
On various statisti
s of a random web-graph in theBollob�as{Riordan model∗E.A. Gre
hnikov†, L.A. Ostroumova‡, A.M. Raigorodskii§,A.A. Ryab
henko¶, E.A. Samosvat‖, D.A. Shabanov∗∗During the last de
ade, many models of the random web-graph have appeared (see [1℄, [2℄). One ofthem was proposed in 2002 by B. Bollob�as and O. Riordan (see [3℄). In this model, a random graphpro
ess (Gtk)∞t=1, for any �xed k ∈ N, is de�ned. Let us re
all the de�nition. First, we take the graphG11 = ({1}; {(1; 1)}) on the vertex 1 with a single loop. Further, given a graph Gt−11 = ({1; : : : ; t−1}; Et−11 )with t− 1 edges or loops (t ≥ 2) we transform it into Gt1 by adding one new vertex t and one new randomedge (t; i), where i ∈ {1; : : : ; t} and P (i = t) = 12t−1 , P (i = j) = degGt−11 j2t−1 , j < t. Finally, we take Gkt1 andidentify blo
ks of k verti
es: the verti
es 1; : : : ; k form a new vertex v1, the verti
es k + 1; : : : ; 2k form anew vertex v2, et
.For the random graphGtk, various results have been proved showing that this graph has many propertiesof the World Wide Web. For example, it is subje
t to a power law distribution of its vertex degrees (see[4℄ { [6℄, [7℄). It also has small diameter (see [4℄ { [6℄, [3℄).In our work, we 
ontinue studying important statisti
s of the random web-graph in the des
ribed model.Below we brie
y list our results.1. Let Xd1;d2 be the number of edges in Gtk whose verti
es have degrees d1 and d2 respe
tively. We
al
ulate the expe
tation EXd1;d2 of this random variable getting an asymptoti
 formula with theexa
t values of the two �rst terms and a remainder of the form Ok;d1;d2 (1t ). As a simple 
orollary were-obtain an asymptoti
 expression for the expe
tation of the number Xd of verti
es having degreed: EXd = (2kt+1)(k+1)d(d+1)(d+2) +O(d=t). It is worth noting that here we do not have any restri
tion on d (
f.[7℄): one should only assume that d = o(t). Also we prove tight 
on
entration of Xd1;d2 around itsexpe
tation.2. We study the expe
tation of the \se
ond indegree" of a vertex in Gtk. By the se
ond indegree ofan i we mean the number of edges going to the neighbours of i. We �nd sharp formulas for thisexpe
tation and we also prove some tight 
on
entration results.3. We �nd simple formulas for the expe
tation of the numbers of given subgraphs H in the randomgraph Gtk.
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4. We use some of the obtained results in order to statisti
ally 
lassify \dense stru
tures" (
ommunities,link spam, et
.) in the World Wide Web. Su
h 
lassi�
ation is important to improve quality of sear
hengine rankings.Referen
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