1908000103050032
EXAMINATION FEBRUARY-MARCH 2024
BACHELOR OF COMMERCE (THIRD SEMESTER)
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 : BACHELOR OF COMMERCE
(THIRD SEMESTER)

b. Name of the Subject : STATISTICS - IV
c. Subject Code No : 1908000103050032

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

SECTION A

Ql (A)eflAell igAs[CUs Uiloll wcllod B (625011 1 QL) 5
Answer the following multiple choice questions. (1 mark each)

(1) AHLRAS Ao} [N Hegwy 1Y &
(@) HctSIH Udefl ddiysel AHwd M
(b) Uil iL(c dfelofl W1ILLS] S2aM
(c) @Lla s1H{13)A] Alogsil istlaa i
(d) GURAS dHIH

The time series analysis helps to

(@) Understand the behaviour of a variable in the past
(b) Predict the future behaviour of a variable

(c) Plan future operations

(d) All the above
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(2) W5 HlSell Hie 553U dlonloid] AHLRLSs AQleil ees Al snidg
2}
(a) Wl Md quee
(b) €lelsidlet duele
(c) UslA quele
(d) GUYsciHiell 51 «ife

A lock-out in a factory for a month is associated with the component of a
time series

(@) Irregular movement

(b) Secular trend

(c) Cyclic variation

(d) None of the above

(3) x el y &) Yoiltd U HI2 «{1Astl US] 53 AR D2
(a) Ty = —Tyx
(b) Ty = Tyx
(c) Txy = Tyx
(d) Tey < Tyx

Which of the following is true for two correlated variables x and y?
(@) Ty = —Tyx

(b) 75y = 13

(C) Ty > Tyx

(d) 7y <7yx

(4) Ucdd UE x of UUE n A1} A{Idsil elecd oflA Yool B,

E--.‘r xu—]

fx)= F 1 0<x Scowed n>0

dl [AuRWLe{] ($Hd e Ll
@n
(b) 2n

©*

(d) =
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The probability density function of continuous variable x with parameter n

is as follows

E--.‘r xu—]

J(x)= F ;0<x <o b n>0

State the value of variance.
@n
(b) 2n

© 7

(d) =
(5) % UL x 3 UUG p Wal g 41U} oflos UsiRel) eilel ud eld d) dej

Aeildell gecd fdau o{|Ast (M iel] 5] B?

@f @ = B (p o)) (1ix)1’+q ’

O ) =5 (p AR

©) f(x) = =

B(p Q) (1+x)q 1
(d) f(x) = ;0 <x <ooll~lap,q>0

O<x<oo?J~l<:'1p,q>0

0 <x <oo?J~lap,q>O

;0 <x <0021~lap,q>0

ﬁ(p q) (1+x)q’

If the variable x is a beta variable of the second type with parameter p and q,
then which of the following is its probability function?

@ f (x) = ﬁ(pq) (1fz);+q,0<x <ooWap,g>0
(b) f (x) = B(pq) (1+x)q -, 0<x <0021-lap,q>0
(€) f(x) = ﬁ(pq) (1ii)q -, 0<x <0021~l<9lp,q>0
@ f() = o= 2 0<x <o ¥Ap,q >0
(B) olAell WigAS[CUS Usilall el BLLUL. (625411 2 IL3L) 10

Answer the following multiple choice questions. (2 mark each)

(1) «{1Aef U150 HLRLS ga 4151 B
y =40 + 4x
B, G gH (04g Y u13] 2021 B x o1l WsH W5 HIA D oA y HL[AS
AULRL Rs. 000 Hi & U151 dINs qel Yl 54| 3.
@y =744+ 576x
(b) y =480 + 576x
(c) y = 480 + 48x
(d) y = 744 + 48x
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The following equation is the monthly trend equation

y =40 + 4x

Whose origin is January 2021. The unit of x is one month and the monthly
sales are in Rs '000. Convert the equation into the annual trend equation.
@y =744+ 576x

(b) y = 480 + 576x

(c) y =480 + 48x

(d)y = 744 + 48x

(2) W ddell Gallests] HILS dqQl YH15WU y = 2300 + 30x B dl

oAt M8l 53 Aef AlNs dql Y151 B2
(@) y = 27600 + 4320x
(b) y = 26700 + 4230x
(€) y = 27600 + 4230x
(d) y = 26700 + 4320x

If the monthly trend equation of a product is y = 2300 + 30x, then which
of the following is its annual trend equation?

(@) y = 27600 + 4320x

(b) y = 26700 + 4230x

(c) y = 27600 + 4230x

(d)y = 26700 + 4320x

(3)@[3121da0-lu%wx+2y=5m&2x+3y=8duta§=4

w0al D dl ai oAl Gud 8
(@) 12
(b) =
(c)6
(d) GUslinigll 518 el

Given the two regression lines x + 2y = 5and 2x + 3y = 8 and 032] =4,

the value of 0926 IS
(@) 12
27
(b) =
(c) 6
(d) None of these
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4) %)y <l x Uell (Adddwitl ML y = 35 4 2x Wl Cov (x,y) = 50,
Sl dll x o1l UHL(BId [dudeie] YU 32q 82
@5
(b) 25
(c) 100
(d) 10

If the regression line y on x isy = 35 + 2x and Cov (x,y) =50,
What is the value of the standard deviations of x.
@5
(b) 25
(c) 100
(d)10

7
(5) E RIS
(a % T
(0) 35 7
(©2m
OFS
7

Find the value of /2
(= m
(b)=
(©2m
OF
SECTION B

Q.2 oflAeil Usiloll Fellod WU (516 ULL UR)
Answer the following questions. (Any four)

(1) dllNs dgRl UHLSWL y = 96 + 28.8x + 4x2 o HIUS A4l ¥H] 5L Hi
4.
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Convert the following yearly equation into monthly trend equation
y =96 + 28.8x + 4x?

(2) $Usilell AULRLe] YW del [5Ud 1995 Hi . 6,50,000 Sdl wal d Uld
oy 2+ 16,500 &l dd 8.
(1) dell 5L qudl.
(2) %) S5Usilel WR €1 % 1998 Hi dof AULRL MefHI[eld ddBletl AU

5l 10% W1 &2, dl 1998 Hi ds WU [&ld AU ALk,
The linear trend of sales of a company is Rs. 6,50,000 in 1995 and it rises by
Rs. 16,500 per year.
(1) Write down the trend equation.
(2) If the company knows that its sales in 1998 will be 10% below the
forecasted trend sales, find its expected sales in 1998.

(3) A UG x Wl y dRell Y&eAu6iYis 0.52 W dHsf Ae(dUL 23.4 B % x

o (U8 81 Sl cll y of UHL[BId [dudst Q18]
The correlation between two variables x and y is 0.52 and their covariance
IS 23.4 . If the variance of x is 81, find the standard deviation of y.

@) ¥\ r=0750,=2,0,=48ddl b, YR I?
If » =10.75,0, = 2, 6, = 4 then what is the value of b,,, ?

(5) [Auddoitlise(l clui] w{[u).
Give the definition of regression coefficient.

(6) %\ x ¥l y Wl sH UAG m ¥l n dS (408 AL Y] €lU d), Wdldl 5
x+y WUAG m +n dSIAML UL &
If x and y are independent gamma variables with parameter m and
nn respectively, then show that x + y is the gamma variable with the
parameter m +n

(7) WL UG x W p Wl g UAGALO) UM USIReA) oilel ud Sld dl ALledd 52
3 E(l) = pra-l
) x -

p—-1
If variable x is a second kind of beta variate with parameter p and g, then

prove that E G) = %

(8) UM [AcdWell S1E UL ALR AT 2auLd).
State any four properties of gamma distribution.
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Q.3  (A) AMLIRALS AQleil ([ARANGle] Hecd YU M WLSRUS deelR

YHcl.
Explain the importance of Time series analysis and explain random
variation.

(B) tilost uslRell ilel ([AdBlsi]l Heas sl [qu L Aad).
Obtain the mean and variance of the beta distribution of Second kind.

(C) [HudUuitisel (BHd GealH (Gig URddstell (1081 © Ud A B4

URddet ¢l (12081 stefl WH wdLd).
Show that the value of the regression coefficient is an independent of
change of origin but not independent of change of scale.

¥{eql
OR

(A) AHLRLS A Red 9f 2 LS ARl ([ARNlefl feidH ddsfl d

Yl
What is Time Series? Explain the method of least square of time series
analysis.

(B)Ucld UeE9 UM x of UAE n A1&s] AHldell elecd

—x -1

e X

f(x)=
Jn
;0 <x < oAn>0
S1A dl UL(Hd 53 GeAAH (6ig ANet Uelld ¥oss (AU M, () =
1-t)™ 9
The probability density function of the continuous random variable x with
parameter nis

R

e X

f(x)=
j}; 0 <x < co¥An>0

Then Prove that moment generating function M, (t) = (1 —¢t)™

(C) oilAefl Hilsdl uedl y ofl x U ofl [Auduoidis vl e del wUR
x =600 ARy <l (5Hd o A1l 530,
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X y
AL 508.4 26.7
L[Sl ([qugst 36.8 4.6
IS IANE 0.52

From the following data find the regression line of y on x and calculate the
value of y when x = 600

X y
Average 508.4 26.7
Standard deviation 36.8 4.6
Coefficient of correlation 0.52

Q4  (A)ellAstiniell 518 UL W seil Fdlod B,
Answer any one of the following.

(1) «llA 4106 Hifscll uedl ulad A1l Td HlMH] grele 1
U[dMd duee M.

-

ay Y14

Q1 P Q3 | Q.
2019 65 | 58 | 56 | 61
2020 68 | 63 | 63 | 80
2021 70 | 59 | 56 | 52
2022 60 | 55 | 51 | 58

From the data given below, find the seasonal fluctuations and irregular
fluctuations by the moving average method.

Year season

Q| Q2 | Q3 | Q4
2019 65 58 56 61
2020 68 63 63 80
2021 70 59 56 52
2022 60 55 51 58
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(2) %\ x UHL[BId UHIRY Ud S1A d) AL 5 5
(8) 2 G [l et welld Us (@A (1 - )72 D.
OB MUCECTETIETE:)
If x standard normal variate then Prove that,

2 1
(@) The moment generating function about origin of x? is(1—1t)2

2
(b) xz— IS a gamma variate with parameter 21

(B) eilAstintiefl s1¢5 Ul A sell salod WU,
Answer any one of the following.

(1) il d2lef] 1A x ofl y Uell [HudU i Juls Y58 Aad). 2tld)
5 ueyoibis ofl [SHd SNl — 1 3a + 1+l g el B,

Find the equation of the regression line of y on x by the least squares
method. Show that the value of the correlation coefficient is always lies
between -1 and + 1.

(2) ot1Aefl HLlSd] uRell Yottt ddofl T AU s adl Y15
uoq[A]ofe1 53 viel WAUSIE]oA driele Q1H). 2024 o1l dNell AY IRl
WUl 5.

qt[ 2017 | 2018 | 2019 | 2020 | 2021 | 2022
AU (¥R WsHIHi) | 132 | 142 | 157 | 170 | 191 | 188

From the following data, fit a linear trend equation by using least-squares
method and find the short-term variation. Estimate the sales for the 2024.

Year 2017 | 2018 | 2019 | 2020 | 2021 | 2022
Sales in (thousand units ) | 132 | 142 | 157 | 170 | 191 | 188

*kkkk
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