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for w in W do

| Slw] <0 n, EOTAE
for i < 1 to n; do @ SYFLICRR
v 4— random(N);

foreach w in OutNeighbors(v) C W do
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Twitter users Followers

"" KATY PERRY 62,765,047

@ Justin Bieber 58,821,179
@ Barack Obama 52,509,744
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Twitter COERRIEER
(Fraction)

0 100 200 300 400 500 600 700 800 900

nz



first-error index

70

60

50

40

30

20

10

Twitter COEERFLEER

(First-Error)

Experiment

Poisson

Poisson+EVT based on top-20
I I I I

100 200 300 400

500

ny

600

700

800

900

1000



fraction of correctly identified nodes
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Two-stage algorithm ——
RandomWalk (strict) —
RandomWalk (relaxed) —— : :
Crawl-AI 7
HighestDegree .
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Proposition 1. It is optimal to choose ny such that n = O(ny).
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Proposition 2. For large enough nq, the inequality
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where zi—c is the (1 — g)-quantile of a standard normal ﬁE/Q\ 1-¢ C

distribution, guarantees that the mean fraction of top-k nodes
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Proposition 2. For large enough nq, the inequality
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where zi—c is the (1 — &)-quantile of a standard normal
distribution, guarantees that the mean fraction of top-k nodes
in W identified by Algorithm I is at least 1 — &,
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Theorem 1. Assume that k = o(n) as n — oo, then the
maximizer of the probability Pr(n — ns) is
ng = (iﬂq-k%z)ﬁ (1+0(1)),

with ~ as in (1).
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Theorem 2. Let the in-degrees of the entities in W be inde-
pendent realizations of a regularly varying distribution G with
exponent 1/~ as defined in (1), and Fy =2 F5 = --- = Fyy be
their order statistics. Then for any fixed =,0 > 0, Algorithm 1
finds the fraction 1 — ¢ of top-k nodes with probability 1 — 0
in
n=0O(N/a(M))

API requests, as M, N — oo, where a(M) = (M )M" and

[(-) is some slowly varying function.

In the case M = N, as in our experiments on Twitter,
Theorem 2 states that the complexity of the algorithm 1is
roughly of the order N*~7, which is much smaller than linear
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for w in W do

for 1 <1 tdo
v < random(N);
foreach w m OutJV eighbors(v) C W do
|_ Slw (w] + 1;

W1,y Wiy <—S /I Sfw1],...,Swy,)are ©° o0 ==
H ; : : ; H : k=250 ——
the top no maximum value% in S; 0 e
for i < 1 to no do
| di < InDegree(w;);
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