Solution to regularized sparse random graph
model

The objective function of the regularized sparse random graph model (RSRGM)
is:
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Here, we use the multiplicative updating rule [2] to solve this nonnegative con-
strained optimization problem.

Let ¢;;, and wy; be the Lagrange multipliers for constraints 0;;, > 0 and v;; >
0, respectively, and ¢ = (¢;x), w = (wy;). The Lagrange function £ is
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The gradients of Lagrange function £ with respect to ¢, and 1y; are:
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Since the estimators of 6, and 9y, need to satisfy Vy, £ = 0 and V, . L = 0, we
can get
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Using the Karush-Kuhn-Tucker (KKT) conditions [1], ¢;0;, = 0 and w1, = 0,
we get the following equations for ¢;;, and vy;:
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Then, it is easy to obtain the updating rules:
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By initializing 6 and v randomly and updating 6 and v alternatively according to
Equations (9) and (10), respectively, we can obtain the solution to the regularized
sparse random graph model (1).
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