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Table 4 Statistic tests for the correlation between MMF vulnerability score and its determinants

RTE DU LB G VR R ABCF B s Geit p1H

(Mean_ CosSimilarity, _, , Vulnerability) 118 0. 44 0.40 8.01 0.00

( Projected_ Degree, _, , Vulnerability ) 102 0. 48 0.27 6.10 0.00
(In AUM, _, , Vulnerability) 86 0.25 0.14 6.30 0. 00
(Mean_ CosSimilarity, _, , W_Vulnerability) 116 0.04 0.05 4. 64 0. 00
( Projected_ Degree, _, , W_Vulnerability) 87 0.16 0.08 6.17 0.00
(In AUM, _, , W_Vulnerability) 27 -0.13 -0.06 -2.34 0.99
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Table 5 Statistic tests of the difference in MMF vulnerability scores derived from different methods and its determinants
BURIUEE ¥iE 1 G p1E Pearson AHC R 4L
Vulnerability — W_Vulnerability 33 205 0.010 6 60. 67 0. 00 1.00

CD_ Spillover)t — CD_ Spillover," 33 205 0.065 3 166. 96 0.00 0.35 "~
SCP_ Spilloverys — SCP_ Spillover)s 33 205 0.073 3 237. 83 0. 00 0.29 ***
CP_ Spillover)! — CP_ Spillovers 33 205 0.034 7 200. 51 0. 00 0.25 """
MTN_ Spillover)is — MTN_ Spillover, " 33 205 0.029 5 47.13 0.03 0.22 "%
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Table 6 Statistic tests for the correlation between MMF systemicness score and its determinants

BEWWE | MRRBCP AR | MOCRECERIE | gt | pfH

(Mean_ CosSimilarity, _, , Systemicness) 116 0.15 0.13 4.64 | 0.00
( Projected_Degree, _, , Systemicness ) 116 0.18 0.20 4.63 0.00
(In AUM, _, , Systemicness ) 87 0. 84 0.47 6.26 0.00
(Mean_ CosSimilarity, _, , W_Systemicness ) 116 0.05 0. 08 4.64 0.00
( Projected_ Degree, _, , W_ Systemicness) 116 0.10 0.13 4.63 0.00
(In AUM, _, ,W_Systemicness) 87 0.73 0.42 6.26 | 0.00
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Table 7 Statistic tests of the difference in MMF systemicness scores derived from different methods and its determinants

BURILES ¥E L it p1E Pearson AHC 74X
Systemicness — W_ Systemicness 33 205 0.000 3 36.28 0. 00 1.00
CD_ Spillove ryys — CD_ Spillove i), 33 205 0. 000 4 29.19 0.00 0.84%**
SCP_ Spillove rys — SCP_ Spillove ry), 33 205 0. 000 4 33.02 0. 00 0.08 ***
CP_ Spillove s = CP_ Spillove r})y 33 205 0. 000 2 12. 81 0.00 0.01 **
MTN_ Spillove ryy = MTN_ Spillove ry);, 33 205 0. 000 2 6. 42 0.00 0.00
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Fig. 8 Matrix of vulnerability and systemicness score for MMF under

the typical stress test scenario
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Table 9 Loss matrix of MMFs under the fire sale strategy game
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Fig. 9 Total fire sales loss of the MMF industry under different initial shock scenarios in 2016 Q4 after relaxing the coordinated action assumptions
V£ Direct 3271 ) I wh il 0 B T 35 5 )R St 28 BRSR ., Pro-rata 375 S 1) 46 il 84 5% 10 ik 4 — BOR U L 47728 BLSR W , Waterfall
FR Y ) iR bl 958 T 2 — BORBUL S PP AL BUSREN , ¢ = 1 3R — B0k LA BUSRmE T 5 e AE— 2473, ¢ =0 %
7R — B BN AR BSR4 T 3 4 Yl — 2T 2.

E 10 Mi—HERRBEEEHETESTUE-BITHE
Fig. 10 Ratio of uncoordinated action in the MMF industry after relaxing the coordinated action assumptions
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Fig. 11 Parameter sensitivity analysis
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Fire sale contagion and systemic risk in the money market fund industry:
From the perspective of the “fund-asset” bipartite network

YAO Chen-an', ZHANG Wei-guo® ,WANG Chao*

1. School of Business Administration, South China University of Technology, Guangzhou 510641, China;
2. School of Management, Shenzhen University, Shenzhen 518055, China;

3. School of Economics, Guangdong University of Technology, Guangzhou 510520, China

Abstract; In response to adverse shocks, managers of money market funds ( MMFs) typically resort to fire
sales to prevent concentrated redemptions. However, such behavior may trigger risk contagion among MMF's,
potentially leading to a systemic crisis. This paper proposes a fire sales risk contagion model based on the
“fund-asset” bipartite network and measures the total spillover loss, systemic vulnerability and systemic impor-
tance of MMFs under a unified framework. Meanwhile, this paper examines the effects of fund characteristics,
fund liquidation strategies, and risky asset prices on systemic risk. Using bond market transaction data and
Chinese MMFs’ financial data, our findings reveal that the interconnectedness between MMFs and the bond
market serves as a core driver of systemic risk generation. Ignoring spillover effects caused by fire sales signifi-
cantly underestimates the systemic risk. Higher similarity in asset portfolios leads to increased vulnerability
and systemicness of the MMFs. Fund size significantly contributes to the systemicness of the MMF. The price
levels of risky assets arising from different liquidation rules account for the disparities in systemic risk exposure
among MMFs. These results provide crucial insights for financial regulatory authorities to implement appropri-
ate interventions against risk contagion among MMFs, and enhance the evaluation and supervision framework
for important MMFs.
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