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Q.1 Answer the following questions. 20

1. The annual trend equation with origin 2022 isy = 224 + 80x + 4x?
then obtain the quarterly trend equation.

2. Find the original time series from the following information.

Year 2017 | 2018 | 2019 | 2020 | 2021 | 2022

Trend 39.25 | 41.00 | 42.875 | 45.125 | 45.5 | 45.625

Short-term -4.25 0 -0.875 | 1.875 2.5 0.375
fluctuations
3. State the limitation of the moving average method.

4. If x and y are independent gamma variables with parameter p and q
respectively, then show that x + y is the gamma variable with the

parameter p + q.

If b, = 0.75, b,,=0.85,and o, =5 thenfind o,.

If r;, 3 = 0.7586, r;3=-0.4, ,3=-0.56 then find r;,

Write the properties of t- distribution.

If the total cost function is C = 50+ 3x ++/x then find marginal cost

when demand is 100 unit.

9. If the demand functionis P = 30 — gthen How many units should be

o N o O

produced to maximize revenue?
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10. State the characteristics of demand function.

Q.2

(a) What is the meaning of Time series? Explain the components of the
Time series.

(b) The monthly sales (Rs in lakhs) of a company are given in the table
below. Fit the second degree parabolic trend equation and also obtain
short term variation Find the projected sales for the year 2023 using the
obtained equation.

Year

Sales (in lakhs)

2017
80

2018
85

2019
90

2020
76

2021
82

2022
88

(c) If x is a gamma variable with parameter n, prove that,
1. E(x) =V(x) =n
2. M, (H)=1-t)™

OR
(a) Explain the method of least squares for solving linear trend equations and
second degree parabolic equations.

(b) Find seasonal fluctuations and irregular fluctuations by the seasonal
moving average method for the following data.

year

First
quarter

Second
quarter

Third
quarter

Fourth
quarter

2020

118

112

111

113

2021

115

108

116

111

2022

116

113

113

117

2023

120

118

119

125

(c) If the variable x is a beta variable of the first kind with parameter p and g
then prove that,
rq

1L V() = (p+@)?(p+q+1)
l __ptq-1
2. E (x) -

p—1

Q.3 (@) If demand function is x = f(p) and its elasticity of demand is e then
show that for the functions P . f (P) and % the elasticity of demand is

e—1lande + 1 respectively.

(b) A cinema has 1600 seats. While the ticket price is Rs. 2, 00, 600 seats
remain vacant and when the ticket price is Rs. 2.50 then 880 seats are
filled. If the ticket price is p and the audience attendance is x, then the
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Q.4

law of demand is x = % + (3, where a and f are constants. Determine the

Constant, and write the exact form of the demand function. If the whole
theater is to be full, then the ticket price should be kept for the show? At
what price of this ticket will the revenue be maximized?

(c) Define F - distribution. Find its mean and variance.
OR

(a) Explain the elasticity of demand. Obtain the relationship between
average revenue, marginal revenue and elasticity of demand.

(b) The demand function and total cost function for a monopolist are as
follows:
p = 40 — x (Demand function)

1
C = 10 +5x + 2% 2(Cost function).

How much will a monopolist produce to maximize profit? Find the price
for maximum and the maximum profit.

(c) Define x 2- distribution with n degree of freedom. Obtain its mean and
variance.

(a) Obtain regression equationof yonxisy — y = r ? (x — %) by least

square method and prove that as usual notation that, r = +./by, X by,

(b) Two uncorelated variables x and y have means 5 and 10 respectively
and their variances are 4 and 9 respectively. Ifu=3x+4yandv =3x -y
then find the correlation between u and v.

(c) If x and y are independent gamma variables with parameter p and q then
show that,
1. x + y is a gamma variable with frequency p + gq.

2. ﬁ is a beta variable of the first type with prevalence p and g.

OR

(a) Define correlation coefficient and show that the value of correlation
coefficient is independent of origin and change of scale.
(b) If x and y are independent variables Show that
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Tery, 1=y =T yay =15 Xty
(c) As usual notation, Prove that, !
_lpla
ﬁ (p: Q) - |P—+q
Q.5 (a) Define the partial correlation coefficient ri23and prove that as usual 6
notation,
r _ T3~ T12732
13.2 —
}1—1‘122 fl—r_%z
(b) If)_(l = 8, )_(2 = 10, )_(3 = 5, (o} = 18, )} = 36, O3 = 0.6, o = 0.6, r3 = 7
0.7, 1,5 = 0.8, then obtain regression equation of X; on X, and X; and
estimate the value of X; when X,=9 and X;= 8.
(c) If XZis a chi-square variate with n degrees of freedom and if n— oo then 7
show that the distribution of X2 follows normal distribution.
OR
(a) Give the definition of multiple correlation coefficient and prove that as 7
usual notation.
1— R%(23) =(1-ri)(1 - 1i35)
6
(b) If r;, = 0.28,15 = 0.51,1,5 = 0.49, 0, = 2.7,0, = 2.4, 05 = 2.7, then
find 0531 and Ry (23).
(c) Obtain the Student - t distribution and find its variance.
*kkkhkhkkkikhkik
Gujarati Version [Max. Marks 100]
Q.1 oflAsil usileil clled A1l 20

1. GgH (0ig 2022 12e] AINs ARl AH]SWA y = 224 +80x + 4x28) dl
FuLRLS dd l Yulsedadl.
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2. ol Aef] Hiledl uel Yo UMLRS A0 2014,

qt{ 2017 2018 2019 2020 2021 2022

dqu| 39.25 41.00 42.875 45,125 45.5 45.625
weys|qld | -4.25 0 -0.875 1.875 2.5 0.375
qyee

3. UlAd A1l Adsfl Haulel o).

4. %) x Wl y Mo $N UUG p wal g 95 (1081 AL YE] €l dl, Wdldl
S5x + yWUAG p + gdSIAMLYE D

%\ by, = 0.75,If by,=0.85 W g, =5 &ld dl g, .24

%\ 7,55 = 0.7586, 715= -0.4, 1,5= -0.56 &1A dl 7,, A4,

t— (AdQlel] yQuuul qud).

] §6 W [AdY C = 50+ 3x +/x €A il 100 A sHe{l HI2L 1A AR
AlHid v 204

9. %l Hidlef (@A P =30 - “elA dl HerH Alds Haddl ML sl

A sHlo] Galleel 529 w162
10. 4021 ([A8yeil qel il slldl,

Q.2 (a) AHLRS AQ0 124 2? AHIRLS AR{lell tes) AHdl.

© N o O

(b) A5 SUsilell HIRS UL (= dlwU) ol HLlEd] «{1Aet1 slRsUi
WG B, [Geld URAEY HH| 5o} W 1]l 5 AHs MU SL(Eef
dgele YRl Qo). Add 41510 GUlaL 5319 2023 «il o]

Wi [o1d ULl Al
ay 2017 | 2018 [ 2019 | 2020 | 2021 | 2022

AL (dlwui) | 80 | 8 | 90 | 76 82 88

(c) %\ x ¥ n UAE dL01] LML UG UL ULl 5 5,
1. Ex) =V(Xx) =n
2. M, ()=(1—0)™

WYql

(a) YW ddQl YH]158L W [Gelld URAEY HH{] 51011 3o [A)oet U ol
RfelciH cf2lofl Uerl(d AHexd).
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(b) ot1Asl Hilsdl Hie HIMH] Rdd A1 1] Tld HlMH] duee 14

W[4y Md age ).
ay | ved AU | oflwl G | Al G | dle) EHA

2020 118 112 111 113
2021 115 108 116 111
2022 116 113 113 117
2023 120 118 119 125
(c) %\ UL x A p sl g UUG dloll Y Usiell oflel e eld dl Atled

53,

1. V(x) = Pa

(r+q)?(p+q+1)

2 £()=n

Q3 (@) %) it (@B x = £ (p) A Heuilatcile U L p.f(P) WA L2
(clelR) HIR e AUedle- 134 e + 1 4L W e2lidl.

(b) A5 (AU 1600 A65] . LR [2[52eil [SHd . 2.00 €14 &
AR 600 Wosl WI] € & W 2R [2[52eil [5Hd 0. 2.50 AWM
ULd B RUIR 880 W65 MU D, % (25240l (5Hd P o Yeisleil
&1 x €1 ol H12Asi] (UM x = % + 88, %l a v g AUG(S] D,

wUG[S) o155 521 WA HILell [ABUs] ALSSU Y GU). %) 4 1Y)
[R1A22 YLl g €1 d (2[5241) €2 20l Avid) 2SR 2 411 [2(52-]
56 [5Ud wlds HedH «Ql?

() F ([Adlefl ctuai] (U], def Hexs 1 (e Had).
weldl

(a) H1Lell Y& AN Bdl AHld). U212 241d S, {1Mid 2lds Wal
Yol Y1 U dL del) Aoy Rad).

(b) WS SREI HIR HI9L [ARY 2 56 W (A8 oA Yosol B -
p = 40 — x (M1l [Q8)

1 c
C = 10 + 5x + —x 2(W [dd)
4 .
U [HsdH «isl Daddl 8ol 526 Galles 5291 2 W[esdH <15l
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Hlofl (5Ud el H[usdH «15] 214,

(c) n ¥dda HIALAL0] X2 — [AdRQlefl cluRd] 3 [U]. deil Heas v4al
[Au 1 Aol

Q4 (a) YsictH d Ued[dell y ol x Us} [Auduoid HlsWy — 5 =
r 2 (x — ) Hoidl. el YA (ed A3d Alld 5215,

Ox

r = 1./byy X by,

(b) A HYGi(thd UG x M y oll HeUS WolsH 5 3o 10 O dell dHsil
(AU W sN 4 WA 9D. Wl u = 3x + 4y ol v = 3x — yEWd
dl u Wal v dR] HeAouidis Al

(€) %\ x Wal y UUG p o g d5 (1081 A1HL U] €1 o] Wdldl 5,
1 x+y¥Wp + qgUyq a3l yd 9.
2, ﬁ W p Wl g UAG gloll YuH Usiefl oflel ug 9.

eld]
(a) dsvuitise] culual AU WA e2lld)l 3 dsuoidisell (BUd GealH
[0ig, WA 3¢ URddet &l (1208 8.

(b) %) x 24l y A UL R Al AL 3 1y, oy =12 2ty =15 sy

(c) UU[(Cd Add MU IR ULlod 5 5,
B (p,q) =

lp+q
Q5 (a) Ai(AS URIGLHIS 1y, 5 oil ALUAL MU M YA (G BBl MefAI1R
Allod s 3,

T13—T12 132

T- =
132 1-12, [1-12
1/ 121f 32

(b))% X, =8,X,=10,X;=5,0,=1.8 0,=3.6,05 = 0.6,7y, =
0.6,735 = 0.7,755 = 0.8, 1A dl X, o} X, ol X5 aUq] [udyoiy
uls {151 AAd). dedl ) X,= 9 W X,=8 1Y
dl X, ofl (SHde] w1211 531,
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(c) %\ X2 ¥ n 2R HIALAL0] §14-35d2 UG Sl WA Al n > o &ld
Al X2 of ([AdQ UHIRY [AdRB e Mo dR & AY vidld),

ueld|
(a) MgUG1U Actoit sl culval Wl UAlEd Add w12 ULloid 52U
5,

1 = R%(23) = (1 - R%Z)(l - R%3-2)

(b) %\, = 0.28,753 = 0.51, 7,3 = 0.49, 0, = 2.7,0, = 2.4, 05 = 2.7,
Sl dl gy 51 Vel 1y 53, LKL

(c) RS2 —t [dde Aad] dqf ([que Aad),

*****E N D*****
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