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OPTION-A
( Econometrics)

Paper : STA-RE-6016

1. Answer any seven questions as directed:

1x7=7

o SR et sreby opsf Tea Bl

(@)

(b)

(c)

(d)

Mathematical
Economics + Statistics = .
(Fill in the blank)

sitfafes wqife + = e = l
(AT HZ 979 F9)

What is linear regression model?

R FenEad wnfE 2

Two regression lines are mutually
perpendicular, if X and Y are
independent. (State True or False)

X 9% Y I Tog T (o8 AT ([ TOie
AT T 14| (9% (7 q&F E30)

Define autocorrelation.

o5 SRR ) T |
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bt

(e)

(9)

(h)

(1) -

0)

Regression coefficient by, = by,
(State True or False)

FNEL AGF by, = by, (7] (7 7))

Economic model refers to a set of
equations which describes the

relationship among the
variables. (Fill in the blank)

TS iz 5o ANIRAR TS
AF FAFFI J&T | (ET 312 979 F0)

Define homoscedasticity.

N Eelehiba e

The two regression coefficients are of
signs. (Fill in the blank)

STl Gk Yo 6% l
(T 212 999 I91)

In usual notation, r2 means :
(Fill in the blank)

Toamd oz, r2 S

|
(T 512 579 F9)

What is BLUE ?

BLUE SiA &2
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2. Answer any four questions : 2x4=8

oo fcwiean sifabt aﬂawmz

(a) Explain the concept of multiple linear
regression.

2R ASEES L=FNCe! I T4 |

(b) What are the effects of auto- correlatlon <
on OLS estimator ?

OLS SITe_ C27S wﬁzﬁﬁwa oo &
ﬁw

(c) Write any two characteristics of
econometrics:

o R g1 Rkl S T

(d) What are the basic assumptions of
linear regression model?

R AR Wi SfeaRarTE 7 e

(e) Define multicollinearity with an
example. C

el ERARDe Swizdr e siel WAt

(f/f What are the methodology of economic -
research ? '

SRS NN AR IRTS TR [ 52
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(g9 What do you mean by the test for
linearity of regression ?

FAAEFIR (IRFOR Aol <= I & 3=
feran

(h) Write the asymptotic properties of the
least square estimators.

oo 3o W @owe6 B oz &

3. Answer any three questions : 5x3=15

O] et fofasr e ©el Tl 3

(a) What is the principle of least squares ?
State the properties of least squares

estimators.

.maﬁﬁmﬁs?mﬂaﬁwm
iR fon

(b) What are the causes of autocorrelation ?
Explain with suitable example.

o1& Tuizad fr &' sfkceeR FRFEE Al
41|

(c) Discuss the importance of multiple
regression.
IR-AAEANR SFg S0 T4 |
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@) U Y =P+ X5 + f3X3 +U; is
multiple regression model, then

estimate f,, 4, and £;.

ﬂfﬁ‘ Sfl = ﬂl +/)'2X2!' +ﬂ3X3i +Ul‘ %ﬁﬁl

5o ILTRE, (08 3y, 3, IE B3 5H
Refar = w®

(e) Show that OLS estimators are best
estimators. :

(TYSA1 (T OLS SIFeTFAIR (XY ST |

(f) Write a note on linear models used in

econometrics. !
vfifow IER @Rl @RE SR 8owe
G lanca R

(g0 Explain the methods of detecting
autocorrelation. |
o' SRR SR Srpmn v AmeEr @
RN =9 |

(h) Write an explanatory note on
heteroscedasticity.

LI TFCIRTI woe @t (Gt forain |

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



4. Answer any three questions : 10x3=30

R g fofasr e ©el f&d ¢

(a) Write an explanatory note on
econometrics, its methodologies, scope
and limitations.

IS, ZAR AL, ST SE AIRFOR GATS
o1 AT (G =101 |

(b) Find the angle between two lines of
regression. Explain what happens to

the regression lines when r=0 and
r==1. 7+3=10

FAEE (@A GO TSR 0! [ 301 r=0
SE r==+ 1 0 ANEIG @ O (&N 2]

[I=GT =1

(c) Describe Goldfeld—Quandt test for
heteroscedasticity.
Z(03 EeBhT 2AqrFE Goldfeld-Quandt
IR e[ A

(d) If Y is dependent on independcnt
variable X, then estimate the linear
regression by least square method.
Show that the least square estimators
of the parameters of the linear equation
are unbiased. 5+5=10
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Y I X wog v AeAle 5o T, (908
TS 35 S ST R AN ST
T MYeq @ @RT AAETIR B (PR
TTeH 35 WA (P20 STFARS] |

(e) In the linear model (F=Ee wifZ)

Y;+a+p6X;+U;,1=1,2,..n

where U; follows usual least square -
assumptions. (IS U; (T FTOA 3si]
SFSYRENAR 2% S 1)

(ij Obtain OLS estimates of- the
_regression parameters.

FEFE BT WP 41 |

(i) Prove that the OLS estimates are
linear.

AN I (T WS (20! (IS |

(iii) Find the distribution of Y; if U;~ N

0,0%). 4+3+3=10
Y;3 3% wieR fRfa ==t 7w U~ N
(0, 62|
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(/’ A random sample of five families y1eld
the following data :

601 sifkareR Ay afomfa TN Toe S
T4l SR 2 |
Family A B C D E
(i)
Savings & 12 10 7 3
(T=)
(in 00’ Rs.) |
Income 8 11 9 6 6
(=13)

(in ‘000’ Rs.)
No. of children S 2 1 3 4
(FTEET F7LAR)
Estimate the regression line of savings
on income and number of children.

Y [F AL F2R SIS T[T NI @
facfg ===

(g0 Write notes on : 5+5=10
Gl o1t 3
(i) Test for linearity of regression

TREROR FRETOR AldFer K
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(i) Models used in econometrics

weffifos AR (X SRR

(h) Define problem of multicollinearity.
What are its main consequences ? :
4+6=10

‘TSRt = ffen s i 1 2R 390
Ty 52
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OPTION-B
( Demography and Vital Statistics)
Paper : STA-RE-6026

1. Answer any seven questions : 1x7=7

fareeat ab9 ©e’ Wl 3

(a) Define vital event.

TSd 96911 S mEl |

(b) Write one drawback of crude death rate.

SrxifEe o TR Wbl SRR |

(c) State True or False : GRR > NRR
351 7 i 1l ¢ GRR > NRR

(d) 1If NRR=1, then what we conclude

about the future population ?

% NRR = 1 =9, (ofe SRS G S2<as
ot & qRen m=e

(e) Write one merit of STDR.
STDR I b R« ferai |
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Fill in the blanks :
AT I1Z 7[9 FAW 8

(/) A stable population is closed for

%3 Rl @Bt __ PR I |
(g9 GRR is a number.
GRR 45! TF4|
(h) is the pivotal column of the
life table.
G Sifeid U T8 W |
(i) o is the of the life table. |,
lo G OIfeRel ___ =1 ol =@
() CDR usually lies between and

pei' thousand.

CDR A9 N Y A
AF oS Yz ooss |

3 (Sem-6/CBCS) STA RE 1/2/3/4/G 12



- 2. Answer any four : 2x4=8
firreat 8519 €€ Wl ¢

(@)

(b)

(c)

(d)

(e

1)

Define general fertility rate and total
fertility rate.

HYRY TIOR T TS [P TITOR K FLH
i

What is reproduction rate ?

oo 3R 2 .

Write two uses of vital statistics.

TR SRR 7o IR A

What is the expectation of life ?

GleaqRaR ey e 5 2
What do you mean by life table?

S sifF i & =2

What do you mean by central mortality

rate ?

@ JgR TR e [ 3
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(g) Define cohort or radix.
IR 7 3t e g |

(h) What do you understand by crude birth
rate ?

reifas TR 2R I & g e

3. Answer any three of the following
questions : Sx3=15

feicrear obrq ©ed ford 3

(a) What do you mean by vital statistics ?
Write different uses of vital statistics.

o SRRl RTE B 3o 2 2aR [en aora.
JRAYFTR et |

(b) Define balancing equation and write
down its uses.

SIS AXNFER @ T i 3T’ G9<E
ISR RGE

(c) Write the method of obtaining vital
statistics data. Mention its advantages
and disadvantages.

(o AR TY AR AwfeRes & wie
2R JR4-SPReeE S 4|

3 (Sem-6/CBCS) STA RE 1/2/3/4/6 14

-



(d) Explain why mortality rate of two places
should not be compared on the basis
of crude death rate. Why are
standardised death rates considered to

be better for the said comparison ?

WKWWWWWWW@
TR 7T 70T I O 770 2 @R (FAS TRRITS
ToR 2R @R e I 77 =31 zae

(e) Define a complete life table and an
abridged life table. Describe the basic
assumptions in the construction of life
table.

oo G Sifersl oI Y S e
FcE gl | e eifer s1on e sfeqRe
SEIRGEIE

() Define crude rate of natural increase,
and Pearl’s vital index along .with

advantages and disadvantages.

AR, THRaFTER es Freifiis Jfad sr=nfas
2 i Al (TS PR A& |
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(g) Write a note on infant mortality rate
(IMR).

e TR TR erTo bl cﬁ?ﬂféﬁnl

(h) Define stable and stationary population.
f2a o 2[E SR g o |

4. Answer any three of the follnowing
questions : - - : 10x3=30

Rt b9 ek fam ¢

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

Trifae o 2 o [KER Jor T| W
frat | R ToIe 2R R4 S SEffRATIR |

(b) Describe various columns of a life table.
Explain how life table can be
constructed from data usually available.

G oiffer Rfea TR 36 11 ALREITS
(IR SUAPTRI #[¥ G Sifersl m@ﬂﬂﬂ
391 2 ek o |
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(c) () Mention the uses of life table. 5

G- Sl I/TR SrEd 4 |
(i) Calculate GRR from the following
data : o

oo BrEd 9 O 24 GRR TSt S
Total fertility rate (5 SIOR

ZR) = 970-25

Number of female live birth (32"
Gik® TR W) = 100

Total number of male live birth

(PP 91 GIfke T A = 105

(d) Write the merits and demerits of various

~measures of fertility.

Cdaor fafer TR Ry S SPjRAPTR
fert |

(e) Explain different reproduction rates.
Show that NRR < GRR.

ST TR (IR0 A [ | e (@
NRR < GRR |
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(f) Write short notes on : - S5+5=10

59 (Ol fer=ir ¢

(i) Population composition
2 s

(i) Dependency ratio
reacefa @he

(g) Define force of mortality.

(TS SR SRCeELI A Wl
Prove that (&34 ¥4 ()

1

Jux’+25==n1x

(h)' With usual notation, prove that
56T IATe B2 Bl AN T T

. dL,
(l) dx =_dx

(i) nP.=P.P,,...P

x+n-1
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OPTION-C
( Design of Experiments)
Paper : STA-RE-6036

1. Answer any seven questions : 1x7=7
Ricrear sebr e Tex a3

(a) The term ‘analysis of variance’ was
introduced by

(Fil in the blank)
‘R ReIT MG AU IR
e | (YT 212 9_9 39

(b) What is an experimental error?

ATFLAS SO A [F 2

(c) What are the basic principles of an
experimental design ?

GOl 2T SIfSrETl JemioTgz & 2
(d) What is local control ?

Zea Fage e

(e) Replication provide a valid estimate of
(Fill in the blank)

SIjfer Y WA 7 A
(ET) 12 97 F7)
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(/ When do we use the layout of CRD ?
CRD @B &ais =¥ (Ffoal IRZI] < 2 ?

(g) Define comparative experiment.
CERREE 2R e v |
(h) Define experimental unit.

ANTFTE GFF] ARl v |

() Write down the formula for connection
factor. '

AL FEA FFAco! =1 |

4

(i) Define incomplete block design.
e g 2R FRE

2. Answer any four questions : 2x4=8
firaicat b6y e Tel frat ¢

(a) What is factorial experiment ?

BRI e 62

(b) Why is local control also known as
‘error control’?

i Fages [Fa @b Fags goe r =32
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(c)

(d)

(9)

(h)

Under what situation will you prefer
LSD to RBD?

GA R RS T 18 AT
(ETon 2l wfesme wefEer frar 232

Write down the advantages of .
completely randomised design. |

ﬂﬁmﬂ%ﬁﬁ.‘{ﬁmml

Write down the advantages of

randomised block design.
Yo 4o WSTEAR FREFER

Write down the advantages of factorial

experiment.

| TS AR FRarE

Define balanced incomplete block

design.
Fefere S we AFTFR Al T

Write down the necessary condition for

the existence of a BIBD.
Fefere Sl We AR T mtaﬁmreﬁﬂ'a
AR eIl
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3. Answer any three questions : Sx3=15

il fofasr 2@ Tea WA ¢

(@) What do you understand by
randomisation and replication in design

of experiment?

IS AT SRSCEER RS % STSjIgied
3l o |

(b) An experiment was conducted to test
4 treatments A, B, C and D in

3 randomized blocks. Explain the

following : -
1. The null hypothesis

2. AOV table

4% TABR A, B, C &= D, 36 qRF Ag
SfSrE FAETAN (20 | SeTo MANCAEE G T4 8

1. [o a9
2. @Ry Rewgd sife
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(c) Fill in the blanks in the following

analysis of variance table of LSD : -
TR (oA 35 e 7R Resgd sifFee
=74 ¥4l ¢

Source of df SS MSS F

variation

Row — T2 - 2

Column — - 36 -

Treatment — 180 - -~

Error 6 - 12

Total - —

(d) Write a note on the advantages and

disadvantages of confounding.

FPTERoe” RU-SARUPTR STl 41

What are the assumptions of AOV?

What is design of experiment ?

oRel Rceaer wfSurermz & e Aar=

e 2
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(/) Explain the advantages and
disadvantages of Latin square design.

C=Tioa 3f ifete ARt Wi SERanTg e
=

(g9 What are the advantages of factorial
experiment over single factor
experiment ? '

OF GAMITI #RFR FoIR T2 SAMITIE T

HRAFTTZ, SACEABA F4 |
(h) Give the analysis of variance table for
CRD.
CRD3 AOV Sifeisiz faal |
4. Answer any three questions : 10x3=30

iz fofdbr 2r e &3 3

(a) Explain the complete analysis of RBD.

o Ao SfSFsmE AR R T g
> |

(b) Explaiﬁ the complete analysis of CRD.

o Ao <IRrFR N Qe
=4 |
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(c) (i) -What way does local control
increase the efficiency of an
experimental design ? | S
ZAg Fazd TfennE ks SeEi

- wEel IORe [ME FRE FE2

(ii) Explain briefly the term ‘factorial
experiment’ with an example.
Define the term main effects and
interaction effects in relation to 22

experiment. S

‘q@ TAMMIE 2 A Gb SRR
TS 5T AT I | 22 9 HiES
IR SR ST S dor A 7 |

(d) Comparé the efficiency of LSD with
RBD. '

ma«mmwm
wEOR (0 Pl 41|

(e} Explain the complete analysis of LSD.

@A 35l efeasmr sfeniae Regag e
|
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(f) Write short notes on : S5+5=10
59 (Ot fEra ¢
() Balance incomplete block design
Fefrre TPyl A oI

(i) Greaco-Latin square design

(ETI-CEoA (2=l

(g) Explain the process of estimation. of
missing value in RBD.

Aoz A TR S M SaaH =1
2ferarest i 3= |

(h) Explain the complete analysis of 23

factorial design.

23 72 TAMIN AR vyl Rosrael 1=t =4 |
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OPTION-D
(Actuarial Statistics)
Paper : STA-RE-6046

1. Answer the following questions as directed :
(any seven) 1x7=7

(a) A utility function cannot be determined
uniquely. (State True or False)

(b) An exponential utility function is of the
form |

() ul(w)=ae?, a>0
(i) u(w)=-e*,a>0

(i) u(w)=e ™, a>0

(iv) None of the above
(Choose the correct option)

(c) Insurance works on the principle of
sharing losses and pooling risk.
(State True or False)

(d) State one method of determining the
sum of independent random variables.
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(e} In the individual risk model, the
number of claims

(i) is assumed to be constant
(i) is assumed to be random variable

(iii) can be a constant or a random ._
variable

(iv) follow a Poisson distribution only
(Choose the correct option)

(f) 1If S(x) is survival function of x, then

s(0) 1s
i) O
i) oo
(i) 1

(iv) 1/2 (Choose the correct option)

(g) The relationship between T, and 'Lx’ is
) TemLet Lo
(i) Ty,= Ly— Ly+
(iii) Ty= Le— Tery
(iv) Te=Lye+ Ters

(Choose the correct option)
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(h) The force of mortality u, is defined as
the derivative w.r.t. x of :

(i) log S (x)
(ii) —log S|(x)
(ii1) log F (x)
(iv) -log F (x)
| (Choose the correct option)

(1) The actuarial present value of a unit
benefit payable at the moment of death
for the n-year term insurance is always
less than or equal to 1.

(State True or False)

() Which of the following expressions is
- lncorrect in case of the insurances
payable at the end of the year of death ?

(iv) Ax:n_[ = Z vk kPx 9x-k

(Choose the correct option)
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2. Answer any four questions from the
following : 2x4=8

(a) Write two limitations on insurance
‘protection.

(b) What is a premium ?

(c) The m.g.f. of the inverse Gaussian
distribution is given by

. M, (t)=exp [a[l \/%t-”

Write down the m.g.f. of
S=X,+X,+...+X,, where
Xy, X5, ..., X, are independent and

have identical Gaussian distribution.

(d) Write down the expression of
conditional probability that a new born
will die between the age x and z, given
that it survived to age x.

() Show that
k<1Px =kPx-Px:k
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() Given A, _, -A,=0-015
i = 0-06
g, = 0-05

Calculate A, + Ax+l

(g0 Write down the expression of the
actuarial present value for whole life
insurance with a unit pavable at the
moment of death of (x).

(h) For an individual risk model X = IB, 1if

p=E[B/I=1] and &2 =var (B/I=1).
Then write down the expressions for
E(X) and Var (X).

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

(a) A decision maker’s utility function is
given by u(w)= Jw. The decision maker

has wealth of w=10 and faces a
random loss X with a uniform
distribution on (0, 10). What is the
maximum amount this decision maker
will pay for complete insurance against
the random loss ?
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(b) " The probability that a property will not
be damaged in the next period is 0-75.
The probability density function (p.d.f.)
of a positive loss is given by
f(x) =025(0-01e-90lx) x>Q
The owner of the property has a utility
function given by '

u(a)) w __e—O-OOS(o

Calculate the expected loss and the
maximum insurance premium the

property owner will pay for complete
insurance.

(c) Consider three independent random
variables Xl, XQ, X3. For i= 1; 2. 3, X,'
has an exponential distribution
and E[X;]=1/i. Derive the p.d.f. of

S=X,+X,+X3 by the convolution
~ process.

(d) Write a note on the properties of
premium principles.

(e) Prove that

fri @)= by u(x+t),t20

where T (x) denotes the future lifetime
of (x).
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(/) Define curtate future lifetime random
variable K (x) and find its probability
mass function (p.m.f.).

(g} Prove, with usual notations, that —

1 1
Ax:n =qu+vprx+n:m

(h) 1If u(x)= u, a positive constant ¥V x > O,
then show that i

S H
A=
X u+d

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

(a) Describe different types of utility
functions pointing out their important
features relevant to insurance system.

(b) (i) Explain the role of an actuary in
an insurance company. S

(i) Give some examples of the
situations where random events

may cause financial losses.
S
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(c) Derive the form of the individual risk
models, specifying clearly the meaning
of any notation you use.

(d) (i) Write down the characteristics of
a deterministic survivorship group
as represented by life table. 4

(i) Given that

Sy (t)=1-(t/100), 0<t <100
Then —

(a) verify that Sy(t) is a valid

survival function;

(b) find the expression for Fy(t)
and fo (1) ;

(c) calculate the probability that
To is greater than 30 and
smaller than 60.

2+2+2=6

(e) Derive the expressions of life table
functions using survival functions.

.(f) Establish the relationship between the
insurance payable at the moment of
death and that payable at the end of
the year of death. ‘
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(gl Consider a 5-year deferred whole life
insurance payable at the moment of
death of (x). The individual is subject
to a constant force of mortality u= 0-04
for the distribution of the present value
of the benefit payment at §=0-10.

Calculate —
(i) the expectation
(i) the variance

(i) Display the distribution function.
2+2+6=10

(h) (1) Derive the expression for actuarial
present value for the insurance
payable at the end of the year of
death. ' 5

(i) On the basis of the life table and
1= 004, determine the mean and
variance of the present value
random variable for a 10-year term
insurance with a unit benefit
payable at the end of the year of
death issued on (30). S
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