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Q.1 [A]  Answer the following multiple choice questions. (1 mark each) 5

1) A week delay in production due to fire in factory is
(@) Secular Trend (b) Cyclical Trend
(c) Irregular Trend (d) Seasonal Trend

2) State the variance of the Hypergeometric distribution.

mr mnr(m+r)
(A) — (0) ez
(m+n-r) mnr(m+n-r)
(€) —— = (d)

(m+n)(m+n-r) (m+n)2(m+n-1)

3) State the moment generating function about the origin of the gamma

distribution.
@@E-o™ (o) A-6)™"
©a-o™ d@@@-o
4) The value of co-efficient of correlation always lie between to
(a)—1to 0 (b)Oto+1
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(c)-1to+1 (d) -0.5to +0.5

5) An Independent variable is usually represented in a Time series.
(@) v (b)se (o)t (d)a

[B]Answer the following multiple choice questions. (2 mark each) 10

1) The following equation is the Annual trend equation
y = 840 + 36x
Whose origin is 2021. The unit of x is one year and y is the annual
sales in Rs ‘000. Convert the equation into the monthly trend equation.
(@) y=284+ 3.6x (b) y =70 + 0.25x
(c)y=8.4+3.6x (d) y=70+ 2.5x

2) Sales of a company increased from 120,000 in August to 138000 in
September. The seasonal indices for this month are 105 and 140
respectively. The owner of the company was not at all satisfied with the
increase in sales in September and expected the seasonal Indices to
increase further. How much should be sold in September according to
seasonal figures?

(a) 160000 (b) 140000
(c) 180000 (d) 144000

3) Given the two regression lines x + 2y =5, and 2y + 3y = 8 and o}y =4,
the value of and oZis

(@) 12 (0) %
(c)6 (d) None of the above

4) If the regression lineyonxisy =3 + gx and the regression line y on x

isx =15+ % y then what is the value of co-efficient of Correlation?
(@1 (b) -1 (c) -05 (d) 0.5

5) State the value of the standard deviation o if Q,=20 andQ; =40 in the
normal distribution.
(@) 15 (b) 25 ()5 d)o

Q.2 Answer the following questions. (Any four) 8
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1) Find the original series given the trend value and short-term variation
forhe time series in the following data.

Year 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019
Trend 415 | 41.75 | 42 41 | 4275 | 4475 | 49
Short term variation 15 3.25 -1 -3 0.25 | 0.25 -2

2) If two regression equations are 8x — 10y = —66 and 40x - 18y =
214 then find x and y.

3) If Y x = 12500, x? = 1585000, xy = 1007425,Y vy = 8000,
Y y? = 648100,n = 100 the find coefficient of correlation r

4) Define beta distribution of the first kind.

5) Find value of V5

6) For a normal distribution, find the mean and standard deviation if the
first quartile is 20.7 and the third quartile is 39.3.

7) Explain seasonal variety
8) The following is the annual trend equation with origin 2022 for a
company's profit (in Rs. *000).

¥:=10.4 + 0.6t + 0.7t*> Where vy, annual profit in thousand and the
unit of t is a year. Estimate profit for the year 2024

Q.3 [A]  What is time Series? Discuss its components.

[B]Show that the mean of the beta distribution of the first kind with paramater
m and n is——
m+n

[C]Show that the value of the regression coefficient is an independent of
change of origin but not independent of change of scale.

OR
[A]  Explain the method of least square of time series analysis

[B] Prove that the moment generating function of gamma distribution is
1-9™
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[C] Find the equation of the regression line of x on y by the least
squares method.

Q4 [A]  Answer any one of the following.

1) Find the two regression coefficient and the correlation between x and y
from the following data.

X 5 15 25
y
10 - 1 2
20 2 4 1
30 3 2 1
40 4 ] -

2) prove according to popular symbols, that

Im |n

(@ p mn) = ——=

(b) g (m,n) = B(n,m)
[B]Answer any one of the following.

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

Year Season

Q1 Q; Qs Q4
2019 130 116 112 122
2020 136 126 126 160
2021 140 118 112 104
2022 120 110 102 116

2) 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 year
2024.
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Year 2017 | 2018 | 2019 |2020 |2021 |2022
Sales (In thousad Unit) 22 26 24 32 30 34

*khkkk

Gujarati Versions [Max. Marks: 50]
Q.1 [A]  <flAoil }sads(Cus usileil osaiiod BN (&35e1l 1 2181) 5
1) 553Ul 21919 d18 Gaulesiti W s wWsdLSUle] [ddod 2}
(a) €lelsldlel adl (b) US|Y 44
(c) wluMd aqul (d) H1uHl g

2) 3(d QN (ddWLe (AU ¥ L)

mr mnr(m+r)
(A) m+n (b) (m+n)?
(C) mnr(m+n-r) (d) mnr(m+n-r)

(m+n)(m+n-r) (m+n)2(m+n-1)

3) LML [AdWs] GeAlH (0dg A0l Utlld Uoss (ABY oL,

@@2-o™ (b)y A-6)™"
©@a-o™ @@a-v

4) dsUoidlsell (SHd snell o] ol g €1y B,
(a)—-1¢lo (b) 0 &l +1
(c)—1 el +1 (d) -0.5 &l +0.5

5) AHLRLS AU (08l uga e2llddiHi w1d 8.

(@) y; (b)s¢ (c) t (d)a
[B]ellAetl A s[CUs Usiloll wcllod L. (625011 2 QL) 10

1) o{1As Y1521 dls Al Y5 B
y = 840 + 36X
Bo] GelH (Gig 2021 B x o1l WsH s A B wal y IS QYL 2.
‘000 Hi & AHlsUA HIRLS A4l Al 501U F2d)
@ y = 84 + 3.6x
(b) y = 70 + 0.25x
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©) y = 84 + 3.6x
d) y = 70 + 2.5x

2) WS SUsflol AUl 1212 HIMHI 120000 &q A deflal A0 HIMH|
2 138000 3. A HIdetl HIAH] Wil 24151 105 A 140 B SUs{leil
Hi(Esal 10 HIMHL AYIRHI 4dd gy iR(ed] (e sd AddIN «tell
UM Uetlell wis UHILL diR dydlei] 41211 AWA] &dl. {1l

s UHIRL AWRIURU| 52g dulwl g

% €52

a) 160000
(c) 180000

(b) 140000

(d) 144000

3) ) A [AddUoit il x + 2y = 5%l 2y + 3y = 8 d&l o =4 WIUEL O
dl 262 ol (5Ud &

(@ 12
(c) 6

(b) =

(d) GuzeliHiell 519 «i€l

4) %) y il x Uefl [Aud Aoy y =3 + gxb{?rl x ol yUReil (udyoiy

Jull

x = 1.5 +2y 1A dl x el y Aol AeloiHLse{l (5 g eld?
(b) -1

@ 1

(©)

-0.5

d) 05

5) UHIGY [AcdQUMi Q, =20 M Q; = 40 &lA dl UHL(QId [AUdsi 5 <l
[5Ud osaLldl.

(@) 15

Q.2 oflAstl Usiloll Lo BIUL. (S16 UL UIR)

1) (1Al HilsdlUi AMLIRS AR UL dddl ($Hd Al MU sl
quele 1N 8 d uell Yo A9l 20,

(b) 25

()5

(d)0

ql:[ 2013 2014 | 2015 | 2016 | 2017 | 2018 | 2019
d4qu| 41.5 41.75 42 41 42.75 | 44.75 49
wWesL[del quee 1.5 3.25 -1 -3 0.25 | 0.25 -2
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2) & [AudUoid HH]5WA8x — 10y = —66 A 40x — 18y = 214 &l
dl ¥ y QUL

3) ¥1Y x = 1200, x? = 1585000, Y xy = 1007425, y = 8000,
Y y2 = 648100,n = 100814 dl AsAeinis r 204l

4) YeH UslRell ofl2l (ddlefl cdiul A1),
5) 15 «il (5Hd 214l

6) UMIQYU (AL HI2 U Adels 20.7 A dldd Agels 39.3 B d)
Hel s wel YHL(BLd [dudsi 114,

7) U1yl dyee yHendl

8) ¥ SUs{lell oi§L (. 000 Hi) HI2s} G2l (6ig, 2022 U1Qe] Al S
qel 4150 {1 Yoo B,
v, = 10.4 + 0.6t + 0.7¢2901 y, =dl[5 o15) So¥1U| 3 t of) W 5Y
s AN 8. dl d¥ 2024 HI2 ei§le] W IO1QL

Q.3 [A]  UHIRS A0 Aed 9j? dstl teslel Ul 530,
[B] m el n YAEdLOL U UsIRell oilel ([ad el uwsﬁ JTRI)

UH tcldl.
[C] [Audueitisel [(Ud GgH [oig uRadeel (081 B Uq A 25a
URddetefl (108 «tefl 24 vidl1dl.

OR

[A] MRS ARl ([AANelsfl ystri ddlefl Td An2d).

[B] ULl 50 3L [AdWUs] GelM (6ig A0l Uelld Aoss (Aay
(1-t)" 9.

[C]  oyotciH alefl 1A x ofl y Uell [AAdU0iE Juils UH]s ANd).

Q.4 [A]  ellAsiimiell 518 UL W seil oscliod WL

1) o{lAsfl Hiled] el A ([AddHEis Wl x W y dRel] AAoibis
2114 .
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X 5 15 25
y
10 - 1 2
20 2 4 1
30 3 2 1
40 4 - -

2) UU(Gd ddd MU Ulloid 52U 5

(b) B (m,n) = B(n, m)

[B] eilAetiniell 16 Ul ¥ seil ol 1yl

1) o{1A Hd Hiledl uell uldd w12l A HAHl quede ua

W[ (Hd gayele 214,
oy HlUH
Q4 Q> Q3 Q4
2019 | 130 116 112 122
2020 | 136 126 126 160
2021 | 140 118 112 104
2022 | 120 110 102 116

2) oflAefl Hilecdl uell Yoirt adlefl A YW aql yH15Wlof
Beq[A)o%el 52 el Weusidled duee ). 2024 «il dNeil AUIle]

W lol 530,
ay 2017 [2018 [2019 [2020 [2021 |2022
AU (R ASHIMD) |22 |26 |24 32 |30 |34
*****E N D*****
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