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B.Com., (Sem.-VI)
CC-310 : Fundamental of Statistics - IV

Time : 3 Hours] [Max. Marks : 70

YA

(1) Ael izl Guyal 31 astal.

Instructions : Use of simple calculator is allowed.

1. (a)

(b)

LG-102

2) vy [Qddlel sl 2uael.
Graph papers will be given on request.
(3)  wHell euyl vis usA-L ol sald .
Figures to the right hand side indicate marks of the questions.

[Foladl Rigld ved 9 2 [Meld dedl usiz dad ¢ 2 d usiRl weudl. elfda-l
Rl aglal. 4

What is decision theory ? How many kinds of decision making ? State different
kinds. Describe Hurwitz’s principle.

AYW/OR
[Felurl Rl gesl aeudl A d srs-l vl 24l
Give elements of decision theory and define it.
AULRA eusly Yed gLl Gualal 3 Al and ARls Hie v e 55l

530 Ayel Hlsdld, 2AulEd yet el alkl 6
. e
CEL TR CTERT]
Al A2 A3
E, 30% | 150 | —-50 | —100

E, 50% 400 450 500

E; 20% 500 800 900

Find the best act by using Expected Monetary Value principle for the following pay
off matrix. Also find expected value of perfect information (EVPI).

. Act
Event | Probability A1 A2 A3
E, 30% 150 -50 - 100
E, 50% 400 450 500
E3 20% 500 800 900
2AY4l/OR
1 P.T.O.
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AL 9ndR AlBs M AMABAAdLAL AecelHl el il ¥el-%el uald2il gLzl

s4l g A% 9 d weudl. (o—1=-0.4dl)

a8 —
"2l Ay A, A;
J
E, 8 4 14
E, 0 12 6
E, ~ 10 18 0
E, 6 ) 8

For the following pay-off matrix find the best act by using different methods of

decision under uncertainty
(Take v — 1 =-0.4)

w2 Hed EMV 285 A, ¢ HIE & dl EPPI %+ EVPI

Act —>
Event Ay Ay A;
\2
E, 8 -4 14
E, 0 12 6
E,; -10 18 0
AAAL qadz sllbs
Al
. o
el | A™LArl
Ay A, A;
E, 0.5 -35 120 -100
E, 0.1 250 -350 200
E,; 0.4 550 650 700
For the following pay off matrix max. EMV is 285 for A, act, then find EPPI and
EVPL
E p " Act
vent robability A, A, A,
E, 0.5 -35 120 -100
E, 0.1 250 -350 200
E, 0.4 550 650 700
ALYWOR

2

4



SIS s AHAAL [Msly 20l vudal s e HI2 Hedd [Bud 200 i aydu
Bud 300 ©. Sllda Rigld g d gedl Bud 1320 © dl 2uuael i
[FRiuenel a0 dpRiisl [Bud adal.

For any problem a act have maximum value 200 and minimum value 300.
According to Hurwitz’s principle a act have value 1320. Find value of optimistic

and pessimistic coefficient.

2. (a) Als el wesl wsudl »i4 aglal. 4
State the components of time-series and describe it.
AYWOR
RS gelld adst Assl sl dl weudl A d Usl aldd Al Ad aelal.

State the methods of determining trend for time series and describe method of

moving averages.
\

()  DAAl s 20l e R addl aldad w3 4 Aeusdld ausel Wl A d

LAY YA R ealdl : 6
ay ; 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
asl (e | 500 | 356 | 430 | 445 | 389 | 381 | 326 | 417 | 411 | 339
T )

Find short term fluctuations for the following time series by using four yearly
moving average. Show short-term fluctuations graphically.

Year : 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010
Profit 500 | 356 | 430 | 445 | 389 | 381 | 326 | 417 | 411 | 339
(inlacs %) :
Ual/OR
A2 s el e aldd w1l Addl Hiadl quael
BN B | G e
adl
2005 35 30 20
2006 50 44 35
2007 60 55 48
Find seasonal variations by moving average method from the following time series :
Season Winter | Summer | Monsoon
Year
2005 35 30 20
2006 50 44 35
2007 60 55 48

LG-102 3 P.T.O.



(©) 2l s sl Hie qiAl yAS Ais avll

Hauy N <
a Brunl | Grunl | Al
2005 90 25 68
2006 85 30 65
2007 78 40 60
2008 93 29 70
2009 80 35 64
Find seasonal indices for the following time series :
Year Season Winter | Summer | Monsoon
2005 90 25 68
2006 85 30 65
2007 78 40 60
2008 93 29 70
2009 80 35 64

AYW/OR

AMRS 2Rl w2 vteusidld quael DA sivesHl 2l 9 dl d udl Hiul
aueel il :

i UM (iU quazl)
I 11 111
2003 - 4 -6
2004 1 1 1
2005 1 -5 3
2006 3 —4
2007 0 -1 -

The short term variations are given in the following table for time series. Find
seasonal variations.

Season (short term variation)

Year

| I 111
2003 - 4 -6
2004 1 1 1
2005 1 -5 3
2006 3 -4 1
2007 0 -1 _

LG-102 4



3. (a)

(b)

LG-102

MIR vied 9 ? ®lURAL UsIRL wRUAl 2 aeldl. 4
What is weight ? State the types of weights and describe it.

AUA/OR
AL uFlagll sul suL Q9 ? (Bl yasuis susel ©, W we ?

State the types of tests of Index Number. Why Fisher’s Index Number is called an
ideal Index Number ?

A el uell sela-viad w14 [Ba-l yus s wll 6
. 2005 2010
AR 254 N N
aua (7)) 2l [eua (3) | wl
pt JEIN 4 3000 AR 8 4 [5.2u.
y |20 120 |[10(5a. | 280 |15 (5.
z 5 39 120 |3 s 140 | 48 2l
Find Marshall-Edgeworth’s and Fisher index number from the following data :
2005 2010
Item Unit . .
Price (Z) | Quantity | Price (Z) | Quantity
X 1 kg 4 3000 gm 8 4 kg
y 20 kg 120 10 kg 280 15 kg
zZ 5 dozen 120 3 dozen 140 48 pieces
AYAW/OR

Yordl s sMelR MRS T 500 vl 9. Ays ulSHldl 925 oladdl YAsAS
260 ¢9. (Al [Aordid 2R VRS A UL Y9l W3l sl

AYS | VRS | SIS | HREUS | ANABL i Ay
w3 ? 150 | ? 50
YAsALS | 260 | 250 | 300 200

The monthly expense of a worker in Mumbai is ¥ 500. For a particular month his
retail cost of index number is 260. From the following data find how much he
spends on house rent and food.

Group Food | Clothes | House Rent | Fuel & others
Expenditure ? 150 ? 50
Index Number | 260 250 300 200
5

P.T.O.



(c) Al suledl Bal 2xis e o ulaeild wxs 53 ¢ 2 4
Zpyqo = 100, Zpydy = 50, Zp,q; = 90, Xp,q; =45
Following data are satisfied for both the tests of Fisher Index number ?
Yp1dg = 100, Xpydy = 50. ¥pya; =90, Tpga, =45
AYAW/OR

% 1;=0.905Ip ;[ = 1.221; ;T =150 &la ofl I ot Iy 2Ll

If Ip= 0.9051p ; Ip =1.221 ; Ip = 150, then find I and Ipp.

4. (2 [Red 2aais wilBid elu-fl v 204 Gualofldal asual. 4
Define standard error of a sample constant and give its utility.
AYWOR
Aoyl %Rl :
Define :
(1) el ulkseu-l
Simple hypothesis
(2) AYsd ulRseusu
Composite hypothesis
(3) [MRusella uRseuu
Null hypothesis
(4)  dsleus uRseu-u
Alternative hypothesis

. N hY . hY A\ hY A N bY 1
(b) Ui (st 2l wE Gl »Ud 8. p 2L o wol d-Hl deua-l ©. Hy : p =3

3 N hY “\ .
(43¢ H, : p =7 4 udlaa s2au % 3 Al ag auid o 4o dl Hy dlsral

N\

Al Al USIR-T 2 USIR-IT ¢He-dl Acianl bl udlael el yo bl 6
Five coins are thrown simultaneously. p is a probability of getting head. To test

3 . ) .
Hy:p =5 Vs H, :p =1 if we get head more than three times then H;, is not

accepted. Find probability of type-I and type-II error and also find power of the test.
AHA/OR
LG-102 6



e M.m~

eleos A4 X, Aciaqn @8y pe) = WA [Adeid 2qgur o,

Hy:m=1[3¢ H : m=2q udlaw s 8. o 2iflgd dea d?ly X = 2

N

sl 2ud dl wan usiRl o, oflan usil o i ulaeld el alkl.
[e! =0.3679, ¢2=0.1353 dl.]

—m, X
The probability density function p(x) = o is for Poisson distribution for

random variable X. To test Hy : m = 1 vs H, : m = 2. If critical region X > 2 is

acceptable then find type-I error, type-II error and power of the test.
[e! =0.3679, e % = 0.1353]

(c) s [ssl 4 Quid Gl 2ud 9. %l Gu-l drs 215 5 dall 2Hl 91y Ul dl
Hy -l 2elsiz s2eusl 2ud . wslz-1 ejadl dieuaq el 4
A coins tossed 4 times. H is not acceptable when one or less than one head on
upper side of coin. Find probability of type-I error.

AYAWOR
Hy:m=1[3¢ H:m=2 ulaw s o. % eflgd dea X =2 dly dani
219 dl USIR-IT &4l AL 24l
[e! =0.3679, e 2 = 0.1353]
Test Hy: m =1 vs H; : m = 2. If acceptable region is X > 2 then find probability of
type-II error.
[e! =0.3679, e 2 = 0.1353]

5. 1AL usHlAL sae, 2l 14
Answer the following questions :

(1) 519 s el A8 "2l M2 EPPI = 520 © dHy sty ulAd -ueusly
Y, Hoddl vie dodR [Budl 21459 220, 300 2 — 430 €ld 2 g2l
Al 454 0.2, 0.5 2 0.2 814 dl EVPI U4l

Any act have three events and for that EPPI = 520. To find maximum EMV we
have pay off value respectively 220, 300 and —430 and probability of events
respectively 0.2, 0.5 and 0.2 then find value of EVPL

(2) AR HAH U Q;, Q,, Q; Q, Hterll Hiul AW tysH 50.75, 50.25, 60.50
e 68.50 9. dl AR HAUH ULl il YA sl Al

The seasonal average of four seasons Q,, Q,, Q;, Q, are respectively 50.75, 50.25,

60.50 and 68.50. Calculate seasonal index for each of the season.

LG-102 7 P.T.O.



(3)

4)

(5)

(6)

(7)

LG-102

N\

A 2P 2Pydp=3:2 i 2Pq; i 2Pyd;=5:2 sludl Ing i I e
If 2p,qy: 2pydp=3:2and 2p,q, : 2p,q, =5 : 2, find 1,5 and I..

11 Al el ALy 9l dgiiAl elaul 2459 500%, 600%, 700%,
900%, 1000% AHIRL A4 £9. B o AL AU Hwad, UHIBL 2 ¢ 2 @ 2

N\

212 6. dl Ay Al yAs s sl

The price for the current year compared to the base year have increased by 500%,
600%, 700%, 900% and 1000%. Their relative importance are in the proportion of

2:2:2:2:2.Find index number for the current year.
uleeld Hed vied g ?
What is meant by power of the test ?

% uad, Usil ofadl el 0.9453 dal udlaeld el 0.9966 sld dl ol
usi-ll ¢l Actadl il

If the probability of type-I error is 0.9453 and power of the test is 0.9966 then find
probability of type-II error.

Qg A8l i Bad adrl 2ed g ?

What is increasing trend and decreasing trend ?




