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Many distinct features arise owing to the presence or absence of loop structure in scale-free networks. Here we generate scale-free (SF) networks with or without loop structure by applying the Barabàsi-Albert (BA) model where a new vertex stochastically attaches variable number edges to existing graph with given probability distributions. In particular, by assigning the new vertex one or two outgoing edges with probability 
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, respectively, we investigate how the load distribution changes as 
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, the network is tree, and the load exponent is obtained to be 
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. We find that 
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 increases suddenly to 
[image: image7.wmf]2

.

2

@

d

 by a small change of 
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 at which edges connecting different branches of tree structure form sparse loops in a nontrivial manner. The value 
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 turns out to be robust, independent of the degree exponent 
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 as long as 
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. Such behavior persists as long as 
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 is smaller than the 
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-dependent critical value 
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, beyond which 
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 continuously varies with 
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. Thus, the universal behavior of the load exponent is likely at least for the sparse BA model.
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