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[This question paper contains 12 printed pages.]
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Sr. No. of Question Paper : 5334 L

Unique Paper Code 1 2274000014
Name of the Paper Basic Econometrics
Name of the Course Common Pool of GE

Semester : IV/VII/VII

Duration : 3 Hours Maximum Marks : 90

g ;3 "o Uit : 90

Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt of this question paper.
2. The question paper consists of six questions. Answer any five questions.

3. All questions carry equal marks.

4. Use of simple non-programmable calculator is allowed.

5. Statistical tables are attached for your reference.

6. Answers may be written either in English or Hindi; but the same medium should
be used throughout the paper.
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5334 2

Q1 (a) Consider the following Regression Equations about food expenditure and total
expenditure in India.:

FoodExpt = 94 + 0.45TotalExpi
se=(50) (0.07) n=55

i,  Interpret the regression equation.
ii. Isthe estimated Slope Coefficient significant at 5% level of Significance.

(b) Define what is a Type I error and a Type II error and explain the consequences of
each.

(c) Consider the following data:
R?=0.92
Adjusted R? =0.89

What do these values indicate and why is adjusted R? is lower than R%.
(6x3=18)

Q2. A person wants to estimate the demand function of the mobile phones used in previous
year; he collects a sample from the nearby market as following:

Price (in 000) | 10 12 [15 18 20 22 25 28 30 32

Demand
(units) 80 75 | 65 60 55 50 45 40 35 30

a) Using a simple regression model, estimate the slope coefficient and intercept using
ordinary least square method.

b) Write the demand function and interpret the results.

¢) Define p-value in regression analysis. Suppose the p-value of slope coefficient in the
above demand function is 0.03. What does this indicate? (6x3=18)

Q3. a) In a simple linear regression model predicting house prices (Y) based on square
footage (X), you obtain the residuals and perform a Jarque-Bera (JB) test for normality.
The test results are:

JB statistic = 4.82

p-value = 0.089
1. State the null and alterative hypotheses for the Jarque-Bera test.

N

Interpret the JB statistic and p-value in this context.
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b) An economist wants to study the relationship between GDP growth (Y) and y
investment in infrastructure (X) in the economy. The estimated model is:

In(Y)=2.35+0.04X + ¢

Interpret the coefficients and calculate the approximate percentage change in GDP
growth for a 1-unit increase in infrastructure investment (X).

¢) How would you test whether both X; and X» jointly have a significant effect on Y?
Explain the procedure with hypothesis. (6x3=18)

Q4. A real estate analyst wants to predict house prices (Y, in Lakhs) using;
o Square footage (Xi)
+ Number of bedrooms (Xz)
» Distance to downtown (Xs, in miles)
The estimated regression model is:
Y = 50 + 0.15X1 + 10X2 — 5X3
a) What does the intercept (50) represent? Is it always meaningful?
b) What if X; and X; are correlated? How will that affect your regression results?
¢) What measures you take in case of severe correlation between X; and Xo.
(6x3=18)
Q5. Consider a cross-sectional model of petroleum consumption by state:
pcons, = 4101 + 0.16Reg; — 1885price;;
=50 R?=0.76
where pcons = petroleum consumption in the i state
reg = motor vehicle registrations in the it state
price = price of petrol in the ith state

(i) Interpret the estimated regression. Are the signs of the coefficient according to
your expectation?

(i1) To investigate the possibility of heteroscedasticity caused by variation in the size of
the states, explain the steps in White’s test methodology.

(iii) If the estimated R?= 0.85 for the auxiliary regression, what do you conclude? State
the null and altemate hypotheses clearly. What will be the degree of freedom?
Critical chi-square value at 5% level of significance being 11.07.

(6x3=18)
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Q6. A farmer is taking decision about wheat production. He collects data on wheat
¥ production (Y) and its price (P) and rice price (X) and run the result:

Yi=27.5+ 0.11Pt.1— 0.03X; + pe

Where: Y:— Production of wheat in year t
P.1— Price of Wheat in t-1
Xi— Price of rice in current period t

.t - random error in the model

a). Interpret the model, and what is sign of each variable implies.

b). What problem might arise in this model?
c). State the procedure of Durbin-Watson test? (6x3=18)

w97 1 (a) R & O g S gper o 3 were # o e wteR e i :

FoodExpt = 94 + 0.45TotalExpi
se=(50) (0.07) n=55
i. e et i ST HiR

ii. TR SN TS 5 s ST W A &7
(byerwl g siwemy II T o wienfia Hifr o e 3 T i sre A
(c) Frfafan siwe w fram hifsm :
R2=0.92
e R2 = 0.89

IAmRETEN § v wmite R2, R2¥wmwiy? (6x3=18)
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TF 2. BIS AR e a8 ST HT T ATSISer B & T G ST TFHe HHT T e, aam%wﬁﬁwqmwﬁ
i FATR |

Price (in 000) 10 |12 |15 |18 [20 |22 [25 |28 |30 |32
Demand (units) | 80 |75 |65 [60 [55 [50 |45 |40 |35 |30

(@) S ST HiSeT o SR S X, WTEIROT <[ & Ffer g7 ot s 3 i-@ie 7 S(gam ey
(b) mirwem Tafew ot wRumt it sreT i

(©) e fepgwor i p-arr i witiy shiforg i i i S @i wer & et oris T p-ar 0.03 3 drag
RTSATS? (6x3=18)

%4 3. () "wiee (X) % Suw s i e (Y) & S e AT O O W IR e §, S ST S a SR

wmE (normality) < fo seh-srr (JB) e e 81 wtegor o aivomy 59 SRS

o Srr-swHiReErd (JB statistic) = 4.82

o p-i (p-value) = 0.089

1. STh—eRT T o R 3T ofR Sehfeaen TReesIe sy
2. gaded i IB wifluht st p-ar i s i)

(b) = srdarrelt srferaear T i afs (V) sk emamemer A faw (X) % e deel o eteera Swr e 21
TTeRhioTd WIS 39 THH R 2

In(Y)=235+0.04X +¢

i A eTeET R AR sreE e TR (X) § - rafad fosiddt afgd gl
frerer it <6 To SRR

(0) smr R g F FR TERT (X1) o (Xp) M HFwwEwrd (V) wWasay wie d? @b
TRERTIT & |y ST HHTT| (6x3=18)
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Q4. w e wre e Fefafea & swm F@ gusRdr (Y o wwg )

o T (X)
o SewrdHITE (X2)
o SETETAE (Xs, diwd)

ST SR Hieet Frea ¥ 2
Y = 50 + 0.15X1 + 10X2 — 5X3
a) sfmge (50) wmawiand? WIS ETUEE ST’
by mrdmaR X ok Xo wedeag qeese 87 I AR AT RO - R ST ST S0

¢) Xi 3 Xo Fefawvfivusdsy  (severe correlation) Fam § s FT I FA?  (6%3=18)

Q5. v T YEifvrm wva ¥ Frrfalea sryee #e disa W fem Hifm :
pcons, = 4101 + 0.16Reg; — 1885price;;

N=50 R2=0.76
et
peons = id T § Y A T

reg = i¥ TS & iet aTe USiIE 3

price =id Ts7 § Ygier A A ;
(i) s wieT (estimated regression) i ST Q| F4T UN & (e SThT STIRT F ITEI 7
(i) Tt 3 sareRr B T S o S ol fwmfaenierar (heteroscedasticity) Fr g S Siw & &

e, s wdfieor (White’s test) i swrivomeft & =R & s Hifvm

(iii) =f& wemw wieee (auxiliary regression) & R yeesfem R2= 0.85 2, dF atrussr e ar €rmr?
T 3R el uREeTTeH i WE w & fafew s waar St i (degree of freedom) FamErt?
5 i GrefeRaT WX W shifoe wi-w@rR (chi-square) 7 11.07 # (6x3=18)
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796, WA Feur iAWl wRFwm (V) whdww (P) shamadidm (X) Fddail
31ioRS G T 8 ST e wivor ST a3 :

Y:1=27.5+0.11P¢1— 0.03X¢ + 1

wa: Yi— tad 3§ wreeardl

Pi1—t-1 3

Xi—adam aqafr t & sraer st fiaa

Ut - ST A AgSH e 8l

(a) Wica AT AR tiRsm Fhewrarads?

(b) 5o viser s siv Ut THEIT I~ & ekl &7

(c) =t area wheur Fit wfsrar sare? (6x3=18)
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'l?abie B-1 Cnm:a[ ‘sfa]ues m‘ me I—-{NS‘E(HJLFDDH

T T et otgnitcance i
| Dogrees of > dz;e;»&idgigém% '$% . 25% 1% 0 05%
| Freedom . Two-Sided:20% 0% - 5% 2% . 1% i
1 3078 6314 12708 al821  BA.6eT f
2 1.686 2020 4303 6085  0.925
3 1.698 2,955 5182 4541 5.841 g
4 1.523 2132 2776 _ 84T 4604
5 1475 2016  2.5M 9,365 4.032
B 1.440 1043 2447 2443 a707 s
7 1.415 1.805 2465 2.008 3,400 T
B 1.907 1.860 2,906 2 BO6 5485 s
5 1.982 1.833 2,962 2 524 3,950
10 {.a72 1.812 2998 2764 5160 8
1 1.963 1.708 2 201 2 718 2406 \
12 $.958 1.752 2.170 2861 . 42055
13 1.350 1.771 2160 2 5 .01z
14 1.345 1.764 2445 2624 2077
15 1.341 1.753 2494 2,602 2 04T
15 {.937 1746 2420 2585 5594
17 1.333 1740 2410 2 56T 2.808
18 4330 1.734 2.4 2 552 2878
1 {328 1.720 2.003 2539 2 861
oh 1395 1.795 2088 2598 2845
21 1.323 1.724 2.080 2 518 2831
yores 1421 1.747 2.074 2 508 2,810
29 1.310 1714 2 DEQ 2 500 2 807
24 1.918 1741 2084 2 402 2707
25 1315 1.708 2 080 5 AR5 2757 -
o5 1315 1.706 2055 5470 2,770
27 1.314 1.703 2082 2.473 2774 :
25 1.313 1.701 5048 2 457 2763
pos) 1.311 1.508 2.045 2.452 2756
30 1310 1.507 2042 2457 2750
40 4.303 1.684 2,024 2 427 2704
B0 1.205 1.671 2,000 2,300 2 660
120 {.280 1.658 1.080 2258 2 617
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