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AGRICULTURE AND TECHNOLOGY
UNIVERSITY EXAMINATIONS 2016/2017
THIRD YEAR SECOND SEMESTER EXAMINATIONS FOR THE DEGREE OF

BACHELOR OF SCIENCE IN ACTUARIAL SCIENCE
STA 2391: STOCHASTIC PROCESSES FOR ACTUARIAL AND FINANCE

ATE: JUNE 2017 TIME: 2 HOURS
INSTRUCTIONS: Answer question ONE and any other TWO questions .

QUESTION ONE (30 MARKS)

o

NP i =
iadd .
e (&) Differentiate the following terms; et O ’;’ L
y s 6y ,?!(l t 2
.., () Stat an X £
P ;s of a process and state space of a process

(i) Recurrent state and Transient state

(iif) Discrete time Stochastic process and Continuous time Stochastic process o
[5 marks]

(b) Consider the Lower tail probabikity of a random variable X where Pr(X = k) = p;
and Pr(X < k) = q = py + Px—y + «oeeno. + P1 + po for k > 0. Show that the generating

_ . function of ¢ 1s a function of the p.g.f of the random variable X. -

[5 marks]
/

,'@.\,Suppose X1, X, X ~ are i.1.d binomial random variables with parameter § and
N is a poisson random variable with parameter A. Find the p.g.f of ‘
b ,ﬁijut/G A
‘ SN=Xi+Xa+ i + Xx. Hence obtain the mean of Sy . /.-————\/
[7 marks])

oy ‘X—F (d) Dcﬁné the term “Generating function® of a random variable. Hence obtain the

¢ generating fnction of the sequence {n?} forn=0, 1, 2, 3..
| " f - [7 marks]
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{e) Given the process X (t) = B, + Byt where B, u:dn,arehdrpeMentnrmnm
with £(B,) = k and \V'er(H,) = 02,

t = 1,2 Investigate stationarity

-

NWMX(:,.

4 marksy
QUESﬂONWO(?OHARKi]
Consider a pure birth procesa with difference differential equations
N e [“ Lo,
Pa(t) = —map ()~ (n—D)Apa_,(t).”” w> 1and p,(t) = 0, R = 0 with initial conditions
MO =1 m=landp(0)=0 nel
(a)Obumthesolutbnolthepmcus
lblUseFdle{smcthodtoﬂndmemeandmemo.
{20 marks)

QUESTION THREE (20 MARKS)

() Define the following terms:
(1) Stochastsc matrix

)
(1) Persistent state & le 0 <uid + be p.ua\wd 9 E;'?ﬁ =1

(iif) Irreductble Markov state \/

M mmlﬁ "‘ d"’\"’ 4"',‘ 2 r.."i“&‘ "'3“"‘\»\' .‘ ar*,(.\;lw-
*P(' -

{6 marks]
(b) Consider a Markov Chain with only four states {E\, E,, Ey E,) and transition prob-

~ ability matrix

4 } 0 0

10 2o
P= : 0 0} . Classify the states of this Markov Chain .
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QUEBTION FOUR (20 MARKS)

(@) The probubinty dcenerating function of a stochastic procesa is given by

G(8.t) = - . Use the probability generating function technique to show that

the mean and vartance of the process are: M and e¥(e ~ 1) respectively.
(9 marks]

(b) Deflne Covartance stationarity of a stochastic process. Use the p.g.f technique to
Investigate covariance stationarity of the process { X, ), With probability distribu-

tion
Y k=012,
0 ’ elsewhere
[11 marks)
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