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Oaéé betaDF.h:

/***********************************************************/

/* Beta distribution */
/***********************************************************/
#ifndef _ BETA H /* To prevent redefinition */

#defi ne ENTRY extern
#define LOCAL static

cl ass Bet aDF {

public:
Bet aDH doubl e u, double w;
doubl e val ue(doubl e x); /1 Goi eoey dani 6daaeai ey Bet a(x| a, b)
doubl e quantil e(doubl e p); // Tadaoiay 66i é6&y: Beta(x|a, b)=p
private:

doubl e a, b, | ogBet a;
doubl e fraction(doubl e a, double b, double x);



ors
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e
#define _ BETA H /* Prevents redefinition */
#endi f [* Ends #fndef _ BETA H */

Oaéé betaDF.fipp:

/***********************************************************/
/* Adoa- dafii 64adsai ea */
/***********************************************************/
#i ncl ude <mat h. h>

#i ncl ude <assert.h>

#i ncl ude "Bet aDF. h"
#i ncl ude "l ogGamma. h"

Bet aDF. : Bet aDF( doubl e u, double w):
a(u), b(w, |ogBeta(l ogGamma(a) + | ogGmma(b) - | ogGamra(a + b))

assert(a >0 & b > 0);

doubl e

Bet aDF. :fracti on(doubl e a, doubl e b, double x)

I

// KNi. Abramowitz & Stegun,

/1 Handbook of Mathematical Functions, 1964 [26.5. 8]

/1 1.Aadai14&eo, E Noeaai o

/1 N daal+ieé 1T i aceaeli Gi 66i éoeyi (1: 1ed, 1979)

I

Il lai1eiay adoa-66i 86ey a0+eneyaony fi i1i7aup dacél adi &y a 6aiiop adt al
I

I i_beta(a, b,x) = x*a}*(1-x)*b}*fraction / a * beta,b),

/1
I
/1 1 dli d2 d3 d4

I fraction = ---  ---- - oo ----
/1 1+ 1+ 1+ 1+ 1+

I
/1
I
/] &aaa

I A(n) = (s(n) * A(n-1) +r(n) * A(n-2)) * factor
I B(n) = (s(n) * B(n-1) + r(n) * B(n-2)) * factor
11 é

11 A(-1) =1, B(-1) =0, A0) =s(0), B(0) = 1.

I

/] Caanu s(0) 0eéeidoen>=1s(n =1,

/I ar(l) =1eiodei >=2

an
Q:
Qo

141 67 ayued aaiae: A(n) / B(n)

/1

/1 r(i) = mb-mx / (a+i-1)(a+) étaaa i = 2m
/1 r(i) = -(a+m) (a+b+mx / (a+i-1)(a+i) é1&8a i = 2mHl,
/1

/1 factor - géaeedopueé iiia@0dél, 11caleypueé ecadasdol 1 adaiiéialey.
/1

I/ Edaé, A(0) =0, B(0) =1,

/1 r(1) = -(a+h).x / (a+l)

/1 A(1) = A0) +r(1).A-1) =r(1) =1

/1 B(1) = B(0) + r(1).B(-1) =1

/1

{

double old_bta = 0, factor = 1;
double AO =0, A1 =1, BO =1, Bl = 1;
double bta = 1, am= a, ai = a;

double iter =0, r;



Adox-Bafi 682884 &4
do { )
[* ja+eiadi Ai =1, iter = 0, Aadled i [A=&0i1  */
ai += 1;
r =-am* (am+ b) * x/ (@ - 1) * ai);
/* 1484f+840 A & B & 43a gada )
A0 = (AL +r * AD) * factor; /*i [Az80it */
BO = (Bl +r * BO) * factor;
/* cadanl fa+éfadl ni =2, iter = 1, daélgd i +aoii */
am += 1;
iter += 1;
ai += 1;
r =iter * (b -iter) * x * factor / ((ai - 1) * ai);
Al = AD +r1 * Al /*i +aoiT, AD e B0 6ad géaéediaail */
=B0 +r * BI,

ol d _bta = bta;
factor = 1/ BI,;
bta = Al * factor;
} while (fabs(old_bta) !=fabs(bta));
return bta * exp(a * log(x) + b * log(1l - x) -logBeta) / a;

}/ *incBeta fraction*/
doubl e
Bet aDF. : val ue(doubl e x)
I
/1 Ab+eénéyao Beta(x|a, b):
/1 aast yoi Tfou of ai, ol ned+aéiay adee-éri a,
/1 i1a+ei ypuiayny adoa- dafni 6aadeaiep niadaiacdaie 'a e 'b',
/1 i1 dilgd eeé daaia 'x' .
I
-
if (x <=0) i
return 0; I* AT geaéal )
else if (x >=1) i
return 1; I* A7 gé4eal =
if (x<(a+1) / (a+b+2)
return fraction(a, b, x);
el se
return 1 - fraction(b, a, 1 - X);
}/ *val ue*/
doubl e
Bet aDF. : quant i | e( doubl e p)
I
/1 E08o oaéié cia+ al ea 'x' aey éiof of al Bet a(x|a, b) = p,
I/ 0.a. daaia 'p' aaél yoi 1 Aou of af, —0| fnésé-aéi ay éé" ~ef a,
I/ [N a—el ybuayny aaoa dani daaaeai e|o Tadai dodaie 'a' e 'b',
I i dilgd eee daaia 'x'
I
{

M

double fx, | =0, r =1, x = 0.5;

assert(p >= 0 & p <= 1);
if (p==0]] p==1) return p;

do {
fx = val ue(x);
if (fx >p) r =x; else
if (fx <p) | =x; else
return x;
=(l +r)* 0.5;
} while ((I'=x) && (r!'=x));
return x;
quantil e*/



