Supplementary Material to “Good News and Bad News in Two-Armed Bandits”, by

Braz Camargo:

The definition of weak MLR order, denoted by >, is necessary in the proof of Lemma 2. Recall
that sp(m) denotes the support of 7 € II.

Definition 1. Suppose 7,7’ € II. Then 7 =, 7" if (sp(7)\sp(7")) > sp(7’), sp(7) > (sp(7')\sp(r)),
and
7' (8w (s) < 7'(s)m(s))

for all s,s" € S such that s’ =g s.!

In what follows, the condition on the supports of two arbitrary elements m and 7" of IT necessary

for both 7 =¢, 7’ and 7w =, 7’ is referred to as the support condition.
Lemma 1. Suppose m is TPy. Then y =4, y' if, and only if, B(y,a;,m) =+, B(y', ai,7), i =0, 1.

Proof: First observe that the assumption that A(a;, s) has full support implies that the measures

B(y,a;,7) and B(y', a;, m) have, for all y,y’ € Y, a common support. Moreover,
B(y,a;,7)(sV §)B  a;,m)(s As') > B(y,a;,7)(s)B(y,a;, 7)(s")
if, and only if|
fylai,s v ") f(y'|ai, s NS )m(s v s )m(s A ) = f(ylai, ) f(y |ai, s')m(s)m(s").
The result then follows from the definition of >,, and the fact that 7 is TPy by assumption. O

Lemma 2. Suppose m =, ©' and either m or ©' is TPy. Then B(y,a,n) =, B(y,a,n’) for all
y€Y anda € A.

Proof: Suppose, without loss, that = is TPy. It is straightforward to see that B(y,a,7) and
B(y,a, ') satisfy the support condition necessary for B(y,a,n) = B(y,a,n’). The next step
consists in showing that B(y,a,n) is TPy for all y € Y and a € A. For this, let 5,5 € II, a € A,
and y € Y. Then

B(y,a,m)(s V 8')B(y, a,7)(s A ') = By, a,7)(s)B(y, a,m)(s)
if, and only if,

fyla,s v s)f(yla,s As)m(s v s)m(s As') = flyla, s)f(yla, s")m(s)m(s").

'Notice that if 7 and 7’ have common support, then the condition involving the supports is automatically satisfied.




Since y >y y, Assumption 2 implies that y >, y for i € {0,1}. Therefore, from the definition
of =4, and the fact that 7 is TPy, the above inequality is satisfied, and so B(y,a,n) is indeed
TPy for all a € A and y € Y. By [1, Theorem 3], if either B(y,a,n) or B(y,a,n’) is TPy, then
B(y,a,m) = B(y,a,7’) if, and only if, B(y,a,n) =, B(y,a, 7). To finish, observe that if s’ =g s,
then

B(y,a,7")(s)B(y,a,m)(s) < B(y,a,7")(s)B(y, a,m)(s') & 7'(s")m(s) < x'(s)m(s"),

and the latter inequality holds, once more from the fact that 7 is TPy.2 ]
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2The analysis in [1] is restricted to probability measures on R™ that have densities either with respect to the
Lebesgue measure or to some counting measure 7. The case considered above can be reduced to the case in [1] by
considering S as a subset of R? and taking 7 to be such that n(D) = |S N D|/|S| for all Borel subsets D of R



