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STATISTICS

(Regular Elective)

Answer the Questions from any one Option.

OPTION-A

(Econometrics)

Paper : STA-RE^6pi6

OPTION-B

(Demography and Vital Statistics)
Paper : STA-RE-6026

OPTION-C

(Design of Experiments)
Paper : STA-RE-6036

OPTION-D

(Actuarial Statistics)

Paper : STA—RE—6046

Full Marks : 60

Time : Three hours

The figures in the margin indicate
full marks for the questions.

Answer either in English or in Assamese.
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OPTION-A

(Econometrics)

Paper : STA-RE-6016

1. Answer the ifollowing questions as directed:
1 x7=7

(a) An estimator itself is a . >
j(Fill iti the blank)

^  I

(b) Estimates and estimators are

(i) synonyms

(ii) different

,1^

(Hi) related to population

(iv) None of the above

(Choose the correct answer)
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(c) Write the full form of BLUE.

BLUE ̂  1?Mt I

(d) The two recession coefficients are of
signs. (Fill in the bianic)

i/t' ̂

(e) Define autocorrelation.

'felt I

(f) Regression cbefficient bxy = byx.

(State True or False)

£(t^ bxy = byx.

(Ft fiMt)

(g) Define econometrics.

TRJKf fet I

2. Answer the following questions :

s  2x4=8

(a) What is the principle of least square ?

. (b) What are the causes of autocorrelation ?
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(c) What are the basic assumptions of
linear regression model ?

■5^1^ '5n%

(d) Write any two consequences" of
multicoUinearity.

<p<sil<pei I

3. Answer any three questions :

5x3=15

(a) Show that the least square estimates
are imbiased estimators. .

Nqi<p<n<pl

(b) Why do we have two lines of
regression ? Find the angle between the
two regression lines.

TjstffT ^1^ ft ?

(c) Explain the method of detecting auto
correlation.
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/a; What da you mean by regression

analysis ? State importance of multiple
res'ression.

(e) Write a note oft linear, models used in
econometrics.

«45f

4. Answer the following questions :

\55pf

(a) Write an explanatoiy ftote on

econometrics, its .methodolagies,

scope and limitations. 10'

'  Sliaw^
<fl5f 3JWII^ (SW

(b) fi) Show that the OlS estimators are
best estimators.

CT OLS t'fili 'iUW' I

' » X
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(ii) Discuss the asymptotic properties
of the least square estimators.

(c) Describe Goldfeld-Quandt test for

heteroscedasticity. 10

Goldfeld-^Quandt

Or

(d) If y is. dependent on independent

variable X, then estimate the linear

regression by least square method.
Explain what happens to the regression
lines when r = 6 and r = ±l.

^jrivoai

^1 r= 0^ r = ±1

3 (Sem-6/CBCS) STA RE 1/2/3/4/G



(e) Write notes on: ' 5x2=10

(i) Problem of multicollinearity

(ii) Test for linearity of regression

Or

(f) Write a note on hypothesis testing.

Explain .how you would construct 95%

confidence interval for the parameters

a and p in the simple linear model

,  Y = a + px + u. 10

Y = a + Px + u^2m^a'^P'^95%^>^
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OPTION-B

(Demography and Vital Statistics)

Paper : STA-RE-6026

1. Answer any seven questions : 1x7=7

fet o

(a) Which one of the following, is not a vital
event?

(i) Birth (^)

(ii) Marriage

(Hi) Education (Pt^)

(iv) Migration (Sl3^)

(b) Answer, the correct one :

mi *3)^051 s

(i) GRR = NRR

(ii) GRR < NRR

(Hi) GRR > NRR
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(c) Write one merit of crude birth rate.

fptf I

(d) If NRR= then what we conclude

about the future population?

NRR= 1, -81W

(e) The death rate obtained for a specific
segment of population is known as

(i) specific death rate

(ii) crude death fate

(Hi) standardised death rate

^55^5

fi)

(ii)

(iii) Sll5|t^^« 5R
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(f) Vital statistics rates are generally

ej^ressed as
A

(i) per hiindred of population

(U) per thousand of population

R?i1 C^H 2R$H

(i)

■  (ii) ^ .^«rH vSFRx^^Ut^

(g) Cohort of the life table is denoted by

.  (Fill in the blank)

cohort ̂  ^ I

(h) In a life table define

4"!^ 1%«lt r

t  ̂ .

(i) NRR<1 indicates a . in the

population. (Fill in the blank)

NRR< 1-C?I 1

\
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0) is the pivotal column of the life

table. (Fill in the blank)

2. Answer any four : 2^4=8

blRSI-^ 1^ 8

(a) Define vital events.

■5^ "siSilR ItPt %t I .

(b) Define crude death rate.

Wltf^ ^ I

(c) What is a life table ?

. #|?R

(d) What do you mean by age specific
fertility rate?

^  ̂ ft
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(e) Write iiyo uses of .life table.

WrsR 5^ 1^ I

(f) What is the expectation of life ?

2Wlt TO

(g) Define cohort or radix.

Cohort ̂  radix

3. Ans>wer any three of the following
questions: 5x3=15

(a) What do you mean by vital statistics ?
What are the sources of vital statistics ?

(b). Explain why crude death rate usually
fails to compare the mortality situations
of two places. Describe the construction
of a suitable death rate for this purpose.

^

'PFoT *1^ ^1 c^vs"

"mm ^ ̂ ter
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(c) What is a Ufe table ?- Explain different

columns of a life table.

(d) Define stable and stationary population.

^sri^ 1%it I

(e) D.efine crude rate of naturial increase
and Pearl*s vital index along with
advantages and disadvantages.

'SIR. ^
^ ̂ «fl®^ ItPt

t^l

(f) Interpret the result:

(i) NRR <1

fzi; NRR>1

(iii) NRR-l

3 (Sem-6/CBCS) STA RE 1/2/J/4/G 13 Contd.



4. Answer any - three of the following

questions: 10x3=30

(a) Define crude death rate and specific
death rate. Also write the merits and

demerits of crude death rate.

fiPiS

1%It I ^

(b) Distinguish between complete and
abridged life table. Describe in detail

the construction of a complete life table.

<^\ i .

(c) (i) Mention the uses of life table. 5
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0i) Calculate GRR from the following
data : - 5

^551® ^ 'Rt GRR s

Total fertility rate

= 1070-75

Number of female live birth

= 100

•Total number of male live birth

TR?|jt) = 105

(d) Define GRR and NRR. Show that

NRR< GRR. .

GRR ̂  NRR ̂'K®! %n (7f$3?lt CT

NRR<GRR

(e) Define force of mortality.

Force of mortality-^ I

Prove that (St^cf (71)

f^X o
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(f) (i) Define central mortality, rate.

(ii) With usual notation prove that

(i) 2-q,
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OPTlON-fc

(Design of Experiments)

Paper : STA-RE-6036

1. Answer the following questions : .1x7=7

fen S

(a) Replication provides a valid estimate of
.  (Fill in the blank)

(b) Define ,the term 'treatment'.

fen I

(c) What is local control ?

(d) is simplest design of
experiment. (Fill in the blank)
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(e) If. the experimental- error is smaller,
then the design is more .

(Fill in the blank)

(f) Factorial experiment is introduced by

'  (Fill in the blank)

asiw ^ ^3^

(g) In a split plot design effects are

confounded. (Fill in the blank)

iil'DT RN»lI«r\o ^Rjcci^ ■ ^ g|^5t^

2; Answer the following questions : 2^4=8

felt s

(a) Explain the term 'experimental error*.

''5#^ ig#'^ ̂TWJf ̂  I

(b) What are the assumptions of AOV ?
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(c) Under what situation will you prefer
Latin square design (LSD) to

Randomised block design (RED) ?

(d) What is a balanced incomplete block
design ? Explain.

3. Answer any three questions of the

following: 5x3=15

s

(a) What do you understand by local

control in design of experiment ? What

way does it increase the efficiency of

an experimental design ? 2+3=5

7R)?I

3 (Sem-6/CBCS) STA RE 1/2/3/4/G 19 Contd.



(b) What are the principles of design of

.  experiment used in CRD ? Discuss

about the advantages and dis-

advantages of a CRD (Completely

Randomized Design). 3+2=5

1% ̂  <pfi'

. CRD Jh <p^i

(c) What is confounding? Distinguish

between total and partial confounding.

2+3=5

(d) State and explain the advantages of

factorial design over simple experiment.

"33^^11^ ^ ^ I
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(e) Six treatments were tested in an RBD.

With 4 blocks and the fbllowing sum of

squares were detained. Analyse the

.  design and interpret the results.

8%t ^ ^

Treatment SS = 900

Block SB . =219

Total SS = 1359

Given that C^)

Fo.o5(3,15) = 5.42 and(^)

^b.os(545) = 4.5

4. Answer any three of the following:
10x3=30

xagff^ 9^ fsPii^i 21^ t

(a) What is linear model? What are
different types of linear model ? Discuss

the analysis of . variance of two way
classified data in detail. 2+2+6=10
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1%? 1^ C25f^R^»lfe ^<2lKrt*K Sl^®f fel^ef

(b) How /are the principles of design of
experiment used in an RBD ? What are

its advantages over CRD ? 5+5=10

1% 1% ^Sl^TRCf ̂  ̂£j5|
RBD ̂  ^ CPf^ I

(c) Discuss the complete analysis. of an
LSD.

^ ^ Row ^ I ■

(d) Explain the Complete analysis of a 23
factorial design. . .

lifBf 7p=!j< ^jt«Uf
^1 .

(e) Give the analysis of a randomised block

design (RBD) with one missing plot.
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(f) Write short notes on any two of the
following : 5x2=10

Nscivo Rc^lcii SfSy?" o

(i) Basic principles of design of
experiment

(ii) Greaco-Latin square design

(Hi) Split plot design
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OPTION-D

(Actuarial Statistics)

Paper : STA-RE-6046

1. Answer the following questions as directed :

1x7=7

(a) An exponential utility function is of the
form .

(i) u(co) = ae^, a > 0

(ii) u{m)=-e''^,a>d

(tti) u(o) = e"''®,a>0

(iv) None of the aboye

(Choose the correct option)

(b) The survival function So(t) is

monotonically decreasing.

(State True or False)

(c) Explain the meaning of the symbol .

(d) Explain the concept of utility function.
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(e) The p.d.f g{i) of T{x) is given by:

(i) tPx'Mx

t^X'Px+t

(Hi) I px' Px+i

(iv) ' tQx-Px

(Choose the correct option)

(f)' The force of mortality is given by

S'(x)/S(x). (State True or False)

(g) If //(x) = p, a positive constant Vx>0,

then: (Choose the correct option)

(i)

(a) -Ax-4

(iii) Ax - p + S

Civ) Ax=S
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2. Answer the following questions: 2x4=8

(a) Define the term 'actuarial present

value'.

(b) State any two properties of survival

function.

(c) If •So(f) = %Q for 0<f <100, then verify

that So(t) is a valid survival function.

(d) What do you mean by reinsurance

arrangement ?

3. Answer any three from the following
questions : 5x3=15

(a) How do survivorship models differ
from survivorship models for .
employment benefit ?

(b) Define force of mort^ity. Derive the

expression for S{x) in terms of constant
force of mortality.

(c) Explain the 'equivalent utility' of
premium principle.
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(d) A decision maker's utiHty function is

given by = The decision

maker has two random economic

prospects available. .The outcome of the
first, denoted by X is distribuled as
i\r(5, 2). The 2^^ prospect, Y is
distributed as N (6, 2.5). Which of these
prospects will be preferred ? . ^

(e) Derive the expression for actuarial
present value for the insurance payable,
at the end of the year of death.

4. Answer either (a) or (b):

(a) Explain different columns of a life table.

Mortality rates (qx) for a certain
population of insects are as follows:

Ageinyears(x) : .0 1 2 3

Qx : 0.1 0.2 0.3 0.4

Age in years (x) : 4 5 6

.  : 0.6 0.8 1'

,  . Complete the Ix siad columns of the

life table assuming that Iq -1,00,000.
5+5=10
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(b) Describe the method of direct
convolution of distribution to determine

the distribution of the sum of random

variables. 10

5. Answer either (a) or (b):

(a) Describe the properties of premiurn
principles. 10

(b) Write short notes on: (any two)
5x2=10

(i) Individual risk model

(ii) Role of an actuary in an irisurance
company

(Hi) Whole life insurance

6. Answer either (a) or (b):
(a) Establish the relationship between the

insurance payable at the moment of
death and that payable at the end of
the year of death. 10

(b) The p.d.f of the future life time (T) for
(x) is assumed to be

(  (/„ .0.,S80
•  [0 , otherwise

at a force of interest 5. Calculate for z,
the present value random variable for
a whole life insurance of unit ajnount
issued to (x) the following: 10

(i) The actuarial present value
(ii) Variance

(Hi) The 90^ percentile
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