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e A-optimality: minimize f4(\) = Tr(A;l) minimizes ]E[||§— 613]
e E-optimality: minimize fg()\) = maxy;,|<i uTAxlu minimizes max, |, <1 E[((u, o — 6))?]

e D-optimality: maximize gp(\) = log(|A,|) maximizes the entropy of distribution. Also, if
Ex={z: xTAxlx < d} then D-optimality is the minimum volume ellipsoid that contains X'.

¢ G-optimality: minimize fg()\) = max,cx z' A} 2 minimizes max,cx E[((z, 6 — 6*))?

Lemma 10 (Kiefer-Wolfowitz (1960)). For any X with d = dim(span(X)), there exists a \* € Ax
that

e max) gp(A) = gp(X\*)
e miny, fo(\) = fa(\*)
o fa(\*)=d

o support(\*) = (d + 1)d/2

Proposition 2. If \* is the G-optimal design for X then if we pull arm x € X exactly [TA%] times
for some T > 0 and compute the least squares estimator 8. Then for each x € X we have with
probability at least 1 — 0

(x,0—0%) < 121l e [rAx122T) -1V 210g(1/6)
1
< \/—;HJUH(ZIGX raaTy-1V 2log(1/6)

. [2d10g(1/9)

and we have taken at most T+ % pulls. Thus, for any ¢’ € (0,1) we have P(|J, ¢ {|(, 0— 0*)| >
2dlog(2|X|/d") }) <
= <d.



Input: Finite set X C R?, confidence level § € (0, 1).
Let X1 «+ X, 0+ 1
while |A;| > 1 do
Let A € Ay, be a d(d2—+1)—sparse minimizer of f(\) = max ”l’”%z
T€X)

e=2"% 1= 2dee_2 log(4¢2|X|/6)

Pull arm =z € X exactly [Xg’mn] times and construct the least squares estimator 5@ using
only the observations of this round R

Xpy1 < X\ {x € Xy maxmfexl(x' —x,0p) > 263}

l—10+1
Output: &)
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Ere(V) = {l(x,00(V) — 6%)| < &}

Pl U L&) <> P ( UREHED)!
(=1zeX) /=1 zeXy
=y > P (U{s;, W)}, X = v)
/=1 VCX xeV




