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EXAMINATION FEBRUARY-MARCH 2024
BACHELOR OF COMMERCE (EXTERNAL)

(SECOND YEAR)
STATISTICS - 11 (PRINCIPAL)

[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: BACHELOR OF COMMERCE
(EXTERNAL) (SECOND YEAR)

b. Name of the Subject: STATISTICS — 11 (PRINCIPAL)
c. Subject Code No: 2108002202050032

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

5. Statistical table and graph papers would be supplied on request. Student’s Signature

Q1  olAsil usileil ¥dlod BN 20
Answer the following questions.

1. o{1Asf] HiledlHi AHLIRLS ARl HI2 Bedl Uiy dNeil dgalsfl (udl
WaisH 103,97,75,64,92 Ul MEAUSIEloA dyel2] WaisH -3, -2, 0, 1,3
dl Yo Al 21l
For the Time series in the following data, the trend values for the last five

years are 103,97,75,64,92 respectively and the short-term fluctuations are
respectively — 3, — 2,0,1,3 then find the original series.

2. Gl (Gig 2019 U18s] AINs dqQl UMH15Wy = 74.5 + 8.4x V. dl

2022 o1l Ao Ge2lH [Gig U1Rle] gl ¥H5L And).
The annual trend equation with origin 2019 isy = 74.5 + 8.4x then
find the trend equation with the origin of the year 2022.

3. UHLRAS 2Q(lell A GulaL %Ll
State two uses of time series.
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4. %\ r = 0850, = 3,0, = 2SI dl b, ¥ b, fl [SHcl lell,
If r = 0.85, 0, = 3,0, = 2then find b, and b,,,.

5. %l & (U YollcHS U] x Wl y oAl AW x + y R UAEG m +n
A3 LML UG S1U Wl A USL NS U x 2 UAE L] ALH A S1Y )

y W UAG 7 43S AHL UG & AY Gldld),

If the sum of the two independeny positive variables x and y, x + y is the
gamma variable with parameter m + n and one of those variable x is
gamma variate with parameter m then, show that y is a gamma variable
with parameter n.

6. % X2 el X2 WolsH n, Wl n, ¥ddAAdlel HiAAldlol A (@08 X2
Ul A dl X2 + X2 W n, + n, WdAdlsll Hisldlo X2 U9 8 AWy
Wdlal.

If X7 and X2 are two independent X2 variables with degrees of freedom
n, and n, respectively, then Show that X? + X2 is a X? variable with
n,; + n, degrees of freedom.

7. 06-1 T'12 = T'13 = T23 = 0.4‘ é-].u. Cn. R]2_(23)°{]. [:él'l.d Qn.u.-].
Ifr,, = 153 = 1,3 = 0.4 then find the value of Rfm).

8. %l WS dqeil Hidls [ABA P = 200 - 10x SlA d] dxqell 56 HIdL 54
B Heofl (AP HedH lsildQl?

A demand function of a commodity P = 200 — 10x then at which
demand of a commaodity total revenue function will be maximum?

9. %1 §6 W (A8 € = 50 + 3x + 2vx Sl cll 100 A sHoAl 1L S
AR AHid W 2lldl.

If the total cost function is C = 50 + 3x + 2+/x then find marginal cost
when demand is 100 unit.

10. Gallest (A8 324 9j?
What is production function?

Q.2 a) AHLRAS AQlef [adngl 124 9) 87 UIHLRLS ARl ARLLSIR Wa
A1 Lo 1156 A so{lonel] 3ol Tld Wga1 us 82

What is time series analysis? How do the multiplicative and additive
models of time series differ from each other?
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b) (1A W Hilscll uef] Aled URUA=AL a HUH] drere wa 8
WA Md quere 20d).

oy HI1H

Q4 Q; Q3 Q4
2019 | 130 | 116 | 112 | 122
2020 | 136 | 126 | 126 | 160
2021 | 140 | 118 | 112 | 104
2022 | 120 | 110 | 102 | 116

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

Year Season

Qs Q2 Qs Q4
2019 | 130 116 112 122
2020 | 136 126 126 160
2021 | 140 118 112 104
2022 | 120 110 102 116

¢) ML (A uefl caual ] dsj Uelld A% [@BY Andl WA A uell 6

Hel S el (AR Hod).
Define the Gamma distribution. Find its moment generator function and
its mean and variance.

WYdq|
OR

a) AMLRLS AQlefl H1uH] duee 2Nudlsil Id Al 6
Explain the method of finding the seasonal fluctuation of a time series.

b) il Wiseil 35231l Gelleotoll WisSL (SR 2olHi) MU Hi AUl 8
8-

ay 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005
Gallgst: | 77 88 94 85 91 98 90

Below are given the figures of production (in thousand tons), of a sugar
Factory:
Year : 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005
Production : 77 88 94 85 91 98 90
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1) ootetH dolefl Ueg(d gl YRuils] edloet 53 wa datil (5Hd
e2lldl,

Fit a straight line by the method of 'least squares' and show the trend
values.

2) Gaulesiti HIRLS dulR] 24 82
What is the monthly increase in production?

3) UWALUIL ¥ IYQILSIR Gial H1SEel) GUALIL 53] dEBla g2 5.
Eliminate the trend by using both additive and multiplicative models.

c) UU(Gd Udd Aol Allcid 520 5,
1) m=(n-1)
2) p(m,n) = B(n,m)
Prove that as usual notation
1) m=n-1)
2) p(m,n) = p(n,m

Q.3 a) UL ALds, AlHid 21ds el YLl YRIA &L YHdl. udldd
Udd WsAR Allcd 521 5,

AR

"~ AR-MR
Explain average revenue, marginal revenue and elasticity of demand. As
usual notation

Prove that,

AR
N = Jr-mr

b) W5 SAREI HI2 HI2L (4D wal 56 WA (A o{1A Yoyol B
x = 60 — 3p (HI2L (a8
¢ =< +30 (i (@R)
U[H5dH o15l Haddl §aRelR 524 Gallest 59 ? U [HS5dH 15l
Hleefl (5Ud wa w8 5dU «ig) Al
The demand function and total cost function for a monopolist are as
follows:
x = 60 — 3p (Demand Function)
C = g + 30 (Cost Function)

How much will a monopolist produces to maximize profit? Find the price
for maximum and the maximum profit.
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c) F[(ddR8usr eldl uelld Aod] Wl deil Ued] Hes w4a ([quRel 6
Hod).

Find the rt" Moment of the F — distribution and derive the mean and
Variance from it.

WYdq|
OR

a) WL Uidlef (ddU x = £(P) ol YRAUIW&dLn €1 dl P. f(P) @ 7
(AR HI2 HIdlefl Hed Y&y — 1 wal n + 1 4 AH g2ld).
If demand function is x = f(P) and its elasticity of demand is n then
show that for the functions P - f (P) and % the elasticity of demand is
n—1 andn + 1 respectively.

b) 1) Yaélell [ddY x = 5+ 3,/p HIE x = 14 1210 YA6le{l 3
YU U dL 211,
The supply function is x = 5 + 3,/p Find elasticuty of supply at x = 14

2) W dg UL HIL Ao Yaslel (A8 o1 yHIQl 8. 4
D :x=130—4p
S :p=10+Z+ x
5 100
WoSR UHGEL Ml Wal YU (G el Had].
The demand and supply function for a commaodity is as follows
D :x=130—4p
S :p=10+Z+ x
5 100
Find the market equilibrium price and equilibrium quantity.

c) X2, t ¥ F [ddl 9ol Wid Aoid AHemd). 6
Explain the relationship between X2, t and F distributions.

Q.4 a) [(dddyoitise] culul ). [AudUidis] (5Hd GelH (g, 6
URAdete]l (1208 8 Ud wa B4 URddst &) (1081 «iefl A4
wdldl.
Define Regression coefficient. Show that the value of the  regression
coefficient is an independent of change of origin but not independent of
change of scale.
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b) eilAsil Hiledl uef] via (udyoitis JuL)] Al deul FUR x =
600 €14 AUR y ol (SHclo] A121Qlel 5] Wl AR y = 30 1Y AUIR X

o W 121Qle SR,
X y
dRULL 508.4 26.7
UHL(RLd ([cudet 36.8 46
ASHuiELS 0.52

From the following data find both the regression line and Estimate the
value of y when x = 600 and value of x when y

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

c) UU(Gd Udd AR Allcid 520 3,
W (5.3) ==
()LD =1

Prove that, as usual notation,
1 1
@5 (G3)=r
(2 p11) =1

WYdq|
OR

a) ystciH dsfl 1A y ofl x URel] (ot Judle] 1521 Aod),

2l[dl 3 A (Auduoitisedl AR Heas Ysroidise] (Hd AU 8.
Find the equation of the regression line of y on x by the least squares
method. Show that the goemetric mean of two regression coefficient
gives the value of the coefficient of correlation.

b) ollAsil Hiledl uell A [AudUoitis W UsHYs QAL

y X 118119 |20 |21 |22
20-25 | 3 | 2 - - -
1520 - | 5 | 4 | - -
10-15 | - - | 7 10| -
5-10 | - - - 3] 2
0-5 - - -1 3] 1
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Find the two regression coefficient and the correlation coefficient from
the following data.

y X 118119 |20 |21 |22
20-25 | 3 | 2 - - -
15-20| - | 5 | 4 | - -
10-15| - - |7 110 -
5-10 | - - - | 3|2
0-5 - - -1 3|1

c) %) x;~N(u;,02) i = 1,2,3,...n 1A dl Al[o4d 5 5

1 /x — 1o \2
:2.057) @)
=0

If x;~N(u;, 07) where i = 1,2,3,...n then prove that
1 zn: (xi — W )2 (n)
24\"g, Y2

1=

Q5  a) Ailos UMY v Wil2LS [AAdUitsfl cAlul U] 2 YA [Ed
Udcl HouR ALlcd 520 5,

T12—713723

1) rp3 = ——=
/1—7‘123 /1—r223

_ 01 T127T3723
2) b12.3 o, 1-12,
Give the definition of partial correlation and regression and as the usual
notation prove that

T12—713723

1) rp3 = ——=
’1—1‘123 ,1—1’223

__ 01 T12—T13723
2) bz =—. 112
23

b) ¥\ X, =6X,=7X=8,,0,=1,0,=2,03 =37, = 0.6,7y3 =
0.7,755 = 0.8 €14 X, il X, ¥l X, Ueil [AudueitRul L. W )
X, =4 ¥ X, =58 dl X, ol (5Hd o wWejHlel 2.
IfX, =6,X,=7,X,=8,,0, =1,0, =2,03 =31, = 0.6,173 =
0.7, 1,5 = 0.8, than obtain regrassion equation of X5 on X; and X, and if
X, = 4 and X, = 5 then estimate the value of X;.
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c) W(AIRITR [dd LAl Heas wal (AU QA1)
Find Mean and Variance of Hypergeomentric distribution.

¥eql
OR

a) WEUCIA AEIGILS Ry (53 oil cAUlLAL 14U L[4 81 3,

2 .2
1) R2 — Ti2+7{3—2T13T13723
1(23) 1—r223

5 o2,
2) R1 (23) 1 - 0_1

Define the multiple correlation coefficient R1,3. Prove that

2 ,..2
Ti2+7{3—=2112113723

2 —

1) Ry (23) 1-14,
2 — %23

2) Rifyyy=1- o2

b) 081 Ty = 0.65,7‘13 = 036, o3 = 056, 01 = 2, 0, = 1, 03 = 3 ksj.z‘l. (-n.
Tis2 W RE ) QL.

If T = 065, T13 - 036, T'23 e 056, g1 = 2, g, = 1, 0-3 - 3 then Flnd
Ty3, and Rf(zg).

c) RS2 —t [AdW UL UAlEd A3 1A IR Ul[Md 520 5,
!_ =

RRVELA| [&d’lu Esocilu yelld dad),

For the Student - t distribution, Prove that as usual notation,
[l 1 [v r

Obtain thlrd central moment from it.

e =v"

pe = v"

*kkkk
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