
A Sample Calculation of Parameters

The necessary calculations for computing parameters associated with a
particular type of amino acid are straightforward. Using the sample
protein,

ARRRAARA,

we will demonstrate the calculations for the parameters associated with
alanine (A).

The length of the protein is N = 8. The list of positions are: {1, 5, 6, 8}.
Therefore, nA = 4.

Type I

measure

pA =
nA

N
=

4

8

theoretical mean

πA =
4

61

This value is due to four codons coding for alanine out of 61 possible coding
codons. This is used as an estimate of the probability of an amino acid oc-
curring in a particular protein. Using better estimates based on specialized
knowledge of the proteins being classified would improve the effectiveness of
the method, and is recommended.

theoretical variance

πA (1− πA)
N

=
4
61

(
1− 4

61

)
8

=
57

7442

parameter value

4
8 −

4
61√

57
7442

≈ 4.9639



Type II

measure

t̄ =
1
nA

nA∑
i=1

ti =
(1 + 5 + 6 + 8)

4
= 5

theoretical mean

N + 1
2

=
8 + 1

2
=

9
2

theoretical variance

(N + 1) (N − nA)
12nA

=
(8 + 1) (8− 4)

12 · 4
=

3
4

parameter value

5− 9
2√

3
4

≈ 0.57735

Type III

measure

N − 1
N

· 1
nA − 1

nA∑
i=1

(ti − t̄) =

7
8
· (1− 5)2 + (5− 5)2 + (6− 5)2 + (8− 5)2

3
=

91
12

theoretical mean

N2 − 1
12

=
82 − 1

2
=

63
2

theoretical variance

(N − nA) (N − 1)2 (N + 1) (2nAN + 3N + 3nA + 3)
360nA (nA − 1)N

=

(8− 4) (8− 1)2 (8 + 1) (2 · 4 · 8 + 3 · 8 + 3 · 4 + 3)
360 · 4 · (4− 1) · 8

=
5047
960



parameter value

91
12 −

63
12√

5047
960

≈ 1.01764

Feature Vector

These three parameters are computed for the remaining nineteen amino acids.
Any parameter that is undefined, due to a zero denominator in one of the
required calculations (that is, the amino acid does not occur in the protein),
is set to zero. The feature vector is constructed as a vector of all parameters
for all amino acids, in alphabetical order by name (rather than by symbol).

In this case,

{4.9639, 0.57735, 1.01764, ... }.


