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The volume of diagnostic information during pericardial inflammation in small animals was

calculated.
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Cybernetic aspect of diagnosis in veterinary presents
the process of elimination of diagnosis indeterminacy,
which is also called entropy. For example, if a ve-
terinarian has a diagnosis system 4=4,+4,+...+t4,,
including » various states, he can exactly determine
statistical (a priori) probability, P(4,), of a certain
animal disease, 4;,, where i=1, 2, 3, ..., n, prior to
diagnostic examination. The value of P(4,) allows eva-
luation of the indeterminacy of the system of various
diagnoses for any animal. This indeterminacy is de-
termined by entropy:

HyAy-EP(4)xlog.P(A), M

where H (A4) is initial entropy (indeterminacy) of the
diagnosis system. Minus in formula (1) results from
P(4,)<1, then log,P(4,)<0, consequently, the product
of these two values is negative, while the entropy re-
mains positive at all P(4,). Specifically, formula (1)
shows that the systems including » equiprobable diag-
noses possess maximum entropy. For these systems
entropy can be calculated by the formula:

H (=2 P(4 )xlog.P(A)=Zylogy; logn.  (2)

Indeterminacy of the diagnosis system in sick ani-
mals decreases after diagnostic examination, because
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veterinarian receives additional information. This de-
crease equals to the volume of information accumula-
ted by the doctor during examination.

If the examination clearly revealed 4; diagnosis,
which was confirmed with P(4,) probability, and the
probability of other diagnoses differ from zero and
have finite values, the entropy of this diagnosis system
can be calculated by the formula similar to (1):

H (A)=-,zn}P(A;)><10gP(A;). (©)

However, this entropy calculated after diagnostic
examinations differs from the previous one.

It is important that the volume of information
added by diagnostic examination cannot exceed the
initial entropy of the diagnosis system.

This means that excessive diagnostic examina-
tions do not provide new information for the diagnosis
and are unnecessary for the animal.

In general, the information volume provided by any
diagnostic process can be expressed by an equation:

1(A)=nxH (4), (C))

where 0<n<l is a coefficient of examination com-
pleteness. The value of diagnostic coefficient shows
times of increase of diagnostic information compared
to the initial one. For all real diagnostic processes
in veterinary medicine, this coefficient varies from 0
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to 1. If n=0, /(4)=0, which means that no new infor-
mation was obtained during diagnostic examination.
On the contrary, when this coefficient is equal to 1,
the volume of diagnostic information is maximum.
This is an ideal case, when examination provides com-
prehensive data.

For example, the evaluation of the information
volume obtained by the diagnosis of pericardial in-
flammation can be considered. There are two forms of
pericarditis: fibrinous (4,) and exudative (4,). Sick
animal entering a veterinary clinic can equally have
any of these forms (P(4,)=P(4,)=0.5) at H,(4)=1.

A priori probability of the disease and entropy of
the diagnosis system after diagnostic examination of
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each animal was calculated on the base of the data of
city veterinary station for small breed pups with sym-
ptoms of pericardial inflammation.

Thus, P(4,) was 0.05, P(4,)=0.95, and H(4)=0.28.

The coefficient of examination completeness was
0.72, which means that diagnostic examination of all
animals resulted in relatively small volume of useful
information. Some important details and unknown or
poorly examined signs of the disease could be over-
looked. These details comprise 28% of data volume.
Thus, the anmalyzed diagnostic process is far from
ideal (28% deficit). This offers vast possibilities for
the improvement of knowledge even on such well-
studied animal disease as pericardial inflammation.




