1908060202040001
EXAMINATION APRIL 2025
MASTER OF COMMERCE (STATISTICS)
(SECOND SEMESTER)

ADVANCED STATISTICS - IV
[Time: As Per Schedule] [Max. Marks: 50]

Instructions: Seat No:

1. Fill up strictly the following details on your answer book
a. Name of the Examination : MASTER OF COMMERCE

(STATISTICS) (SECOND SEMESTER)

b. Name of the Subject : ADVANCED STATISTICS - IV
c. Subject Code No: 1908060202040001
2. Sketch neat and labelled diagram wherever necessary. Student’s Signature
3. Figures to the right indicate full marks of the question.
4. All questions are compulsory.

5. Statistical table and graph paper will be given on request

English Version [Max. Marks: 50]
Q.1 ANSWER THE FOLLOWING QUESTIONS: 10

Explain : level of significance
Explain : Power of the test

State the scale methods which are used in nonparametric methods.

w0 D

Determine the number of runs and mean for the following information.
AABBBABAABAABABBAB

5. In Krushkal - Wallis test n, =4,n, = 6,n;= 3,R; = 23,R, =
59, R; = 30 then find the test estimator H.

Q.2 a) The mean of a random sample of size n, taken from the poisson 7

e 9.0%

distribution f (x;, 6) = ,x =0,1, 2, ...is . Obtained the best

x!

critical region of size @ which has the following form x < a,if 6, >
0,x =Db,if6, < 6,
to test H,: 6 = 6, against H,:0 = 6,
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b) Explain: (i) Neyman - Pearson Lemma (ii) Two types of errors in testing

of hypothesis
OR

a) A random sample of size n, x;,x,, ... x,, is taken from the probability
function f (x;, 8) = 6* (1 - 6),where x = 0,1,2, ... ... ... n.,
by using Neyman - Pearson Lemma, obtain the best critical region of size
atotest Hy: 0 = 6, against H,:0 = 6,where 6, > 6,.

b) A coinis tossed 6 times, then Hy: P = 1/3 IS to be tested against

H:P = 1/4. If more than 4 heads are obtained, then H, is rejected. Then

find the probability of type-1 and type-2 error. Also find the power of the

test.

Q.3 a) Marks obtained in different subjects in first semester by students are given
below, test whether the difference between the marks obtained in different
subjects by students are significant? Use Krushkal - Wallis testat 1% level

of significance.

Economics 72 180 |75 |78 | ---| ---
Statistics 81|74 |83 |86 |79 | --
English 88 |82 |87 |80 92|85
Business Administration | 90 | 71 | 70 | 75 | 84 | ---

b) Test the hypothesis "There are no difference between the two sample
observations™ by using Kendall T test for the following data.

X |27 |56 | 91|28 |83 |22 |94 |80 |49 |07 | 36

y | 74 |73 | 71|90 |76 |96 |01 |02 |03 |95 | 87
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OR

a) For the following data test the hypothesis that "both the samples are taken
from the same population.” By using Kolmogorov - Smirnov test at 5%

level of significance.

1-5|6-10 | 11-15 | 16-20 | 21-25 | 26-30 | 31-35 | 36-40

clever students | 2 5 8 14 6 4 2 1

Weak Students | 3 4 9 13 7 3 2 1

b) The speed of the passenger car is recorded (K.M./Hr) as below. Test
whether the passenger cars are selectedat random or not? By using run
testat 5% lewel of significance
52,52,59,59,67,51, 46, 61, 40, 43,42,77,67,53,59, 63, 63, 72, 57,
59,42,56,47,62,67,70, 63, 66, 69, 73

Q.4 a) Arandom sample of size n = 20 is taken from a normal distribution
N (6,80) two testare given below, to test the hypothesis H,: 6 = 78
against H,: 6 = 81. state which testis better one.

Test: 1-if x > 81 then reject H,
Test: 2-if x < 73.8 or x > 81.32 then reject H,

b) Use the Kolmogorov-Smirnov test to determine whether the following
data accurately describes the Poisson distribution or not.

X 10 1 2 3 | 4

F |59 | 22|07 ]| 05|02

OR

a) A random sample of size n is taken from the N(0, o?), obtain the best

critical region of size «, by using Neyman -Pearson Lemma for testing
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H,:0% = o against H,:0% = o more over if 6§ > oZof then obtain the

power function in this case.

b) Explain Kendall T test. 6
Gujarati Version [Max. Marks: 50]
Q1  oilAeil Ugllell wcllod Bl 10

1. qHod): dlelsdlefl seil
2. ¥Hosdl: uleiQle] dHed
3. [aulu(ay U@l ue (dui GuAlami adldl Hiy e (d) %alld).
4. |l Hiledl ued] et Aul Wal Heys QAL
AABBBABAABAABABBAB
5. 5256- dIEly uileQiin, = 4,n, = 6,n, = 3,R, = 23,R, =
59,R, = 30 €lU dl Ul&il 12185 H ).

e~ 9.6%

x!

7

Q2 a) Ulddel ¥U[® f(x;,0) = x = 0,1,2,... Hiell n see0l Al [R5
(el Qi wlcal B, Bl Heus x 8. URseUsil Hy: 6 = 6, o
URSseUAL H,: 0 = 0, ol [t UTlelll 5dl HI2 Mot [Qudsisil

BUALIL 53] o Seof AB Wl s(d At e Bef e of|A Yooy B,
< a,%l6,>0,
X =>b,%l 6, <6,

b) AHesl: (i) AHel [ UARISL (i) URSEUAL UIQH] A usiRel ¢

¢dl

weql
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Q3

a)

b)

b)

Aetlaell (Ahd f(x,0) =6 (1- 6),%R-ix = 0,1,2,.......n. Higln
stoll A2 [AAe2x,, x,, ..., AdIHI 1A B URSUsAL Hy: 0 = 6,oil
(e Hy: 0 = 6,281 6, > 6,.<] UZlelQl sdl HI2 AHst (UAel

WA RSsLe) GUAlaL 53] @ Sedlol] AB Wl s(d wzel Hadl.

As (U5l 6 dud GOIOIM w1 B, dl Hy: P = 1/5(deg Hy: P =
1/, qudlata sdle] 8. %) 4 sl Ay OIUHA d) H, <1l 2Rells12

SAM A1 B, dl USIR-1 Al USIR-2 Cloil A edetl ).
UReiRle] e uwl 20\l

Yoy JARMI el el [ANAlHi [aaielxn Anddl oel «13
Hosol 8. ogel oge.l [ANAH (ailefla) Aoddl d18L g« dsldd
Alels 87 1%e{l vlelsdlell seil 5234 - dlely uleilell Gulal
53.

welQlld 7280 [ 75 | 78 | — | —-

B[sS1QUL 81|74 (83(86 |79 --

2% 88 |82 |87 [80 |92 ]85

ql(QeR dylde, |90 [ 71 [ 70 [ 75 | 84 | ---

o1 efl HLlE] uedl “oial [ele.2] Acd] Sl cRA dsldd «1efl” Ad]
URs&Uellef 5o51d T uilelal 2.

X [ 27 |56 |91 |28 |83 |22 |94 |80 |49 | 07 | 36

y (74 |73 |71 |9 |76 | 96 |01 | 02|03 | 95 | 87

veql

1908060202040001 [50f7]

7



Q4

a) (1A W] Hiledl Ul “vial (AAell A5 o Y (EHiedl AdHi

w144 8 Wdl URs&Usile] sleqlanAd — 3{lReild uleil 5%«{l
s8I 53U,

1-5|6-10 | 11-15 | 16-20 | 21-25 | 26-30 | 31-35 | 36-40
ellAuR 2 | 5 8 14 6 4 2 1
EHETBIEM

e 3| 4 9 13 7 3 2 1
EHTBIEM

b) Qe sleil »SU ([5. Hl/s6Ls) o{1A UM stladimi 241d].

b)

YAew2 S1Refl el ue2693la 531 8 5 54 2 def Uil AlsisH
Uil gl 5% Alelsdlell s 53U

52,52,59,59,67,51, 46,61, 40,43,42,77,67,53,59, 63,63, 72, 57,
59, 42,56,47,62,67,70,63, 66,69, 73

%\, N (0,80 UIHIRL (AWl n = 20 Sedlo] AleRe9s (el AdIui
1A 8. Hy: 0 = 78 [daeg H,: 6 = 81 o) UlelQl sdl HI «{|Ast1 A
U@l A IUdIH Hicdl B, o Hiell sy uletel Al 2 d quomdl.
Ul 1-%lx > 81dl H, sl Al

Wl 2 -l x < 73.8uYdl ¥ > 81.32 dl H, ISR Y.

o1 Aol Hiledl WAt (A ¢AR 2d deid 8 % 34 def

uletal sleqlolRld- RHRelld uletal it usL).
X[o[1]2]3]a4
F |59 [22]07]05]02

¥{Yql
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a) N(0,02), Higll dladl n sedlonl (Al WIHIR Hy: 02 = o2 [daty
H,: 02 = o2 oli ULl HI2 Auel (Guet U sl GUlal 53] o
sedloll A8 vdls(d utel Aadl dell %l o2 > o2 1Y dl 4l
(53 Hi A1l (qay Aad).

b) 5o5ldei T uletQl yHadl,

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