Theorem The ¢ distribution is a special case of the noncentral ¢ distribution when ¢ = 0.
Proof The noncentral ¢ distribution has probability density function
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When 6 = 0, this reduces to

n™2T[(n +1)/2]
VAL (n/2)(n + 22)0 072
n™?T[(n +1)/2]
VL (n/2)(z2/n + 1)(n+1)/2n(n+1)/2
n"2T[(n 4 1)/2]
VT (n/2)(22/n + 1) 2pn/2
C[(n+1)/2]

= (nm) 20 (n/2)(a?/n + D072 — 0 << .

flz) =

which is the probability density function of the ¢ distribution. In the first step, the elements
in the sum all become zero except for ¢ = 0.

APPL verification: The APPL statements

= [[x >n "~ (n/ 2) *x exp(-(delta = 2) / 2) / (sqrt(pi) * (GAMMA(n / 2)) *
(m+x72) " ((@+ 1)/ 2) * sum(((GAMMA((n + i + 1) / 2) / (i) *
(x * delta * sqrt(2) / (sqrt(n + x ~ 2))) ~ i), i = 0 .. infinity)],
[-infinity, infinity], ["Continuous", "PDF"]];
limit (X[1]1[1](x), delta = 0);
TRV(n) ;

confirm that the ¢ distribution is a special case of the noncentral ¢ distribution when d = 0.



