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A HSTRACT . A statistical study of the annual rainfall data at Cocch Behar district during the period
t90 1 to t9S~ has been undertaken by using. Markov chain model. One step 3 X3 Ma rcov chain model has been
used in (his study. The outcomes of the model reveal normal, bad and good year of rainfall a t the two stations
of this district. The hypoth esis of independence has been tested on the use of entropy and it has been ver ified
using likelih ood ra tio criterion. The results of the two methods are the sa me-tha t the yearly rainfall occurrence
may be regarded as independent at the two places o f the distric t.

Ke) \\u,.ds - Transition probabi lity, Markov cha in, Ergodic. Stationar y. Sto chastic ma tr ix, Entropy,

Markovian dependen ce .

I. lnt rod uct hm

In thc past decades, numerous authors utilizing s IO·

c has tic model have presented the analysis of precipita­
tion data for different places. With respect to this
precipitation phenomenon , a major trust of this stochastic
a pproach ha s been used to predict The be havio ur of spell
distr ibution anti subsequently wea ther cycle s under the
validity of Markovian assumption. Mostly the work in
this direction is confi ned 10 the two-state Marko v chain
model, consideringonly two phases of precipitation phe­
nomenon , l.e, wetting a nd drying. But. it is also natural
to consider that some annual rainfall occurs aro und the

normal or average rainfall over a long period of ra infall
time series. Considering in this context, threeo utcomes,
t.e., normal. bad and good year of rainfall have been
util ized here TO develop the stochas tic model. The Mar­

kov chain model. in terms of rainfall occurrence, has
been co nsidered to test the hypothesis of independence
by likelihood ratio criterion or multinominal analogy.
Rut the concept of entropy may al so he a pplied to test

The lhypothesis of indepen dence agai nst Mar ko via n de­
pendence,

( 75 )

The present study is in tended To test the hypot hesis of
independence of Markov chain model which is ba sed
upon the concept of entropy as well a s the likelihood
approac h.

2. Data used

In this study, The HH years ( 1901- 19HH) of an nual
rainfall dat u have been used for the two ruinga uge

sta tio ns, Cooch Behar and Dinhat a. Eleven years moving
average method has been applied to o bta in the missing
monthly data .

3. l\Ielhodolol.:r

For the pu rpose of the pre sent study the ann ual ra in­
fall da ta are sta nda rd ised by subtrac t ing the mean and

dividing by the standard devia tion of the clima tic Time
series. The standardised data would have high positive
a nd negative values for the good and bad rainfa ll years

respectively. The modera te posi tive and negative values
would ind icate the normal years. So; the standardised
data ha ve been used to identify the nor mal, bad and

good years of rainfa ll of the two ra ingau ge sta tio ns,








