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1 qg-exponential family

The density (Eq. (18) of Naudt (2007)) is defined as
fo(x) = c(x) expy(—a(b) — 0H (z)),

where ¢, a and H are known functions. Furthermore, exp,, is the g-deformed exponential function defined

as
exp,(z) = [1+ (1 — q)z]i/(lfq) for z € R, q # 1,

where [2]+ = max(z,0). exp, is construct as the inverse of the g-deformed logarithm defined as

1—q __ 1
log,(z) = le for z € R,q # 1.

In particular, ¥z € R,exp,(log,(z)) = z and Vz # 0,log,(exp,(z)) = 2. Special case: for ¢ — 1,
exp, — exp and we get the exponential family.

Let us find the domain where 1+ (1 —¢)z > 0:

e Ifg>1,ie. 1 —¢q <0 then

-1
1+(1—q)z>0<:>1>—(1—q)z<:>17>z
o [fg<1,ie. 1 —¢q >0 then

1
1+(1—q)z>0<:>1>—(1—q)z<:>17<z

*LMM, Université du Maine, F-Le Mans city
NMSU, Mexico



2 g-Gaussian

Using
q—1
7T+ 1/(1— ) 2 o gy
c(x) =1/cy, c, = , Hzx)=2% a) = ————, § = 0977,
W=V =T rap A - gy T T 0=
we have a(o) = "q;_ll_l = logy_,(0). We get
1 9 o3 1 ot -1, 4
folx) = C—qequ(—logQ,q(U)—:U ot ):aequ(— 14 x“0?7?)
B le ((1/0)1—‘1_1 2019 1 14 (1— )(1/U)l—q_1 (1 ot 1/(1—q)
= e XDy 1—g¢ o ca 1—g q o .
_ clq[(l Jo)171 = (1 - g)a2oe=¥) /(70 _qug [1— (1 - q)ot-9a2ge-3] =9
1 2, _211/(1—9) 1 2/ 2
= c(Ta[l_(l q)z* /o] —Tequ(—w /o7)

This is different from Section 6 of Naudt (2007) where there is a typo.

3 g-Exponential

Using
—1
03— — 1 q-3
c(z) =1/cq, cqg =k, H(z) =2, a(f) = =1 0=r72,
we get
& 1 B _1(1_ | x)l/(l—q)
fu(x) = Eequ( r/K) = P ( Q); . .

There exists another parametrization

a+1l=-1/(1-9q) o=ak K=o/
{U:om ! <Z>{—1/(oz+1)=1—q ‘:’{q:1+1/(a+1)

Using the parametrization («, o), we get the following density and distribution function

fa) =2 (1+§)j_1, Py =1-(1+2) "
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