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Abstract: An asset network systemic risk (ANWSER) model is presented to investigate the impact of
how shadow banks are intermingled in a financial system on the severity of financial contagion.
Particularly, the focus of this study is the impact of the following three representative topologies of an
interbank loan network between shadow banks and regulated banks. (1) Random mixing network: shadow
banks and regulated banks are intermingled randomly. (2) Asset-correlated mixing network: banks having
bigger assets are a regulated bank and other banks are shadow banks. (3) Layered mixing network: banks
in a shadow bank layer are connected to banks in a regulated bank layer with some interbank loans.
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Fig. 1 Example topology of a random mixing network
when N. = N, = 0.5N, N = 30. Blue nodes are shadow
banks. Red nodes are regulated banks.
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Fig. 2 Number of bank bankruptcies as a function of the
fraction of shadow banks. (a) Random mixing network,
(b) hypothetical network where the all banks have the
average equity capital ratio (y = Xc,/2a,) uniformly,
and (c) F(f) =F(0) + fN.
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Fig. 3 Example topology of an asset-correlated mixing
network when N, = N, = 0.5N, N = 30. Blue nodes are
shadow banks. Red nodes are regulated banks.
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Fig. 4 Number of bank bankruptcies as a function of the
fraction of shadow banks. (a) Asset-correlated mixing
network, (b) hypothetical network where every bank has
the average equity capital ratio (y = Xc, /2a,) uniformly,
and (¢) F(f) =F(0)+ fN.
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Fig. 5 Example topology of a layered mixing network
when N. = N, = 0.5N, N = 30. Blue nodes belong to
the shadow bank layer. Red nodes belong to the regulated
bank layer.
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Fig. 6 Ratio of the increase in the number of bank
bankruptcies R(q) = [F(q) — F(0)]/F(0) as a function
of q. The relative denseness g is the inter-layer
denseness relative to the intra-layer denseness in the
layered mixing network. (a) Entire financial system, (b)
banks in the shadow bank layer, and (c) banks in the
regulated bank layer.
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