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STATISTICS
( Regular Electlve)
Answer the Questions from any one Optxon.'
OPTION-A
. (Econometrics)
Paper : STA-RE-6016
| " . 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
(_Econometricé )
Paper : STA—RE-60 16 -

1. Answer the followmg questlons as dlrected

1x7= 7
Bk SR SR m'w m
o (a) An estimator itself is a S
(Fill ih the blank)

- ﬁrﬁi L
) (a//a‘? éfa‘ 27 #)°
'('b)‘ Estlmates and estlmators are -
. oS W S SR =

(i)  .synonyms
(iij different
(i) related to population

~ (iv) None of the above

89T «oNe = . _
(Choose the correct answer) :

(% e ?ﬂ‘ﬁi@ﬁmw)
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() Write the full form of BLUE.
BLUE 3 7> ©i&T! frat|

(d) The two regyeésion coefficients are of
o _'signs. (Fill in the blank)

STz @en"aﬂfﬁ‘ﬁﬁﬁ
| (wa?év?wqwx

(e) Deﬁne autocorrelatlon

W’BW KR ﬁtnl

] Regressmn coefficient bxy = byx.
(State True or False)

W‘Tﬁiﬁ"bx;/ = byx. o
| (Y A T )
(g) _Deﬁne econometrics. S
e et |
2. Answer the following questions; :  .
wwwm S 2x4=8
(a) Whaf is the pﬁnciple of least square ? -
e 3ol ! e
| .(b) What are the causes of autocorrelation ? .'

TR TSR R Roe
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; (C) What are the basic assumptions of
linear regression model? .
R e SR SfeuRdrnE & R

| (d) Write any two- coriseq_'uences' of
multicollinearity. .
AFSRRGRb R zﬁrw %mm

3. Answer any three questions : . .

'Wﬁmmﬁﬁﬁmww © 5x3=15
(a) Show that the least square estlmatcs '
~"are unbiased estimators. .

- cw'«i@ mwaﬁwwﬁ‘m@
TS |

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

- ;mawqmwwﬁsmwm
TOIER Wers 43 (INCe! Rastd =1 |

(c) Explain the method of detectmg auto-
correlation.

| W%W%WWWm‘
A #1
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(d) What do you mean by regression
analyms ? State n:nportance of muiltiple
‘resression.

_'wﬁmqfﬁmﬁiqmwm :
. S WAL

(e) Write a note on linear. models used' in
_ econometrics. :

.w@mwmmww@j
'-@Tmﬁm B :

4, Answer the followmg quéstions :
R e Forar s

' (a) Write an explanatory hote on
econometncs, its. methodologles,

scope and limitations. 10°
'weﬁl%mmﬁ mmﬁWe«s
Qr ‘

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

m«rmowmmﬁwl
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(i) Discuss the asymptotic properties
- of the least square estimators.

TN 3 R Gt bz
GO 41 |

(c) Descrlbe Goldfeld Quandt test for
“heteroscedasticity. o 10

o @mm&%ﬁ SRR Goldfeld- -Quandt
R SR =

Or -

(d) 1f Y is dependent on independent

. variable X, then estimate ‘the linear

- regression by least square method.

. Explain what happens to the régression
lingé when r=0and r=+1.

yﬁxwmﬁmﬁam@,

| maﬁﬂﬁﬁw@mwmw o

WK r=09% 7 = +1WW°I@'«’HW
- (P R IR ]G | '
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(e) Write réo,tes on: | _. ' 5x2=i0
(i) Problem of multlcolllneanty
mﬁ@ﬁﬁmﬁﬁa R
(iz:) Test for llpeaﬁty of regression
ey (3R3oR Aot A
| or

() Write a note on hypothesis testing.
Explain how you would construct 95% .
confidence interval for the parameters
a and B in the 31mp1e linear model
Y=a+pfx+u.. 10

mﬂwmwmmmﬂawm .

- Y=a+fx+u J8A6F oS B I95% Rui
Gl T e (e SRR 3 3= |
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'OPTION-B
( Demography and Vital Statistics)
| Paper :- STA-RE-6026
l.. Answer any seven questions : L 1x7=T7
Ficeieat rebrT B3 fi ¢

(a) Which' -one of the followmg is not a vital -
event ? :

o A T ‘zlﬁin ?@ 2
| ) Birth (W)
(i) .Marriage R
(i) Education ()
(iv) Migration (eew)
(b) Answer.the correct one :
| @{a TGO! o ¢ |
) GRR - NRR
(i) GRR < NRR
(i) GRR > NRR
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(é) Write one merit of crude birth rate.
oIS O B b R B

-(d) If NRR=1, then what we conclude
about the future population ?

" I NRR = 1, (O[S SRYS TPRYF 8o4TS
iy & qett fiwre

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

(i) specific death rate
g j(ii)_ crlide death rate- |
fii) standardised death rate
<t ReR R SPRUN @ SRtedt g
T woTe Nl P R S AN
() REBYgR=A
) RS RN T
(i) TS TR 2
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ij] ~ Vital. statistics rates are generally.
expressed as o

(i) -per hundred of’ population
(i) per. thouéand of population
= -
S oS = wPRae
(i) o e R
(g) Cohort of the life table is denoted by
B . | (Fill in the blank):
G cohortF__ (X THRIH|
o (4T 32 o3 #9)
(h) In a life table ‘dqﬁrie d,- ’

947 G SIfFRIS, g, -3 FRE

() NRR<1 indicates a . in the

population. ' (Fill in the blank)
NRR<1-( GPRAS __._ J@|

(0 312 73 7)

Al
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‘is the pivotal column of the life
table. (Fill in the blank) -

@wmﬁwmww
| (wa‘?ér?wwr)_

"~ 2. Answer any. four : o | - 2x4=8

)

(a) Define vital events.
o W 3@ a1
') Define crude death rate.
(© Whai- is a life vtamg >
B S el Ro?

. (d) What do you mean by age spe01ﬁc
- fertility rate?

wﬁﬁ%%@mqﬁm%w?
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. R Write - two uses of life table
| ERA SifeReR Eﬁw ﬁﬂzm |
.' () What is the expectatlon of life ?
“ §%$¥#Hﬂasﬁmﬁfﬂmﬂﬁ$?
' ‘,'(g) | Deﬁne cohort or radix.
'Cohort I radix 3 FKE ﬁﬂl‘l

3. Answer any three of the f_ollowing

questions: - - 5x3=15 -

ﬁkanwrﬁﬁﬁﬁa*©@aﬁ#m

(a) What do you mean by v1ta1 statlstlcs ?

What are the sources of vital statistics ?

Eﬁavﬁbrﬂﬂaﬁmaﬁ%aﬁn?Bﬁﬁoﬁbrﬂwakua
Sopnz & e - :

' (b). Explain why crude death rate: Iisually' .
fails to compare the mortality situations -

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

T9F R R 7 v et =911 9] e
I @RI ToE TIR W R Fra
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. (¢) What is a life table ?- Explain different .
- columns of a life table. o

o %@lﬁaﬂiﬁmﬁs{mm«%m. |
: (d) | Define stable and statxonary populauon
ﬁzawmwmmﬁm

(é) Define crude ‘rate of natural mgrease
| and Pearl’s vital index along with
advantages and- d1sadvantages

ﬁﬁﬁlmwﬁw%maﬁwﬁwﬁa'
- faat
M 'Interpre't f.he result :
; () NRR<1
(zi)'~ NRR> 1

(iii) NRR=1
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4. Answer any‘thrée of the following -

questions: - : ' 10x3=30
-ﬁm fesrg @m ﬁ:n 3

(@) Deﬁne crude death rate and specific
death rate. Also write the ments and
dements of crude death rate.

SIS R T v RAB g 7
ot wceiie s 2 AR S SRRePER

(b) Distinguish- between complete and |

abndged life table. -Describe in . detail
" the construction of a complete life table

MRy gryemt | o) G wifeRt AR
- PR SER =i

(c) () Meﬁﬁdﬁ the uses of life table. 5

.WWW@WWI ‘
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el

(i) Calculate GRR from the following
" . data: o - 5

| WWWEW’MGRRW@T@

Total fertility rate l ,

(I TR TR) = 107075
‘Number of ferhale live birth
(VR GRS TR R = 100

- Total number of niale live birth
(6 4% Giie T ) = 105

(d) Deﬁne GRR and NRR. Show that
NRR < GRR.

' GRR W* NRR 3 %@ i | 6rgedt (@
NRR < GRR.

- {e) Define force of mortality.
' Force of mortality-3 Jig&! fa |

Prove that (éNT‘T = Q@) |

1
.ux+§'=mx
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——— ]

() () Define central -m'ortality_ rate.
e TP IW 7{@1 )
(u) Wlth usual notatlon prove that

WWWWWW@

0 ™Tog
i
(i) E-,{'Jx=—dx
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OPTION-C
( Design of Experiments)
Paper : STA-RE-6036
1. Answer the fbllowing questions : - 1x7=7 .
. wH aﬁ@“s‘w e fia 3

(a) Rephcatlon prov1des a vahd estlmate of
(Fill in the blank)

woRfeE e W R
| (T 3T o7 )
(b) Define ,then term ‘ttjeatr.nerit’.. '
BolIpI’S Feel |
(c) What is localvéontr'ol?. -

g R e

(d ____ is the simplest design of
experiment. . (Fill in the blank)

it e oA S|
(1Tt 31 79 )
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(e) If the expenmental error is smaller
then the design is more
' (Flll in the blank)'

zﬁﬂ%was:ﬂ%m@,m%mw%mﬂm
Q@R = (afrﬁ?éﬁmaﬁr)

il Factorial experiment is introduced by
- (Fill in the blank)

‘a@mﬁﬁzxa@m A «ﬂw
IR | (ﬁéﬁ‘ﬂ?‘fw)

(g) In a split plot design effects are
confounded (Fill in the blank) -

uﬂﬁﬁ@f@@%“ﬂ%ﬁﬂ? . BiEeR
TS | | (wa‘?éﬁ*wm

2. Answer the ~f0116wing questions : . 2x4=8
| .(a) Explain the term ‘experimental ei’ro,r’.
(v) What are the assumptibns of AOV?

&A%Re ﬁcsma wf%mwﬁs e
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(o] ~Under Wha.t éit_uafio'n will you prefer
Latin Square design (LSD) to
Randomlsed block des1gn (RBD) ?

) quﬁ%ﬁs@mﬁwax@wﬁwwﬁ
@il 2o S st ol =e |

(d)’ What is a balanced incofnplete' block
: deSIgn’P Explain. '

Ww«fﬂ@mﬁs?WW|

"~ 3. Answer any three questlo,ns of the -

following : o _ S5%x3=135
(a) What do you gnderstand by local

control in design of ¢xperiment? What

"-way does it increase the efficiency of

an‘experimental design? - 2+3=5 '

ﬁ@ﬂwﬁmﬂ@ﬁﬂﬁﬂmiﬁmﬁsm?ﬁ .
SR Ao W%F’T’N wFel GRS [T -

R R
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(b) What are the pnnc1p1es of de81gn of
. experiment used in’ CRD? Dlscuss
about the advantages and dis-
. advantages ‘of a CRD (Compléte‘ly‘ 3

Randor‘riized Design).. o 3+2= 5

| .Wwi‘wmﬁﬁsﬁ%wasﬁ B
.cmmwmwaﬁmmwﬁmﬁaﬁw |
ﬁﬂmﬁwtl '

(c) What is confounding ?. Distinguish
- between total and partial confounding.

2+3=5 -

| '.~?ﬂm@ﬁ=?quwﬁ¢mﬁﬁ‘@mm~
oA

(d) State and . expléin the advantages of
factorial deS1gn over simple expenment. '

L mm«wmw
SRz T <R g =4
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(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. _
B ToloT S 851 (BTRBY) < % <ot Ao

Qe ST +il STS Al SUPTR CoIrd TR
SR Rewed o) o Siesrf g =M1
Treatment SS = 900

Block 88 . =219

Total SS = 1359

Gixien'thét (frat WTCQ @) |
~ Foos (3 15)= 5.42 and (vsn@)
| Fy0s (5, 15) 4.5

4. Answer any three of the followmg
10><3 30

el ol ﬁmz;n‘ fofst epsia W fra 8
. (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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R Wi &2 el =i Rfw PR B
- 2 R efiReifere saRifiT e Rsaet
| eI S =i _
~(b) How, are the principles of design of
experiment used in an RBD ? What are
its advantages over CRD? " 5+5=10
At ofeen R R A ot 3R @b
RBD 1 =2 @< 2! =i orar|
(c) " Discuss -the complete analysié ‘of an
LSD. o ' . :
Bt (1D <f SifSwmIT sT Ry i 11 :
(@) -Explam the c¢omplete analysis of a23
factorial de81gn '

aﬁ23w%ﬂmﬁzﬁwm¢ﬁmﬂw
mn

'(e) ‘ lee the analysis of a randomised block
design (RBD) with one missing plot.

W%WWW%WM '
, T
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() _Write short notes on any two of the -

following : : 5x2=10
et el izt 7517 R 631 oIl ol 8
(i) Basic pr1n01ples of de31gn of’

experlment

o] T T ﬁiﬁﬁg
(ii) Greaco—Latm square design

- l-Gafoey 3 wﬁm

(iii) Split: plot des1gn

3 (Sem-6/CBCS) STA RE 1/2/3/4/0 23



. OPTION-D
(Actuarial Statistics) "
~ Paper :.STA'—RE—6O46~ '

1. Answer the followmg questions as directed :

1x7=7

(@) An exponential utility function is of the
- form.- - . :

) u(w)=aew-,“a>o,
(ii) u(w)——e  a>0

(i) ulo)=e" ,a>o'

(iv) None of the above

(Choose the correct optlon) '

(b) The survival function S,(t) is
| monotonically- decreasing.
. (State True or False)

‘ | (c) Explain the meaning of the symbol A, .

(d) Explain the concept of utility function.
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).



(e) The p.}d.f g(t) of T(x) ié-giQen by:
0 pem |
) et
(@) (Petus

(iv) 1 Qx-Hx | . :

' | | (Choose the correct option)
()' The force of mortality p, is given by
S'(x)/S(x). . (State True or False)

(@ I u(x)=u,apositive constant Vx>0,

then: - A'(Choo.se the correct option)
i) Zx =H
@ A==
x H
o A =
(iir) “x PEY;
(v) 3, =
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2. -'Answer the following 'questi()ns: . 2x4=8
(a) Define the term actuanal present '

value’.

(b) State any two propertles of surv1val
~ function. ’

(¢) "If Solt)= Y%, for 0<t <100, then verify
" that So(t) is a valid survival function.

V(d) - What do you mean by reinsurance
arrangement’>

3. Ahswer'any three from the following
' questions : . _. : 5><3 15

(@ How do surv1vorsh1p models differ
' from survivorship models for .
employment benefit ?

(b) Define force of mortality. Derive the
~ expression for S(x) in terms of constant‘ ,
force of mortality

(c) Explaln the equ1valent utility’ of
K premlum pr1n01p1e -
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. 4.

(e

' (d) A decision makers ut:hty functlon is -

given by - u(w) 5w "The decision

maker has two random economic
prospects available. The outcome of the

© first, denoted by X is distribuled as

N(5, 2). The 2nd prospect, Y is
distributed as N (6, 2.5). Which of these |

_ prospects will be prefgrrgd? o

Derive the expression for actuarial
present value for the insurance payable.
at the end of the year of death.

.Answer either (a) or (b):
;(a) Explain different columns ofa hfe table.

* Mortality rates (g,) for a certam j

populatlon of insects are as follows :

' Age inyears(x) : 0 1 2 3

g, : 0102 03 04

.A.ge in years (x) . 4 5 6

g :06 081

‘Complete i:he.l ‘and d, columns of the

life table assuming that lp = 1,00, 000. .
o 5+5—10 .
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5.

‘6.

(b)

Describe the method of direct
convolution of distribution to ‘determine’
the distribution of the sum of random
variables. : 10

Answer either (a) or (b)

(@)

(b)

(@)

(b)

() Individual risk model .
‘(i) Role of an actuary in an insurance

Describe .the propertles of premium -
principles. : 10
Write short notes on: (any two)

5x2=10

company

i (i) Whole life insurance
Answer either (a) or (b):

Establish the relatlonshlp between the
insurance payable at the moment of
death and that payable at the end of
the year of death. 10
The p.d.f of the future life time (T) for
(x) is assumed to be

f(t) {}{30 ,0<t<80

, otherwise

at a force of interest 8. Calculate for z,
the present value random variable for -

a whole life insurance of unit amount

issued to (x} the following: 10
(i) The actuarial present value

{ii) Variance

(iii) The 90t percentile
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