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Abstract - Recently the statistical definition of probability introduced by von Mises, which was based on
the outcomes of actually performed experimentation, has been extended to the situation where outcomes
of the trials happened automatically. This extended definition of probability has been applied in estimating
probability distribution of rainy days in each of the 12 months at four stations in southern part of India
namely Bangalore, Chennai, Hyderabad & Trivandrum with a view of obtaining a picture of tendency of
rainfall there. This article presents the findings of estimates of obtained in the study. It has been found from
the study that at each of the four stations there does not exist any month which is certainly non-rainy and
there exists months which are certain rainy.
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1. INTRODUCTION

Probability is the basis of analysis of data when analyzed statistically. [39, 40]. The definition of probability
was formulated by different approaches in different times. The first approach which was a biased,
subjective and unscientific one was introduced by Thomas Bayes [2]. The second one, known as Intuitive
Approach which was also not based on scientific logic was introduced by Koopman & Savage [37, 38, 43
, 44, 45]. The third one is the Classical Approach which was framed of by James Bernoull [3,8,11,12]. After
that the Empirical Approach (which is also known as Relative Frequency Approach or Statistical Approach)
was developed by von Mises [8 ,10,31,43,48, 49,50, 51]. The modern approach to probability known as
Axiomatic Approach was developed by Bernstein & Kolmogorov [3 , 4,5, 35, 36]. Recently, another
approach, known as Theoretical Approach has been developed by Chakrabarty [7,10 -17,22, 23]. Each
of the approaches other than the subjective approach and the intuitive approach is based on scientific
logic.

In each of the four scientific, probability is defined or determined on the basis of random experiment either
performing the actual experimentation or prior to performing it. In many real situations, experimentation
need not be and/or cannot be performed but is automatically performed resulting in available outcomes.
Recently the statistical definition of probability introduced by von Mises, which was based on the outcomes
of actually performed experimentation, has been extended to the situation where outcomes of the trials
happened automatically [27, 29, 30]. This extended definition of probability has been applied in estimating
probability distribution of rainy days in each of the 12 months at four stations in southern part of India
namely Bangalore , Chennai , Hyderabad & Trivandrum with a view of obtaining a picture of tendency of
rainfall a the stations. It is to be mentioned that several studies have been done so far on tendency of
rainfall [1,6,18 — 20,27,32 - 34, 41,42, 45 - 47,52 - 54]. However, these have been by descriptive statistical
methods [21, 24 - 26, 28]. Probabilistic approach has hardly been applied in the studies. That is why the
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probabilistic approach has been applied in this study. This article presents the findings of estimates of
obtained in the study.

2. AUTOMATIC TRIALS AND PROBABILITY

The following fact is a consequence of the statistical definition of probability introduced by von Mises [8,
10, 31,48, 49,50, 51]:

If the random performing of a trial is repeated N times under identical homogenous condition and if out of
the N repetitions of the trail an event E occurs n times then the probability of occurrence of the event E,
denoted by P(E), is a number towards which the ratio % approaches as N becomes larger i.e.

~ > P(E) as N—e
ie. P(E) isthe limiting value of = as N becomes larger and larger.
Conversely,

if the random performing of a trial is repeated N times under identical homogenous condition then the
probability of occurrence of the event E, denoted by P(E), is a number such that the number of occurrence
n of the event E out of the N repetitions of the trial approaches N.P(E) as N becomes larger i.e.

n — NP(E) as N-— o

This definition states that the number of occurrence of the event E out of N repetitions of the trial can be
approximated by N.P(E) provided N is large.

The following fundamental properties/ results of probability can be obtained from the definition:
(1) The probability of occurrence (or of non-occurrence) of an event lies within (0, 1).

(2) If the probability of occurrence of an event is 1, the occurrence of the event is certain.

(3) If the probability of occurrence of an event is 0, the non-occurrence of the event is certain.
In all other cases, neither the occurrence nor the non-occurrence of the event is certain.

(4) The sum of the probability of occurrence an event and the probability of its non-occurrence event is 1.
This means, it is certain that an event either occurs or does not occur.

(5) The probability of occurrence of any of the all possible outcomes of a trial is 1.

(6) The probability of occurrence of either of a finite number of events is the sum of the individual
probabilities of the occurrences of the events.

(7) The probability of occurrence of either of a denumerable number of events is the sum of the individual
probabilities of the occurrences of the events provided the sum is convergent.

2.1. Rainy Days and Probability
Probability of Number of Rainy Days

Suppose that E is an event that denotes occurrence of r rainy days in a month.
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Consider the observations on happenings of rainfall in the month on a number of years (say N years) i.e.
on N repetitions of the happenings.

Since the phenomenon has happened naturally, it is free from error that occurs due to performing of
experiment.

Moreover, the natural happening of the phenomenon can be thought of as the performing of experiment
on rainfall not by human but by nature.

If out of N repetitions the event E occurs N(E) times then the probability of occurrence of the event E, denoted
by P(E), can be defined by the number towards which the ratio =~

approaches as N becomes larger i.e.

Z 5 P(E) as N—w

N

ie. P(E) isthe limiting value of = as N becomes larger and larger.

Note:

For finite N i.e. for sample of finite size, the value of this ratio may not be equal to the actual value of the
probability P(E). However, it can be regarded as estimator of P(E) due to the above limiting property.

3. PROBABILITY OF RAINY DAYS AT BANGALORE, CHENNAI, HYDERABAD, & TRIVANDRUM

The definition of probability based on the data on automatically happened outcomes has been applied in
probability distribution of number of rainy days occurred in each of the 12 months at four capital cities of
southern part of India namely Bangalore, Chennai, Hyderabad & Trivandrum on the basis of data from the
year 1969 onwards collected from Indian Meteorological Department.

The number of rainy days considered here are the point values as well as the interval values (of length 3
and/or of 5) depending upon the data on the station and on the month.

The definition of probability of number of rainy days, as explained above, has been applied in estimating
the probabilities of possible number of rainy days in each of the 12 months at the four stations. The
estimated values obtained have been presented in Table — 5.1, Table — 5.2, Table — 5.3 & Table — 5.4
respectively.

4. RESULT AND DISCUSSION
Some special information obtained from the findings of this study are as follows:

(1) None of the four stations namely Bangalore, Chennai, Hyderabad & Trivandrum is completely free from
rainfall in any month. Of course,

at Bangalore, the period January — April is more likely to be non-rainy,
at Chennai, the period January — April is more likely to be non-rainy,
at Hyderabad, the period January — March is more likely to be non-rainy.

(2) The periods May — October, June — November, June — October & April — November are certain to be
rainy at Bangalore, Chennai, Hyderabad & Trivandrum respectively.
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(3) Chance of rainfall is very less
in the months April, November & December at Bangalore,
in the months May & December at Chennai,

in the months April, May, November & December at Hyderabad & in the months January, February, March
& December at Trivandrum respectively.

Findings of this study leads to a conclusion that the probability defined for outcomes happened
automatically can suitably applied in estimating probability distribution of number of rainy days. Similar
method can be used in at other places/stations not considered in this study. Thus the researchers can
attempt to estimate probability distributions of number of rainy days at the other places of the globe by
the application of the definition of probability based on automatically happened outcomes. Findings of
such study will be very important and useful information in the research study on global environment.

One more point to be noted is that in this study attempt has been made on estimating probability
occurrence of rainfall in (terms of rainy days) with a view of obtaining a picture of tendency of rainfall there..
The picture becomes clearer if the expected number of rainy days can be obtained. Accordingly, one
necessary work at this stage is to attempt to determine mathematical expectation of number of rainy days
with the help of probability defined for outcomes happened automatically.

5. TABLES OF FINDINGS

Table -5.1: Estimated Probability Distribution of Number of Rainy Days at BANGALORE

January February March
Number Probability of Number Probability of Number Probability of
of Rainy Days occurrence of Rainy Days occurrence of Rainy Days occurrence
0 0.875 0 0.71875 0 0.6875
1 0.09375 1 0.15625 1 0.09375
2 0 2 0.0625 2 0.09375
3 0.03125 3 0.0625 3 0.09375
4 0.03125
April May June
Number Probability of Number Probability of Number Probability of
of Rainy Days occurrence of Rainy Days occurrence of Rainy Days occurrence
0 0.0625 3 0.0625 2 0.09375
1 0.21875 4-8 0.71875 3 0.0625
2 0.125 9-1 0.21875 4-8 0.59375
3-7 0.59375 9-1 0.25
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July August September
Number Probability of Number Probability of Number Probability of
of Rainy Days occurrence of Rainy Days occurrence of Rainy Days occurrence
3-5 0.3125 6-10 0.59375 4-8 0.34375
6-8 0.40625 n-15 0.375 9-13 0.46875
9-1 0.15625 16 - 0 -16 0.15625
12-14 0.125 18 0.03125 17 0.03125
October November December
Number Probability of Number Probability of Number Probability of
of Rainy Days occurrence of Rainy Days occurrence of Rainy Days occurrence
2 0.03125 0 0.0625 0 0.3125
3-5 0.15625 1 0.0625 1 0.25
6-8 0.3125 2 0.15625 2 0.125
9-1 0.40625 3-7 0.625 3 0.125
12-14 0.09375 8-10 0.09375 4-6 0.1875
Table -5.2: Estimated Probability Distribution of Number of Rainy Days at CHENNAI
January February March
Number Probability of Number Probability of Number Probability of
of Rainy Days occurrence of Rainy Days occurrence of Rainy Days occurrence
0 0.53333 0 0.8 0 0.76667
1 0.13333 1 0.066667 1 0.16667
2 0.1 2 0.1 2 0
3 0.13333 3-7 0 3 0.06667
4 0.066667 8 0.033333
5-6 0
7 0.033333
April May June
Number Probability of Number Probability of Number Probability of
of Rainy Days occurrence of Rainy Days occurrence of Rainy Days occurrence
0 0.6 0 0.3 1 0.1
1 0.13333 1 0.36667 2 0.13333

© 2023, PUIJ | PU Publications | DOI:10.5281/zenodo.10392846

Page [ 152




7

’/’,
\ S
Q

|
(N

R

NEX

“9’% Partners Universal International Innovation Journal (PUIIJ)

Volume: O1lIssue: 06 | November-December 2023 | ISSN: 2583-9675 | www.puiij.com

2 0.16667 2 0.06667 3 0.13333
3 0.066667 3-5 0.26667 4-6 04
4 0.03333 7-9 0.23333
July August September
Number Probability of Number Probability of Number Probability of
of Rainy Days occurrence of Rainy Days occurrence of Rainy Days occurrence
1 0.06667 1 0.03333 2 0.06452
2 0.03333 2 0.066667 3 0.03226
3-7 0.43333 3-7 0.366667 4-8 0.51613
8-12 0.46667 8-12 0.366667 9-13 0.38709
13-15 0.16667
October November December
Number Probability of Number Probability of Number Probability of
of Rainy Days occurrence of Rainy Days occurrence of Rainy Days occurrence
2-6 0.23333 4-8 0.33333 0 0.
7-1 0.36667 9-13 0.533333 1 0.06667
12-16 0.36667 -18 0.1 2 0.1
17 - 20 0 19 -20 0 3 0.13333
21 0.03333 21 0.03333 4-8 0.43333
13 0.1
14 0.03333
15-17 0
18 0.03333
Table -5.3 : Estimated Probability Distribution of Number of Rainy Days at HYDERABAD
January February March
Number Probability of Number Probability of Number Probability of
of Rainy Days occurrence of Rainy Days occurrence of Rainy Days occurrence
0 0.63333 0 0.73333 0 0.6
1 0.26667 1 0.16667 1 0.23333
2 0.06667 2 0.06667 2 0.16667
3 0 3 0
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4 0.033333 4 0.03333
April May June
Number Probability of Number Probability of Number Probability of
of Rainy Days occurrence of Rainy Days occurrence of Rainy Days occurrence
0 0.23333 0 0.2 1 0.03333
1 0.36667 1 0.2 2-3 0
2 0.2 2 0.13333 4-8 0.66667
3 0.13333 3-7 0.43333 9-13 0.26667
4 0.06667 8 0.03333 14 0.03333
July August September
Number Probability of Number Probability of Number Probability of
of Rainy Days occurrence of Rainy Days occurrence of Rainy Days occurrence
3-7 0.31034 3-7 0.16667 1 0.03333
8-12 0.44828 8-12 0.53333 2 0
13- 0.24138 13- 0.26667 3-7 0.43333
18 0.03333 8-12 0.46667
13- 0.06667
October November December
Number Probability of Number Probability of Number Probability of
of Rainy Days occurrence of Rainy Days occurrence of Rainy Days occurrence
1 0.1 0 0.33333 0 0.7
2 0.13333 1 0.13333 1 0.23333
3-7 0.5 2 0.13333 2 0.06667
8-12 0.2 3 0.23333
13- 0.06667 4-6 0.16667
Table -5.4 : Estimated Probability Distribution of Number of Rainy Days at TRIVANDRUM
January February March
Number Probability of Number Probability of Number Probability of
of Rainy Days occurrence of Rainy Days occurrence of Rainy Days occurrence
0 0.46667 0 0.43333 0 0.2
1 0.33333 1 0.16667 1 0.2
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2 0. 2 0.23333 2 0.23333
3 0.03333 3 0.06667 3 0.166667
4-6 0.066667 4 0.03333 4-6 0.166667
5-6 0 7-9 0
7 0.06667 10 0.03333
April May June
Number Probability of Number Probability of Number Probability of
of Rainy Days occurrence of Rainy Days occurrence of Rainy Days occurrence
1 0.03333 3-7 0.3 4-8 0.06667
2 0.06667 8-12 0.5 9-13 0.16667
3 0 13- 0.13333 -18 0.36667
4-8 0.66667 18 — 20 0.06667 19 -23 0.33333
9-13 0.23333 24-27 0.06667
July August September
Number Probability of Number Probability of Number Probability of
of Rainy Days occurrence of Rainy Days occurrence of Rainy Days occurrence
6 0.03333 2 0.03333 1 0.03333
7-8 0 3-7 0.2 2-6 0.3
9-13 0.5 8-12 0.53333 7-1 0.43333
—-18 0.4 13 - 0.23333 12-16 0.16667
19 0.03333 -19 0.06667
22 0.03333
October November December
Number Probability of Number Probability of Number Probability of
of Rainy Days occurrence of Rainy Days occurrence of Rainy Days occurrence
1 0.03333 2 0.03333 0 0.06667
2-3 0 3-4 0 1 0.03333
4-8 0.23333 5-9 05 2 0.33333
9-1 0.16667 10-12 0.3 3-7 0.43333
12-14 0.3 13-15 0.1 8-12 0.13333
15-17 0.2 -18 0.06667
18 - 20 0.06667
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