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a b s t r a c t 

Open-end mutual funds face investor redemptions, but the sale of the underlying assets 

depends on asset managers’ portfolio decisions. If asset managers use cash holdings as a 

buffer to meet redemptions, they can mitigate fire sales of the assets. If they hoard cash 

in response to redemptions, they will amplify fire sales. We present a global game model 

of investor runs and identify conditions under which asset managers hoard cash. In an 

empirical investigation of bond mutual funds, we find that cash hoarding is the rule rather 

than the exception, and that less liquid bond funds display stronger cash hoarding. 

© 2017 Elsevier B.V. All rights reserved. 

1. Introduction 

Our understanding of crisis propagation is heavily influenced by the experience of the 2008 crisis. Banks have been the 

focus of attention, and the watchwords have been leverage, maturity mismatch, complexity and insolvency. 

Discussions of financial stability have also revolved around market liquidity, and actions of asset managers in the face 

of redemptions by ultimate investors. The concern has been with evaporating market liquidity and “one-sided markets” in 

the face of concerted investor redemptions. The recent proposals by the Securities and Exchange Commission (SEC) and the 

Financial Stability Board (FSB) on the asset management sector have addressed the possible financial stability implications 

of market disruption. 1 
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While banks are financed with debt claims, mutual funds have shares, so that the problem of insolvency is less promi- 

nent in discussions of the financial stability consequences of asset managers. Instead, two mechanisms involving strategic 

complementarities have been flagged as potential sources of financial instability. One is the possibility that collective in- 

vestment vehicles such as open-end bond mutual funds may be vulnerable to concerted redemption flows by investors in 

“run-like” episodes ( Goldstein et al., 2016; Chen et al., 2010 ). This mechanism has figured prominently in the policy de- 

bates (see FSB, 2015 ; and FSB, 2016 ). The second mechanism discussed in the literature is concerned with the interactions 

across asset managers arising from competition for fund flows. When decision horizons are shortened due to short-term 

performance evaluation, strategic elements may enter into portfolio decisions (see Feroli et al., 2014 ; and Morris and Shin, 

2016 ). 

Our paper is concerned with a third dimension to the debate, to do with liquidity management by asset managers in 

their interactions with ultimate investors. If asset managers use their cash holdings as a buffer to meet investor redemptions, 

they can deal with redemptions without resorting to the sale of the underlying assets. Such behaviour would be consistent 

with a “pecking order” choice of actions where asset managers draw on cash first, and only start to sell the underlying 

assets if the cash runs out. The pecking order mode of liquidity management implies that cash holdings of asset managers 

decrease in the face of investor redemptions, and serve to stabilise price fluctuations associated with concerted redemptions 

by investors. 

However, if asset managers increase their cash holdings in the face of investor redemptions, they will need to sell more of 

the underlying assets than is strictly necessary to meet investor redemptions. We label this type of liquidity management as 

“cash hoarding”. In contrast to the pecking order mode of liquidity management, cash hoarding implies a positive association 

between cash and investor redemptions. Cash hoarding may potentially reinforce the impact of investor redemptions by 

amplifying the sales of the underlying asset. 

Our paper asks whether cash hoarding or the pecking order mode of liquidity management is the norm. It combines a 

theoretical investigation with an empirical analysis. We first gain insights from a global game analysis of investor runs to 

set the stage for our empirical investigation. Our global game analysis identifies conditions under which cash hoarding by 

the asset manager takes place. 

As a transition to our empirical analysis, we lay out a methodology for classifying purchases and sales of the underlying 

assets of an open-end mutual fund into those driven by investor flows and those that are discretionary. Our methodology 

for the classification of discretionary sales allows us to examine a large dataset of global bond mutual funds to ascertain 

whether the portfolio decision of the asset managers conforms to the pecking order model where cash holdings are used 

as a buffer to smooth shocks coming from redemptions, or whether the asset managers engage in cash hoarding so as to 

amplify the fire sale of assets that results from redemptions. 

The results from our empirical investigation show that cash hoarding is the rule rather than the exception. Discretionary 

sales of the underlying asset tend to reinforce the investor redemption-driven sales. As a rule of thumb, for every 100 dollars’ 

worth of sales due to investor redemptions, there is an additional 10 dollars’ worth of discretionary sales. A corollary is that 

mutual fund holding of cash is actually increasing in the incidence of investor redemptions. We find that mutual funds 

that hold more illiquid bonds—such as emerging market economy (EME) local currency sovereign bonds and EME corporate 

bonds—tend to have more pronounced cash hoarding. Cash hoarding is also a feature of advanced economy bond funds, but 

the magnitudes are much smaller—around 3 dollars’ worth of discretionary sales for every 100 dollars’ worth of investor- 

driven sales. 

We find that the more liquid are the underlying bonds, the smaller is the incidence of cash hoarding. These findings 

are consistent with the results reported in Jiang et al. (2016) and Chernenko and Sunderam (2016) who examine mutual 

funds investing in US corporate bonds—bonds which are more liquid than non-US bonds and especially so compared to 

EME bonds. 2 

Finally, we find evidence of asymmetry between discretionary purchases and discretionary sales. The positive relation- 

ship between investor-driven sales and discretionary sales is stronger than the corresponding relationship between investor- 

driven purchases and discretionary purchases. Similarly, Girardi et al. (2016) show that during crisis or market stress periods, 

US corporate bond funds tend to hoard cash, but that they do not hoard cash during normal times. 

Our results on cash hoarding provide a benchmark in evaluations of the financial stability consequences of open-end 

funds. However, the overall impact of cash hoarding on market disruptions needs to take account of the endogeneity 

of the redemption decisions by investors. If investors are less prone to run-like behaviour when the fund holds large 

cash balances, there is an intertemporal dimension to liquidity management, as developed in Zeng (2016) . To the ex- 

tent that investors are less likely to pull out when faced with higher cash balances, the fund manager may curtail fu- 

ture redemptions by increasing the cash holding today. Nevertheless, the fund manager may face a delicate balancing act 

between selling too much into an illiquid market, thereby reducing net asset value, and securing enough cash to meet 

future redemption pressures and defusing the run-like incentives. Our global game model highlights the countervailing 

effects. 

2 In addition, the average credit rating of US corporate bonds (A −) is higher than the average credit ratings of the four key benchmark indexes (AA −, 

BBB −, BBB+ and BBB) for the four types of bond fund considered in our paper. 
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