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STATISTICS
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Answer the Questions from any one Option.
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The fi gures in the margin indicate
full marks for the questions.

Answer either in English or in Assamese.
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OPTION-A 4 (e) Regression coefficient by = byx

( Econometrics) L _ : (State. True or False)
Paper : STA-RE-6016 ; AN A5 by = by (37%] (7 ST))
1. Answer any seven questions as directed : () Economic model refers to a set of
: 1wred ‘ equations which describes the
ool SR Rt AesT e e vl ¢  relationship among the
_ variables. (Fill in the blank)
(@ g - . w{fe wige 5o TR Tere
Economlcs + Statistics = : o<l T IO | (3 Hz ofq9 )

(Fill in the blank) :

AR o S + sioRT R i I (g9 Define homoscedasticity.
(:/757 PICE ofqq ) Ty Eebie e W3

(h) The two regression coefficients are of

(b) What is linear regression model ? : ;
signs. (Fill in the blank)

R e g e AaT:
L SR dlee o o
(c) Two regression lines are mutually ; (Wﬁ‘ﬁ'g‘f 1)
P ipendicular, il X qud. b arg o (i) In usual notatlon r2 means
independent. (State True or False) : (Fill in the blank)
X S Y I g 2 (0% ANEA (I qOle 5159 BHzE, r2 WH |
SiPoE oY TA| (&% @ «9F @) ‘ | (T} HZ 939 )
(4 Define autocorrelation. ot ) What is, BLUE?
' PR A 7| _ BLUE W@ 2
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Answer any four questions : 2x4=8

o) [zl BifIs 2R Tel IR ¢
(a)

(b)

(@)

(e)

Explain the concept of multlple linear
regression. :

IART FANHTA LIFACE I A |

What are the effects of auto- correlatlon
on OLS estlmator')

OLS SIReTae 8oF® 95’F Rehae eor &
fe -

Write any two characteristics of

~ econometrics.

WL R 1ot RivEel See 31|

What are the basic assumptions of
linear regression model ?

R iERd Wit sfeaRarTE & &2

Define multicollinearity with an

example.
el PRI S tice e i)

What are the methodology of economic
research ?

SIS TR AR R weE & [

3 (Sem-6/CBCS) STARE 1/2/3/4/G -~ 4

(g) What do you mean by the test for
linearity of regression ?

Wﬁmﬂwmiﬁﬁ%ﬁ
forall|

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

Frew 3o wiREes afowelo e g i

3. Answer any three questions : 5x3=15

o e fofn e Tt IRl ¢

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

T 2o ot e sprem 35 T m{@
@RI T

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

@ﬂg—wqﬁw’% WWW
el

‘() Discuss the importance of multiple
regression. ; :
qE-IARTIT GFG S |
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‘ @

| (e)

(9)

(®)

Y =B+ BoXoi + f3 X5 +U; is
multiple regression model, then
estimate g, 4, and ;.

Bl Y, =5 + By Xy + ﬂgXéi + L7 FoRG!
BoTR] IR, (O ﬁ‘l,;ﬁz I 3,3 TN
Refa 0

Show that OLS est1mators are best
estimators.

(T3 (T OLS W (XS NS |

Write a note on linear models used in
econometrics.

wefifes qRRR @RI @RE SRR eske
@bl (G foral |

Explain the methods of detecting
autocorrelation.

WW@WWWW
I <54 |

Write an explanatory note on
heteroscedasticity.

T HelfRT esme @ Gt B
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- Answer any three questions :

10x3=30

o) Rz fofanr o Tl foral ¢

(@)

(b)

(c)

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

RS, T 2T, ST S ANEOR o7
@51 IS (At ol |
Find the angle between two lines of

regression. Explain what happens to

the regression 11nes when r=0 and
r==1. 7+3=10

AT (@2 Tl e (Peis! e i1 r=0
& r=+ 1 20 AN (& TOI (F T
I 54 |

Describe Goldfeld-Quandt test for

~ heteroscedasticity.

@B THERBE AR Goldfeld-Quandt
S 3 4|

If Y is dependent on independent

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

7/ Contd.




(e)

y 3ff X ¥oF e Foe bore T, (908
N 35 TS SR G T ST

4| (e (@ RS TR b (PROR

TN 3o ST (2! TAFA] |

In the linéar model ‘.(’WTEI?I‘T ﬁlﬁ)

Y+a+pX;+U;,1=12,..n

where U; follows usual least square
assumptions. (T U; @ Ty EQL
SSYEIT &4 T 1)

(i) Obtain OLS estimates of the
~ regression parameters.

AN 2B S[PeT F |

(i) Prove that the OLS estimates are
linear. v

2RI N (T AR (D! S |

(iti) Find the distribution of léif U,-~.N

(0, 52). 4+3+3=10
Y;3 359 oie fAefy st 3 U~ N
(0,021
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A random sample of five families yield

% the following data :
A1~ Ay eford TR weTe T
] IR ¢
Family A B C D E
(oifRateT)
Savings R
@ *
(in ‘00’ Rs.)
Income 8 11 9 6 6
(SI)

(in ‘000’ Rs.)

No. of children 5 2) 1 3

(T AT

(g) Write ﬁotés on :

3 (Sem-6/CBCS) STA RE 1/2/3/4/6 9

Estimate the regression line of savings -
on income and number of children.

ST ST ST TR G T TR (=
[efa =11 ' :

5+5=10
Gl foral ¢
(i) Test for linearity of regression

wqatafﬁwawwm
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I ks ‘ . :
(i) Models used in econometrics - ‘ ORTIONR

( Demography and Vital Statistics)

il : wefifew @ @l
\ < < W
i‘j ‘ ) Paper : STA-RE-6026 -
l (h) Define prgblem of multicollinearity. :

What are its main consequences ? 1. Answer any seven questions : 1x7=7

I o | 1 ezt abra Bea f ¢

ISR RSICEAS SRR TR SRR TS _ ‘
TR [ e (@) Define vital event.
o Toae k@ |

(b) Write one drawback of crude death rate.

wifEe Joi W 451 S

(c) Staté True or False : GRR > NRR
S5t 7 fg Bt ¢ GRR > NRR

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

about the future population ?

,ﬂﬁNRR=1®,®%ﬂI@@WWi@@W
oify & gt e '

(e) Write one merit of STDR.
STDR b1 Rt @l
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Fill in the blanks :
QT 912 279 70 &

(/ A stable population is closed for‘

()

()

0

39 TR @6t I I |
GRR is a number.
GRR 40! . T71|

is the pivotal column of the
life table.

GRSl TJ B8 |

ly is the of the life table.
lp SR ©ifermt I @R

CDR usually lies between and

per thousand.

- CDR RIS i P

M 2fs Yrzme owogw |

3 (Sem-6/CBCS) STA RE 1/2/3/4/G 12
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2%x4=8

Answer any four :

Ricte 85/ T fra ¢

(a) Deﬁne general fertility rate and total

fertility rate.
e TETOR T O [P TIIOH AW T
o | ‘ -
(b) . What is reproduction rate ?
 eigwe 79
(c) Write two uses of vital statistics.

Toa SRR 77 TRRA
(d) What ié the expectation of life ?
- SR el e
(e) What do you mean by life table?
- GRA el 1A 6 e

() What do you mean by central mortality

rate?
R g 29 I e gane

Contd.




” ()

I e

@)

Hi
{‘ (h)

Define cohort or radix.

ORI e At erRes Ficeat firt |-

What do you underst .
i and by crude birth

TS T 2] 3feee ﬁs‘qm?

‘J 3 A : r (6] h f ‘

H“‘ . nswer any th ee f € : (0] ()W.ng

N/;‘ questions . ; 151 X3=1
1S

1 Rz obre Sew ot ¢

I = | »
8 (a) \\:}/h'at d9 you mean by vital statistics ?
rite different uses of vital statistics.

e Rl I R Jente B Rl e

JIRPIR forai |

Define balanci :
§ ng equation ;
down its uses. and write

CIPRI AP @l iz o 3 AR

T o » ,

Write the method of obtaining vital

statistics data. Mention j
; - Mention its ad
and dlsadvantages. v HlAeen

m oﬁyﬁw O y[om ﬂ”‘a?f@?ﬁﬂw
, N G
A SffRe-wefRpTE S ) -
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(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 ?
R A 913X TR TR TR TR e
Wﬂaﬂ%qﬁww?ﬁmﬁw
TR 29 @R ot IF R e e

(¢) Define a complete life ‘table and an
abridged life table. Describe the basic
assumptions in the construction of life
table. '
srenf G oiferel o e TR wifETer
el Al | SR Siferm st A St
R foval |

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

advantages and disadvantages.

R, SREPRE GIe el gfE srfEe
| mm%mﬁ@m‘wm@rﬁmu
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(g) Write a note on infant.-mortality rate
(IMR).

ﬁ@ﬁWWQo{a—@ﬁ Bret Bl |

(h) Deﬁne stable and staﬁonary populatlon
B oI ZRR TR e f '

Answer any three of the foll'owing
_QUestions: A ~ 10x3=30

Rcazar o519 Gex faa ¢

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

. W 2R % [FE Jo T e

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

G i Rifen weomg 3561 1 AaRes
CARIL. SRR 91 G ©Ifersl G o9

' (d) Write the merit

(i) Mention the uses of life table. S

SECRCIGEIR] 2R S 4
| (i1) Calculate GRR from the following
, | :
data :

woTS B 1 OUR A GRR Sferedt 8
Total fertility rate (0 TSR

7]) = 970:25

Number of fernale live bir

Sife T k) = 100
f male live birth

th (ﬂﬁmﬁ

Tbtal number O

(35 o G TR A = 109
s and demerits of various

measures Of fertility.
o Rfon TePERE AR = SERAPTIR
ferall|

| e i tes. -
(e) Explain different reproduction rate

Show that NRR < GRR.
o 2 (P20 T @yed @
NRR < GRRI : _

9 JER for

. 17 | Contd.
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() Write short notes on : -
: 5+5=10 il

| W m %’TQ” o

l ~ (i) Populati Design of Experiments
i  Population composition (Design of Exp )
i ' TR oMo ‘, paper : STA-RE-6036

1. Answer any seven questions : 1x7=7

i ‘}‘ (ii) Dependency Eg
‘ fersefor e ficeea o
| o5 e B fra 3
(9) Define force of (a) The term ‘analysis of variance’ was
i mortality., . introduced by :
_P TR T fmy , _ (Fill in the blank)
 Prove that (i =1 cv) ool e’ SR AN EIREE
1 | R (T 312 779 #9)
/,lx +— = m
2 - (b) What is an experimental error ?
(h) With AR @ W 2
usual notation, prove th
WWWW at ‘(c) What are the basic principles of an
. GRS e 'experimental design ?
| o a5t oS e e
. W ap , (d) What is local control ?
| X Px 4 Px L P
| Lo xn g el e
\} el Replication provide a valid estimate of
‘ ~ (Fill in the blank)
i e T——
| - ; _ SR ey W Ff I
a | . (4 3% P
3 (Sem~6/CBCS| $TA RE 1/2/314/6 18 ' ' ; « : /
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When do we use the layout of CRD ?

0,
CRD ¢ &l wif¥ cofom a1 2w
(g) Define comparative experiment.
ORI AR R
- (h) Define experimental unit.
' AT G FeE@ |
(i) erte down the formula for connection
factor.
TN BIFS 7G0! foradl |
() Define incomplete block design.
S U T R R
Answer any four questions : 2x4=8

(@)

(b)

What is factorial experiment ?

REAMING 2w o

Why is local control also known as
‘error control’ ?

Wﬁ?@‘ﬁsﬁw —ﬁﬁwq{%@m@9

3 (Sem-6/CBCS) STA RE] /2/3/4/G 20

(c) Under what situation will you prefer

(d)

()

(9)

(h) Write down the necessary con

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

LSD to RBD?

W@%WW%W
Waﬁmwﬁwﬁmm?

Write down the advantages of

completely randomised design.
s Ao AR ARATER forat |

Write down the advantages of

randomised block design.

‘meﬁﬁwml

Write down the advantages of factorial

experiment.
T SRR RaEeR

Define balanced incomplete block

design.
sfers wpTerld Qe #Rrwa e

dition for

the existence of a BIBD.

Wwﬁmﬁw@@—awmﬁﬂ
oprelaull »
21 Contd.




Answer any three questions : 5%3=15

Rzt fofi) e Ses fat ¢

"What do you understand by

randomisation and replication in design

of experiment ?

Wﬂ%ﬁwﬁm«nﬁfﬁmwwﬁ
el )

3 randomized blocks. Explain the

following : .
1. The null hypothesis
2. AOV table

4%! TABGR A, B, C &= D, 3B qtess 2o
WWZ@ITWWW

1. Re gwm
2. o Rovd wifemt

3 (Sem-6/CBCS) STA RE 1/2/3/4/¢ 22

()

Fill in the blanks in the following

analysis of variance table of LSD :
oo (1A 3of SifteTia epie e wifereted
sl 41 8

. Source of

variation

df SS MSS F

Row

Column £ 7 36

An experiment was conducted to test

Treatment 2

180 = o

4 treatments A, B, C and ‘D in -

Error 6 - 12
Total - -

(d) Write a note on the advantages and
disadvantages of confounding.
FARIGET FRU-IFIRAPTR Ao 1

(e) What are the assumptions of AOV?

| What is design of experiment?
eprel RosaeR wfsgRaPz & 2 ekl
wfeER 52 -
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{fi Ezxplain .the advantages . and
: disadvantages of Latin square design.
CAfoa 35 wfereTes ARat =i SPRuTR
BN :

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

G ToAMIN SRR eI 72 ST AT

- R Sl |

. (h) Give the analysis of variance table for
CRD.

CRDF AOV Sifeiid fizt |

4. Answer any three questions : 10x3=30

R fofa5 e Tex el &

(@) Explain the complete analysis of RBD.

Qo 2 ST ~ARAIRRE Resee i)
sall e

(b) v Explain\the complete analysis of CRD.

?ﬁm’iﬁw AR SRR Reaast i
|

3 (Sem-6/CBCS) STA RE 1/2/3/4/G 24

()

d)

. (e)

3 (Sem-6/CBCS) STA RE 1/2/3/4/G 25

() What way does local control

increase the efficiency of an

experimental design ? o

iR Fagd Tife 63‘1@ S S
el ORISR TR FE?

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

experiment. S

@ BAMINE AR AR G Tare

2[E® S 1 34 | 22 AT FHNES

SHJMWWW‘WW@%QM
Compare the efficiency of LSD with
RBD. . _
@it ol ST Tpfoes Ay ASFEN
WO (e el 41

’ Explain the complete analysis of LSD.
@ <ol s AR Rosmed
4| ’ :

Contd.




(f) Write short notes on : 5+5=10

5 (Bl vl

() Balance incomplete block design
TS WpTsye e ST

(W) Greaco-Latin square design
-G 36 S "‘

(g) E{(pl{iin the process of estimation of
missing value in RBD.

Ao e SfSmmmIT Sifys e ,
e

(h) Explain the com '.
mplete analysi 3
factorial design. G

23 3 GAMITIE ~ATT5p1a STsjel Rosrae i<t 4 |

3 (Sem-6/CBCS) STA RE 1/2/3/4/G | 26

i
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OPTION-D
(Actuarial Statistics )
Paper. STA-RE-6046

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

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

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

i uo)-ael ]
(i) u(w)=-e*,a>0

[} wlw)=eiine > o

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

(c) Insurance works on the prihciple of

sharing losses and pooling risk.
: (State True or False)

(d) State.one method of determining the
- sum of independent random variables.

Contd.




(e) In the individual risk lﬁodél th
’ C .

number of claims
g IS assumed to be constant
i) i
(it) - is assumed to be random variable

(iii) ca
) n be a constant or a rand
variable i

(iv) follow a Poisson distribution only

(Choose the correct option)

w9
i
(i) 1

- fiv |
(i) 1/2  (Choose the correct option)

The relatiohship between T, and L. i
e
(@) Te=Le— Lyt
AR
i0) Tym Lo+ Ty

- (Choose the correct option)

3 (Sem~6/CBCS) STA RE 1/2/3/4/6 -~ 28

0)

The force of mortality py is defined as
‘the derivative w.r.t. x of

(i) logS(x)
(i) —log S(x)
(iii) log F (x)

(iv) - log F(x)
: » (Choose the correct option)

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
ct in case of the insurances

incorre
at the end of the year of death ?

payable

n-1 »
o

n-1
R e L
k=0
e ksl
(lll) Ax = Z V kpx qx+k
0

(iv) Ax:ﬁ T

Contd.




fOHOWing': : 24
5 () Given A, -A,=0:015
: x4=8 ¢ o :
(@ Wri - i = 0-06
te two Ilmltations on : q, = 0-05
Protection. : Insurance x

Calculate A+ Ax+1

(b) What ; . ,
1S a . :
: premIUm?. (g) Write down the expression of the
actuarial present value for whole life
insurance with a unit payable at the

given by : : moment of death of (x).
: My _(t)=exp [a( I_Jl\zt (h) For an individual risk model X = IB, if
' ;] . - ' u=E[B/I=1] and a2 =Var (B/I =1)-
Write down the m.g f Then write down the expressions for
Sk e ol f E(X) and Var(X).
15 2+...+Xn, Where i
Xl: X %
L f(;en,tXn are independent e | 3. Ansvv(.er'a_ny three questions from the
lcal Gaussian distribut‘v | following : 5x3=15
; : : 10n. : :
(d) Write down the (a) A decision maker’s utility function is
v O ex : : ‘
C(?nlelOnal Probability thpresslon of ;‘ given by u(w)= Jw. The decision maker
will die betweep the a R lewborn | has wealth of d)= 10 Sl fases a
that it survived to agfe): f3 2 civen | . random loss X with & ugiform
(e) Show B : distxjibution on (O, 1.0). th'at is " the
5 maximum amount this decision maker

will pay for complete insurance against

X‘p i ¢
i the random loss ?

3 (Sem~6/CBCS) S14 RE Y346 - 30 .
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(b)

(c)

(d)

(e)

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

flx) =025 (0:01e-001x), x>0
The owner of the property has a utility
function given by ’

u (a)) — _g0:0050

Calculate the expected loss and the
maximum insurance premium the
property owner will pay for complete
insurance. ’

Consider three independent random
variables X, Xp, 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,+X; by the convolution

process.

Write a note on the properties of

premium principles.

Prove .that

Jre®)=ipy. u(x+t),t>0
where T(x) denotes the future lifetime -

of (x).

3 (Sem-6/CBCS) STA RE 1/2/3/4/G 32

H

(9)  prove, wit

(f) Define curtate future lifetime random

variable K (x) and find its probability
mass function (p.m.f.).

h usuai notations, that—
1
Ach-r-L—l =qu +Vprx+n:m

(ﬁ) If u(x)=u,a positive constant V x >0,

then show that

b
Ax—,u+6

ee questions from the

Answer any thr R

following :
different types of utility.

Describe €
i inting out their important

~ functions po1 : '
features relevant to insurance system

in
' (b) (1 Explain the role of an actuary !
" an insurance company.
e
(i) Give some examples of thts
 situations where random €ver

may cause financial losses-

Coﬂtd.

3 (Sem-6/CBCS) STARE 1/2/3/4/G 33




(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
(ii) Given that
Sy (t)=1-(t/100), 0<t<100
Then — ‘ |

(a) verify that S, (t) is a valid
survival function ;

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

(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.

] Establish the relationship between the .
insurance payable at the moment of

death and that payable at the end of -

the year of death.

3 (Sem-6/CBCS) STA RE 1/2/3/4/G¢ 34

. (g) Consider a S-year deferred whole life
. insurance payable at the moment of
death of (x). The individual is subject
to a constant force of mortality u= 004
for the distribution of the present value

of the benefit payment at §=010.

o Caleulate —
(i) the expectation
(ii) the variance

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

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

(i) On the basis of the life table and
i= 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). 5

3 (Sem-6/CBCS) STA RE 1/2/3/4/G 35 _ 1500
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