Supplementary meterial
A Bayesian nonparametric procedure for comparing algorithms

1. Proof of Theorem 1 S wilix,=x,,1 09 = Yo wil{x,,>x,,) andd; =
. . 1 -6, — 0,4, and considering a partition of the spakef
A probability measure sampled from the posterior BP ( the formBy = { (X2, X1) : Xo = X1}, B, = {(Xa, X1) -
has the following form: Xo > X }andB, = {(X2, X1) : Xo < Xl} it can easily
n be verified that) = (6, d,, 6;) has a Dirichlet distribution
P =woPy + Z w;ox,, with parameter$s + n;, ny,n — ny — ng). Then we have
=1
: Ppir [ + Y200, wiH (X2 — X15) > 5]
with Py ~ Dp(s,a*). Letus consideE[R(X,,)] w.r.t. P,
we have that = Ppir [% (’wo + Z?:l wiI{Xm:Xn})
n + Z?:l wil{x,,>x1,} > %
E[R(X;)] = woRmo + Z wjRmj = woRmo + Ry, w,

=1 = [ I10.50,40,>0.5}(0) @

WhereRmO = f Z;n:ql I{Xm>Xk}(X)dP0(X)! ij = DZT(Oa s+ ny, Ng, N — Ny — ng)detdeg
S ix,, sx,y + 1 and RD = [Rpa,..., Rinl. . )
Assuming Py, = o* = 0y, we have thatR,,, = _ B

m—1 s =K do gstne—lgng—1
I >0y Ix,, > x,y (X)do* (X). By defining the vector 1 t t g
Ro = [Ru,. .., Rmo]" and the matrix® whose rows are 0 0.5(1—6,)
the vector®R !, we obtain 15). (1— 6, — )9 14,
Since the weights are Dirichlet distributédy, w’) ~ T(n+s)

where K; = T By the change of

s+n¢)I(ng)I'(n—ni—ng)"

variablesy) = lfget we obtain

Dir(s,1,1,...,1), it follows that

€ [E[R(X1), ..., R(X:n)]"] = Epir[woRo + Rw] .
_ » Ppir [% 4300 wiH (Xo; — X1i) > 5]
where the r.h.s. expected value is taken w.r.t. the Dirich-

let distribution above. Fronkp;,[wo] = s/(s + n) and 1
Epir[w;] = 1/(s + n) for ¢ > 0, we obtain the mean - K, /95+m71(1 g,y
vector p in (16). The covariance matrix can be obtained s
in a similar way by computingZp;,[w3], Epi-[wTwo), 1 3
Epir[wwl] etc.. /(glg)ng—l(l — @) g
0.5 1
2. Proof of Theorem 2 K KoKy [ Beta(®:ng,n — no — ny)do),

From (13) we can write 0-5

_ T(n—ny)T(s+ns) _ I’(ng)T'(n—ni—ny)
P [P(XQ > Xl) + %P(XQ = Xl) > %] Wh.ereKQ - T'(s+n) .andK3 - : T'(n) '
This proves the theorem, sinég K> K3 = 1.

= Ppir [wo (Po(X2 > X1) + 2Py (X2 = X1))

+ 30 wiH (X2 — X1;) > 3] 1)

3. Matrix of the ranks of Example 1
— Pp,, [% F 3w H(Xgi — X)) > 1} 7 Tablel gives the ranks im = 30 datasets of the four algo-

2 rithms in Example 1.

where we have used the fact thet = dx,—x, and thus
Py(Xy = X;) = 1. By denoting withd; = wy +
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Table 1.Ranks of the algorithms in Example 1.
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