Hyperbolic-secant distribution (fromhttp://www.math.wm.edu/ ~ leemis/chart/UDR/UDR.html )
The hyperbolic-secant distribution has probability dgni&inction

f(x) = seciimx), —00 < X < 00,

where the hyperbolic-secant function is defined by

sechl{z) = e

for —eo < z < c0. The probability density function is illustrated below.
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The cumulative distribution function on the supporofs
F(x) = P(X < X) = T+ 2 arctargsinh(Tix) ) o< X< oo,
21
The survivor function on the support &fis
-2 i
S(x) = P(X > %) — TI— 2 arctargsinh(Tix) ) X<
21
The hazard function on the supportXis
f(x) 21
h = = — " — .
) S(x) cosHTix) (11— 2 arctarisinh(1ix) ) ) PEXS®
The cumulative hazard function on the supporKas
H(x) = —InS(x) = In(2) + In(17) — In(11— 2 arctarisinh(11x)) ) —00 < X< 00,
The inverse distribution function of is
FLu) = arcsir(cot(ttu)) Ocu<i
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The median oK is 0.

The moment generating function Xfis

M(t) = E [€ }:/msecr(nx) t>0.

—00

The characteristic function of is

@t) =E[e™] = / sechTx) t>0.
The population mean, variance, skewness, and kurtos{sané
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APPL verification: The APPL statements

X := HyperbolicSecantRV();
CDF(X);

SF(X);

HF(X);

CHF(X);

IDF(X);

Mean(X);

Skewness(X);

MGF(X);

verify the cumulative distribution function, survivor fation,hazard function, cumulative hazard
function, inverse function, population mean, skewnesd, moment generating function. APPL
fails to verify the population variance and kurtosis.



