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[Time: As Per Schedule] [Max. Marks: 100]

Instructions: Seat No:

1. Fill up strictly the following details on your answer book
a. Name of the Examination : MASTER OF COMMERCE
(EXTERNAL) PART - I

b. Name of the Subject : ADVANCED STATISTICS - |
c. Subject Code No : 2108002601040001 / 1908001301040001

2. Sketch neat and labelled diagram wherever necessary.
3. Figures to the right indicate full marks of the question.
4. All questions are compulsory.

Student’s Signature

Q.1 oflAeti usgllell walod 1L 20
Answer the following the questions :

1) ¥dld wI2LRLSe1l AlaH] oslid).
State the characteristics of consistent estimator.

2) %) T1 el T; 6l AeisH 0134 6, ol (@2t A8 Sludl 226l

4
Wt [Geid IS AL,

If T1 T2 are unbiased estimator of 81 and 8 respectively, then obtain the

. . 61+362
unbiased estimator of

3) %l [(x,0) =0.x0%0<x<1,6>0,dl @l HIAS Utlldeil Id
Had),

If [(x,0) =6.x6, where 0 <x <1, 8 >0, then obtain the estimator by the
method of moments.
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4) Allcd $A 5, didly (A HI2 UL D,

ff(x)dx =1

Prove that for Laplace distribution.

jxf(x)dx =1

5) W[ARIR (A el UId] Lid] Hea s Yot qudl,
State the parameters of hyper geometrics distribution, write the formula of
mean.

6) AgUMIGY ([ddRQlell GUALLL %wLLdl.
State the uses of Log normal distribution.

7) USIR-1 3ol USIR-11 @ HqHo1dl.
Explain type - | and type — Il error.

8) wWuALdlY ul&Qilell e ilsdixl qul.
State the characteristics of nonparametric test.

9) =l SIUE] (AL sA12pLuH] olid).
State the properties of negative binomial distribution.

10)Aeldstl ([ddRLf (X, 6) :g. e?,x>0,6 >0, Hi N % wUdd]sola
IR Ho: 0 =2 [AdY Hy 6 = o of URAIKL SdL HI2 UM UsIReil
#Hdofl Lol o = 0.05. €14 W %] x > ¢ €1U AR Ho o1l Hd]s1R
s H1dd) C <l [5Hd 20l
For the probability distribution f ( x, 8) :%. e_?x ,X>0, 8 >0, on the bases

of one observation the probability of having type —I error o< = 0.05. For
testing Ho : 8 = 2, against Hy, 6 = ¢ and if x > ¢ then Ho is rejected, then
find the value of c.
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Q.2 a) cluel yu(Euiell dladl (d€lell Hea s Uyt yH[BHiell dldal 7

[€2lell HEUS SdldY €&l 1A & WM UL[Hd 53,
Prove that, the mean of a sample taken from binomial population is more
efficient than the mean of a sample taken from Poisson distribution.

b) X1, Xz, ...... Xo W N(i, 02) Hiell €186 2269 [F1£21 S1U d) 62 ol) 7

HedH dlieldsll A 1o18Ls Hod),
If X1, X2, ... Xn is @ random taken from N(i, a%) than obtain the maximum
likelihood estimator of o2.

) WS [AUSSlA 8 duid GYlndlIHi #1414 8. 6
Ho:p =2 (ARt Hiip = goj,uﬁ&mt 5dls} 8% 5 5cldy &9y HA
dll ho <1l w1512 5AIMI w1 DAl 0, f WAUREQIo] Ul M),
A coin is tossed 8 times. Ho : p = %against Hi:p= 2 . If the number of

head occurs more than 5 times, then Ho is rejected.
Find a, § and power of test.

¥{eql
OR

a) o2 [AURQAGINL UHIR [ddeMiel] dladl n sedlol AlleYs «fledis] 7
(a1 2 & ALled 535 % A g2 of] Wele{lold WARLS B 2 Al
t8dl ™= 8
The sample variance of a sample of size n, taken from the normal

2
population with variance o2 is s*> Prove that % is an unbiased estimator

of o2and its efficiency is ”T_l

b) UM A21RLSe{l clul AU, Yld (AU o2 dLo{lUHIRL 4l (Betl 7

Hes 1 oll UALH AILRLS, (1621 Hes & 1A & WM HL(Gd 2.
State the definition of sufficient estimator. Also show that sample mean x
is sufficient estimator of population mean u for known variance o

c) f(x, 8)=0%(1- 01~%) Hiell n seoll U ofle2l 1 %o x, AAMIHIA D 6
Al Ho: 6 = 6, (A28 Hi: 6 = 6,241 6, > 6, sll UR&lQl H[2 aHel
[Qaet URYell UYL 53] o S5ecloll AB Md]s(d Ueel Aad),
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A random sample of size n, X1, X2 ....., Xn is taken from the probability
distribution f (x, 8)= 6*.(1- 8)*7*, to test Ho: 8 = 0, against H1: § = 6,
where 6, > 6, by using Neymann person lemma, obtain the best critical
region of size a.

Q.3 a) ALY (AdRBle] Aetidetl decd dlad quil dell Aetl Yelld ¥%s dlay

uRe] (qure Hadl
State the probability density function of Laplace distribution, also obtain
variance from its moment generating function.

b) €g) ARSI UHIY [ddRBle] feildeil tlecd 18y qull dell de ([duRel
Had),

State the probability density function of log normal distribution also,
obtain its variance

c) W cUl5du{lell A5 olel @48 AU A drgail y el n (AR Aefs
ML A WRIHL ofl Hiled] yeaiHi A1l uRLHAl A-l Y 144 N

ol $HHI «{1A YHIQ B.

YYYNNNYYNNYNYYNNNNNYYYNNN

dl el UR&L G121 (RUN TEST) URKLIH] 4e9 &

A random sample of sign 25 is taken and they are asked about their liking
and disliking about a product indicated as Y and N respectively, and the
results are given below.

YYYNNNYYNNYNYYNNNNNYYYNNN

Then test the hypothesis by run test that “the results are random”

wgql
OR

a) Sl2il [AdRWus] Aetidstl tecd 1Ay guil dell d«il Adelsl Aad).
State the probability density function of Cauchy distribution. Also obtain
its quartiles.

b) =1l SlUEL (AL HIS Uelld Uoss Yy Aod). dell Heds e (AUl

ugl Hodl,
Obtain the moment generating function for the negative binominal
distribution. Also obtain its mean and variance.

2108002601040001 [4 of 7]



c) ofleuluely yRetlefl catuil 1), wIdEl 1a ofldyiudly uResl

aell d§ldd Ul
Define nonparametric test. Write the difference between parametric and
non-parametric test.

Q.4 a) AHel-UlaUel UHA M) dell detl GUALaL walid)
Explain Neyman - Pearson lemma. Also state its uses.

b) N(6,100) UM Yrl(BHie]l n=25 $edlul] Y& (o162l AclH] VL)
8 Ho 1. 6=60 [dReg, Hy 0=64 of UR&QL 524l HIeellA uHILlA uletal
WA M| A1l 8. dl 41 A ulgeiuiel sy uReigl ay 41> 87 d
¥3LLd),

A random sample of sign 25 is taken from a normal distribution N(6,100)

To test Ho :. =60 against H1 =64 the two test are given below. State
which test is better one.

YRR -1: %] x > 64 dl H, «ll 2|52 52
Test—I : If X > 64 then Reject H,

UREIBL T : %\ ¥ < 56 AUl & > 67.4 S1A dl Hoell 24<|s12 520
Test—Il: If x <56 or x > 67.4 then reject Ho

c) A5 [dQlln eldedl YR €ldld] A,B,C,D U Wid-uiy (=) ysdiui
1AL 8, GdH 10 RIA) Ue Sclletl SdLURS elale ue(] uie 2dg

[RAoAlef WRELIH L UHILL 8.

Five posters are put on each wall of a large hall of four walls A, B, C, D.
best 10 posters are to be selected. The result of selected posters of each
wall is given below

wall €ldig A B C D Total §4
Frequency gt 2 5 0 3 10

wIUEL sHISe] Uiedfl d s161U[Ed dsldd sellx URs&slq]

URelwl sledlold-wlodld uReiwl g2l 52U
Test the hypothesis that “There is no expected difference between the
given selected ranks.” Use Kolmogorov-smirnov test
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a)

gl
OR

UM [AdR8L N(O, 02) Higll ladin seldlul gloll [Aeleil w41u1d
Ho:02=02 (A Hi:0%=02, oll U[RQML2 aAHat-Ylu¥Hst UYel)
GUAIL 53 o 5edl0ll AB WrAls(d Ul Aadl dal %) 62> 62, €l
dl, vl (5411 uiHe dlady yrl Aad).

A random sample of size n is taken from the normal distribution N(0, o2)
obtain the best critical region of size «, by using Neyman pearson lemma
for testing Ho :0%=0¢ against Hi :a?=cZ. Moreover if 2> ¢, then obtain
the power function in this case.

8

b) [(x,0) = -.e7/6,0<x<x, 6>0, B, ¥l AelldeAl dlAuMie]l fldain 7

c)

Q.5 a)

5ecl01L (el il MIUR Ho: 6 = 6, [Adeg, Hi: 8 = 6, o1l UREIRL HI2
sl Y36l UNYell GUALIL 53a oc 5ectlol] AY M| s(d Usl
Had),

A random sample of size n is taken from the probability distribution,
[(x,0) = %.e‘x/e, 0<x< o, >0, on the basis of this distribution,

obtain the best critical region of size « to test Ho: 6 = 6, against Hi: 6 =
8, by using neyman pearson lemma.

30516q] T UR&Q YAl
Explain kendall’s T test

ARQL URAR GRIANAIAE A5 Ulse] Gllest o1 Yasol & dl AQlY
URAR 4 518 Ales dsldd =12l 0 URseUslls] URa1l 5356 dlfdy

UReiRletl Gulalds s,

Yield of crop through three different treatments are given below test
whether there is significant difference among the three treatments, using
krushkal-wallis test.

Plot-] Wl - | 37 34 [31 [36 [13 [34 [32
Plot-1l w12 —1I 36 15 |20 |24 |17 |- :
Plot-111 &2 - 11 36 25 |20 |27 |- - _
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b) UlelsH YR UHMdl
Explain run test

c) oilAeli Aeildell tecd dlady Hie SHR-2Udstl (AU el «{lud] AlHL
Hadl.

Obtain the crammer-Rao’s lower bound for variance, for the following
probability density functions;

(1) [(x,0) =0.e79%,0<x<a,6 >0
-0 px
@) [(x,0) = —L x=0,12, ... 2,0 > 0

x!

d) b8l GlU€l [ddBle weideefl dlay Uldyed (ddQla wead 8 14
wdldl.

Show that infinite limit function of negative binominal distribution
Follows Poisson distribution.

¥{eql
OR

a) & el ay (s1e2l HI2e] Heuel uRetl yHd).
Explain the median test for more than two samples.

b) oflAefl HilSd] uell vial [Aeol Aaq)sell dA dsldd 18l ¥d]

YRSl 5o51qH T ulRe1al 520
Test the hypothesis there are no difference between the both samples
observations by using Kendall’s T test for given data.

ol

113

111

83

85

126

106

117

88

86

56

62

92

54

81

90 W sH1etl UHESHI 10% dr] wiHlaloll 8.1 qysHiedl 9

o1

drgqailell A5 £ (A2 Ui sAMI w1 B d) i1 (el w91

A1 8 drqa{l wldloil eldlsil eldeil L1l

10% units are defective in a group of 90 units of a commodity. A random
sample of 9 units is taken, then find the probability that there would be at
least 8 defective units.

d) WIAARLS Hieeil Utlldel Tld uHondl.
For estimator, explain the Method of moment.

*kkkk
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