(b) Describe the method of direct . ' Total number of printed pages-28
convolution of distribution to determine . 3(Sem-6/CBCS) STA RE 1/2/3/4
the distribution of the sum of random ‘
variables. 10 e | i ' 2023

5. Answer either (a) or (b): ‘ S
- (a) Describe the propertles of premium . BN ‘

principles. s i ( Regular Elective )

(b) Write short notes on: (any twgi i Answer the Questions from any one Option.
(i) Individual risk model OPTION-A
(i) Role of an actuary in an insurance ~ (Econometrics)

company ] - Paper : STA-RE-6016

(i) Whole life insurance . ' ‘ : e : OPTION-B

" 6. Answer either (a) or (b):
(a) Establish the relationship between the
insurance payable at the moment of

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

death and that payable at the end of : : : - OPTION-C
(b) tI;le yea:irfoffdeath 10 . " (Design of Experiments)
The p of the future life time (T) for : o ik
(x) is assumed to be Haper : olA-RE-B020
OPTION-D
,0<t<80 L
ft)= AO : e (Actuarial Statistics)
, otherwise ! ’

Paper : STA-RE-6046

at a force of interest 8. Calcul ” |
ce of interes alculate for z, Tl hhaks - 50

the present value random variable for

a whole life insurance of unit amount Time : Three hours
issued to (x) the following : 10 The figures in the margin indicate
() The actuarial present value : full marks for the questions.

(i) Variance
(iii) The 90t percentile

Answer either in English or in Assamese.

| Contd.
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" OPTION-A
(Econometrics)
Paper : STA-RE-6016

Answer the following questions as directed :

d=1

o SR we e| TR foral 2
(a) - An estimator -itself is a- ;
_ ; (Fill in the blank)
oS e b 1

' (T 31 979 )

 (b) Estimates and estimators are

(c) Write the full form of BLUE.
BLUE 3 57>} ©e! &t |

(d) The two regression coefficients are of '

signs. (Fill in the blank)

IS @diE o o | , *
(T A2 279 1)

(e) Define autocorrelation.
w5 R e |

() Regression coefficient bxy = byx.
~ (State True or False)

TS A P TS e AR A6 bxy = byx.

(i) synonyms A | ' (W G oy o7l
qacs (g9 Define econometrics. :

(ii) different wiffes sicel |
for Answer the following questions :

(iii) related to population wod SHRER Tel Tt g 2x4=8
T AR (@) What is the principle of least square ?

iv) None of the abo

& i sl e ofq Rawest 62
GITT OIS W .

[Chnose: the Sorrect et} (b) What are the causes of autocorrelation ? -
(%% ool TR Tlersd) 5 FRETE IR & e
3 (Sem-6/CBCS) STA RE 2346 2 3 (Sem-6/CBCS} STARE 1/2/3/4/G 3 ; Contd.




(9

(@)

What are the basic assumptions of

linear regression model ?

R IR iRy wﬁznaormsgﬁs ﬁw

Write any two consequences of
multicollinearity.

WWWWMn

Answer any three questions :

ICTE ﬁmmﬁaﬁﬁmwm 5x3=15

(@)

(b)

()

Show that the least squére estimate-s
are unbiased estimators.

(63! @ PSR I ST TS
ST |

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

ToIE AN (I I FiFet (2 Aqp=ge @2l

'wwwmﬁﬁﬂqWI

Explain the m_éthod of detecting auto-
correlation.

SR TART SR w9 oEfeER
JRY [0 :

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

gt

¢

"~ (d) What do you' mean by regression
analysis ? State importance of multiple
resression. '
STTel fRcael JTCe 15 o0 2 T IR S
SCEAID -

(e) Write a note on linear models used in.

econometrics.

weffifos TRET @Rl [WRE St 8w
9ol (oI T |

4. - Answer the following questions :
O oM Bl ol ¢

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

scope and limitations. 10
wieffaf; T S, et ST Ao 6o TS
5! PRI (BRA el |
Or

(b) (i) Show that the OLS estimators are
best estimators.

;  3(Sem-6/CBCS) STARE 1/2/3/4/6 5 o Contd. .
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(ii) Discuss the asymptotic properties )
of the least square estimators. ‘

| @maﬁwaﬂ%ﬂ%ﬁaﬁw
P - ST 54 |

(c) Describe Goldfeld-Quandt test for

heteroscedasticity. 10

ROGIT TR AR Goldfeld-Qﬁandt
A =10 |

Or

(d) 1f 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 = 0 and r=+1.

Y I X X9 boRRN SN o6 =, (oS

T ofA= TS St (R Tremest e

Fr=0%% r==1 20e T (€A TOI
- (0 29 I 9

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

. (e) Write notes on: 5x2=10
(i) Problem 'o_f multicollinearity
e SeR
(i) Test for linearity of regression
TR (RO FAlwe! i
Or : : ‘

() Write a note on hypothesis testing:
Explain how you would construct 95%
confidence interval for the pafameters
a and B in the simple linear model
Y=a+px+u. : a0
s A RRCA 53 (Bt forait | (3R srstrezrel
Y = a+ fx+u 265 a Wk B T95% A
Qo A =i (e TR 2 4

3 (Sem-6/CBCS) STARE 1/2/3/4/G 7 © Contd.




- OPTION-B
( Demography and Vital Statistics)
Paper : STA-RE-6026
1x7=7

1. Answer any seven questions :

Ricpreat ses1q Tex a8

(a)

Which one of the following is not a vital
event ? :

o R o X TR ?

(i) - Birth ()

(ii) Marriage (Ram)

(it Education ()

(b)

3 (Sem-6/CBCS) STA RE 1/2/3/4/G 8

(iv) Migration (2g%)

Answer the correct one :
w7 Teqeot foralt ¢

() GRR

NRR
) GRR < NRR

(i) GRR > NRR

e

Contd.

Y

‘ :

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

(c)

- (d)

Write one merit of crude birth rate.

weifie Tog I B AR ot

If NRR=1, then what we conclude
about the future population ?

3 NRR = 1, (O0% SRE® SRR 9o47@
sl e arelt foar 2

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

(i) specific death rate

(i) crude death rate

(i) standardised death rate

<Ot RO SR SR AW Tferedl TR
2 OO Rl (PN 4R Gl T2

() RS I |

(i) SRS TR 2N -
(i) S g

Contd.




. Vital statistics rates are generally ;

expressed as

) iper hundred of population

(i) per thousand of population

mwﬁﬂ\ww—ﬂ—ﬁmmwm |

?NT'Q?W

) ofe " TR

@ eff% T S

(g) Cohort of the life table is denoted by
: (Fill in the blank)
' @%«Eﬂ%m cohort¥____ [ TERIA
(T IR 99 =)
(h) In a life table define q,.
G G e, g, T RS B
(i} NRR<l indicates a ___ in the
- population. (Fill in the blank)
NRR<1-( GRS I |
| (3071 3% 73 7)
3 (Sem-6/CBCS) STARE 1/2/3/4/G 10 | : Contd.

() is the pivotal column of the:life
table. - (Fill in the blank)
_ GRS I T8 |
(3T 3% 79 39)
2. Answer any four : . 2x4=8

(a) Define vital events.
(&= ToaR e fd |

(b) Define crudé death rate.
| eHlfee ToiR g1 el |

(c) What is a life table ?
G wiferl {62 |

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

3 (Sem-6/CBCS) STARE1/2/3/4/G 11 . 5 , Contd.



(9)

Write fwo uses of life table.
i iR 7 R B
What is the expéctétion of -life ?
S e SO A e

Deﬁné cohort or radix.

Cohort Al radix I weE @ |

Answer any three of the following

questions :

5x3=19

Rireic fofats Tes ol ¢

(@)

(b)

What do you mean by vital statistics ? -

What are the sources of vital statistics ?

Cor S{RPRet I R et 2 T ~ARPRRT 92
TR 6 /e

E).(plain why crude death rate_usu'ally
fails to compare the mortality situations

- of two places. Describe the construction
of a suitable death rate for this purpose.

T3 32T [P T Tl TR (FIe SHifEe
E@?m%ﬂ'wmaﬁﬂanﬂ?m@
IR @R[ TAYS 9N [ A vl |

| (Sem—ﬁ/CBCS),STA RE 1/2/3/4/G 12 Contd. -

(e

~ columns of a life table.

(@)

(e)

What is a life table ? Explain different

S ifirl g B o e S OIS
ot Rfen TR I ¥ |

Define stable and stationary population.

59 Sk ZRA GRS IRE |
Define crude rate of_ natural increase

and Pearl’s vital index along with
advantages and disadvantages.

SR IR SPRAPTIR T R el T
e 29 e 2R (GRE FPIRFY &
|

Interpret the result:

oo FEITeTE IR0 A 8

i) NRR<1

(i) NRR>1

(i) NRR=1

3 (Sem-6/CBOS] STARE 1j2/3/4/G 13 g - Contd.




)| @

o : : U iy :

4. Answer any three of the following = - (i) Calculate GRR from the following
questions 10x3=30 ? 2 : data : : S
Rt foforT Tes faal ¢ ' R | w7 Trad 41 OU SRl GRR S s
(@) Define crude death rate and specific | i Total fertility rate

death rate. Also write the merits and
demerits of crude death rate. Tl

(35 TR 2W) = 1070-75

; : Number of female live birth ‘
AR CARGR LR LR AR R (AfeTie Gfke &R AR = 100
3l | SifEe o 4l o wqﬁw '
forat a0 _ , Total number of male live birth
- : ’ (@Wﬁﬁ—wmﬂmﬂos
(b) Distinguish between complete and ‘ (d) Define GRR and NRR. Show that
5 _ abridged life table. Describe in detail ; NRR < GRR.
i € construction of a complete life table. 1 GRR W NRR < e fml | oredt @
T Gl ool W% kY G oiffE | ~ NRR<GRR.
9“@ corge | W‘f% e W | (e) Define force of mortality.
o . ‘ . Force of mortality-S %t |
(9 () Mention the uses of life table. 5 Prove that (&34 341 () :
G SIfereR IRTE S | ‘. 1
el ' Hiot o =Th

3 (Sem-6/CBCS] STARE 1/2/3/4/G 14 Contd. ' 3 (Sem-6/CBCS) STA RE 1/2/3/4/6 15 s Ut




(f)' (i) Define central mortality rate.
R TR W e |
(i) With usual notation prove that

5T S B A @ T @

gl
0 mx—z_q)‘c
d
(11) d_'Lx =_dx

3 (Sem-6/CBCS) STA RE 1/2/3/4/G 16

_ »' 3 (Sem-6/CBCS) STA RE 1/2/3/4/G 17

OPTION-C

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

Answer the following questions :  1x7=7 -

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

ESEICE @ e 3|
| (3T 3% %39 79)

(b) Define the term ‘treatment’.

TABIF'Y Fe@ |

(c) What is local control ?

g e e

d is the simplest design of
. experiment. . (Fill in the blank)
it e AR e |
(3R 3% o9 )

Contd




(e) If the exp¢riﬁlenta1 error is smaller,
then the design is more :

: (Fill in the blank)

W AT GO A =W, (ofoN S

@n P (35T 3% 2979 )

] Factorial experiment is introduced by
_ (Fill in the blank)

EEAMNT AT 2AA 9 IRAI
s | (T 312 979 =)

(g) In a split plot design effects are

confounded. (Fill in the blank)
<51 Refere de wfeEe B oK
T 2 | (T 312 %79 F91)
Answer the follgwing questions : 2x4=8
eI PR e Tl ¢ |
(a) : Explain the term ‘experimental error’.
A & AR =0t |

- (b} What are the assumptions of AOV ?

o Rose SfoiReP e 52

SO

_way does it increase the efficiency of

WW‘W © B e 3 & 3o e @2

(c) Under what situation willv you pxjefef
Latin square design (LSD) ta
Randomised "block design (RBD)?

@ 1 ~RETe e 1o Sfewmmred
@Iion 2o wiewmme SelfesR o e

(d) What is a balanced incomplete' block
design ? Explain. :
sglere SpTes A ASeR /e e 901

_Answer any three Questions of the
following : _ 5x3=15

oo Rz fofb! 2 T fam ¢

(@) - What do you understand by local

control in design of experiment ? What

an experimental design?’ 2+3=5

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

()

@

What are the principles of design of
experiment used in CRD ? Discuss
about the advantages and dis-

advantages of a CRD (Completely

What is confounding ? - Distinguish
between ‘total and partial confounding.
2+3=5.

PTG’ [ 2 P W SRS FPGISER TS
e foral|
State and explain the advantages of

factorial design over simple experiment.

e ATF OrOCS R TAMIN WS
ARGPRR T 8 I 79 |

(e)  Six treatments were tested in an RBD.

With 4 blocks and the following sum of

_squares were detained. Analyse the

design and interpret the results.

I Randomized Design). = 3+2=5 ; \\gﬁﬁvﬁm wi1% 851 (BIRGH) 28 2! 451 Ao
il il v : Qe SOTE ol STS Al SAFTE (7R (T2
553‘ e ST B & A o s 96l oy R o) ©F SR T 3
;:g;iﬁ@@mwﬁmmwﬁmw Treatment SS = 900 .

| ' Block SS - 219

‘ Total SS = 1359

Given that (ft @2 ()
Fy 5 (3,15)=5.42 and (W%)
i1 .-0615)=45

Answer any three of the following:

10x3=30

<o ol Rz fofnr exe Tes fuat ¢

(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

3 (Sem-6/CBCS) STA RE 1/2/3/4/G 20
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(b)

L -

- (d)

(e)

e i e <R i Riw e

D). i

2 72 (TR saRifE e R

TsfefeI ST |

How are the principles of design of
experiment used in an RBD ? What are
its advantages over CRD?  5+5=10

A Sfere & B Ao wpre 37 96

 RBD 3= @? WX 2wt Wi @ |

Discuss the complete analysis of an
LSD.

<51 cﬁﬁaaﬁw%wmawcfﬁmévfww:

Explain the complete analysis of a 23
factorial design.

" @51 23 T2 HAMTR ﬁww«fﬁmqwm

|

Give thé’analysis' of a randomised block
design (RBD) with one missing plot.

Y5 w2 2l A A0 SR R

IR 1

- 3(Sem-6/CBCS) STA RE 1/2/3/4/G 22

() Write short notes on any two of the

following : - 5x2=10

(i) Basic principles of design of
experiment -

(ii)» Greaco-Latin square design
(- 3o et

(i) Split plot design
 Relfere e SfeEr

3 (Sem-6/CBCS) STA RE 12/3/4/6 23




_ ; iy @ - ;
: OFTION-D (¢) The p.d.f g(t) of T(x) is given by:
(Actuarial Statistics) : ; : _
Paper : STA-RE-6046 () tPxtte
1. Answer the following questions as directed : , (iv) t D st
1x7=7

; ‘ . S : J (lll) t Px- Myt
(a) An exponential utility function is of the , .
form .‘ L o L g,
; o ' (Choose the correct option)

i = [0} » : <
Y u(a)) 95 20 () The force of mortality u, is given by

@) ulw)=-e";a>0 . ' : ' S'(x)/S(x). - | (State True or False)
@) u(@)=e*,a>0 , . @ If u(x)=py,a positive constant v x>0,
(iv) 'ane of the above " then : '(Choose the correct option) |
Choose the correct option - S
(Ch ption) T
(b) The survival function So(t)‘ is o
monotonically decreasing. oo 5
(State True or False)
‘(‘c) Explain the meaning of the symbol A (iii) A = 'u'j: 5
(d) Explain the Copcept of utility function. fiv) Zx s

3 (Sem-6/CBCS) STA RE 1/2/3/4/G 24 , Contd. 3 (Sem-6/CBCS) STA RE 1/2/3/4/6 25
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| 2. Answer the following questions: .2x4=8 (d) A dCQi.Sion maker’s utility function is
i _ A given by wu(w)=-e>% The decision
M\ (@) Define the term °‘actuarial present maker has two random economic
‘ i - vahie - : prospects available. The outcome of the
;““{j : : ‘ ' first, denoted by X is distribuled as
“““ (b) State any two properties of survival N (5, 2). The 224 prospect,’ Y is
L function. , | distributed as N (6, 2.5). Which of these
H : A 7 ~ prospects will be preferred ?

l‘ .(c') If So(t)=%o for 0<t <100, then verify "‘ - (e)  Derive the expression for actuarial

present value for the insurance payable .

1‘ H i that Sy(t) is a valid survival function. at the end of the year of el
(d) What do you mean by reinsurance a4

Answer either (a) or (b):
arrangement ¢

(@) Explain different columns of a life table.

il 3. Answer any three from the following : - Mortality rates (g,) for a certain
r. | questlons : 5x3=15  § P population of insects are as follows :
i ‘ : ;

ﬂ‘ I (@) How do survivorship models differ ; ~ Agein years ol 0 a9 a
J_ “‘ from survivorship models for o . 0.1 02 03 04
(‘f b employment benefit ? ; |
| : j : :
‘ \ (b) Define force of mortality. Derive the | : Ageinyears(x) : 4 5 6

I

i - expression for S(x) in terms of constant | g, 206,081
‘ .
!I : force of mortality.

Complete the I, and d, columns of the

() Explain the ‘equivalent utility” of A life table assuming that [, =1,00,000 .

H . premium principle. i ’ : . . Bisli0

H 3 (Sem-6/CBCS) STA RE 1/2/3/4/6 26 . Contd. | Em-6/CBCYSMRE34G 27
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