Paper / Subject Code: 19330/ Statistical M ethods in Economics

Time: 2 Hours

N.B.: 1) All questions are compulsory.

2) Each question carries 20 Marks.

3) Use simple calculator is allowed.

Marks: 60

7.5

Q.1 Attempt any two of the following:-
a) i) Table shows a random sample of 100 hikers and the areas of hiking they 3.5
prefer.
Sex The Coastline | Near Lakes and | On Mountain | Total
Streams Peaks
Female |18 16 11 45
Male 16 25 14 55
Total 34 41 25 100
Find the probability that a person is female or prefers hiking on mountain
peaks Let F=being female, Let P=prefer mountain peaks, Let M= being male
1. Find: P(F)
2. Find :P(P)
3. Find: P(F AND P)
4. Find: P(FORP)
5. Find: P(M)
ii) Suppose the given universal set:
Q= {5,10,25,50,75,100,125,175,200,225,275,300}
and subset A = { 175,200,225,275,300}
and subset B = {100,125,175,200,225}
Find Out: 1) P(ANB) 2) (A U B) 3) P(A®) 4) P(B®)
b) i) Explain the product rule of probability with example
ii) Find Cov(x,y), 6> X , 6°y
X 4 5 6 9 11 13 16 |18 19 |20
y 8 9 10 12 13 15 17 |20 21 23
c) Calculate Karl Pearson’s correlation Coefficient of the following
X 12 16 20 24 28 32 36
y 6 9 12 15 18 21 24
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Attempt any two of the following:-
A. Suppose we have potatoes yield from 12 different farms. We know that the
standard potato yield for the given variety is u = 20.

X=[215,245,185,17.2,145,23.2,22.1,20.5,19.4,18.1,24.1, 18.5]

Test if the potato yield from these farms is significantly better than the standard
yield. (t 0.05,11 = 1.796)

Consider the following sample of randomly chosen value of X from a normally
distributed population

Sample = {63, 56, 78, 54, 65, 68, 48, 57, 49, 70, 85, 55, 63, 65, 56, 72, 69, 54,
50}

Could the variance of the population from which the sample has been taken be
equal to 55? Tabulated value y2( 0.05, 18) =28.87 2 ( 0.025, 18) =31.53

Explain Central Limit Theorem.

Attempt any two of the following:-

Derive Line a regression line that best predicts Infant Mortality Rate
(IMR) based on Literacy rate.

Observation 1 2 3 4 5 6 7
Literacy(X) 40 50 38 60 | 65 50 35
Infant Mortality

Rate(Y) 38 60 55 70 | 60 48 30

For a regression model ¥ xiyi = 500, ¥ x 2=900, ¥ y 2 = 950,X bar = 65,
Y bar =70,Ye 2 = 250,n= 10.

i. Construct Linear equation for the regression model

ii. FindR?
How well the does the regression equation fits the data

Consider the Saving FunctionS=-650+1.2Y
(0.05)(0.02)AdjustedR?=0.95
i.  Discuss the relation between S (Saving) and Y (Income).
ii.  How much will be the saving at Y=0?
iii. What is the value of MPS?

iv. Calculate the value of ‘t’ static
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Q.4.
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Attempt any two of the following:-

Find out, whether O.L.S. error terms in the following table are auto-correlated.
Estimate the value of p

Year 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
Error 1 -13 [-05 |-15 |-56 |-0.7 |-4.1 -3.5 -3.7
terms
Year 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
Error -23 |-36 |63 (29 |29 |39 |-36 |-33 (038
terms

i) Explain the nature of Heteroscedasticity. What are its consequences in  linear

Regression Model?

i) Calculate Goldfield — Quant’s test statistic and conclude your result in order to

determine the problem of Heteroscedasticity with the help of following data:

RSS1 =350, d.f.=11,

i) Explain the problem of Multicollinearity and its consequences in Linear

Regression Model.
ii) Suppose ri2 denotes correlation coefficient between X1 and X2. Calculate
Variance Inflating Factor (VIF) with the help of following data:

RSS2 =650,

d.f. =11,

o

0.50

0.70

0.85

0.95

VIF
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(TS TUTR)

A5: 2 A1 : 60

E

AT %) U T SAF
?) Td gHimey qiia yFty fdedier oTrRA.
3) | FHeaRIcIet ATORUATH AT 3T,

Q.1 GTATAYT VAR & T TieaT.
) A 100 SRIHEET ATG oeh THAT JATIOT T T < ST ST &1

SUAT=H STRIT Se

Sex The Coastline | Near Lakes and | On Mountain | Total
Streams Peaks

Female |18 16 11 45
Male 16 25 14 55
Total 34 41 25 100
1. 30em ; P(F)

2. 3mem:P(P)

3. 3 P(F ofon p)

¥. e P(F fohar p)

W, IIET: (M).

ii) fecre ardfres = ausT

Q= {5,10,25,50,75,100,125,175,200,225,275,300}
and subset A = { 175,200,225,275,300}
and subset B = {100,125,175,200,225}

Find Out; 1) P(ANB) 2) (A U B) 3) P(A) 4) P(BY)

) 1 G ScaTe I SETEUTEE WY R
ii. T Cov(x,y), 0° x ( x 9 Ugdtaer), 0% y ( 'y = Hedl=et) Fiel

x |4 5 16 9 11 13 16 18 19 20

y |8 9 (10 |12 |13 15 17 20 21 23
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&) HI A Fge TUT T 7.5
X 12 [16 |20 |24 |28 |32 |36
y 6 9 12 15 18 |21 24

Q.2 TTeAAehT HIVAET &9 T4 Tiea.
H) GHST ATITHS 12 AT AT TIEIT I Head, AT Aifed 3R 7.5
1 faeiea STAETET SeTeaT=! 7ie 3cd u = 20 3R,

X=[R24,%4,2¢.4, 20, 8%4, R3.3, .8, R0.4,8R.%,2¢.2,%%.2, 2L.4]

T AT FETATe Scq SHTIOTG Scq=TTUTT TEOM 37T T o T,
(to.ob, %% = %.3E)

&) "R AR e AhEEd 7Y Agesshdul (Hasaedr X <A qgedren 7.5

Qrefter THAT feremrd =,
TqqT = {&3, W&, V¢, WY, &4, &¢, ¥¢, K, ¥], Wo, L4, WYy &3, &Y, 4§, VR, &R,
Wy, bo}
ST AR T F& AT HUAT ST TR AT [HHE = B 55 FohT 7€ el
17
HRONEGHT X2 (0.05, 18) =28.87 X2 ( 0.025, 18) = 31.53
F)  helT HATET IHT TIE HI 7.5
T.3. GTeA AU ShITdel 29 T |leaT.
. 7.5
> ATSE THNETAT TR 374k HegaX (IMR) =T HlH 3FaTST A0 {7
AT AT {Hosa,
Observation 1 2 3 4 5 6 7
Literacy(X) 40 50 38| 60| 65 | 50 | 35
Infant Mortality
Rate(Y) 38 60 55 | 70 | 60 | 48 | 30
o) wlqre EeeEE Y xiyi =500, Y x 2 =900, Y y2 =950, X 5K = 65, 7.5

Y IR =70, Y e 2 =250, n= 10.

) FEFATI TOUIM Hiee o A ATed
i) R23em

iii) SO Sl fohdua I 31T
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TR S=-650-+1.2Y foremra =41(0.05)(0.02)Adjusted R?=0.95
i) S (sr=rd) ST Y (I =T IeT Tarer=l ==t .
ii) Y=0 o fereft s g1get?
iii) TfeE = Te T SAR?
iv) 't Feer qer=f Mot

WTATAdeh! VAR S T HiaT.

7.5

Qe JaATd foee SRS Y818 i (O.L.S. error terms)&mad gedey f& 7.5
T TR 120 Hd T Teahl.

Year | 2001 | 2002 |2003 |2004 | 2005 | 2006 | 2007 | 2008 | 2009
Error | 1 -1.3 |-05 |-1.5 |-5.6 [-0.7 |-4.1 |-35 |-3.7
terms

Year | 2010 [2011 |2012|2013 |2014 | 2015|2016 | 2017 | 2018
Error |-23 |-36 |-53 (29 |29 |39 |-3.6 |-33 |08
terms

i) farfur= foraroT Hehea T SETeU =T e RAT-IE 3. T RIEETSI0T
ITEaTdtet farfi= oo aftomy shiore o1

ii) ETeier ATfed=aT STEN Meghee Fai-3(Goldfeld — Quandt’s)=T=roft |iftashr

hter. for fafiy=T foraror e a1 ot o faifa &,

RSS1 =350, d.f.=11, RSS2=650, d.f. =11,

i, SETRIC THET TF e ATel (o HHTSRIVT S THITE BI0TY GO €98 .

i, HHSTTr, , BTX, & X, He e Seesre ureh SXiordl. qaiet SATehSai=aT Hgear F=rl

F 0.05,11,11 — 2.82

TgT TER(VIF) =TT .,

I

0.50

0.70

0.85

0.95

VIF
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