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1.

OPTION-A

( Dconometrlcs )
Paper : STA-RE-6016

Answer ang seaen questions as directed:
lx7=7

(a)

(b)

(c)

{d)

ffif q1aR fuTtrit zrtruht eH< fr< fr{ s

Mathematical
Economics + Statistics = ------- .

(Fill in ttrc blank)

fiEfu qaffiB + e1frqi?Ul R@'F = I

(4tfr trZ "t<'t *'tl

What is linear regression model ?

f<Rs q{rqr6t qtE ftr

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

xqFF y<fr {su q{ cu6sq$Ellcf FqI TutE
?Ka"r{ 4q q'< I (vq c4 qsd fr<ll)

Define autocorrelation.

q'!'Efr5qET< q<wt firt r

3 (Sem-6/CBCSISTA RE t1213l4lc:

Regression coefficient b*= ba*
(State True or Fatse)

rTfq{q qIE-E b,s = ba* Ovl cq 
TTvt)

Economic model refers to a set of
equations which describes the
relationship among the
variables @ill in rn A""rc1
qcfrB qTEcr EaFF-{ {fts<q< ntq\e-

Define horrioscedasticity.

e'{'rgv1ftffi qiEt fi$ r

coefficients are of
(Fill in the blank)

_-l
(4tfr tF "t<'t wtl

(i) In usual notation,

(utfr trT "1<+ v<tl

0 What is BLUE ?

BLUE qr({ fr E

ffi aqffi {q.lrt (4tfr tF "/Et wtl

(Fill in the blank)
qE$5-< FQ-(<, r2 T|C{ _ I

3 {Sem-6/CBCS} sTA RE U213l4lc

(n

(g)

(h)



2. Answer ang foutr questions : 2x4=g
uq< r./-mirf,I ffi ePst w{ otv{t s

(a) Explain the concept of multiple linear
regression.

Tt-{Rs qrtuFct {K"ffit <r{fi srtt

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

OLS qs6m s"f<\o vfr'p'fr6q54q eMR fr
frr

(c) Write any two characteristics of
econometrics.

qcffiB{ fre W fA RfiEsrEmqmtr

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

f{fts )Trrcmq qE{ qie{t<"r{Is ft fte
(e) Define multicollinearity with an

example.

qHEs'1ffiF< Enq{q< tqr.o q<wt frst r

A What are the methodologr of economic
research ?

qcffiG ri6<rr6fl<r <16< <r{qs qhfrT{q fr fra

3 (Sem-6/CdCS) STA RE tl2t3l4lc

What do you mean by the test
linearity of regression ?

q:rren6K r<R--$-sR qlefuot qfis.r fim ft pt
fi"+tt

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

1llET <af qtn-cr+q qFT"F'Fs <fiqR fr"il r

Answer ang three questions : 5x3=15
sql fi76761 ffit aTR EBK oRo s

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

1ajsr <rfr fuT&f ft,7 1+y-q <dqto-cro q.q<
<frrlfrrnr

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

Glr1e Err<q fr q,!,Efi6qtr< s,K$-6<r< <iFB.t
s-{tt

(c) Discuss the importance of multiple
regression.

Tq-srcl's6t< esq qlctlD;rf GI I

3 (Sem-6/CBCS) sTA RE t12lJl4lG
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(d) If 4= fi+\zXzi+prXr,+U; is
multiple regression model, then
estimate ir, B, and Br.

<fr 4 =0t*FzXzi+Fsxzi+e &ffit
D-trF<r <qry{r${6t, Fcs a, B, qtF /s{ Tl{
frfr +<rr

Show that OLS estimators are best
estimators.

6q-<I€<t c{ oLS qsE-$-qT{ cul$ qt$ES 
r

Write a note on linear models used in
econometrics.

Answer ang three questions : 10x3=30
vq-q firiilzarl ffif effi E-€{ fr.tt :
(a) Write an explanatory note on, econometrics, its methodologies, scope

and limitations.
qcffi&, Rrr< q"irfi, etmiri qrre fiqRh-sK s,Fis
qbf <rtqr{q-s dro fi"ff r

(b) Find the angle between two lines of
regression. Explain what happens tothe regression lines when r = O and

4.

(e)

a

qeffi&E <r<qm Rt-{i ?<R-$ qTtr{T5' ser<Eqfi 6t<rf fr"itr

Explain the methods
autocorrelation.

of detecting

q'f'ffiqpq-q U"iee< qr{Iq.F o<f ffi<r<
<Itqil s-$ I

(h) Write an explanatory note on
heteroscea""ti"ity. 

J

cqct<?qqD,F< s"Fttr .efr dml fr{ r

3 (Sem-6/CBCS) sTA RE U2l3l4lc 6

(g)

r=*I.

3 (sem-6/CBCS) STA RE 1l2l3l4lc T

q$eT6f 6se[Tqq<Ilq< mqzfifr6<xit r: o
9I$ r = + I q'1q q{ffi6i C{{t Tulf, 6S-C{ q,<
<rlllt s-{I I

(c) Describe Goldfeld-euandt test for
heteroscedasticify.

ect<'rqruBffi "rQsl< Gotdfeld_ euandt
tfist <.fqt s-qt I

(d) If Y is dependent on independent
variable X, then estimate the linear
regression by least square method.
Show that the least "qr.r. estimators
of the parameters of the linear equation
are unbiased. d*S:lO

7+3= 19

Contd.



Y {fr X qsq EErF<r fi6+nE D-Es eL Cs(g

IS--w<f Fta&q-$rfr ?<ft -$qrrqrqcilq$_{_{

s<t I cn{€$ ({ ?EFrs q$qr"K stm meA<
13rcn <dqm-q-o m?U q,rmffi 

r

(e) In the linear model (q$cHq qi(l
y, + a + \Xi +(Ir, i = l, 2, ... n
where e follows usual least square
assumptions. ({,tr t/, m 1-dl-sq ArF{
qBq<"nrq< eq.t s6q r)

(i) Obtain OLS estimates of the
regression parameters.

q\fcH6i elE-q'< qffiaTq p-qt1

(tt) prove that the OLS estimates are
linear.

aTf"t s.<t c{ qs-q-$ m?Bf ?<lir+ r

(iil Find the distribution of yi if Ui_ N
(O, o2). 4+J+3=1g
y,< <tT{ qrfl< frfs srr <fr u, _ lr
{o, o2) |

3 (Sem-6/CBCSI s?A RE tl2t3l4lc 8

(f) A random sample of five families yield
the following data :

"lEA 
qRilE< {ERre Efu-,.fr nt;l ws Ocs{

s-<t qlcq 3

FamilyABCDE
(qfu{)
Savings 6 12 10 T 3
(qrr)
(in '00'Rs.)

lncome 8 11 g 6 6
(\rtx)
(in '0O0' Rs.)

No.ofchildren 5 2 1 3 4
({sr;K q(?lrt)

Estimate the regression line of savings
on income and number of children.
qlT qrs Tglffi r(?B'K €"Fts qrK qrrumq C{{l
frfr +-{rt

(g) Write notes on : 5+5-10

6tot fr?tt :

0 Test for linearity of regression

{rfcf{q< ?<R-$.sK q'tefu ,fas'f

3 (Sem-6/CBCS) sTA RE 1l2l3l4lc 9 Contd.



I oPTIoN-B
(it Models used in econbmetrics I , Demographg and vital statistics/

^ 
fqaffi&s <j^TqK el<rt qTfrTq 
I 

paper : SrA-RE -6026
(h) 

il,i1t'"*'i!'i,l,,it"#::fi:*::f'" | 1 Answer clns seaeH questions : txr=7

4+6:Lo I mt^t qFr< Eq< ftxn g

t1ffiffifi6ffik ReR qIF{r fr.II rto< rqr I
+qfm-'qlq fr I I @) Define vital event'

?q< fdm qiet fril r

(b) Write one drawback of crude death rate.

qffifts 1pr< er<< .qBr \ffirfl<rq fr"fi r

(c) State True or False : GRR > NRR

:f,ti d fie fr{t s cRR > NRR

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

about the future PoPulation ?

qfr Nnn - 1 eF, ref'EnrvR<]gqfirll-< €"r<s

s1fr fr q6"lt frnr

(e) Write one merit of STDR.

STDR< eFI {R{i fi"il t

3 (Sem-6/CBCS) sTA RE 11213l4,c 10
3 (Sem-6/CBCSI sTA RE tlzl3l4la 1 1



Fill in tLrc blanks :

qfr br?,fii wt t

A A stable population is closed for

R< wuiait qBt $Kc6t T{ I

GRRisa-number.

cRR qbt q-q< 
I

is the pivotal column of the

life table.

/6 is the of the life table.

CDR usually lies between _ and

per thousand.

q6E qfr qr{q.FFI Gs-<s I

3 (Sem-6/CBCS)sTA RE 11213l4lc L2

(a) Define. general fertility rate and total

fertility rate.

qt{<"t €ftq< Er{ ql$ {5 Afu qT{ qigt

fint r

What is reproduction rate ?

erqdq"'< Q< ftr

Write tu;o uses of vital statistics.

?q< "tR{r"n< fA <l-{qrc frqI t

What is the expectation of life ?

6K{ql<"K erslHl ilcq ft r

What do you mean bY life table ?

sfrl{ EiB-ol {]r{ ft {q.tt

What do you mean by central mortality

rate ?

cs-fi{ ag< {< fficE ft letl

3 (Sem-6/CBCS) STA RE U2l314lc 13 Contd.

2. Answer ang four :

frrotrqt stl Bs< frst s

2x4:8

(b)

(c)

(d)

(e)

(f)

(g)

h)

0

a)



(d)(g)

(h)

Define cohort or radix.

srfr-fl< Fr <t I$f(G qw't fr{t r

What do you understand by crude birth
rate ?

Explain why mortality rate of two places

should not be comPared on the basis

of crud'e d'eath rate' WhY are

standardised death rates considered to

be better for the said comParison ?

fr-{ {qd 5E< {9r< EI-<< W{t sR{a qcxflf<s

Nl< qK qt$ fi wi {<l ?..q? 6sos {i{fus

1gr< e1<t mQ--m fi ftr qI q-{?
3. the following

5x3= 15

(e) Define a comPlete

abridged life table'

assumPtions in the

table.

life table and an

Describe the basic

construction of life

q.-1.( sft-+a slfr-si sts q(fr$ q-<{ stB.src

qigl firl tfr<q stB-st 1ffi a1qfr-+ q&qm"tt

Rql$ frq\ t

(f) Define crude rate of natural increase'

and Pearl's vital index along with

advantages and disadvantages'

{frrt, q{R<rqT{< tft\o t.MR-$ fi< qc-fifqs

"* 
** {re ?qR.s {r$t(c qiet fu t

3 (Sem-6/CBCSISTA R& tl2l3t+lc 15 Contd.

qmffu q-sr qK ficE fr tetr

Answer dng three of
questions:

frea'rril.rFrt Be< frqI e

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

?q< aRII"RI fficq fr Wt? tsrc Re{ eFFFrr

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

er<q:us qfrGq< q(@t frTt q$ E-q.|< <K,qF<

fiqL{ fr{rr

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

tq< qRqiqr< EcI'xeR< ,m&R-c.|s fr"n qs
tr.K {R<t-qeR<tqg Bcs{ s-<t r

3 (Sem-6/CBCS) sTA RE tl2l3l4lc L4



Write a note on infant mortality rate
(rMR).

fiv< 1gq effi se1-qtr eil 6r$1 h.<ff r

Define stable and stationary population.

k qls Er<ir q-dq(?,rK q(Bt frrt r

Answer ang three of the following
questions: 

1Ox3=30

futdt *eFl" fu< firt s

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

EmrR\o TEK qK qp ffifi Tp]< ei+< qiwt
frrt r RftE Tprr {l< $u wr+ v6qrqg fr{i r

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

sfl-<r ETfrot< ReR wq{q <{+t m.<t :nrmtm
6"ff$ EefqTq{ 

"m fr<{ sffr-o* mcms fe
s-<r E3 teR fr?It r

3 (Sem-6/CBCSI STA RE U2ltl4lc 16

(g)

'(h)

(c) 0 Mention the uses of life table' 5

sA-<{ \ilfroK <J<A< Em"l T{t t

Calculate GRR from the following

data ' 5

s-q\5 ErE?tFts{l-< ?r{t GRR Efre<l :

Total fertility rate (15 €f,€K

EK) = 970'25

Number of female live birth ({ffi
sfrRs q-{K qi?lll) = 1oo

Total number. of male live birth

({5 6<< fiR\o srs{ q(?['l) = 105

Write the merits and demerits of various

measures of fertilitY,

Etrsl< RCa $"ETq{ $vt
fi?llr

qrc q1R{lqts

(e) Explain different reproduction rates'

Show that NRR < GRR'

awFF{ a< cs?a $Fllt Gtl c4t\e<t c{

NRR < GRR I

(it

4.

(d)

3 {Sem-6/CBCS) STA RE tt2t3l4lG L7 Contd.



(f) Write short notes on :

D{fufr.fia
(t) Population composition

q{E fl}fr
(it) Depend.ency ratio

&c"rdrcfr c<6.s

Define force of mortality.

c<pt6 q< n-{ctRF< q(Br fint I

Prove that (dTtct $-{t C{)

1
lt* t: = fr*

z

With usual notatio-n, prove that

{D<rtD-{ <Kqtr GE< qKI ATt"t <r{t 6{

- -d*

= P*.P*tl ....Px+n_l

OPTION-C

( Design of DxPertments )

PaPer : STA-RE-6O36

Answer rrrtg seuen questions : lx7=7

ffi a[rfi €frr< E€< fim :

(a) The term 'analysis of variance' was

- 
(Fitt in the blank)

'8p14q R'ffq"t', "k&t selc{ <I{qF

sRfu I Gttfr tF "t<'t wt)

error ?(b) What is an exPerimental r

qRffi{ET oF xnn ftt
What are the basic PrinciPles of an

experimental design ?

qil "rfts"t 
qBcEq< {5fifrq{q fr frt

What is local control ?

qtfu Fxqq frt
Replication provid'e a valid estimate of

?<< qF frfr +r< t

GItfr tP 5't o<t)

5+5=10

(g)

(c)

(d.)

(e)

dL*
dx

ftP*

(i)

(it

(h)

1918
Contd.
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When do we use the layout of CRD ?
cRD eBR arnlrf qrE mc$ <l-{qK s-<t.q-qa

Define comparative experiment.

Eq-{t{E-$ ,raslr q(Bf firtt
Define experimental unit.

"tftsEE,.s q$ qi@.l fur
(i) Write down the formula for connection

factor.

{ir$fi st3-${ Igttf fr$r

0) Define incomplete block design.
qq--t{ry afiq6 qiwf fi$r

2. Answer ang four questions : 2x4=g
frmtrqr 61ffit en< EE< fi:n s

(a) What is factorial experiment ?

<-q6"nrifir erfiqr ftr
(b) Why is local control also known as,error control, ?

Pffir fixqt+ ftx 'oF fr{".q.f, 1es m* <*r

3 (Sem-6/CBCS) STA RE tl2lJltlc 20

a

(g)

(h)

(c) Under what situation will you prefer

LSD to RBD ?

csr{ <<16r< qRReE {TeT qle qffim
caF{ <of qk-q-{s \raTkfl< fixt q{e

(d.) Write down the advantages of
completely rand"omised design.

q.t{qlIfrs "Rsl< $$q{q fr{l
(e) Write down the advantages of

randomised block design.

yR= eN qGo-q-fl< $rtqTq frq t

A Write down the advantages of factorial

experiment.

<-q6"ilrtfr{ ,R51< triq:qq G:tt r

(g) Define balanced incomplete block
design.

{sfu qq-al.f ap afr6q xwt fr{I t

(U Write down the necessary condition for

the existence of a BIBD.

q-sBs qq.ol{qls effrsl< qfuq< <tr< qLTlsrftr

frqr

3 (Sem-6/CBCS) STA RE U213l4lc 2L Contd.



3. Answer ang three questions :

frrotcqt ffit eH< €B< firt e

Fill in . the blanks in the following

analysis of variance table of LSD :

s-e< rqfrd <6(q&G"K erq161 Remq gIfr-s,t"F

5x3=15 (c)

(a) What do you understand by

randomisation and replication in design

of experiment ?

lI@$ aftqq qfuEK T|TRT \rl$ wry&<
<{q't firtr

(b) An experiment was conducted to test

4 treatments A, B, C and D in
3 randomized blocks. Explain the

following:

The null hypothesis

AOV table

{{s<t s

Write a note on

disadvantages of

the advantages

confounding'

and
(d)

1.

2.

4tt U4IEI< A, B, c qr$ D, 3Et {E&. <l.e

qfuE"t qmrct ?<qr roqtr finE<K< <ll<liI re-<t s

i. Rs a-+-q

2. ffiqq frCgqq qfr'$'t

3 (Sem-6iCBCS) sTA RE 1l2l314lG 22

'qqffis6' tRrt-vtri{q{q qrcqlrrt Gt I

3lSem-6/CBCS) STA RE tl2l3t4tc 23 Contd.

(e) What are the assumPtions of AOV ?

What is design of exPeriment ?

ew<cl Rctq"i< q&qr<q].{{q fr fr7 afr$q

q&rqq ftt

Source of
variation

df
":

MSS F

72 2
Row

36Column

Treatment 180

L2Error 6

Total



a Explain the
disadvantages of

advantages
Latin square

and
design.

k') ft)

(d.) ComPare the efficiencY of LSD

RBD.

What way does local control

incrbase the efficiencY of an

experimental design ? 5

"tfr{ 
fixq"l fiedlr< aftqq q&aq"K

(iil Explain briefly the term 'factorial

exPeriment' with an examPle'

Define the term main effects and

interaction effects in relation to 22

exPeriment' 5

'<q B,fiqtfu qast' {qffi efr EqI-{<q

{qlTs E*s <rt"m 4-{ 1 2z "Rstq-qfr
{<I asK qr+ qrqfr-qt gsK< q(@'l fi$ I

4. Answer ang three questions :

futrqt ffi't em< €E< fr?lt :

10x3=3O
with

(a) Explain the complete analysis of RBD.

{TRr {e q&s-q-{< 
"ffRq't<FB-s fu?<q <lnrt

s-{t I

(b) Explain the complete analysis of CRD.

cEF{ <{ qM+-qal$ nt1F{s <s qF$qqx

3 (Sem-6/CBCS) STA RE ttzltt4tc 25 Contd.

cqfu <dqfuE<K qR{r qq qRnryq orut
silt

(g) What are the advantages of factorial.
experiment . over single factor
experiment ?

qs EqTqtfu qftsrc gq.arc q gamtfrr {AsK
$<tq'{q qrafD-{t s-<t I

@ Give the analysis of variance table for
CRD.

. cRD< AOV Etfrflq{ firt I

*T ?n'N ET{r s-{tr

(e) Explain the complete analysis of LSD'

cqFq <of qffi< affi1ffi Rcamq <iren

+Ett

q.-"1of {Ie. qQmt< 
"ttRqtrfuo fr6pq6i <il?rl

s-<t I

3 (Sem-6/CBCSI sTA RE tl2l3l4lc 24



(fl Write short notes on :

DTfufr.ng OPTION-D

( Actuarial Statistics )

PaPer : STA-RE-6O46

t. Answer the following questions as uo".,"il!-;
lx7--7

(ang seaen)

(a) A utilitY function "Tl:t::,1":"iT:;:i,
uniquelY. (State True or False)

lt@s {s qB$-q-qt< q1qfu $r-< q-{rl{ +-{t (b) An exponential utility function is of the

dfr$dt {Tcllt s-{ir

u(rrt)=ae'u, d>O

"(r)---e-o'u,a>o
uQr)=e-o'u'a>O

None of the above

(Choose tLe correct oPtion)

23 <q U"ilqtfi{ "rAq'K:r{Rce<q <fl<Bt m-<t r

(g)

@

(t) Balance incomplete block design
r-gAE qq-'l.f qB q+fi

(it) Greaco-Latin square design

carst-(EF{ u4 4fi.p1

Explain the process of estimation of
missing value in RBD.

Explain the complete analysis of 23
factorial design.

form

0

(it

(iil

(iu)

(d) State
sum

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

Insurance'works on the principle of

sharing losses and Pooling risk'
(State True or False)

one method of determining the

of indePendent random variables'

(c)

3 {Sem-6/CBCS} STA RE U2lt14lc 26
Contd..27

5+5= 10



(e) In the individual risk model, thenumber of claims
(i) is assumed to be constant
(ii) is assumed to be random variable(iiil can b: 

" constant or a randomvariable

(iu) follow a poisson distribution only(Choose the coTect optioi.)
(f) If S (x) is survival function of x, thens (0) is

0o
(iil oo

lttt) 1

(iu) l/2 (Choose the corect option)

(g) The relationship betrveen ?",, and Z* is
0 Tx= Lx* Lx+l

(ii) l*= L*_ Ly+1

(iiil T*= Lx_ T**l

(iu) T*= Lr* Tx*l

(Choose th.e correct option)
3 (Sem-6/CBCS) sTA RE 1l2l3l4lc 28

@ The
the

0
(it)

(iil
(iu)

force of mortali$ tt* is defined as

derivative w.r.t. x of

lo9 S (x)

- log S (x\

log F (xl

- tog F lx)" (Cnoose tLrc correct oPtion)

0 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 Thrc or False)

0 Which of the following expressions is

payable at the end of the year of death ?

n-L

0 e!*,A=: VktL xP* Q*rr

n-1
(it A*,7]=.4 vk*r xP; Qx+k*vn nP*

@

(iit) A, = I Vk*r rP* Q**x
k=O

(iu) A*,il= 
.!o 

Vk r,P* Q*,x

(Choose t?e arrect oPtion)

3 (Sem-6/CBCSI stA RE 1t2t3t4lG 29 Contd.



.2t
p

2. Answer ang
following :

(a) Write two limitations on
protection.

(b) Wnat is a premium ?

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

four questions from the
2x4=B

rnsurance

Gaussian

Given A*+r - A* = 0'015
; - 0'06, L \.

Q* = 0'05

Calculate Ax* Ax+t

Write down the exPression of the
actuarial present value for whole life
insur:ance with a unit payable at the

moment of death of (x).

For an individual risk model X= IB, if

p= elBlt =t) and o2 -va, (nlt =t)'
Then write down the expressions for
E (Xl and Var (X) -

3. Answer ang three questions from the

foltowing.: 5x3=15

(a) A decision maker's utility function is

given bY u(r) = G . The decision maker

has wealth of a;= 10 and faces a

random loss X with a uniform
distribution on (0, 10)' What is the

maximum arnount this decision maker

will pay for complete insurance against
, the random loss ?
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a

(g)

@M*0=expl"[,-

Write down the m.g.f. of
. S = X, + Xr 1...* X,1, where

Xt, X2,..., Xn are independent and
have identical Gaussian distribution.

(d) Write down the
condition"r p.ou.it;rr..x:i:",iJl,i";t
will die between the a
that it survived a 

"_t:t": 

and z, given

(e) Show that

k-t px = kp* . px_k
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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 pogitive loss is given by

f(x) = 0.25 (0.01"-0'01x1, x> 0
The owner of the propert5r has a utility
function given by

u(at) = -t-o'oosra
Calculate the expected loss and the
maximum insurance premium the
property owner will pay for complete
insurance.

' (c) Consider three independent random
variables Xt, X2, X3. For i= 1,2,3, Xi
has an exponential distribution
and Elxil= l/i. Derive the p.d.f. of
S = & + X, + X, by the convolution
process.

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

(e) Prove that

fr;/t)= tPx. p(x +t), t > o

where ?(x) denotes the future lifetime
of (x).
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U) t)ctine curtate future lifetime random

variable;i; and find its ProbabilitY

mass function (P'm'f')'

kl) Prove, with usual notations' that-

^1 - -Ve*+VP*AL***,6A*,il -

(h) lt l'@) = p t dpositive constant V x > 0'

then show that

A*=h

4. Answer ung three questions tlt#.::;
following :

(a) Describe different types of utility

f"""tioll pol"tl"g out their important

features relevant to insurance system'

(b) (A Explain the ro11 of an actuary in

'an insurance comPany' 5

(it Give some examPles of the

;it"tio"= where random events

*^Y ""'se 
financial losses 

5

Contd.
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(c) Derive the form of the individual risk
models, specifying clearly the meaning
of any notation you use.

(d) 0 Write down the characteristics'of
a deterministic survivorship group
as represented b5r life table. 4

(ii) Given that
so(t)=r-(r7roo) o < r < 1oo

Then -
(a) verify that So (r) is a vatid

survival function;
(b) find the expression for F6(t)

and fi (t);
(c) calculate the probability that

Ts is greater than 30 and

:*aller than 6o' 
2+2+2=6

Derive the expressions of life table
functions using survival functions.

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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l'ltrtitrlrl it lr !{';rt' <lt'lt't-t't:cl whole life

lilriilrrlll( (' lri ryltlrlt' :tt thC mOment Of

rll,rlll ol (*1.'t'trt' irrtliviclual is subject

1,, ,, ,'oltiilttttl lirt't:t: <lf mortality p = 0'04

l,,r tlrr rlislrilrtrtion of the present value

ol lltt' lrt'trcl'it ptryment at 6: O'10'

Calculate -
0 the exPectation

(it the variance

(iil Display the distribution function'
2+)+$=19

@ 0 Derive the expre^ssion for actuarial

Present value for the insurance-

PaYable at the end of the Year of

death' rr

(it On the basis of the life table and, 
i= O'04, d'etermine the mean and

variance of the Present value
random variable for a lOjyear term

insurance. with a unit benefit

PaYable at the end of the Year o-f

death issued on (3O)' 5(e)

a
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