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New Elements in the Method of McLaren-Marsaglia
Dimitar Tyanev, Yulka Petkova, Antoniya Tyaneva

Abstract: According to the analysis of the McLaren-Marsaglia’s method for
random sequences generation is established the possibility that the function
which services the temporary buffer to be interpreted as a hash-function. As
a result of this conclusion a new function of multiplicative type is suggested.
There are described the results of the modified algorithm compared to the
original one, based on Kolmogorov’s criteria.

1. INTRODUCTION
Computer modeling and Monte-Carlo’s method are based on a chosen model of a basic random
value (BRV), which approximates an one-dimensional standard law of distribution with the power
density function
x ∈ [ 0 ,1);

⎧ 1,
P( x ) = ⎨
⎩ 0,

(1)

x ∉ [ 0 ,1).

The quality of BRV computer model is determined first of all by the uniformity degree of
generated numbers in every fraction { x i } with arbitrary size i = 1, n . This quality is providing by the
period of generated sequence and the properly chosen initial values of the parameters in the
algorithmic scheme, which realizes it.
It is known [1, 2 etc.], that the increasing of generated sequence is the condition, which is
necessary for achieving the desirable quality, but it is not enough. That is the reason many existent
models, for instance [3], lead to different results at the same applications [4].

2. CHOICE OF THE METHOD
The basic criteria to choose the model of BRV is the period of generated numeric sequence. In
this respect one of the most proposed methods is the method of MacLaren-Marsaglia [5].
The method is based on two independent random sequences X : { x i } and Y : { y i } . In the
subsidiary buffer V there are stored k numbers from the sequence X. The outgoing sequence Z : { z i }
obtains from the chosen elements of the subsidiary buffer, i.e.
zi := V [ j ] .

(2)

The choice of the j-th element from the buffer V is accomplished by the following function:
j = ⎣k .y i ⎦ .

(3)
Considering (1) and (3), it follows that
(4)

j ∈ [ 0 , k − 1] .

There are two schemes to substitute the current chosen element from the buffer V. According to
the first one [1], it makes a direct substitution after the assuming
(5)

V [ j ] := xi ,

In this case the j-th element from the buffer V substitutes by the current number from the
sequence X .
The second scheme [6] supposes substitution
(6)

V [ j ] : = x i +k .

In this case the j-th element from the buffer V does not substitute by the current number, but it
substitutes by the number, which the sequence X generates in k steps, i.e. x i + k .
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3. SUGGESTIONS
3.1. SUGGESTION A
The basic point in described method is dynamical changing of buffer V content. The random
choice in reading and writing its element s is defined by the combining of two using algorithmic
schemes qualities. The choice of the current element from the buffer is achieved by function (3), which
behavior looks like a hash-function:
h( R ) = R mod ω ,

(7)
where for R it can use integer number

⎣

⎦

R = ( y i ) −1 .

(8)

It is necessary to define the correct j for the every y i . Because of that it follows:

ω =k.

(9)

Hash-function (7) is too elementary and its ability to “disperse” the choice of current element from
the buffer V is limited. Because of that it is desirable to force its ability, which will positively reflected on
the outgoing sequence Z. Thus, the multiplicative equation
j = h( R ) = ( P .R ) mod k ,

(10)
is to be suggested for the hash-function.

In this equation P is a properly chosen large and mutual prime number to k [7], [8].
3.2. SUGGESTION B
The described method doesn't have any preliminary requirements to the generators of
sequences X and Y, included in its scheme. This is the reason of using generator suggested in [9] to
realize the random sequence Y in the algorithmic scheme of McLaren-Marsagia's method. This
algorithmic scheme uses an onedimentional array as a FIFO-buffer. The existence of this buffer
originates the idea to use it by two algorithmic schemes together.
So, after this suggestion we can maintain that the buffer V in the method of McLaren-Marsaglia is
a FIFO-buffer.

4. EXPERIMENTS
According to understanding that there are not criteria, which guarantees becoming absolutely
random sequence, the estimation of random sequence is made only in the means of Kolmogorov’s
statistical criteria [6].
We have realized two suggestions made before to generate random sequences using the
method of McLaren-Marsaglia. Primary number used in realization is P = 2147483647 . The behavior
of suggested generator was compared to the generator of sequence X in the cases of fraction with
different sizes, which vary from 500 to 1000000 numbers. The becoming estimations for the
Kolmogorov’s criteria with the level of significant ε 0 = 0,05 for two fractions (respectively Κ ( 3 ) and

Κ (10 ) ) were values, which satisfied
(11)

Κ ( 3 ) < Κ (10 ) ,

for more than 70% of cases. This result gives us ground to affirm that the suggested function is
positively reflected to the method.
It carried out a comparison of the schemes for the current element substitution. This comparison
was carried out on the basis of estimation for such criteria. We can confidently point out that the
scheme of substitution (6) is better than the scheme (5). But it is necessary to point out that the speed
of generation by the scheme of substitution (6) is lower. It is because of missing k-1 numbers before
number x i + k .
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