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Abstract: Over Galton-Watson trees generated by a supercritical branching process with offspring N and EN :=
m > 1, C(x) is the conductance assigned to the edge between the vertex x and its parent z, given by

Clz) = (A + A) - :

Ed

where |z| := |z — p| is the number of edges on the unique self-avoiding path connecting x to the root p. (X,)n>0 is
a C(z)-biased random walk on the tree, we show that
(1) when A # m, a > 0, (X,,)n>0 is transience/ recurrent according A < m or A > m respectively.
(2) when A =m, 0 < a <1, (X,,)n>0 is transience/ recurrent according A < 0 or A > 0 respectively.

In particular, if P(N = 1) = 1, the C(z)-biased random walk is the Lamperti’s random walk on the nonnegative
integers, which can be dated back to Lamperti (1960). This is a joint work with Minzhi Liu.



