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Graph papers will be given on request.

Seat No. :
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Figures to the right hand side indicate marks of the questons.

Rlgtr aeldl,

What is decision theory ? How many kinds of decision making ? State different ©

kinds. Describe Hutwitz’s principle.

AYAWOR
(Holdrl RBglmnl gesl aeudl 4 d el syl

Give elements of decision theory and define it.

530 ayel MRl 2dBd yeu uet gllul 4

(a) [Hsla-l Rugi 2led g ? (ely deen us? da 8 2 d usiRl weudl el

GERT) | AU e
Ag A, A4
E, | 30% |4150° |, -50 | —100
E, | 50% <400 | 450 | 500
E, |/20%.| 500 | 800 | 900

\NoY\Yy

[Max. Marks : 70

4

Act
Event | Probability A, A, A,
: 30% 150 | -50 | =100
: S0% | 400 | 450 | 500
l E, | 20% 500 800 900
24qVOR

(b) 0B Aendly yed Bgtdl Gualal 531 A aqdz AR M2 A e A58
6

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



DAl 9z ARLs W2 wEBadd-AL deelHl (ely 219l g E-gel waldll gy,
sl e A © d aeudl. (o =—Q_-i£ll)___|

Yd —
Q2+ A, A, Ay
7 ?
E, 8 -4 14
E, 0 i2 6
E, ~ 0 18 0
E, 6 -2 8

For the following pay-off matrix find the best act by using different methods of
decision under uncertainty
(Take oo —1=-0.4)

Act — T
Event A, Az AJ
i
E, 8 -4 14
E, 0 12 6
E, ~10 | 18 0
E, 6 - 8
(©) A4 andr AfRs W2 Hedd EMVA285 A, 24¢ w2 © dl EPPI ¥ EVH
aulsl
. 8
g2l AL
A Az A,
E, 0.5 -95 120 =100
E, 0.1 250 -350 200
Eg 0.4 550 650 700 |
For the following pay off matrix max. EMV is 285 for A, act, then find EPPI and
EVPL.
b i Act ]
Event | Probability
A, A, A,y
E, 0.5 -35 120 -100
E, 0.1 250 -350 200
E, 0.4 550 | 650 | 700
AUYWOR
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2. (a)

(b)
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816 As WAL Frely i3] wudal s
BGad 300 8. Iy Fugiq AUAAR d
(MRl 20 sygiis) B sy,

For any problem a act have maximum value 200 and minimum value 300.

Accordn?g Ito_Hurwitz’s principle a act have value 1320. Find value of optimistic
and pessimistic coefficient.

e HE Hed Bid 200 A ayay
el Bid 1320 & dl 2uuadl wa

ABs el wesl apual »14 qelal. 4

State the components of time-series and describe it. |
WYWOR

Als el aael 458 sl Al woual A A 14 aRid 1300 Ao aslel.

State: the methods of determining trend for time series and describe method of
moving averages.

A aeifis Aol 2 2w adAl alid W3 a4 veausidld q8g2] skl A A

vdv Ya 4 ealdl : 6
ay : 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 200742008 | 2009 20101 >
48l (G | 500 | 356 | 430 | 445 | 389 | 381 | 326 | 417 | 411 339}
T i) :

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 42005 | 2006 | 2007 | 2008 | 2009 | 2010
Profit 500 | 356 | 430 | 445 |~389 | 381 | 326 | 417 | 411 | 339
(inlacs ) :
UAWOR
DA 2nlas fel e 2l 23200l Aadl Hal auael ekl
i Braat | Gual | iy
adl
2005 35 30 20
2006 50 44 35
2007 60 55 48
Find seasonal variations by moving average method from the following time seres :
Season Winter | Summer | Monsoon
Year
2005 35 30 20
2006 50 44 35
2007 60 55 48 |
3 P.T.O.



© DA ueifis fel w2 Al JAs wis A8l :

wis el | G-uml M1y
ayl

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 follpwing time Series -

Sesson Winter | Summer Maonsoon
Year
2005 90 25 68
2006 85 30 65
2007 78 40 60
2008 93 29 700 )
2009 80 35 - 64
HUYAV/OR

arifis fell w2 weusidl duadl AdA shesul il 9 dl d udl Al
qugel alul : B

F - Wy (2eu auazl)
I n | m

[ 2003 2 4 6
[ 2004 1 1
[ 2005 1 -5 3
| 22006 3 _4 1
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 11 111
2003 - 4 -6
2004 1 ]
2005 1 -5 3
2006 3 -4
2007 0 -1 -

4
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3. (a)

(b)
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MR Aed g ? euR-L WSRL wgual i aglel.
What is weight ? State the types of weights and describe it.
AUWOR
YAs2lsil wRlael su su B 7 Bur-l yasuis sued @, w W 2

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

\a

DAL sl wrell suale-adopasd 21 Bywr-d s wis e - 6
G | s 2005 2000 |
M (%) | oml  |euq ()| ol
x 1 B 4 3000 ALY 8 4 (..
y 20 (B | 120 |10 Baw | 280 |15 (v
z 5 3»r 120 |3 o 140 | 48 «aL

Find Marshqll-Edgewor}h’s and Fisher index number from the following data :

2005 2010
Item DUnit
Price () | Quantity | Price (%) | Quantity
x 1kg 4 | 3000gmt 8 | 4kg
y 20 kg 120 10 kg 280 15kg
z 5 dozen 120 3 dozen 140 48 pieces
2A4VOR

Hotdel s sMeR_ RS 2500 A 9. wys WAl ges eua-dl yasHis
260 9. 14l [Qaiel 20812 vits 214 greu8L wesndl wal k) ;-

AYS | MRS | SIS | BREUG | OBl A 2y
w2 7 4150 | ? 50
JASLS | 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 7 150 ? 50
Index Number | 260 250 300 200
= P.T.O.



(© DAl Bar-l wis w2 sid wdlaeld audlt 287 4

¥p,a = 100, £pyq, = 50, £p,q = 90, ZPedi =4
Following data are satisfied for both the tests of Fisher Index number ?
¥p,do = 100, £pygq = 50, Tp,q, = 90 TPods =4
AYWOR

% 1p=0.905Ip ; [ = 1.221; 51, =150 gl dl I 2 Ipg allal.
If I = 0.905T ; I = 1.22T, ;= 150, then find I and Ipp-

4. () [Medl vaaisa walid el ewvan 21 Gualdldl ogaual. 4
Define standard error of a sample constant and give its utility.
HYAVOR
ey el
Define :
(1) Awgl wWRseu-t
Simple hypothesis
(2) #ysd YWRsau-i
Composite hypothesis
(3) [Mzusely yksa
Null hypothesis
(4) Asleus wRscu

Altérative hypothesis

(b) i Busst »ls wd GoaHi »ud ©. p 3L o 1a d-l dena-n 8. Hy ¢ p =%

3 . g :
A3gH, : p =31 wdlast s2a 2 3 ol 4y avd i 1A dl Hy dlsram

wyadl el ustie-1 x4 wsi-1 ol denaqr wel. wdlaed amel ua dlul. 6

P

\/

Five coins are thrown simultaneously. p is a probability of getting head. To test

I : 3 .
Hy:p=7Vs Ho:p=% 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.
2§YWOR
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: - . s~M.m*
weles A Ne dewat @A po = 2= inan @Adzeil AR 9.

2+, udlawt ﬂcuvi . o wdlsd usw ddly X = 2
q el el el

Hy:om o= 1 A36 Hy tm =
acllstocud e dl Wt s+l ogd, ol ws-l ofd A

e "= 03679, ¢ 7 = 01353 dl.]
em', : I
The probability density function p) =" I8 for Poisson distribution  for
random variable X, To test Hy :m = L vs H,:m=2. If critical region X > 218
acceptable then find type-1 error, type-Il error and power of the test.
le ' =0.3679, ¢ ¥ =0.1353]
W Bsht 4 vt G »ud Q. o G-l azs s 3 defl »leh o ud dl

(¢)
Hy+tl aellst searti »ud . wsiRen eferdl Aeua atltl.
A coins tossed 4 times. H,, is not acceptable when onefor less than one head on
upper side of coin. Find ptobability of type-I error.
AUAWOR
Hy:mo= | [@3e Hyom=2 4 ulae seald . A s ua X > 2 ddls da
ald dl wsi-11 oqadl et alkl.
[e!=0.3679, ¢ 2 =0.1353]
TestHy:m=1vs H :m=21If aceeptablé region is X = 2 then find probability of
type-11 error,
[e! =0.3679, ¢ =0.1353)
5. olalrl WAl FenoEiul 14

Answer the folloWing questions :

(1) 915 @14 eydll Av ae-unl e EPPI = 520 9 dxy Hedd §UBd Aweusly
yedwoaar e andz (5l sl 220, 300 2l — 430 ¢ld 2 seul-l
donanbai-si 0.2, 0.5 v 0.2 i dl EVPL al4l.

Ayt have three events and for that EPPL = 520. To find maximum EMV we
have pug off value respectively 220, 300 and 430 and probability of events
respectively 0.2, 0.5 and 0.2 then find value of EVFL.

2) e MlEd 2 Qp, Q,, Qy Q el Wil w3212 w4 50.75, 50.25, 60.50
aet 68.50 9. dll Atz UM M1 kel yus sl wldl.

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.
7 P.T.O.



3)

4)

(7

LG-102

_5.2¢lud Ips 244 Ip Q4.

Ll Eplqo : Epoqo= 3:2% 2p4;: Zpoql‘
=5: 2, find IDB

[ sl 500%:
qlgl Hewd WS

aﬂd IF-
[pr,qO:Zpoqo=3:2and'Zplq1=EP0‘11 600%, T00%

] 0,
surz il aRvuselai ag ad gl i 3 1229

900%. 1000% QHiRl Wy ©. PR d qrgil-l a4
2:2 8. dl ad ad-l yus vis Wl
: ¥ year have increased by 500%,

The price for the current year compared t0 the base "
600%, 700%, 900% and 1000%. Their relative importance ar
2:2:2:2:2. Find index number for the current year.

the proportion of

ulatelg Aried »ed g ?

What is meant by power of the test ?

A wen wsie-l ol dotla-t 0.9453 dut WA
usiz-l oyl dea-l wul.

gL, anel 0.9966 Sl dl oflan

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

probabuility of type-II error.
qdq adel @i ued adel ved ¢ ?

What is increasing trend and decreasing trend ?




