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The following sequence of 05 amd 15 was generated by eomputer using an under-
Iying Markov chain mode] {possibly, but not necessarily, s Bernoulli moaded) to
chrives thie simmlation,

11111100110001111111111000000001001111011111110010

{11 Use the daka to estimate the transition probability matrix M, and write
down pour estimates for the switching probabilities o and & O the
basis of your estimated transition probahilities, comment informally on
whether you think the simolated realization could have heen genesatesd
by a Berpowulli maodel.

(ii) Test the hypothesis that the data were geperated as a realization of a
Bernoulli process, quoting the 5P for the test and your conclhisons from
it..

{ifi) Use vour computer together with vour estimates feom part {a)(i) to gener-
b soquence of 1000 observations, (Try querying the routine chain.f).)
How many runs were there? Compare this informally with the expected
number and say whether your findings from part (a)(il) are confirmed by
thiz additsmal realization.

A realization of events in a Poisson process, starting ab time O, can be gener-
ated by successively adding intersvent waiting times drawn from the appropri-
ate expaonential distribution. The following program, with syntax ppioe, erl,
returns A vectar of Gmes of ocewrrence of events in a Poisson process which 15
ohaerved for & total time £t and in which events occur at average rate rr. (If,
by chance, no events ocoenr, then the function pp() returns a vector of length
1, containing the numbser (1)

fune pplii
local{tt,rr et v}
tt= $1%: rr= $2%; et= mrand(l/rr}
if (et <= tr} wes (et.]) else yw= (0,)
whilel{et<=tt)]
et= ettarand{lSTr)
iffat <= ti] ¥v= Ugcivv, et]

}

return vy

}

Clopy the program ot yvour worksheet, (You will need ppd for parts (i) and

g

(i1 Then use il bo generate 4000 daya’ (abont ten vears') earthquake times,
assuming that observation starts st time O and that eacthguakes oceunr as
a Poisson process in e wilth an expected 437 days bebwesn occurrences,
Crstain e realizations and moeach case say bow many eacthoueabes there
were. From what distribution aee these five counts drawn?

[ data st spikes in the 550 data subdirectory gives consecutive motor
Forbex nedeon interapike time intervals (in milliseconds) for a monkey af rest,
collected as part of a stody of brain activiby. Ohservadion ceased after the bast
spiike was recorded,

iii} Use the data to estimate the spike rate, taking particular care over the
units of measurement,

(i} Assuming thad a Poisson moded s adequate for the incidence of spikes,
write dowen Lhe S50 cmnmand  that would eetorm the simuelated times
of oeoorrence of spilkes in the same monkey, ohserved Tor ooe second,
tenoreow, List the times of ovearrence for one realization, and sy how
many spikes there were.
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