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Background
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Derivative-Free Optimization

Derivative-Free Optimization

argminx∈X f (x)

linearity, convexity, differentiability

genetic algorithms, randomized local search, estimation of
distribution algorithms, cross-entropy methods, Bayesian
optimization methods, optimistic optimization methods, etc.

usually model-based
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Classification-based Optimization

Classification-based Optimization

Let sign[v ] be the sign
function returning 1 if v ≥ 0
and 1 otherwise.

We specify the
Sampling(h, λ) as that, it
samples with probability λ
from UDh

(the uniform
distribution over the positive
region classified by h), and
with the remaining
probability from UX (the
uniform distribution over X ).
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Theoretical Study
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(ϵ, δ)-Query Complexity

(ϵ, δ)-Query Complexity

Given f ∈ F , an algorithm A, 0 < δ < 1 and ϵ > 0, the (ϵ, δ)-query

complexity is the number of calls to f such that, with probability
at least 1− δ, A finds at least one solution x̃ ∈ X ⊆ Rn satisfying

f (x̃)− f (x∗) ≤ ϵ ,

where f (x∗) = minx∈X f (x).
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Section 3

RACOS
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Randomized Coordinate Shrinking

Randomized Coordinate Shrinking

For a subset D ⊆ X , let
#D =

∫
x∈X I[x ∈ D]dx (or

#D =
∑

x∈X I[x ∈ D] for
finite discrete domains),
where I[·] is the indicator
function.

Dh = {x ∈ X |h(x) = +1}.
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Experiments

Ackley Function & Sphere Function
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(a) Ackley function for n = 2

x

−1.5

−1.0

−0.5

0.0

0.5

1.0

1.5

2.0

y

−1.5
−1.0

−0.5
0.0

0.5
1.0

1.5
2.0

1

2

3

4

5

6

7

8

(b) Sphere function for n = 2
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Experiments

Ackley Function & Sphere Function

Figure: Comparing the scalability with 30n evaluations
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Experiments

Ackley Function & Sphere Function

Figure: Comparing the convergence rate with n = 500
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Classification with Ramp Loss

Classification with Ramp Loss

Hinge Loss: Hs(z) = max 0, s − z .

Ramp Loss: Rs(z) = H1(z)− Hs(z), s < 1.

Objective Function:

f (w , b) =
1

2
∥w∥22 + C

L∑
l

Rs(yl(w
T vl + b)) .

NON-CONVEX!
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Classification with Ramp Loss

Classification with Ramp Loss

Figure: Comparing the achieved objective function values with 40n
evaluations against the parameter C of the classification with Ramp loss.
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Classification with Ramp Loss

Classification with Ramp Loss

Figure: Comparing the achieved objective function values with 40n
evaluations against the parameter C of the classification with Ramp loss.
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