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1. Choose the correct answer from the
given alternatives : 1x5=5

(a) What is the primary characteristic of
time series data?

(i) Measured at random intervals

(i) Measured at successive points in
time

(ifi) Measured across different
individuals

(iv) Measured OVer a single variable
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( 2 )

(b) Variance in a time series is associated

( 3 )

2. Answer the following questions in brief :

: 2x5=10
with @ Wh_y kb neid S€parate analysis for time
(i) the level of stationarity ‘ REDICSRC ata:
(ii) the magnitude of fluctuations (b) What IS _ the difference bet;w
around the mean | deterministic and stochastic t SEn
(iii) the trend component | () D n i ¢ trends:
{iv) the cyclical component f cyclical f}liciua?ftween Seasonal and
: . Ons in time series data
(c) The process of estimating the ,‘ with examples.
; |
parameters of ARIMA models is called | (d) What is detrending? Why is it i
(i) model fitting | time series? it used in
(iij) model identification ' () What is ex !
; ' on ;
{iti) model selection when is it uged'; el Smoothing and
(iv) None of the above
(d) You are given the following seasonal 8. (@) Apply ‘the method of link relatives to the
indices for four quarters : foll(')wmg data and calculate seasonal
12, 09, 1.1,0.8 A indices : -
L e R Qe s |
e 1995 | 1996 | 199
(i) 1.15 1 ____E_FT%’ 1999
(i) 1.2 | O DRI TG WELB Y (| T e
(iii) 1.1 | 11 6.5 NI EASINT Ry = 7'3
(i) 0.9 | e T e | e s
(e) In exponential smoothing method, 3 v 8.7 w3 ? - .
which  parameter controls the ; —L s 7.1
smoothing level? ! <t
) 5 b) What is Box-Jenkj
(.l.) aphaiia) r " its procedure erins methody Explain
(i) Beta (B) . P el applications in time
Vi) G 0 | series forecasting,
(iv) Delta (3) P25/288
( Turn Qver )
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4.

T

(4)

(a) Discu'ss the role of autocorrelation
function and correlogram in analysing
Ume series data. How are they useful
for forecasting? 10

Or

(b)  What are the various methods used for
]e;:‘:tlmaung trend in time series?
JISCUSS  their dvantages and
limitationg, Vit

(@) Discuss the me

o thods for estimating t.he
asonal component of a time series

using Simple gy, io to
era d the ratio
trend method, T 10

Or

harmonic analysis for
nts in time series. How
dentify cycles in data?

(b} DiSCuSs

?_Vc.lic Compone

6. An r
Swer a‘ny ton of the fDllOWing . 5)(2: ]_O
(a) 5 - .
tht = .the random component in &
Variatsenes? Explain the role of the
(b) * “°Mponent method.
Def
n‘lo:rrilri3 d  differentiate betweez
autoregr . Average (MA) an
(¢)  Def eSSive (AR) processes.
di:, tlir:-le .stationary time series and
Statj g betWEen weak and strong
Onarity,
p25/288

( Continued )

( Old Course )

Full Marks : 50
Pass Marks : 20

Time : 3 hours

Choose the correct answer from the
following alternatives : 1x5=5

(a) What does autocorrelation measure in
a time series?

(i) The strength of the trend

(i) The correlation between different
time series

(iij) The similarity between a time
series and a lagged version of itself

(iv) 'The seasonal variation of the data

(b) Which type of time series component
represents regular, repeated patterns
in data within specific periods, like
months or quarters?

(i) Trend
(i) Seasonal
(i) Cyclic

(iv) Random

P25/288 ' ( Turn Over )



(c)

()

(e)

P25/288

(6 )

The Autoregressive Integrated Moving
Average (ARIMA) model is best suited
for which of the following?

(l) Data with a
component

strong seasonal
(1) Stationary time series data

(ti1) Non-stationary time series data

() Data with no trend

o check for
Series?

al test is commonly used
stationarity in a time
(1) t-test

(1) Z-test

(iii
) Augrnented Dickey-Fuller test
(iv) Chi-square test

lnan

mo is
EXpresseq del, the current value i

as a function of
(i)
Past Values of the series
(i) fut
Ure values of the series

11} !
(1) pagt forecast errors

(iv) cy
frent trend of the series

( Continued )

|
|

2. Answer the following questions
(any five) :

(@)
(b)

()
()

in brief
What do you mean by the stationarity

of a time series?

Which component of @ time
can not be detected and why?

Define ARIMA (4, 1, 2).

series

Why is the term ‘exponential’ used in
the exponential smoothing technique of
forecasting?

2x5=10

(e) What is time series? Define with
example.
() What are the components of time
series? Define with example for each.
3. (a) Explain each step of ARIMA model. 10
Or
(b) Write about the double-exponential
smoothing Or Halt’s forecasting method.
4. Write short notes on the following (any
three) : 5x3=15
(a) Autocorrelation and correlogram
(b) Time series decomposition
(c) MA process and AR process
(d) Weak stationary and strong stationary
fe) Estimation of trend
P25/288 { Turn Over )
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S. (a) The table below shows the data of sale

of nine years :

Year 2014|2015 [ 2014 2017|2018(2019|2020 Mm

Sales | 65 | o5 [11s 150 | 135 | 172
3 63 | 120 | 100
unit)

Fit the trend using free-hand curve
methoq. Also write the merits ani—lo
demeritg of this technique. il

Or

(b)  Describe any two methods for

estimating the ent of
: seasonal compon s
time S€rieg, i 5+5d10

* ok A
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1. Choose the correct answer from the
following alternatives : 1x5=5

(@) In the general linear model in usual
notation, the simplest set of assumption
is

(i) Ew=0

(i) X has rank k<n
(iii) Buw) =01
(iv) All of the above

pP25/197 { Turn QOver )
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(b} What is the

(c)

(d)

(e)

P25/197

(2 )

range of values that the

autocorr i
€lation coefficient can take?

(i) -1 to 0
{ll} 0 to 1
(i) -1 tq 1
() 0 tg o

SPECiﬁcatio
Meang

() leav
ng : ’
[ Vaﬁablesour' Important explanatory

) inclyg;
(i) Choos(i;ng unnecessary variables
g the wrong functional form

hetWEQ
o n y and ‘]
(v) Al of the abovex variables

Whe
19} €rro
T
data are cq terms across cross-section
ITelated, it is known as
(i) cro Correlation
°S aUtocorrelation

(ill) ser;
ri
(tv) spatialcorrelation

n hj . '
bias or specification error

i AUtocorrelation

glodel ing tile Coefficient of regression
0'11 leadg to Presence of autocorrela-
fi) SR being not valid.

(W) F. ~test

{iii) Cp;
(iv) b square gogy
ot the ap
ove

( Continued )

2. Answer the following questions in brief :

( 3 )

(@) What are the assumptions of general

(b)

(c)

(@)

(b)

4. (a)

P25/197

linear model?

What is the difference between OLS
and GLS estimators? Which one is

better?

Write in brief about autoregressive and :
lag model.

What are the main causes of hetero-
scedasticity?

Describe the Aitken’s estimator and
find its mean and variance. Show that
it has least variance in the class of all
unbiased linear estimators.

Or
For general linear model,

Yinx) = Znx(k+)P(k+1) + Enx1)

with usual assumptions, develop the
test of significance for individual
regression  coefficient.  Also  obtain
100(1 - a)% confidence interval for f;-

Explain an example of simultaneous
equation model using economic variable
in structural form.

3x4=12

3+4+4=11

11

9

( Turn Over )



5. (@)

(b)

6. (a)

()

P25/197

What i

A T}?S Meant by autocorrelation? What

e © Consequences of the presence of

s tl;lcorrelatmn'D Describe any one
od of detectmg autocorrelation.

Or
gir::laptle i.re the differences between
i rnear regression and Classical
Y C8ession model? Obtain an
o ate of B of the vector of unknown
Oefficient B

b In a matrix form. Also find
HMan_ofB

Descrip
€ tWo tests for heteroscedasticity.

Or
What ;
S .
eeant by specification bias?
Speciﬁcatlo main causes of
One of them blas') Explain briefly any

( Continued )

1. Choose the
following alternatives :

(@)

(b)

()

P25/197

( 5)

( Old Course )

Full Marks : 50
Pass Marks : 20

Time : 2 hours

correct from the

answer

In the general linear model in usual
notation, the simplest set of assumption
is

(i) E(u)=0

(i) X has rank k<n

(iii) E(uu') = oI

(iv} All of the above

What is the range of values that the
autocorrelation coefficient can take?

i) -1 to O
(i) 0 to 1
(iij) -1 to 1
(iv) 0 to ®
Specification bias or specification error

mearns

(i) leaving out important explanatory
variables

(ii) including unnecessary variables

(iii) choosing the wrong functional form
between Yy and x variables

(iv) All of the above

( Turn Over )
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data
are Correlated, it is st ot

(1) crogs-correlation
(ii) cros
i S autocorrelation
51} i
Serial Correlation

(i i
) spatia] autocorrelation

(e) Estimat:

matj
mode] inng;hthe coefficient of regression
tion leagg t € presence of autocorrela-

] L being not valid
(i) ttest i ix

(!.ii} Chi-square test
(iv) All of the above

2. Answer
the f, ,
( Ollowmg questions in brief: 3x4=12
9 What gr

hnear mod

and g the .difference between OLS
betterp €Stimators? Which one is

(C) Wf'lte 3
1n I‘l
lag mode. ef about autoregressive and

(d) What
are t :
SCEdaSticity;I ¢ main causes of hetero-

21;1; assumptions of general

P25/197
( Continued )

3. (a)
(b)
4. (a)
(b)
5. (a)
(b)
P25/197

(7))

Describe the Aitken’s estimator and
find its mean and variance. Show that
it has least variance in the class of all
unbiased linear estimators. 3+3+3=9

Or

For general linear model,

Yinet) = Xnx(e+1)P(k+1) + Enx1)

with usual assumptions, develop the
test of significance for individual
regression  coefficient. Also obtain -
100(L - )% confidence interval for p;. 9

Explain an example of simultaneous

equation model using economic variable

in structural form. 8
Or

Explain in detail the remedial measures
to tackle the problem of multi-
collinearity.

What is meant by autocorrelation? What
are the consequences of the presence of
autocorr elation? Describe any one
method of detecting autocorrelation. 8

Or

What are the differences between
Simple linear regression and Classical
linear regression model? Obtain an
estimate of B of the vector of unknown
coefficient p in a matrix form. Also find
the mean of B.

( Turn Quer )



( 8 )

e
Describe two tests for heteroscedasticity
Or

(b) What is meant by specification biaS?f
What are e main causes ©

Specification biggp Explain briefly any
one of them. .

* 4 &
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1. Choose the correct answer

] from the
following alternatives :

1x5=5

(@ According to Malthus, which of the
following is an example of preventive
checks?

(i) Infanticide
(i) Abortion
(i) Adultery
(iv) All of the above

P25/289 ( Turn Over )
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(2 ) ( 3 )

(b) Which of the
probability rate o

X (e) If NRR is less than unity, then
following is not

f vital events? (i) the population has a tendency to

increase
() Crude death rate

(ii) the population has a tendency to
(i) Crude b; ot o decrease

(i) the population has g tendency to

(it} Genera] reproduction rate remain constant

(i) None of the above (iv) None of the above
c) Wh : A s er the following questions in brief :
(c) at does infant mortality mean? 2. Answ g e
@) The numper of deaths per 1000 (a) Define the term ‘demography’.
.1' . X :
;‘f’ea;’;rths of children under 1 year (b) Define cohort and radix.
i} What is the maternal mortality rate?
(t) Death of children under the age of & r o
years (d) Write two uses of a life table.
(i) Death of children before the age of (e) Distinguish between stationary
monthg

population and stable population.

(iv) Non
€ of the above 3. Explain Malthusian theory of population

d ) with its criticism. 4+2=6
o gor}gf titable is a profile of human or

: g Discuss ~Chandrasekaran and Deming

(i) pl’Obability of dying at each age formula. 6

(1) Muimberg living and dying

4. What do you mean by Myer’s blended index

(iii) ®XPectation of life at each age of digit preference? What  are  its

' assumptions and limitationg? 0+2+2=6
(tv) All of the above

P25/289 Over )
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Or ;
g’;ll’}:::: the teorvl 0F  dem ographic Full Marks 2250
situatioon.' Anglyz.e the  demographic Pass Marks : 20
of G I e ot of the theory ‘
Mographic transition 3+3=6 Time : 2 hours
5. Discu ;
Aai;:}lllas:rt}‘:)e dlﬁer.ent sources with NRC and 1. Choose the correct answer from the
India i Obtam-ing demographic data in following alternatives : 1x5=5
: 5+2+2=9
Or {a) Which of the fOHOWing, disproved
Why  are bas; Malthusian theory?
adjusteq ¢, obslf: measures of mortality
Describe the ... Standardized death rates? (i) Malthusian Trap
standardizeq dl‘ect and indirect methods of
T U 2#3+4=9 (i) Blue Revolution
6. Explain 3 :
and relatti};i; 'cg‘lous columns of a life table (i) Green Revolution
€tween them 7
Wi Or (iv) White Revolution
at 1s .
Greville’s abg&ged life taplep Describe the
life table 0d of Constructing abridged (b)) Which of the following is ot K
2+5=7 probability rate of vital events?
7. Define tq g
rate and tliitfirhhty fate, gross reproduction (i) Crude death rate
they differ fmeproductiﬂn rate. In what way )
™ one another? Discuss. (ii) Crude birthrate
2+3+3+4=12 LT
Or (iii) General reproduction rate

What  factq,
population? Dsisc AT the growth  of (iv) None of the above
used for Meagy, USs the various coefficients
"M population growth, 4+8=12
P25/289 : P25/289 ( Turn Over )
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(6)

() What is the maternal mortality rate?

(i) Women’s death occurred before 9th
. month of pregnancy

(i) The annual number of female
deaths per 100000 life births due
to pregnancy

(@) The death of women occurred
within 2 years of child birth

(iv) None of the above

(d) Life table has also been named as
(i) mortality table
(@ survival table
(iti) life expectancy table

() All of the above

(¢) The relation between NRR and GRR is
() NRR and GRR are usually equal
() NRR can never exceed GRR
(i) NRR ig generally greater than GRR

(i) None of the above

( Continued )

2. Answer the following questions in brief :

2x5=10
(@) Define the term ‘demography’.

(b) Define cohort and radix.
(¢) What is gross reproduction rate?

(d) Distinguish between stationary
population and stable population.

fe) Write two uses of a life table.

Explain Malthusian theory of population

with its criticism. 4+2=6
Or

Discuss Chandrasekaran ang Deming

formula. 6

What do you mean by Myer’s blended index
of digit preference? What gre ita
assumptions and limitations? 24+04+0=6

Or
Explain the theory of . demographic
transition.  Analyze the demographic

situations in India in the light of the theory
of demographic transition. 3+3=6

Discuss the different sources for obtaining

demographic data in India. -
Or
Explain the purposeé and procedure of
standardized death rates. 9+5=7
LZoraes ( Turn Over )



( 8 ) }Ji

; i fa
6. State the meaning of various columﬂsn0 4
life table, Explain how a life table ca

constructed from data usually available. 4+3=7

Or

dged life table? Describe the

: idged
thod of constructing abr1dg32+5=7

What is abri
Greville’s me
life table,

7. Explain the different measures of fertlhtgi
Out of the age specific fertility and gener
T I e, orie o you think better

Tepresents the general fertility situation of a

3=9
place ang why? &

Or

f
What  factors govern  the  growth ?s
Population? Discuss the various Coefﬁmen4+5="9
used for measuring pPopulation growth.
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