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1 qg-exponential family
The density (Eq. (18) of Naudt (2007)) is defined as
fo(x) = c(x) expy(—a(0) — 0H (),

where ¢, @ 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 e R, ¢ #1,

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

1—q __ 1
log,(2) = Zlfq for z € R,q # 1.

In particular, Vz € R,exp,(log,(z)) = 2 and Vz # 0,log,(exp,(z)) = z. Special case: for ¢ — 1,
exp, — exp and we get the exponential family.
Let us find the domain where 1+ (1 — ¢)z > 0:

o Ifg>1,1ie. 1 —q <0 then

-1
1+(1—q)z>0<:>1>—(1—q)z<:>?>z
o Ifg<1,ie. 1—¢g>0then

1
1+(1—q)z>0<:>1>—(1—q)z<:>1—<z
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2 qg-Gaussian

Using

B [F o T(1+1/(1—q)) B g1
c(x) =1/cq, ¢q = 1—qF(3/2—|—1/(1—q))’H(x)_xQ’ aff) = ———, =093,

we have a(o) = "q;_lfl = logy_,(0). We get

1 1 0.71+q -1
> = — -1 _ p259-3y _ 2 _¢-3
f ($) e Gqu( 0g2_q(0) T o ) o equ( T . 0 )
= L (WL sy Vg WL s 1/(1-q)
= e XPyq 1_q cq 1_q q)x-o .
1 _ 1 B
= C—q [(l/a)l 9 (1 q)x20’q_3}1+/(1 9 _ C(? [1 —(1-q)o! quO_q_g]l/(l q)
1 - 1
= cqio' [1 — (1 Q)l‘Q/o'Q] i/(l q) _ T equ(_$2/0_2)
This is different from Section 6 of Naudt (2007) where there is a typo.
3 qg-Exponential
Using
q—1
03=a —1 g3
c(z) =1/cq, g =k, H(z) =12z, o) = q—il’ 0=r"7,
we get

(1 . q)ixr/(l—q) .

x|

i) =+ exp, (/) =

There exists another parametrization

{a—i—l——l/(l—q) @{U—om @{ﬂ—a/a

o= ak —1/(a+1)=1—¢q g=1+1/(a+1)

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

f(x):g<1+£)_a_l, F(z)=1- <1+§>_a.
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