MAXIMIN EFFICIENT BOUNDED BIAS DESIGNS
Douglas P. Wiens!
August 1, 2018

In the notation of Wiens (2018, “I-Robust and D-Robust Designs on a
Finite Design Space,” Statistics and Computing, 28, 241-258), suppose that
loss in W, (defined by >, Y? (x) < 7%/n and > owey f(X) ¥ (x) =0) is

(€)= % {?trR™' (&) + T°¢,B (&) ey},

where none of ¢, (||ey|| < 1), R(§), B(§) depend on 7, and

n&xl(w, £ = % {o2trR™" (&) + T%chmaxB (€)}.

Fix 0. and define V (£§) = o2trR™" (¢). For given 7 define B, (§) = maxy, {72¢,B (£) ¢y }
= 72ChmaxB (€). The minimax (over ¥.) design &, minimizes V (§) + B, (£):

€, = argminmaxZ (4,€). 1)
Consider the problem

(B): Minimize V (&) in the class =, of designs for which B, (&) < b%.

Theorem 1 If there are (unique?) 7 and &, satisfying (1) such that b* =
B, (&.), then & is the solution to (B).

Proof: We have that £ € Z,. For any £ € =, = &, we must have that
o?trR™ (€) > o2trR™! (£.), since otherwise

r%axI(w,S) = {2trR7' (&) + T*ChmaB (&)} /n

< {o2trR7' (€,) + 0%} /n

= {V(&)+B- (&)} /n
= minmaxT(1,£),

a contradiction. O
To establish the existence of 7 and £, it suffices to show that B; (§,)
ranges over [0,00) as 7 does. That By (&) = 0 and By (§,) = oo seem

pretty obvious, so that if B, (£.) is continuous then existence will follow; if it
is strictly increasing then uniqueness will follow as well.
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