
I. Kortchemski Condensation Phenomena in Random Trees – Spring 2024 – ETHZ

Exercise 1 for February 29th

Exercise. Let (Xn)n≥1 be a sequence of i.i.d. standard Gaussian N (0, 1) random variables. Set S0 = 0 and for n ≥ 1 set
Sn = X1 + · · · + Xn. Fix a > 0. Show that Sn − an under the conditional law P ( · | Sn > an) converges in distribution as
n → ∞.

Remark. Equivalently, this amounts to showing that Zn converges in distribution, where Zn is a random variable with law
characterised by the identity

E [f(Zn)] = E [f(Sn − an) | Sn > an]

for every f ≥ 0 measurable.
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