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In fact,
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Consider abijection h:(0% - 17, st. h(xl,x2)=(x,y)withx:ﬁ,y:x2.
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Thus, we proved that Y [ ,1.e. 'Y is Cauchy.



b) Inthispart of the problem 2.39 we have to show that the Cauchy distribution
function is F(x) = tan™ (x)/n, so the inversion method is easily implemented.
But, there seemsto be amisprint. Since 0< F(x) <1 for every X, in particular

F () =0, however, F(—) = tan(_l)(—oo)/r[: —n/r[: _1_
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tan™ (x) + -
Consider F(x) = 2 Thisfunction hasthe followi ng properties:
T
F(-w) = gan“”(—oo)ﬂ’D =g o+ B/n=0,
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F (+00) = Ean( 1)(+oo)+ —%+nm r[—n—L

F(X) iscontinuous and monotone.

So, this function can be used as a distribution function.
Hence, | would guess we have to show instead that the Cauchy distribution function

tan™ (x) + -
is F(X) =—— =, sotheinversion method is easily implemented.
T

If this guessis correct, the proof can be done as follows:
Apply inversion method,

tan™d (x) + 2
F(x)=—— 2 =y then F (y)=x.
T

tan? (x) :ny—I—T:nﬁy—EE, hence, x:tan(nB/—%E).
Therefore, F~ —tan(nE< %B

Thus, using the inversion method, in order to generate arandom variable X [J F,

tand () + 2
where F =F(t)=—— 2 jtissufficient:
Vi

1) Generate ullUyy;

2) Makethetransformation x=F~ (NHI %B

c) Inorder to generate apair of normal random variables Box-Muller (2) algorithm
requires the generation of 2 uniform random variables, while theinversion
method needs 1 for the generation of a Cauchy random variable. This means that
both methods require the generation of the same number (that is 1) of uniformsto
produce the variable.

Moreover, in the case of the generation of a Cauchy random variable using the
inverse method the generalized inverse of the distribution function can be easily



calculated directly and is arather ssmple trigonometric function. The
transformations in the Box-Muller algorithms do not look complicated, either.
Taking into consideration all mentioned above, | would not say that one of the
methods is superior to another.



