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Note: Answers may be written either in English or in Hindi; but the same medium should
be used throughout the paper.
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Attempt all questions. There is internal choice in each question. Statistical tables are appended

for reference.
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Consider a random variable X which can take values T, 2, ..., n. Assume each of

the outcomes is equally likely with probability equal to 1/n. Derive the mean and
variance of X.

The label on a carton of light bulbs states that the average life of the bulb is 935

hours. An unhappy customer files a complaint with the commerce department that
the life of the bulb is considerably less than 935 hours.

A random sample of 25 light bulbs showed an average life of 917 hours with a
standard deviation of 54 hours. Based on this evidence, can the company’s claim
be rejected ? Perform the test at the 5% level of significance.
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(a)

(b)

A random variable X has a mean p and variance ©? Two independent
observations X, and X, are drawn,

Consider an estimator of i given by [ = 11X, + bX,,
(i) What value of b will make {i unbiased ?

(i) Compute the variance of [i in terms of 2. What value of b will minimize

this variance ? Do you get the same value of b as in (i) above ? What do you
conciude ?

A manufacturer of computer paper has a production process that operates
continuously throughout the entire production shift. The paper is expected to have
a mean length of 11 inches and its standard deviation is known to be 0.02 inch. At
periodic intervals, samples are selected to see whether something is wrong in the
process that alters the length of the paper produced. |

Suppose a random sample of 100 sheets is selected and the mean paper length is
found to be 10.998 inches.

(i)  Set up a 95% confidence interval estimate of the population mean paper
length. .. or

(ii) Do you think that this sample suggests that there is something wrong with
the production process and corrective action needs to be taken.
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2. (a) Ordinary least squares estimates of the slope coefficients in a simple regression
model will be more precisely estimated with a smaller variance if the X values are
close to their sample mean. True/False. Explain. 3

(b) The monthly salary (WAGE, in hundreds of rupees), age (AGE, in years), number
of years of experience (EXP, in years), number of years of education (EDU) were
obtained for 49 persons in a certain office. The estimated regression of WAGE on

the characteristics of a person were obtained as follows (with t statistics in
parenthesis) :

WAGE = 632.244 + 142.510 EDU + 43.225 EXP — 1.913 AGE
(1.493)  (4.088) (3.022) (~0.22)

(i) The value of adjusted R2, R% = 0.277. Using this information, test the
model for overall significance at 1% level of significance.

(i)  Test the coefficient of EDU and EXP for statistical significance at 1% level
and coefficient for AGE at 10% level.

(1)) Can you rationalize the negative sign for AGE ? If someone suggests that
AGE be eliminated, will you follow the suggestion ? 7
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WAGE = 632.244 + 142.510 EDU + 43.225 EXP - 1.913 AGE
(1.493)  (4.088) (3.022) (-0.22)
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(a) Consider the two variable population regression function Y; =B, +B, X; +ui

Explain the principle of least squéres used to obtain estimators of B, and B,. In

this context derive the least squares normal equations and estimators of
parameters of the population regression function. ’ 4
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(®)

Consider the following model relating the gain in salary due to an MBA degree to
a number of 1ts determinants.

SLRYGAIN, = 13l +B, TUITIONl + B3(Zl)t + B, (Z2)t + BS(Z3)t +u,
where

SLRYGAIN = Postsalary MBA minus pre MBA salary, in thousands of dollars.

TUITION = annual tuition costs, in thousands of doliars

Z1 = MBA skills in being analysts, graded by recruiters.

Z2 = MBA skills in being team players, graded by recruiters,
Z3 = Curriculum evaluation by MBA’s,

Using data for 25 top business schools, the coefficients were estimated as follows,
standard errors in parenthesis.

A
B, 60899 (2513)

B, 0314 (0.750)
B, -3948 (2.756)
B, -2016 (2.165)
Fa

B, -5.325 (3.773)

(i) Carry out individual two tail tests at 10% level of significance for the slope
coefficients.

(ii)) Test the model for overall significance at the 10% level if R? = 0.461 was
obtained'for the model.

(iii) Is there a conflict between your conclusions in (i) and (i1} ? If yes, can you
suggest a possidle explanation ?
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B, 0314 (0.750)
B, -3948 (2.756)
B, —2016 (2165

B, -5325 (3.773)
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3. (a) Omitting a relevant variable from a model is more sericus than including an
irrelevant vanable. Do you agree ? Explain. 4
(b) 1t is known that English language test scores (E) depends on mother’s education
(M, in years) and language spoken at home. Language spoken at home has 3
categories : English only, Hindi only and English and Hindi only.
(i)  Define dummy variables to capture language spoken at home. Treat English
speaking homes as the base category.
(ii) Develop a linear in parameters model that shows English test scores as a
function of mother’s education and language spoken at home.
(iii) Suppose you are told that language spoken at home is influenced by
mothers education. How will your model in (ii) change ?
(iv) Based on your model] in (iii) above, derive the regression equations for three
categories of homes and compare them. 6
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(a)

(b)
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C)

Consider the following functional form :

1
Y=B]+B2X+B3(‘}‘(“)

(i)  Derive the expression for the marginal effect of Y with respect to X.

' () Derive the expression for elasticity of Y with respect to X and express it in

terms of X only.

(i) Assume without loss of generality, B, = 0 and B, > 0, B, > 0. For what

value of X will this function attain a minima ? Draw a rough sketch for the
function.

The following regression results were obtained for 22 individuals, (standard error
in parentheses) '

A

Y;= 1506.244 — 228.9868 D, + 0.0589 X,
(188.0096) (107.0582)  (0.0061)

RZ=09284

Where

Y = expenditure on food (dollars)

D, = Gender dummy variable = 1 for female

X; = After tax income (dollars) = 0 for male

() Holding after tax income constant, what is the difference between mean food
expenditure of males and females at the 5% level of significance ? Is the
difference statistically significant ? How can you say so 7

(1) What is the marginal propensity of food consumption, holding gender
difference constant ?

(i) Write down & draw the regression e
separately.

frerfefEa werrees i 2fiEe .

quation for males and females

1
Y=B, +B,X+B, (ﬁ)
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Y;= 1506244 ~ 1289868 D;+ 0.0589 X,
(188.0096) (107.0582)  (0.0061)

R%=(.9284 |
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4. (a) What is the problem of auto correlation ? Explain how graphical examination of
residuals can be used as a diagnostic tool to detect this problem.
(b) Consider the following model relating profits to sales of a number of firms.
P, =B, +B,S§+B;D +1,
where P, = Annual profits
S, = Annual sales

D

1+

, = 1,if the firm is in

manufacturing industry .
= (), otherwise
(i)  State the auxiliary equation S0 that you can carry out White’s test for
heteroscedastility. ' - -
(1)  State the null and altemate hypotheses the test statistic, its distrtbution and
degrees of freedom, given n observations. Write down the 5% critical value
for the test and describe the decision rule.

(i11) Explain the consequences on mtexprctatlon of regressmn results based on
ordinary least squares.
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(a)

(b)

()

Consider the following model of the demand for air line travel, estimated using
annual data for the period 1947 ~ 1987,

In Q, = By+B InP,+B,InY +B,In ACC+B,FATAL + U,
where

Q = Per capila passenger miles travelled in a given year.

P, = Average price per mile.

Y, = per capital income.

ACC = Accident rate per passenger mile.

FATAL = Number of fatalities from aircraft accidents.

(i) Can you think of a reason why the model does not include FATAL in
logarithmic form ?

(1)  The model was estimated and the Durbin Watson Statistic was found to be
0.97. Test the model for first order auto correlation at 5% level of
significance.

(11i) Based on your conclusion, what can you say about ordinary least squares
estimates and hypothesis testing procedures.

(iv) Suppose you want to estimate the model of demand for airline travel using

generalized least squares. Describe, step by step, how 1o proceed. 7
Do you think the following model suffers from multicollinearity ? Give reasons.
InY,=B,+B, nX+B,In X2+, 3

1947 — 1987 =} Wetaty % fow arfter siiwet F1 ST S g0 swied gars ant &
fow A % fretfefas diea « fau

nQ, = By+B InP,+B,InY, +B,In ACC+B, FATAL+ U,
o

Q = e o ad o a5 d wfereafer i e

P, = v #iet 3ftee Fhaa

Y, = vidawam

ACC = ufa a6t diet gem ¢

FATAL = a7 SO geeIai ¥ 9o G
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InY, =B, +BlnX +B, Inx2+U
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