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1 Introduction

Consider a dynamic pricing process with two prices {a, 8}. The model is d = D(p) + ¢ where E[e] = 0.
Consider the following simple strategy (called ezploration-then-commit):

1. offer p = « for m times, and observe dy,...,d,,

2. offer p = B for m times, and observe d,,11,...,dom

3. estimate D(a) = (dy + - - - + dp)/m nd D(B) = (dps1 + - - - + dam)/m
4. commit the price argmax,c(, g, P lA)(p) for the rest T'— 2m times.

An immediate question is how to choose a suitable m.
We would like an estimate of the form

Pr“D(a) ~ D(a)| < T} >1-6.

Recall that 7 is called the confidence radius and 1 — § is called the confidence level.

A Concentration Inequalitites

Lemma A.1 (Berry—Esseen). Let X1, ..., X,, beii.d. random variables such that E[X;] = 0 and }_;" | Var[X;] =
1. Let S = X; 4+ -+ + X,,. We have E[S] = 0 and Var[S] = 1. Then for every u € R,

|Pr[S < u] — PrzononlZ <ul| < OB

where C' > 0 is a universal constant and 3 = >_;", E[|X;|?] is the third momentum.

Example A.2. Consider 2m fair coins. Then

B 1 /2m\  (2m)! Vem - 2m(2m/e)*™ 1
PI’[#H = #T] - 22"7‘(777,) T mlml22m ~ [%(m/e)m]222m - \/ﬁ

where we used Stirling’s approximation to estimate factorials.

Lemma A.3 (Markov). Let X > 0 be a random variable with E[X] = . Then for ¢ > 0,

Pr[X >tu] <1/t



Proof. This follows from E[X] > Pr[X > ¢] -t + Pr[X < t]-0=¢Pr[X >t]. O
Lemma A.4 (Chebyshev). Let X be a random variable with E[X] = y and Var[X] = 0. Then for ¢ > 0,
Pr[|X — p| > to] < 1/#.

Proof. Note that Pr[|X — u| > to] = Pr[|X — u|> > t?0?] and then we apply Markov’s inequality. O
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