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The purpose of this errata is to correct some typos in the proof of Lemma 12.
e On page 23, the probability bound in Claim 12.3 should be (1/2) + 2¢ (rather than (1/2) + (¢/2)).
e On page 23, second line of the proof, {, should be (.

e On page 24, the last line in the bound on the expectation (of )~ (zw;) should be p(n) - [(1/2) + €]
(rather than p(n) - [(1/2) — €]).

e On page 24, in the Chernoff bound inequality, the treshold should be p(n) - [(1/2) + (4¢/3)] (rather
than p(n) -[(1/2) — (3e/4)]).

e On page 24, in the one-before-last sentence of the proof of Claim 12.3, the numerator should be bounded
by p(n) - [(1/2) + (4¢/3)] (vather than by p(n) - [(1/2) — (3¢/4)]).

e On page 24, in the last inequality, the bound should be (1/2) + 2¢ (rather than (1/2) + (¢/2)).

Below we reproduce the entire corrected text (from Claim 12.3 to the end of the proof of Lemma 12).
claim 12.3: Let C), be a circuit of size s'(n). Then,
1
Prob[Cr(Xn) = f(Xp)|Xn € Ry] < ) + 2¢

for all but a 2=('(")*+1) measure of the choices of R,.
proof: We define the same random variables {, = (;(R,) as in the proof of the previous claim; ((R,) = 1
if € R, and (;(R,) = 0 otherwise. Also, as before, w, ef Prob[X, =z], for every z € {0,1}". Let C be

the set of inputs on which C), correctly computes f; namely,

def

C={z:Cu(x)=f(z)}
For every choice of R,,, we are interested in the probability

Prob[X,eC A X, € R,]
Prob[X, € R,]

Prob[X, eC|X,ER,] = (12)

We first determine the expected value of the numerator of Eq. (12), where the expactation is taken over the
possible choices of R,,. We rewrite the numerator as erc (x(Ry) - wy, and bound it as follows

EY Gorws] = ) pe) w

z€eC zeC
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Z p(n) - Prob| n—x] - Prob[X,, =z]
Prob[X, =2]

= ( ) ~Prob[Yn€C]

- (5 +¢)

where the last inequality is due to the hypothesis regarding Y,,. Next, we use Chernoff bound and get

Prob[} " we(, > (% + % p(n)] < exp <_Q <$({?}>>

el

IA

Now, using the simplifying assumptions regarding the w;’s and ¢, the latter expression is bounded by
exp(—y/s(n)/poly(n)). Thus, for all but a exp(—s'(n)? + 2) measure of the R,’s the numerator of Eq. (12)
is bounded above by (% + %) - p(n). Using the previous claim, we conclude that for a similar measure of
Ry’s the denumerator of Eq. (12) is bounded below by (1 — 5) - p(n). The claim follows. O

The lemma now follows by combining the above three claims. Claim 12.1 provides us with a suitable Y for
which we apply the probabilistic construction, whereas Claims 12.2 and 12.3 establish the existence of a set
R, such that both

Prob[X, € R,] > (1 —o(1)) - p(n)

and

Prob[Cr(Xn) = f(Xp)|Xn € Rp] < % + 2¢

for all 2¢'(n)° possible circuits, Cy,, of size s’(n). The lemma follows. i



