability distribution

f(x,6) = 75,0 <x < ,0 > 0.0n the basis of this distribution,

obtain the best critical region of size «, to test H,: 0 = 6, against
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Q4

Q.5

H;:0 = 6,.by using Neyman Pearson Lemma.
(c) Explain Neyman Pearson Lemma

(a) Find mean of Log normal distribution.
(b) For hyper Geometric distribution, prove that E(x) =

mr

m+n’

(c) Find the third quarter of Cauchy distribution.
OR
(a) For Laplace distribution, prove that E(x) = u.

r?g?

7 "

(b) For Log Normal Distribution, prove that u.' =e™ +
(c) Find the first quarter of Cauchy distribution.

(a) The following frequency distribution is obtained for tossing 5 coin 192
times.

No.ofHead | O 1 2 3 4 5
Frequency 6 26 73 60 14 7
Check unbiasness of a coin using Kolmogorov and Smirnov test.

(b) Perform Kendall T test from the following data:

X |15(25(22|18| 5 (10| 0 |17 18|23
y |35|42|20 |52 |47 |38 |36 |47 |50 |52

(c) Explain Kruskal-Wallis test.
OR
(a) A mathematical testis given by the three group of students who is result
is as follows. Can it be said that the mathematical ability of the students
of three groups is same? Use Kruskal-Wallis test.

Group-1 |14 | 6 | 4 |11 |12 | - - -
Group-Il | 7 |16 9 (14 |17 | 5 | 4 | -
Groip-1ll | 3 10|13 | 8 |15 |19 |21 | 23

(b) The data of 40 days of any one production is as follows. Can it be say
that the production is random?

1715120291918 |22 |25|27| 9 | 19|18 |23 |18 |31

1320|1724 |14 119|123 |28|19|16| 22|24 |17 |20 |13

24 1 20| 17| 6 | 24|14 | 15| 23| 24| 26

(c) Explain Kendall's rank correlation method.

*khkhkkkkkkikik

2108002601040001 [3 0f6]



Gujarati Version [Max. Marks 100]
Q1 ofldecil UsHloll Fcllod BIVL: 20

(1) M8l Aeq )7

(2) [asdUeily 1L 224 g2

(3) ! UsLReil el oAl

(4) uletle] diHedl yuedl.

(5) 288l [guel ([AdWQL <1l GUALAL Aol

(6) ALY (AL «il RieH] qud).

(7) ol URl&tQletl GUAlaLl 9 82

(8) (04t WL ElY U &1Qlet]l GUALL AU SUIR 5314 €12

(9) ALY’ [AdRWL of Aeldell terd (ddd quil. dell Hes wal (UMY
ugl qud).

(10) WS HIE2 RUY Aoyar{l 3 o8 2615l g2l 8022y @ B, ¢dSlUeil
W d Uel] mBldl U B 3 516 o) 30 2 5:30 pm il dR w14
e Bl osalod HA Aefl Aetidell 0.40 8, wsildlaust ulsul v, dsil
lAuU 516 UR ey eqH] dled w1d deil Aeildeil sedl 82

Q2 () [guel UU[® x W d b (n, p), dl p? Al qoll Mel[Geld W2ARLS Had)l, 7
(64) Uellcell (AU F(x,6) = Ge~ P where 0 < x < 0,0 > 0. 4L YH[BH{el 7
X1, Xy, e Xy 5601 WS U [Ale el QM 1 . dl Al (SHA WR
WLHLRd 6 ol HedH [dieldsil HLsells (MLE) 2L,
(5) UAH A121Ls YHdl. HetH (Aueldell 21sel Rl ugl qul ¢

¥{Yql

(1) [guel yH(eHiell dladl (eoledl Heas 3 Ulddst yH(BHiel ladl 7
[AeRlell Heas sl dy eel 1A 8 WY HL(Kd 52,
(W) UH(R [AdRBL F(x,0) =1 i 0 < x < 6 + 1,0 Wyl Higl
A6l x;, %y, ... x, 5tl (A6 HI2 clid) 3 [Fleel Heus A g+ «l)

Bt [Hold WIARLS B 3l Yidld HI1YLS B.
(5) %) x;, %y, oo . Xy W N(w, §2) Hiell dlAdl de2e9 (el §1U d) p wel 521 6
HedH [dieildsil w1815l Hadl.
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Q.3 () Ueldeil A8y F(x,0) = 5¢, 6% (1 — 6)°7*S. %\ & Us] A5 %
wdd] 5ol €8 WdR x < 2 o1l GUALIL wALSs[d &t dils Ml 119
dl Hy: 0 =[Gkt Hy: 0 = > ol UZletel HI2 uddl wel oflo UsiRedl
Gl€lsl AH UR&sts] AIHe os1lidl.

(W) N (6, 256) dloil UIHLIL YH(BH i 16 Seoi) s U9 (162l AdlHi
I, Hy: 0 = 80 [datt H,:0 = 84 <1l U@l sdl Ul «{ld uu18l o
Ul Wil 8. sy ulell dy A1

(i) ¥ X > 84,814 dl H, il 24151,
(ii)%) X > 84.40d| X < 68. dl H,.cll ¥dlsIR.

() UHIRL (GBI N (0, o2) Higl dladl n sedtol [Ae2la a1ud
Hy:0? = o2 (At Hy: 02 = 02 ol Ulell HI2 AHel [Gudeisl GUldl
531 2 5ed101l A Wdls(d ueel Aad). %) o2 > o2 Sld dl w1 (541U

e (qay Qo).
el

() YR 5%y, Xy, oo x, W P(x) = g, 6% (1 —0)* 4l dlad (0
[sUAl 8. URS®UlL Hy: 0 = 6, (At H,:0 = 6,1l Ul&QL HI2 a Stof
AY WS &A AHel Qe YA GUULL 530 Hord).

(W) f(x,0) = 7e75,0 < x < 0,6 > 0 [ABA B, ¥l Aetlal1l (AUl

dladl n sedlol (eletl HIUR Hy: 0 = 6, (A2t H,: 6 = 6, <l
Ul Hi2 Axel [Uast uns)l GUAlL 5304 q sedlon] AY Hxdls(d
yeol dadl.
(5) AHel [Quel URY YHosdl

Q4 () dg UHIRL [ddRWl «l Heas Had).
(W) A [d LR (AL Hie Allcd A5 E(x) =

(5) 512il ([ddleil gy uqels And).

vied|
() dlEld [ddQlet HI2 Alled $A5. E(x) = .
(W) 48 UHIRY [AdRQL Y2 UL[Hd A F p' =e™ +
(5) 512il (ddleil U Adels Aad).

mr
+.

m+n

TZ 0.2

2

Q5 (W) Uiy (Us51 192 duld BLAdl «{ld U1 Aig[d [ddl HA 8.

¢9Uefl uyl | O | 1 2 3 4
19 6 | 26 | 73 | 60 | 14
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SI@H1ONRAd wal RHeild uletQl glal [Rassiudlefl wet(Geiddl duli).

(01) of1Aefl Hiledl uRell 3es16 T ulaial .

X

15

25

22

18

10

17

18

23

y

35

42

20

52

47

38

36

47

50

52

(5) s¥5a-dldly ulelgl yyomndl.

(W) 518 A5 Gallesl 40 [ed¥sil MisSI) o{lA UHLIEL B. dl L Gllesl

vield|
() AL ogelell [aaief[aila As dULRLds 512l U] w1 &l Bl

xel-l |14 6 m]12] - -] -
ol | 7 |16] 9 |14 [17] 5 | 4 | -
-l | 3 [10]13] 8 [15[19 |21 |23

AUleisH YR1d B A sl ASLY?

URRLH) o1 Hosod 8. 9f WM sSl 2SI 3 AR gelst] [c@ilei[1Hi
ALfRLfds etHdl uHled 8 2 s35e-dldly uletlell Guulal s3.
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29
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18

23

18

31

13

20

17

24

14

19

23

28

19

16

22

24
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13

24

20

17

6

24
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(5) 3o51de{l sHis AsUuinlsel Id AUl

2108002601040001

*****EN D*****

[6 0f 6]




