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Abstract

Empirical Findings
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This paper studies the network structure change of idiosyncratic volatility spillover among sectors.
Changes in the network structure are captured by two asset pricing factors: Concentration factor
and Magnitude factor. The two factors determine the node size distribution and linkage thickness
distribution respectively and they contain distinct sources of systematic risk. Sectors’ positions in the
network can predict their future returns. A multisector model links the idiosyncratic structure change
to the aggregate volatility: conditionally, a higher Concentration and a lower Magnitude can increase

the cross-sectional decay rate of aggregate volatility when sector number n — oc.

Main Structure

High Magnitude High Magnitude Low Magnitude
Low Concentration High Concentration Low Concentration
= Concentration Factor (Node) = Magnitude Factor (Linkage)
= Fewer potential sources to contaminate the economy = Higher spillover probability on average
= Less likely to cause systematic risk = More likely to cause systematic risk

Empirical Procedures

1. Industry-level Idiosyncratic Volatility.
7. Rolling Window Lasso VAR(1) and GVD of Forecasting Error.
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Time Series of Factor Levels, cor: -0.3, p: 0
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= Business cycle and market power story.
= Stocks more exposed to Concentration factor are riskier.
= An annual return spread of +5% unexplained by factor models.

= Stocks more exposed to Magnitude factor are hedges.
= An annual return spread of -4% unexplained by factor models.
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= FM: Defeat "CIV” factor and production-based network factors.
= Factor betas are other measurements of systemic risk.
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Theoretical Framework
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Theoretical Results
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Distribution of Concentration Beta Distribution of Magnitude Beta
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® Proposition 1: The spot price vector is given by
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Conditional relationship: production network vs. idiosyncratic vol spillover
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" Proposition 2. The existence of the idiosyncratic volatility network structure has a defining influence
on the (cross-sectional) decay rate of the aggregate volatility.
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The decay rate of aggregate volatility depends on the distribution of the CON and M AG factors
and it is possible to be much slower than /n. This rejects the classical diversification argument
where idiosyncratic volatility averages out and the aggregate volatility concentrates to its mean at a
very fast speed, proportional to /n.

" Proposition 3. Aggregate output is a linear combination of the idiosyncratic shocks:
Iné& =o' Ina+ a'Lz

The simulated aggregate output is 0.3 (p=0) correlated with CON factor and -0.2 (p=0) correlated

with M AG factor, which is consistent with the empirical price of risk.
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