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Regr
gression An‘ll) sis and Probability Theory

(2019 Ad Imission onwards)

Time: 2 hours

Max. Marks : 60

SECTION-A
Lach question earries 2 M; wrks.

Maximum Marks that can be scored in this seetion is 20

I. Delinc correlation. Give the implication for p=-1

b

Deline Spearman’s rank correlation coefficient.

3. Give the formula for the two regression coefficients in terms of correlation cacllicicnts.

4. Draw the scatter diagrams for positive, negative and zero correlations.

N

Give the normal equations [or linear regression.
Find by, , if 3x + 2y + 4 = 0 1s the regression equation of x on y.

Write down the sample space corresponding to tossing a coin thrice.

e N 9

State the statistical definition of probability.
9. Let A and B be independent events. 1f P(4) = 0.3 and P(B) = 0.6, find P(ANB).

10. State the addition theorem on probability.
11. If A and B are independent and exhaustive events and P(4) = 0.6. Find P(B).

12. Check if the following p.m.L or not

0.5

SECTION-B
Each question carrics

5 Marks.

- this section is 30.
Maximuinl Marks that can be scored in this section 18
ax

incs, Where will they meet?

[3. Why there are tWo regression li )
in the regression € )

| i 3 obtain the regress

14. Trom the data given belows

15. Distinguish betW



mltol7ina bag. If a person selects one at randop, v
3 al

16. There are 17 balls numbered fro
is an even number greater than o

rinted on the ball

is the probability that the number p s
= = (2 P =

B and C are independent events, P(4) = 0.3, P(B) and P(C) = 0.4, o

) all occurring, (i) none occurring

0.5. Find P(B).

17. Given A,
and (iii) exactly one occurring

the probability for (i

18, GivenP(4) = 0.5, P(AUB) = 0.7and P(AIB) =

19, Define p.m.L

X 0 2 3
f(x) 0.2 0.35 0.2 k
I the table above represents a p.m.f. Obtain the value of k and P(1 < X < 3).

SECTION-C
(Answer anty one Question and carries 10 marks)
20. Find the point of infersection of the regression lines 8x — 10y + 66 = 0 and

40x — 18y = 214. Also obtain the coefficient of correlation.
21. (i) Define conditional probability.
(i))20% of all students are graduates and 80% are undergraduates. The probability that

a graduate student is married is 0.5 and an undergraduate student is married is 0.1. One

student is selected at random. What is the probability that the student selected is

married.
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Time: 2 % hours Max. Marks 20
Tax. Marks ; 8(

PART A
Each question carries 2 marks

1. Show that Myy,p(t) = eP'My(at).

o

State the properties of characteristic function.

Write the relationship between raw and central moments.

FindE (X), where X denotes the number on a balanced die when thrown.
Define independence of two random variables.

Define the joint probability mass function of a bivariate random variable.
State and prove addition theorem of expectation.

Define conditional variance.

© ® N oo v e

Let the moment generating function of a random variable X is(0.6 + 0.4¢")®, then
write down the moment generating function of ¥ = 3X + 2 and also find £(Y).
10. State Cauchy-Schwartz inequality.

11. Define covariance of (X,Y) in terms of expectations.

12. Define convergence in probability.

13. Write the binomial distribution for which mean is 6 and standard deviation is 2.
14. State Weak law of large numbers.

15. What is meant by a degenerated random variable?

Maximum Mark =25

PART B
Each question carries 5 marks

16. Let X be a random variable with probability mass function
X 0 ] 2 3
13 T 1724 1/8

r=

f(x)
Find E(X — 1)%.

17. Suppose that X is a random variabl .
— aX — b has expectation 0 and variance 1.

¢ for which E£(X) = 10 and Var(X) = 25. Find

the values of a and b such that Y



discrete random variables having joint probability mass function
(8. X and Y are discr¢
- Rl 0,1,2. ! i
ven f,y) =20 <X <Y < 1and f(x,y) = 0, elsewhere. Find E(Y/X = yy
glaen f@y) =<2 == =7

50, Prove that =1 = Txy

Examine whether X and Y are independen

+ panarean’s coefficient of correlation betwee
< 1, where Tyy 15 Pearson’s €O o

2 r
any two random variables X and Y.

71, Establish the recurrence relation for the moments of Poisson distribution.
o <

2. IEX) = 5, Var(X) = 3 and ifP [| el
23.1f X and Y are independent Poisson variates, find the conditional distribution of ¥

X — 5| < h] = 0.99. Find the value of h.

given X + Y. Identify the distribution.

Maximum Mark = 35

PART C
Each question carries 10 marks (Answer any TWO Questions) .
24, (1)What is the expectation of the number of failures preceding the first success in an

infinite series of independent trials with constant probability p of success in each
trail?
(ii)A random variable X has the p.d.f. f(x) = Ke™1*|, =0 < x < 0. Find the value of

K. Also find the moment generating function.
23. Two random variables X and ¥ have the following joint probability density

function £ (x,y) = {2 e ya Uofhirfv 51§e0 <y<1

Find (i) Marginal Probability density functions of X and Y.
(i1)Conditional density functions,

X+3y
26,16 f(x,y) = [ —

Oeothorwice Bly=i12

Compute E(X|Y = 2),Var(X|y = 2).

27. State and i
' a.n. an pru.ve Chebychefis inequality. A random variab]e X has mean 5 and
vaniance 3. Find the lower boung for P[|X — 5| < 3]

2 x10=20 Marks)
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8.
S

10. Define charact

ol v ,‘:],2, /
t1.Find ¢if f(x, )= c(x+2))X )
12. Define marginal probabi
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Max. Marks : 60
Section-A

_— Each question carries 2 Marks
aximum Marks that can be scored in this part is 20

Define probability mass function and state any two of its properties

Define the following with examples
(a) Sample space
(b) Mutually exclusive events

If the events 4 = {a,b,c, d,c}and B= {a' o g}urc exhaustive events, identify the events
(i) AnB° (i) (AvB)

IF P(A) = 0.5, P(B) = 0.4 and P(AU B)=0.7.Find P(4/..).

Define o - ficld
Obtain the distribution function of X, with p.d.I' f(x) = 3 0=x<1s

Find the p.m.[of ' = X2, when the p.m.fof X is as follows
3

1/4

If B(X)=3EX")=25 Find V(3x—2)

. 17Y]2
Show that E(X*)2 [E(X)]
cristic function of @ random va o
—0,1.is the joint p.m.fol (x,7)

riable and state ils advantages over m.g.l

lity density function



Section-B

Each question carries 5 Marks

in this part is 30
Maximum Marks that can be scored in this pa

o ¢ is definition establish
13. Explain the axiomatic definition of probability. Using this definitt

0< P(A)<1foraneventd. |
14. In a box there are 8 white, 6 blue and 10 pink balls. If 3 balls are drawn at random from
the box; what is the probability that
(i) Two balls are white
(iiy  Noneof 3 is pink
(iii)  Three balls are blue

15. Given the p.d.fof X as f(x) =1 for 0<x<1.Findthe p.d.fof ¥ =-2log, X

16. A continuous random variable has distribution function
0,x<0
F(x)=4c(6x* +x"),0<x<2
s

Find (i) the p.d.fof X (ii)the value of ¢ and (i) P(-1 < X < 1)
|7. State and prove interrelationship between raw moments and central moments
I8. Define m.g.f of a random variable. Examine the effect of the shifting of the origin and
change of scale in the m.g.f of a random variable
19. FFor two random variables X and Y, prove that
() V(X =Y)=V(X)+V(¥)-2Cov(X,Y)
(if) Cov(X —a,Y = b) = Cov(x,y) where a and b are any two consainis
Section-C

Answer any one question and carries 10 Maris

20, Let X and Y are two random variables with joint p.d.f f(x, ) =2, 0< x < y < 1.Find

(a) correlation coefficient between X and ¥ and (b) V(‘% )
= J}

21. (@) il Aand Bare two independent events. Prove that A“and B are also independent

(b)Define the mutually independence of three events 4, Band C Also illustrate that the
iy » AS strate tha

pairwise independence of 4, Band Cneed not imply their mutual independence

(1x10=10 Marks)
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Time: 2 hours
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PART A

. (Each question carries tivo marks .Maximum 20 Marks)
I Define select mortality

2. Write down an expression for 7, in terms of the function L,

3. State analytical laws of mortality

4. Define n-year tem assurance contract

5. Evaluate A4 and A;ybased on AM92 Ultimate mortality at 4% pa interest.

6. Claire, aged exactly 30, buys a whole life assurance with a sum assured of £50,000

payable at the end of the year of her death. Calculate the expected present value of this
benefit using AM92 Ultimate mortality and 6% pa interest.
7. Define whole life annuity payable in arrears

8. Calculate the value of dpsg)-20using AMO92 mortality and 4% pa interest.

9. Describe t¥yy and t%

10. Assuming that both lives are independently subject to AM92 mortality ,

Calculate P45 41 and Hag:30-

11. Define contingent assurances and reversionary annuities.
12. Calculate
(a) Pezes

(b) 395050

PART B

(Each question carries five marks. Maximum30 Marks)

13.
mno
(a) Calculate the value of 0.5 Psg USIE
between integer age.

ELTI15 (Females) mortality, assuming a uniform

dypuaaiage aths
distribution of death y of 0.015 pa. Calculate

ce talit
(b) A population is subject 0 @ constant force of morts

at a life aged exactly 20 dies before age 21.25.
5 e

probability th



14

A life insurance company issues 4 3-year e

ks
8.
19,

_Define commutation function Dy

Explain critical illness assurance contracts.

m assurance contract to a life aged exactly

40, The surm assured of | 0,000 is pa}fﬂblc at the end of the polic;y year of death. Calculate

benefits assuming AM92 Select mortality and an

the expected present value of these
interest rate of 5% pa elfective.

and calculateaso, 10jasq » and 10jazo » based on AM92

mortality and 4% pa interest.

i = H v a re it e Tal
Calculate the values of égo.10 and dgp:10 USINE AM92 mortality and 6% pa interest

prove that n;';xx:-;-"qﬁ

Ralph and Betty are both aged 65 exact. Upon Betty’s death, Ralph will receive

£20,000 pa payable annually in advance for the rest of his life starting from the end of the
year of Betty's death, provided that Betty dies in the next 10 years. Ralph’s mortality
follows PMA92C20, Betty’s mortality follows PFA92C20 and the interest rate for all
future years is 4% pa. Calculate the EPV of this benefit to Ralph

PART C
(Each question carries fen marks .Maximum 10 Marks)

. Given that pgp= 0.988 calculate ¢ spgpassuming:

i. A uniform distribution of deaths between integer ages

il. A constant force of mortality between integer ages

. Derive the relationship between insurance payable at moment of death and the end of

year of death.

(1 x 10 =10 Marks)



