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Abstract 

 

The purpose of this study is to assess the impact of both conventional and unconventional 

monetary policy on the performance of euro-denominated money market funds. First, we use 

panel data techniques to assess the impact of a change in policy rate, using overnight indexed 

swap rates as a proxy, on money market funds returns.  Our findings here encourage us to 

extend our analysis to quantify the impact of unconventional monetary policy. To do this, we 

employ a method created by Altavilla, Brugnolini, Gürkaynak, Motto, & Ragusa (2019), which 

decomposes unconventional monetary policy into three factor shocks: timing, the change in the 

timetable of policy announcements; forward guidance, ECB communication over the path of 

future rates; and quantitative easing, the impact of asset purchase programmes. We find that 

money market fund returns are more sensitive to changes in policy rate in post-2014 negative 

rate period than in pre-2008 crisis period. In the post-2014 period, the literature and our results 

suggest increased linkage between MMFs and banks, shortening money market funds’ 

investment term-structure. Money market fund returns are more sensitive to deposit rates 

changes than bond rate changes in the post-2014 period than in pre-crisis period, suggesting 

that money market funds are pivoting away from bonds and into bank deposit facilities. Our 

results find that the impact of forward guidance shocks on money market fund returns 

becomes insignificant in the post-2014 sample, having been significant in the pre-crisis period. 

We believe this is due to forward guidance announcements containing little information that 

markets have not already priced-in to asset prices, as markets are aware that rates over the 

short-to-medium-term are expected to remain on the current low-and-negative path. We also 

find that a quantitative easing policy which is larger in size than markets are expecting has a 

negative impact on money market fund returns.  
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1 Introduction 

In 2020, the European money market sector reached a new high with assets under 

management (AUM) exceeding EUR 1400 billion, a level not seen since before the global 

financial crisis. The predominant actors operating in European money markets are money 

market funds (MMFs), a type of mutual fund that invest in highly liquid and short-term 

securities. They offer investors, both institutional and private, an alternative to bank deposits 

but with market-based yields. In addition, they serve a systematic role in transmission of 

monetary policy and providing short-term liquidity in the markets through purchasing of short-

term debt issued by governments, financial institutions and corporations among many. Often, 

an MMF is an alternative to more traditional bank financing and an important tool in cash-

management.  

Even though the MMF industry as a whole has grown consistently throughout the years, the 

growth has not come without its challenges. After the financial crisis, monetary policy in the 

European Union entered a new and unprecedented area. Rates started moving closer to the 

zero-lower bound (ZLB) and eventually, in 2014, broke into negative territory. With the ECB 

having exhausted its option of lowering rates to stimulate the economy, other more 

unconventional methods, such as quantitative easing (QE) and forward guidance (FG), have 

become increasingly utilised. This environment poses a challenge for the business model of 

MMFs who are legally obliged to invest in very safe and short-term securities, many which 

currently yield negative returns.  

Considerable research has been conducted on the effects of the ZLB and unconventional 

monetary policy on various asset prices, especially in the US (Kuttner (2001); Gürkaynak, Sack, 

and Swanson (2005); Bernanke and Kuttner (2005)). Additional research has also been carried 

out on the MMF industry (Maggio & Kacperczyk (2017); Spada (2018)), but much of the focus is 

directed towards the US and the pool of literature covering MMFs in the Eurozone is still small. 

Since the ECB has taken more extreme measures than what has been seen in other parts of the 
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world, such as negative rates and large-scale asset purchase programs (APP), we find it of 

particular interest to address the implications for MMFs in a European context.  

In order to do this, we have analysed the effects of both conventional and unconventional 

monetary policy on the performance of a representative sample of euro-denominated funds 

domiciled in the European Union. First, we establish a relationship between the ECB policy rate 

by using short-term OIS rates as a proxy. As was initially expected, there is a strong and 

significant relationship between returns and the policy rate. However, an interesting 

observation is made from how the relationship changes between sub-samples. We find MMF 

returns are more sensitive to policy rate changes in the negative rate period (post-2014) than 

was apparent before. In addition, MMFs show an increased inclination to invest in the very 

short-end of the yield curve and a move away from bonds into bank deposits.  

The results we find here encourage us to further analyse the full extent of the effects monetary 

policy has on MMFs, therefore we investigate the role of unconventional monetary policy and 

their effect MMF returns. To do so, we utilise a framework and a high-frequency database 

developed by Altavilla et al. (2019). The methodology allows us to extract four different factors 

from ECB policy announcement with the aim of deconstructing monetary policy into is 

constituent components. The target factor captures the surprise of policy rate setting and is 

present during the first part of the announcement, the press release. The remaining three 

factors are extracted from the second half of the announcement, the press conference. Timing 

tells us if there were any unexpected revisions in terms of timing of the policy action, in other 

words, if it is more likely to happen in the next or following meetings. The forward guidance 

factor measures surprises in the communication of future policy rates. Finally, the QE factor 

captures surprises in the level of asset purchase programmes (APPs) announced by the ECB.  

To demonstrate where on the yield curve these factors exert the largest effects, we first run a 

series of regressions using the OIS rate and the four factors. We find that, in line with the 

intendent purpose, the press release target factor peaks at 1M. While the remaining press 

conference factors, timing, forward guidance and QE peaks at increasing maturities 1Y, 2Y and 

10Y, respectively.  
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Finally, the last part of our analysis aims to utilise the factors to quantify the effects they have 

on MMF returns and how it has changed between sub-periods. We regress MMF returns on the 

factors and find a mixture of expected and unexpected results. Our results show no significant 

relationship between MMF returns and both target factor and timing factors. However, a 

significant relationship and positive coefficient is found between the forward guidance factor 

and returns, showing that a positive forward guidance shock increases MMF returns. As these 

funds invest in short-term securities, it makes sense that a future indication of higher rates 

would also lead to an increase in returns as markets are forward looking. In addition, an 

interesting difference between samples is found. Before the ZLB and negative rates, the FG 

factor is significant but ceases to be after entering negative rate territory. We interpret this as 

markets being aware of the fact that we will remain in the ZLB for a considerable time and 

therefore new information from the ECB is already priced-in. We also find interesting results 

with regards to the QE factor. In the negative rate sample, we find a positive and significant QE 

factor indicating that a tightening above what is expected would increase MMF returns as 

interest rates would be increasingly driven upwards. In addition, our results show that the QE 

factor is the component of unconventional monetary policy in the ZLB environment that is the 

most important in the determination of MMF returns and that an increase in APPs negatively 

affects returns.  

The following results allow us to conclude that the performance of Euro-denominated MMFs in 

are, to a great extent, affected by the policy measures utilized by the ECB. We do not observe 

an increased risk-taking behaviour among MMFs as a response to the negative rate 

environment. However, a stronger relationship between MMF returns and deposit rates, and a 

weaker relationship between returns and bond yields hint at increased use of deposit facilities 

at the expense of bonds. The implication is stronger bank-linkage which can be problematic in 

times of market distress. This could have systematic implications for liquidity and supply of 

funding if a run-on redemptions occur in MMFs. In addition, we consider the relationship 

between QE and MMF performance to be an important finding due to the expansion of the ECB 

balance sheet as a result of the large asset purchase programme adopted in response to the 

pandemic. We believe it is likely that we will see continued used of asset purchase programmes 



7 
 

by the ECB, which raises the question as to whether MMFs will remain viable in the future if 

they are unable to adapt to the ZLB environment. 

The structure of the paper is as follows: Section 2 provides a literature review of related 

research. Section 3 then introduces the background setting of monetary policy and the MMF 

industry. Then, we introduce our methodology in Section 4, which include data handling, factor 

analysis and regression construction. Section 5 presents both the analysis and results. Finally, 

Section 6 presents the conclusion and limitations to our study.  

 

1.1 Research Question 

The aim of this paper is to investigate to what degree monetary policy and the increased use of 

unconventional measures affect the performance of MMFs located in the EU and denominated 

in euros. In recent times we have seen a combination of negative interest rates and increased 

use of unconventional monetary policy tools such QE. If we are to remain in this environment, 

the implications for the future viability of MMFs is a topic worth investigating. 

Hence, we pose the follow research question: 

 To what degree does monetary policy affect the performance of money market funds?   
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2 Literature Review 

The topic of monetary policy and its effects on asset prices is a well-researched field. Kuttner 

(2001); Gürkaynak, Sack, and Swanson (2005); Bernanke and Kuttner (2005) are examples of 

influential papers conducted using US data. However, we find that the quantity of research 

analysing the impact of monetary policy on funds, and in particularly money market funds, is 

sparse, particularly within the European market. Our paper makes a contribution to help fill in 

that gap by drawing on established methods that aim to assess the impact of both conventional 

and unconventional monetary measures (e.g. Di Maggio and Kacperczyk (2017); Giovanna Bua, 

Peter G. Dunne & Jacopo Sorbo (2019); Altavilla, Brugnolini, Gürkaynak, Motto and Ragusa 

(2019)).  

An influential paper on the effects of monetary policy on MMFs is that of Di Maggio and 

Kacperczyk (2017). They are among the first to examine the industrial organisation of MMFs 

with regards to the zero-lower bound (ZLB) policies implemented in the US after the financial 

crisis. Other papers such as Kacperczyk & Schnabl (2013) and Strahan & Tanyeri (2015) have 

analysed changes in risk taking behaviour around the financial crisis. However, as these studies 

took place before the current monetary policy regime, they did not touch upon the effects of 

the ZLB, QE and forward guidance effects on MMFs. With monetary policy having changed a 

great deal since the financial crisis, we believe there is space to make a contribution to the body 

of literature addressing this area.  

Di Maggio and Kacperczyk (2017) employ an event study methodology with two separate 

windows around the Federal Open Market Committee (FOMC) announcement in the period of 

2005 to 2013. The first window is a three-month short-term window with the aim of finding 

immediate changes in returns, flows, risk profile and expense ratios. The second window is 

longer-term, six months, with the aim of investigating if funds decide to exit the market in 

response to the announcements. A statistically significant and positive relationship is found 

between the policy rate and MMF returns, similar to the findings of Bua et al. (2019). In 

addition, a comparable relationship is found between fund flows and performance. For 

example, a fund that in a one-year period exhibits a one standard deviation higher return than 
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the overall average, would have a twofold increase in AUM. To be noted, the authors 

thoroughly explain the effects in the US financial market, but as monetary policy differs 

between the US and the Eurozone, it cannot be concluded that the same effects would apply to 

our European sample. 

Furthermore, a time series analysis is used for the exploration of change in asset allocation and 

likelihood to exit the market. Findings include an observation of overall increased risk-taking 

from higher allocation in riskier assets but a lower term-risk. The authors explain that the 

decrease in term-risk is likely due to regulations and not a personal preference of fund 

managers. We consider this to be an interesting observation due to Bua et al. (2019) finding a 

similar preference towards shorter-term allocation during expansionary monetary policy but do 

not explain the reason to be regulatory. In addition, Greenwood and Vaynos (2010) show how 

the interest rates for different maturities are affected by the supply and demand relationship of 

the assets, which we consider to be an effect worthy of consideration for the QE aspects of 

monetary policy and its effects on MMFs. Di Maggio and Kacperczyk (2017) also show that 

funds tend to decrease the fees charged to investors after the announcement of the FOMC, 

indicating that they aim to remain operational by subsiding expenses. With regards to exiting 

the market, findings show an increased likelihood to withdraw from the market with around 

four to nine funds exiting in the months after every announcement.  

Another aspect is forward guidance. The authors discover that policy announcements about 

forward guidance, especially at the early stage of the sample, led to a sharp decrease in AUM. 

This shows that anchoring expectations of future rates around the ZLB rates results in investors 

placing less money in MMFs. However, only a brief exploration is undertaken about this topic 

and therefore we see this as a potential area to make a contribution in a European context. 

In a recent paper by Bua et al. (2019), the authors assess the impact of both conventional and 

unconventional monetary policy on MMF returns. The paper focuses on Irish-domiciled funds 

reporting in EUR, USD and GBP. Using a similar method to that of Di Maggio and Kacperczyk 

(2017) in the US, the authors find several interesting observations over the sample period of 

2014 to 2018. First, they identify that the returns of MMFs closely follow that of the policy rate 
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and are specific to the currency denomination of the fund. In addition, MMF returns continued 

to follow the policy rate even when it went below zero. Although this might be expected, it also 

signals that the funds are not “reaching for yield” by compromising their risk profile and 

liquidity. This result contrasts Di Maggio and Kacperczyk (2017), who find evidence of increased 

investment into riskier securities if we are to stay in the ZLB. Chodorow-Reich (2014) also 

confirms this behaviour of increased risk taking by MMFs by finding that funds with higher costs 

were more prone to invest in riskier asset for two years after the financial crisis when there was 

a larger spread between the returns of various asset classes.  

Secondly, Bua et al. (2019) discover that when including a variable for asset purchases made by 

the ECB, there is an inverse relationship between returns of EUR denominated funds and asset 

purchase programs. The reason, they explain, is due to short-term yields being pushed lower by 

QE and as a consequence they also observe increased investment into bank deposits. In support 

of this observation is Altavilla et al. (2015) who find that asset purchase programs lower not 

only long-term yields, but also has an effect on short-term risk-free rates. In order to gauge the 

magnitude of the decrease in yields, they examine the change in OIS 3M forward rates at 

various maturities around the QE announcement and finds a protruding negative effect of 

around 10 basis points on the 1Y OIS rate in a two-day window after the announcement.  

Finally, Bua et al. (2019) also touch upon the implications of forward guidance but note that 

their sample period is not long enough to truly see the effects of this aspect of unconventional 

monetary policy and highlight it as a topic that should be further analysed. 

A significant inspiration for the undertaking of our research comes from Altavilla et al. (2019). 

They examine the effects of ECB policy communication on yield curve changes, stock indicies 

and a collection of European sovereign bonds. The methodology employed was originally 

developed by Gürkaynak et al. (2005) in order to assess the effects of US monetary policy 

actions on asset prices. Similar to previous research on the topic, they first find one key factor, 

the federal funds rate, to be responsible for a great degree of variation in asset prices around 

the announcement. However, they subsequently discover that it does not fully account for all 

the variation which leads them to extract an additional factor from the announcement window, 
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the “future path of policy”. In combination, they provide a much more complete analysis of the 

effects of monetary policy action and statements. The results show that the federal funds rate 

has a greater impact on short-term treasury yields and the statement about the future path 

impacts the longer-term yields to a greater extent. 

The Altavilla et al. paper (2019), similar to Jarocinski and Karadi (2020) and Gürkaynak et al. 

(2005), use a high frequency intra-day dataset for the Eurozone that is created around the 

policy announcement that consist of a release window and a press-conference window. Then, 

four factors are extracted, the first one being the policy target factor in the release window and 

then the timing, forward guidance and QE factor in the press-conference window. Previous 

papers such as Andrade & Ferroni (2016), Brand et al. (2010) and Leombroni et al. (2018) 

similarly used both the press-release and press-conference windows to examine effects on 

different asset classes outside of only the yield curve but Altavilla et al. are the first to include 

both conventional and unconventional monetary measures. We find this an excellent starting 

point upon which to build our analysis to study MMFs, as the authors develop a database of 

asset prices that allows for replication and which we can apply in our case, MMFs. A more 

detailed description, method of the factor extraction, and the application to our dataset can be 

found in the methodology in section 4. In addition, other ways of disentangling the effects of 

monetary policy have been developed. In a paper by Jarocinski and Karadi (2020), the authors 

assess whether the information, beyond rate setting, conveyed by the central bank has a 

macroeconomic impact. In order to achieve this, the authors analyse co-movements in stock 

prices and interest rates around the policy announcement. Although this method is an 

interesting way of dealing with the disentanglement problem, it does not deal with the effects 

of unconventional versus conventional effects. Hence, we find the methodology by Altavilla et 

al. (2019) to be more suitable for the aim of our paper.  

One of Altavilla et al.’s (2019) findings, with regards to yield curve changes, is that the target 

factor is central in explaining changes during the announcement window, as was expected. 

However, in the press-conference window it no longer shows any significance and instead the 

forward guidance factor take charge as the main driving force. Later in the sample when asset 

purchase programs are introduced, the QE factor appears to show more significance. Which is 
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explained by the increasing use of asset purchase programs over time by the ECB. For a 

graphical representation of QE programs please refer to Figure 2 in section 3.1.2 of the ECB 

balance sheet growth. A by-product of their analysis is that it confirms that the ECB measures 

work as intended, the target factor impact the short-end of the yield curve and the remaining 

three factors gradually affects the longer-end of the yield curve. For example, forward guidance 

impact is the largest at two years while QE peaks at around 10 years.  

To conclude this section, plenty of research using high-frequency data and monetary policy 

announcements has been undertaken. However, the body of research on MMFs, particularly in 

the euro area, and the relatively short time periods used leaves a need for further analysis that 

spans not only the financial crisis or the ZLB period but an analysis that covers both. With our 

contribution, we aim to not only assess the relationship between monetary policy and MMF 

performance but also how the effects have changed over time.  

3 Background 

3.1 A Brief History of ECB Monetary Policy 

3.1.1 2000 - 2007 

The emerging market crisis in the mid-to-late 90’s created volatility and uncertainty for growth 

in the Eurozone ((Tooze, 2016); (Smets & Hartman, 2018)). As a consequence, on December 3rd, 

1998, all central banks in the euro area reduced their main interest rates. Despite rising oil 

prices and a depreciating euro in early 1999, it became clear that the largest threat to price 

stability in the short-to-medium term were downward inflationary pressures. Key interest rates 

were cut in early April 1999 in order to combat this. EONIA fell in this period from 3.11% to 

2.47% within the space of two weeks. Throughout the course of 2000, continued increases in oil 

prices and a persistent euro created inflationary pressures and economic activity in the euro 

area saw an expansion at a rate above 4%. Improved economic activity in the euro areas 

encouraged a series of interest increases by the governing council between October 1999 to 

October 2000, with EONIA coming to just below 5% in October 2000 (Figure 1). The growth was 

short-lived, however. A combination of the bursting of the then dot-com bubble throughout 
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2000 and the September 11th terrorist attacks translated into weak Eurozone growth, bringing 

growth from a peak of just below 4% in early 2000 to just 0.7% during 2003. This period saw a 

cut in ECB interest rates back to late 1999 levels, just above 2%.  

It was here, in 2003, that the then ECB Chief Economist reviewed two aspects of the ECB’s 

strategy. The first was to clarify the definition of ‘price stability’ as inflation “below, but close 

to, 2%”, and restructure the contents of the Introductory Statement. The ECB kept rates 

hovering above 2% between June 2003 and November 2005, until the expansion in the Euro 

Area started to gain pace. This period represents the longest period of low and stable rates 

since the inception of the Eurozone. Key interest rates started to rise in December of 2005, and 

continued to climb until August 2007, in response to climbing oil prices placing upward pressure 

on inflation (Smets & Hartman, 2018). 

Figure 1

 

3.1.2 2007 - Present 

Between October 2008 and June 2009, the ECB brought its Main Refinancing Operations rate 

down from 4% to 1% - a historic low for the time - in response to the financial crisis. This 
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represents the largest series of rate cuts made by the ECB to date. By the end of 2009, the 

Eurozone had exited its recession, but out of the ashes of the financial crisis rose the Eurozone 

sovereign debt crisis. In this period, the ECB began to experiment with unconventional 

monetary policy. The ECB announced its first Covered Bond Purchase Programme (CBPP) in May 

2009 of nominal value €60bn in order to stimulate the bond market and drive down yields 

(Beirne, 2011). In May 2010, the ECB began its Securities Market Programme by purchasing 

sovereign bonds. Eurozone inflation began to creep above its 2% target, leading to small 

increase of 25 basis points in its key rates. Two rounds of LTROs (Long-Term Refinancing 

Operations) were announced alongside a second CBPP towards the end of October 2011 to 

provide low interest rate funding in the case of LTROs. We can see the expansion of the ECBs 

balance sheet around the time of the first CBP Programme (first line) and the second CBP 

programme (second line) in Figure 2. Draghi’s now famous ‘whatever it takes speech’ in London 

in July 2012 was followed seven days later by a new bond purchasing programme launched 

with the objective of reducing sovereign bond spreads, which had increasingly widened since 

the end of 2008 (Smets & Hartman, 2018), (Jäger & Grigoriadis, 2017). 

With rates moving ever closer to the ZLB, the ECB turned towards more unconventional 

monetary policy measures: negative rates and quantitative easing. In early 2015, the Eurozone 

started to experience deflation. In September 2014, the ECB lowered its deposit rates to -0.2%. 

Even though the Danish Central Bank had experimented with negative rates in 2012, the ECB 

became the first major central bank to use negative rates. In March of 2015, the ECB embarked 

on an asset purchase plan, with the objective of purchasing €60bn of public and private sector 

securities (Smets & Hartman, 2018). In a March 2015 speech, ECB Executive Board member 

Benoît Cœuré, noted that this flattened the longer end of the yield curve. This is a result that 

we also find further into the paper. Rather than influencing the short end of the yield curve by 

changing policy rates, asset purchases now equip the ECB with the ability to influence the 

longer end of the yield curve. The third dotted line in Figure 2 marks the start of the asset 

purchase programme, QE, which enormously expanded the balance sheet of the ECB. Since 

2015, the ECB has kept its deposit facility rate below 0% which continues to gradually decline, 

its Main Refinancing Operations rate at 0% and its Marginal Lending Facility has been at 0.25% 
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since March 2016. The ECB announced in March 2020 a further non-standard measure, the 

Pandemic Emergency Purchase Programme, for a total of €1,850bn in order to ‘counter the 

serious risks to monetary policy transmission and the outlook for the euro area posed by the 

coronavirus outbreak’ (ECB, 2021). As of the Governing Council meeting of the 11th of March 

2021, this programme is expected to continue until March 2022 at a minimum. This programme 

introduced a large expansion in the ECB balance sheet - shown, below - just as the previous had 

come to a halt in early 2020.  

Figure 2

 

Line 1: first CBP; Line 2: second CBP; Line 3: Start of APP 

 

3.1.3 Conventional, Unconventional and the Evolving Toolbox 

In the following section, we outline conventional and unconventional monetary policy to 

provide a foundation for understanding the technical differences between the two strategies. 

The operational framework by which the ECB implements its monetary policy decision is via 

four instruments: open market credit operations, standing facilities, minimum reserve 
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requirements, and asset purchases. For the purposes of this paper, the impact of open market 

operations and asset purchases is in focus. 

3.1.4 Conventional Measures 

Prior to the financial crisis of 2007-2009, the primary method by which the ECB attempted to 

fulfil its ‘close to but below 2%’ inflation target was by influencing EONIA, and more recently 

€STR, by using its three short-term key interest rates. Although ECB’s target rate for the 

majority of its life has been EONIA, which is the weighted average of overnight unsecured 

lending transactions between banks, EONIA will be replaced entirely in January 2022 by €STR, 

which is calculated by wholesale overnight borrowing costs (European Central Bank, 2021). The 

ECB use its three key rates: the main refinancing operations rate (MROR), the marginal lending 

facility rate (MLFR) and the deposit facility in order to steer short-term rates and signal 

monetary policy via its open market operations. The MROR, argue Gaspar, Perez-Quirós, & 

Sicilia (2001), has a particularly important role in steering rates and signalling the stance of 

monetary policy. Market operations are conducted through a series of auctions. In June 2000, 

the ECB moved these auctions to variable rate tenders, away from fixed rate tenders. In 

variable rate tenders, the ECB sets the minimum bid rate as the policy rate. The total amount of 

liquidity is decided, and banks bid for liquidity at or above the minimum MROR, depending on 

how much liquidity they require. An overnight deposit rate is also provided, which is lower than 

MROR. Financial institutions are also able to access a shorter-term lending rate, the MLR to 

make up for liquidity shortfalls (Smets & Hartman, 2018). These changes in conventional 

monetary policy, i.e., interest rates, affect the economy through various channels. One 

mechanism is the changing of money market rates. Changes in the interest rate determine 

lending and deposit rates which a bank sets for services to their consumers. Higher rates make 

savings more attractive, and less attractive to finance investment or consumption through 

taking out a loan. Higher interest rates also contract supply of credit, and increased rates make 

defaults more likely. These factors put a brake on aggregate demand by reducing consumption 

and investment and allows the central bank to slow the rate of inflation if there is danger of 

inflation exceeding the target. Another transmission mechanism is affecting asset prices and 

exchanges rates, which are competing forces. An increase in interest rates leads to an increase 
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in the exchange rate and pushes up inflation. A high domestic exchange rate makes local 

currency more attractive to investors looking to place their money in, for instance, money 

market funds. We are currently seeing this in action in Switzerland: “Negative interest rates and 

interventions are necessary to reduce the attractiveness of Swiss franc investments and thus 

counteract the upward pressure on the currency” (Swiss National Bank, 2020). High interest 

rates create a decline in bond prices, makes mortgage repayments on property more expensive, 

and, as a general rule the stock market and interest rate move in opposite directions.  

3.1.5 Unconventional Measures 

Since the dramatic cutting of its key rates to the zero-lower bound in the aftermath and years 

following the financial crisis, central banks’ capacity to achieve its objectives 

through ’conventional’ methods have been constrained. Traditionally, the lower bound of 

interest rates was seen to exist at a nominal interest rate of 0%, as it was believed that financial 

institutions would not provide liquidity at negative rates, as they would receive less than the 

principal loan at the expiry of the loan. The ZLB represents a problem for central banks as it has 

potential to create a liquidity trap, a phenomenon where which holding cash has a higher 

return than lending due to a near-zero interest rate, and consumers and financial institutions 

increase their respective savings rate. In this position, economic activity cannot be stimulated 

by a lowering of interest rates, as central banks are (in theory) constrained by the ZLB. Such an 

environment can create a deflationary trap due to increased savings and decreasing 

expectations of future inflation and aggregate demand as a consequence. Here, a central bank 

fails its price stability mandate. The ECB, and central banks more generally, have increasingly 

turned towards other, ‘unconventional’, methods of maintaining price stability in response. 

Unconventional monetary policy is the use of tools other than changing short-term interest 

rates. Primarily these come in the forms of will be negative rates, forward guidance and asset 

purchase programmes, which will be the focus of this paper. With the exception of negative 

rates, both forward guidance and asset purchase programmes have always been part of a 

central bank’s toolkit. However, they have only ever been used sparingly, and very rarely used 

with the objective of fulfilling its objective of price stability. Their recent use, however, in the 
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explicit pursuit of fulfilling its mandate since the financial crisis, make them unconventional 

methods (Reserve Bank of Australia, 2021).  

3.1.6 Transmission Mechanisms 

Since March 2015, asset purchases have been heavily used, and the ECB balance sheets have 

been heavily inflated, as a way of maintaining price stability (Figure 2) (ECB, 2021). The March 

2015 programme built upon the already tried private sector bond purchases of the immediate 

post-financial crisis period. The programme focuses on the purchase of longer-term 

government bonds within the Eurozone, with the objective of shifting the yield curve 

downwards in order to encourage economic activity. The purchasing of bonds causes the yield 

curve to shift downwards due to the inverse relationship between bond price and bond yield. 

The ECB (2016), assess that this impacts the economy in three ways. The first is ‘direct-pass 

through’, which is the increase in the prices of the assets being bought as a result of their 

increased demand. Asset-backed securities and covered bonds bought by the ECB are tied to 

loans; an increase in their price encourages more loans to be made. A second channel is 

‘portfolio rebalancing’. Investors who have sold assets to the ECB may take their funds and 

invest elsewhere, changing the composition of their portfolio. A broad increase in the demand 

for assets pushes prices up and yields down, as mentioned above, even for assets not directly 

purchased by the asset purchase programme. A decline in yields lowers the cost of loans, 

stimulating the uptake of loans, driving consumption and investment spending. Andrade, 

Breckenfelder, De Fiore, Karadi, & Tristani (2016) find a result that is supported by the results 

presented later in our paper, that the APP has a greater effect towards the longer end of the 

yield curve. Altavilla, Motto, & Carboni (2015) find that the APP programme lowered yields to a 

greater degree as maturity and riskiness rise; with yields declining by 30-50bp at a 10-year 

maturity for sovereign bonds. Altavilla et al. (2015) call this the ‘duration channel’: as bond 

premium increases the longer the maturity due to increased interest rate exposure, reducing 

private sector holdings of these bonds, ECB purchases of bonds should reduce exposure to 

duration risk and create a decline in yields. Ostensibly for money market funds, a decline in 

long-term sovereign bond yields should have little direct impact due to their short-term 

portfolio composition. However, Altavilla et al. (2015) argue that the reduction of duration risk 
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spreads out over the course of the entire yield curve. The compression of risk premia due to the 

presence of arbitrage opportunities lowers the entire yield curve, but with a more pronounced 

impact at the longer end of the curve. A lowering of the shorter end of the yield curve would, 

however, have an impact on money market funds. In an interesting intersection of forward 

guidance and quantitative easing, Andrade et al. (2016) find that the announcement on January 

22nd, 2015 ‘significantly and persistently’ reduced market expectations of short-term rates as 

agents are forward looking. Altavilla et al. (2015) call this channel the ‘signalling channel’ and 

comprise the second of four identified channels of impact. This impact on yields at the shorter 

end of the curve highlights that QE can be consequential for money market funds. Later in the 

paper, we explore this further.  

The second arm of unconventional monetary policy, and central to this paper, is forward 

guidance. Forward guidance offers control over the mid-section of the yield curve, 

complementing APPs influence over the long end, allowing the ECB access to tools which 

enable them to have control over the entire yield curve. Forward guidance is the 

communication to agents concerning the direction of future policy rates based on the ECB’s 

assessment of the outlook for price stability (European Central Bank, 2017). The ECB began 

using forward guidance explicitly in July 2013 when it announced that they ‘expected interest 

rates to remain low for an extended period of time’. Forward guidance finds itself a particularly 

potent tool in the current low-and-negative interest rate environment, as future policy 

direction is unclear. Clarity in such an environment carries a premium. Providing clarity and 

anchoring expectations of medium-term rates ‘feeds into long run rates…which are essential for 

saving, consumption and investment decisions’ (European Central Bank, 2013). Forward 

guidance such as this works because it anchors future expectations of interest rates: financial 

institutions are more likely to set medium and long-term loans at lower levels as the risk of 

rates rising and being locked into a loan paying a rate below market rate is less likely (European 

Central Bank, 2017).  

The third component of unconventional monetary policy is the use of negative policy rates. The 

ECB was the first major central bank to adopt negative policy rates in June 2014.  
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“The idea was, broadly speaking, twofold: to trigger a repricing of the expected future path of 

short-term interest rates by “breaking through” the zero lower bound and to encourage banks 

to provide more credit to the economy. Empirical evidence suggests that negative rates 

ultimately delivered on both objectives.” 

Isabel Schnabel (2020) 

Here we see another interesting intersection concerning forward guidance, this time with 

negative rates. The breaking-through of the ZLB indicates to markets participants that the door 

has been left open to future rate cuts; the ECB is not constrained by the ZLB, and market 

expectations are also no longer constrained by the ZLB. Policy direction becomes clearer. So 

long as the deposit rate is more negative than the interest rate at which loans can be issued, it 

is still preferable to issue loans than hold cash, mitigating the issue of the liquidity trap. It is 

unlikely however that this relationship holds for any magnitude of negative rates, though where 

this relationship breaks down is unclear. Altavilla, Burlon, Giannetti, & Holton (2020) find that 

when banks are ‘sound’, the negative interest rate policy (NIRP) can ‘effectively stimulate the 

real economic activity by influencing the behaviour of both banks and firms’. We attempt to 

explain the impact of negative rates on money market fund performance throughout this 

paper.  

3.2 Money Market Funds 

3.2.1 Introduction to Money Market Funds 

A money market fund (MMF) is an open-ended mutual fund that invest in short-term securities 

and serve as an intermediary between corporations in need of short-term financing and 

investors looking for a highly liquid and low-risk investment option. The most common 

securities held by MMFs include both corporate and government short-term bonds, certificate 

of deposits (CD), commercial paper (CP), regular bank deposits and repurchase agreements 

(EFAMA, 2020). In the euro area, 99.5 percent of all funds are either denominated in EUR, GBP 

or USD, with EUR denominated funds accounting for the largest market share of 38 percent and 

is the focus of this paper (EFAMA, 2020).  
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According to the EU Money Market Fund Regulation (MMFR), European MMFs are categorised 

in three different categories depending on their investment focus and how they value their 

assets: 

1) Public Debt Constant Asset Value (CNAV) funds have to maintain a net asset value (NAV) of 

€1 and invest 99.5 percent of their assets under management in government debt. Returns are 

calculated under amortised cost accounting.  

2) Low Volatility Net Asset Value (LVNAV) funds similarly aim to maintain a constant NAV but 

are restricted from deviating more than 0.2% from the par value and also use amortised cost 

accounting. 

3) Variable Net Asset Value (VNAV) is the most common type of MMF seen in the euro area and 

use mark-to-market accounting, which allows the fund to change in value from the increase in 

accumulated returns.  

In this paper, we focus VNAV funds which are the most common type of MMF in the Eurozone. 

3.2.2 History and Current Environment 

In the 70s, the first ever MMF was established in the US to fill a need created when regulatory 

limits were imposed on the interest on bank deposit. About 10 years later, the same limits were 

introduced in France and in response, the first European MMF was introduced. The aim of the 

funds was to offer market-based yields similar to that of a deposit account and risk and liquidity 

in line with holding cash. AUM grew rapidly up to the global financial crisis in 2007 when it hit 

its peak at EUR 137bn. However, the financial crisis triggered a turbulent period for MMFs as 

many funds saw a sharp drop in asset values which ultimately led to a run-on redemptions and 

a liquidity crisis that sent shockwaves through the financial system. It culminated when the 

oldest MMF in the US, the Reserve Fund, fell below its $1 NAV and became the first ever fund 

that had to liquidate. The situation in Europe was not as dire as in the US, though. Many 

European funds had little to no exposure to the asset-backed securities that triggered the crisis 

but plenty of funds still felt the effects. A few European funds were immediately hit as they had 

holdings in subprime mortgages and had to either impose restrictions on redemptions, provide 
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security of payback or close down. However, the implications also spread to other MMFs as 

investors found it difficult to distinguish between the funds that had exposure to this market 

and the ones who did not, causing many of them to impose the same restrictions as liquidity 

dried up. Finally, the ECB had to take action in order to keep down the short-term lending rates 

by injecting three consecutive stimuli of €94.8bn, €61.8bn and €47.7bn into the money market 

(Bengtsson, 2013).  

The ECB injections did not fully solve the problem and when the credit crunch of summer 2008 

began and Lehman Brothers defaulted, MMFs were once again in a tight spot where investors 

flocked to treasury bills and left the money market in a standstill. Investors, mainly institutional, 

started withdrawing money en masse and over the period of two weeks €45bn were redeemed. 

This time, the consequence was that the market for commercial paper dried up as investors 

piled into short-term instruments and MMFs had to shorten their investment terms as they 

could not find reliable quotes on longer-term commercial paper. In the end, the full negative 

effects of the turmoil were mitigated by actions of central banks around Europe and a 

proclamation that they would take all necessary steps to secure liquidity in money market 

funds (Bengtsson, 2013). 

Before the onset of the global financial crisis, MMFs were considered a safe investment option 

that could offer adequate returns against the backdrop of relatively high interest rates. In the 

period before the financial crash, our fund sample returned on average 2.7% with a standard 

deviation of 1.4 (see Table 1 in Section 4.1.4). Although still considered a safe investment 

option, the turbulence and subsequent outflows during the crisis exposed that there is still 

considerable risk, both financially and systematically, in MMFs.  

Today, both the EU and the US have implemented new regulation to mitigate the risks under 

financial distress by increased transparency, diversification and liquidity requirements. AUM 

has grown steadily since the low in 2013 and has now reached a new high of approximately EUR 

1.44 billion with continued positive flows despite a negative rate environment. In the post-

negative rates subsample, MMFs returned on average -0.3% with a standard deviation of 0.4. 

For more descriptive statistics, refer to the data section. 
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Figure 3 

 

Source: ECB 

Due to the overall size of the MMF industry, they make up a considerable portion of the whole 

mutual fund industry and serves an import systematic function by providing liquidity and short-

term financing, both in times of normality and in times of distress. In the ECB’s most recent 

Financial Stability Review, a report published bi-annually, the ECB commented on recent market 

volatility by saying that “Stress in MMFs can impair the financial system and the real economy’s 

access to short-term funding and liquidity during crises” (ECB, 2020). The next section will 

explore deeper into why and how monetary policy affects MMFs.  

3.2.3 MMFs and the Impact of Monetary Policy 

MMFs provide services very similar to those of a bank, and for many corporations it serves as a 

vital compliment to regular bank financing. However, an MMF does not have access to ECB’s 

deposit facility as banks do. Due to this, and their main investment being in short-term 

securities, the performance and stability relies heavily on current monetary policy and their 

effect on the shorter end of the yield curve. In addition to their performance linkage with policy 

rates, MMFs also assist the transmission of monetary policy rates into money markets and 

interbank rates. 

As mentioned, conventional monetary policy directly affects returns of MMFs by controlling the 

short-term interest rate that is applicable to the underlying assets of the funds. We illustrate 

this in the paper by regressing MMF returns on OIS rates. However, the introduction of 

unconventional measures leads to potential impacts outside of solely the rate setting policy.  
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One effect being a potential increase in risk taking behaviour, commonly referred to as 

“reaching for yield”. This behaviour can occur in order to compensate for low returns and 

consequently exacerbates the risk of runs occurring in times of high market volatility. However, 

Bua et al. (2019) find that since we reached the ZLB, there was no prevalent term premium to 

be gained in the short-term, implying that even though returns have been low, MMFs have not 

undertaken excessive risk-taking behaviour. On the other hand, evidence point towards a 

different response to low returns, which is an increase in bank deposits (Bua, Dunne, & Sorbo, 

2019). 

This leads us to another consequence related to unconventional measures that arise from asset 

purchase programs. In recent times, there has been an increasing linkage between banks and 

the MMF industry. QE programs from the ECB have pushed down yields on short-term debt 

securities to levels lower than the policy rate itself and as a consequence, MMFs can achieve 

better returns (less negative) from certificate of deposits with banks (Bua, Dunne, & Sorbo, 

2019). By itself, this change of investment allocation is not necessarily undesirable, but if a run 

occurs on MMFs, there is a risk of a spill-over into the banking sector. Runs like these occurred 

during the financial crisis and had a ripple effect on other market participants, such as the 

banking sector and their access to short-term funding. Banks are also often the sponsors behind 

MMFs and therefore have an inherent motivation to maintain their stability and reputation. As 

a result, several European banks decided to absorb losses and cover redemptions during the 

financial crisis (Bengtsson, 2013). 

Considering this, the main systematic risk that arise from MMFs is the influence they have on 

short-term financing and liquidity in the overall financial system. In particular, the increasing 

linkage between banks and MMFs is a topic of great interest to policy makers when considering 

monetary policy changes. In the Eurozone, this is especially relevant as MMFs invest more in 

bank-issued securities than in the US (Bua, Dunne, & Sorbo, 2019). If liquidity dries up due to 

increased redemptions in MMFs, they can no longer be a provider of that funding and therefore 

banks may have to roll-over debt they normally would not have. In addition, the behaviour of 

MMFs has an effect on the supply of funding at different maturities. In times of accommodative 

monetary policy, as we are experiencing now, MMFs tend to shorten the term of funding 
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supplied and the opposite in times of restrictive policies. The rationale behind this behaviour is 

due to a reduced interest rate risk in shorter-term bonds as they are less likely to change over a 

short period and an ability to easier avoid losses related to price changes as they can, more 

securely, be held to maturity (Bua & Dunne, 2019). Greenwood and Vaynos (2010) show 

through the preferred habitat theory that interest rates at various maturities are affected by 

the demand and supply of that particular tenor. Hence, MMFs also play a role in the 

transmission of monetary policy of the short-term interest rate into money markets and 

interbank rates. If monetary policy were to unexpectedly change direction into more restrictive 

territory, there is a risk of localised supply deficiencies in short-term funding as MMFs would 

move into longer-term securities (within their limits) and is therefore in conflict with the aim of 

the policy change itself (Bua & Dunne, 2019). 

4 Methodology 

This chapter introduces the methods through which we conducted our analysis. In the interest 

of producing replicable results, this section outlines in detail the process of fund selection, fund 

filtering and cleaning, data aggregation, data transformation in the creation of our dataset for 

our regression and the factor analysis. In our analysis, we aim to measure the impact of periods 

of low and negative interest rates on MMF performance and observe how performance differs 

in periods of low interest rates to periods before. In September 2014, EONIA entered negative 

territory for the first time, and creates a natural cut-off for our sample creation. Our analysis is 

composed of various regressions. The results that are produced from our analysis encourage us 

to explore the effect of unconventional monetary policy beyond negative rates on MMF 

performance.  

4.1 Data 

4.1.1 Fund Sample & Filtering 

We used the EIKON Reuters database to select our sample. We have a large sample of money 

market funds, consisting of 59 individual funds out of the 180 present within the database. 

Unfortunately, we are unable to provide a precise figure as to how much of total euro-
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denominated assets under management our sample represents due to data inaccessibility, but 

we estimate 25-40% given our fraction of the number of available funds. For reasons of data 

accessibility and ease of analysis, our sample contains only VNAV funds. As outlined below, we 

calculated fund returns by calculating the change in the NAV. For the two other types of MMF, 

CNAV and LVNAV, we were unable to calculate returns in this manner for technical reasons. By 

definition, CNAV and LVNAV funds maintain a constant NAV equal to 1 and in the case of 

LVNAV, introduce some technical accounting mechanisms in the publishing of their data. In 

addition, time series of alternatively calculated fund returns for LVNAV and CNAV were not 

readily available to us on the database we had access to. We applied the following filters to find 

appropriate VNAV MMFs: 

- Euro Currency 

- Lipper Classification Scheme “Money Market EUR” 

- Fund type: Open-End Funds 

 

For the regression analysis, we split our data into three different samples. 

1. Full sample, 26-02-1999 - 1-01-2021 

2. Pre-crash, 26-02-1999 – 31-10-2008 

3. Post negative rates, 30-09-2014 - 1-01-2021 

 

To ensure that our analysis was both valid and reliable, we undertook a data cleaning process 

to ensure that our fund dataset was clear of any erroneous data points. During our filtering 

process, we undertook some experimentation with various methods that included for example 

moving averages to determine the most appropriate manner in which to clean our data. We 

were conscious of finding a balance between being overly aggressive and removing valid data 

points and being too slack and allowing invalid data points affect the quality of our analysis. We 

decided that the following procedures, as follows, were appropriate:  

1. Remove any funds younger than 36 months 

2. Remove any funds that only produce returns of 0 across their lifetime 
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3. Remove any funds that display a long series of zeros in their returns 

4. Remove any points that are statistical outliers given the observations of a given fund, 

defined: 

 

𝑅𝑒𝑡𝑢𝑟𝑛𝑖,𝑡 < 𝑄1 −  1.5(𝐼𝑄𝑅) 

 𝑅𝑒𝑡𝑢𝑟𝑛𝑖,𝑡 > 𝑄1 +  1.5(𝐼𝑄𝑅) 

 

5. We had to exercise subjective judgment with funds starting shortly before 2007 – any use of 

outlier removal or a moving average would have resulted in removing or interfering with 

valid data points due to briefly high returns and closer-to-zero returns over a longer period.  

6. Remove any funds that had long periods of inactivity, or stopped trading, which created 

long series of 0’s within the return series.  

 

This reduced our initial sample of 83 euro-denominated money market funds to 60. The full list 

of removed funds, and their individual reasoning, can be found in the appendix 8.2.  

4.1.2 Data Aggregation 

Our OIS rates include 1, 3 and 6-month, and 1, 2, 5, 10-years. OIS are an interest rate derivative, 

with the underlying being EONIA. We use OIS to assess the impact of negative rates on MMF 

returns because, unlike EONIA, OIS are tradeable instruments and constitute a large part of 

MMF portfolios. We obtain OIS rates and annualised MMF returns for the last business day of 

each month from 26-02-1999 to 31-01-2021.  

4.1.3 Data Transformation 

The data collected for this regression were monthly NAVs, leading us to calculate annualised 

returns in the following manner:  

𝑅𝑒𝑡𝑢𝑟𝑛𝑖,𝑡  =  (
𝑁𝐴𝑉𝑖,𝑡

𝑁𝐴𝑉𝑖,𝑡−1
 –  1) ∗ 100 ∗ 12 
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4.1.4 Descriptive Statistics 

Below is a summary of the descriptive statistics and graphs comparing the 3M OIS rate and 

average annualised monthly fund returns. The 3M rate is considered to be the natural proxy of 

the ECBs policy rate and therefore provides a good overview of the relationship between MMFs 

returns and policy rate: 

Figure 4 
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Table 1 

 

Unsurprisingly, from plotting the returns and 3M OIS rate, we can see that returns on MMFs are 

closely related to the OIS rate, i.e., it closely follows the policy rate set by the ECB. In between 

periods, we can observe differences in line with the current monetary policy regime. In the pre-

crash sample, the 3M OIS rate was on average around 3 percent with a standard deviation of 

0.89. In the post rate sample, a considerably lower average rate and standard deviation is 

observed at -0.3 percent and 0.15, respectively. The policy rate before we entered the ZLB was 

fluctuating to a larger extent than it is currently, and can be interpreted as the ECB resorting to 

other measures to stimulate the economy as rates have reached the bottom. In response, 

returns of MMFs exhibit a similar behaviour as they have followed the policy rate into negative 

territory with an accompanying reduction in standard deviation. The reduction in standard 

deviation is also shown by the large kurtosis of over six, indicating that the distribution of 

returns in the post rate sample are more centred on the mean with low dispersion.  

To be noted, as our sample deals with the euro denominated funds only, we did expect to see a 

close correlation between the short-term OIS rate and fund returns. However, as shown by 

Giovanna Bua et al. (2019), funds domiciled in the EU but denominated in other currencies are 
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subject to the policy rate in the geographic location which they invest in and we would 

therefore expect a very different result, if that portion of the European fund market was 

included in this paper.  

4.2 Factor Analysis 

4.2.1 What are the Factors? 

If we wish to take our analysis beyond merely the impact of low and negative rates on money 

market funds and quantify the impacts unconventional monetary policy in the form of asset 

purchase programmes and forward guidance, we must deconstruct monetary policy into its 

constituent components. In order to do this, we employ a method created by Altavilla, 

Brugnolini, Gürkaynak, Motto and Ragusa (2019) using the code and data provided by the 

authors in order to create these factors. For the creation of the press conference factors, QE 

and timing, their method builds on Swanson (2017) who separately identifies forward guidance 

and asset purchase components of the Federal Open Market Committee. Swanson (2017) here 

extends the work of Gürkaynak, Sack, & Swanson (2005) who estimate a target and forward 

guidance factor using a similar method. 

Then, to demonstrate how the factors work in a practical sense, we have analysed the policy 

decisions, the introductory statements and the question-and-answer sessions with journalists 

during particular monetary policy events and mapped them onto our factor plots.  

 

4.2.2 The Policy Setting and Policy Communication Process 

The process of the ECB’s monetary policy transmission has changed over time since its 

inception in 1998 and differs from The Federal Reserve and Bank of England as no consensus 

has yet formed on ideal communication practices (Binder, Ehrmann, Fratzcher, De Haan, & 

Jensen, 2008). What is clear however, is that central banks have come to realise that 

communication is an influential arm of monetary policy. Since 1998, the ECB has found itself on 

a path of becoming increasingly transparent and informative, and to do so in a consistent, 

organised and methodical manner. Prior to 2008, the ECB used indirect and cryptic messaging 
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that included words like ’vigilance’ when discussing future rates (de Haan & Jansen, 2007). 

Towards the mid-point of Draghi’s Presidency, ECB communication policy became part of the 

monetary policy toolbox in its own right in response to low rates. In a key speech in 

Amsterdam, Draghi (2014) argued that the increasing complexity of monetary policy required 

the ECB to become more conscious of their channels of communication, as judgement played a 

bigger role in decision making. Governing Council meetings changed from once a month to once 

every 6 weeks, with “detailed explanations of the reasoning behind the Governing Council’s 

decisions and give a sense of discussion around the main arguments” allowing the public to 

understand the decision-making process better, important for central bank transparency and 

credibility.  

“Today, however, central banks have realised they are more likely to fulfil their mandates if they 

inform the public and the markets about their strategies, assessments and policy decisions in an 

open, clear and timely manner. Also, the granting of more independence to central banks called 

for a commensurate increase in accountability to the wider public. Central banks responded and 

opened up.” (Draghi, 2014) 

Monetary policy announcements are made in two distinct steps. First, a press release outlining 

the decision regarding the rates is released at 13:45 CET with no explanation. As the policy 

decision is announced with no explanation, we are able to isolate the impact of the pure policy 

decision, the change in rates.  

At 14:30, a Press Conference takes place, starting with an introductory statement from the ECB 

President outlining the rationale for the policy decision. A question-and-answer session with 

journalists follows as the final part of the announcement. Ehrmann and Fratzscher (2009) 

analyse a dataset containing all ECB monetary policy events and find on average, the 

introductory statement lasts for 12 minutes, and the Q&A session lasting around 32 minutes. To 

the benefit of researchers and academics, the structured time difference between the 

announcement of the rate decision and the following communication makes disentangling the 

channels by which monetary policy influences asset prices easier. The market extracts different 

information from each of these events, and the time delay between the two events allows us to 
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measure the impact of each event on asset prices, as we can observe asset price reaction in 

response to each event, independently of the secondary event. Altavilla et al. (2018) use the 

changes in asset prices before and after the press release and press conference as a base to 

conduct principal component analysis to extract monetary policy factors. 

4.2.3 Factors and Factor Creation 

We construct a factor model: 

𝑋 = 𝐹Λ +  𝜖  

(1) 

 

Where X is a T x N matrix, with T rows corresponding to ECB announcement date, and N 

columns corresponding to known asset price changes before and after the introductory 

statement and Q&A session. The asset prices used in this context are the basis point changes in 

the 1, 3, 6-month and 1, 2, 5, 10-year yields. All ECB announcement dates between 01-03-2002 

and 13-09-2018 are used in the factor creation, of which there are 185. This makes X a 185 x 7 

matrix of dates and asset price changes.  

Where F is a T x K matrix, with T rows corresponding to ECB announcement dates, and K 

columns corresponding to unknown factors which we wish to find. Therefore, F is 185 x K 

matrix of announcement dates and factors.  

Where Λ is a K x N matrix – the factor loadings matrix - with K rows corresponding to the 

number of factors, and N columns corresponding to asset price changes before and after the 

introductory statement. 

We wish to estimate both the factors, F, and lambda, which are the coefficients that map the 

factors onto the observed asset prices.  

Altavilla et al. then use a Cragg and Donald (1997) test to determine the rank of the matrix. In 

this case, for investigating a null hypothesis of 𝑘0number of factors against the alternative that 

k > 𝑘0. The results of this test are that the authors see one factor in the press release window, 
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and two factors in the pre-2015 sample, and three significant factors in the post-2015 sample, 

indicating the presence of a QE factor after 2015. The data suggests that the factors are of rank 

three, so principal component analysis is used to extract the first three principal components of 

X. However, at this point, the principal components do not have an interpretation: it cannot be 

said that the first component should be timing, QE or forward guidance at this point. In order to 

give the factors an interpretation, the factors are rotated in order to make them uncorrelated.  

We choose a rotation matrix, U, so that our factors have an interpretation of timing, forward 

guidance and QE.  

 

Let U be any orthonormal 3x3 matrix.  

If we let: 

 

𝐹∗  =  𝐹𝑈’ 

 (1) 

and 

 

Λ∗  =  𝑈Λ 

Substituting into equation (1): 

 

𝐹∗Λ∗  =  (𝐹 𝑈′)  ×  (𝑈 Λ) 

 

𝐹∗ Λ∗  = 𝐹 𝑈′ ×  𝑈 Λ 

(2) 
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We know that:     

𝑈′𝑈 = 𝐼 

 

Substituting into equation (2): 

 

𝐹∗ Λ∗ =  𝐹 𝐼 Λ 

 

𝐹∗ Λ∗ = 𝐹 Λ 

So,      

𝑋 =  𝐹∗ Λ∗  +  ϵ 

 

As the error terms are the same, we know that this fits the data just as well as the original 

model.  

At this stage, one can make restrictions on the matrix I that allow us to identify the underlying 

factors as surprises in either the timing of monetary policy, forward guidance, or quantitative 

easing. Like Altavilla et al. (2019), we impose the following restrictions to the rotation matrix, U: 

1. The 2nd factor has no loading on the 1M OIS  

2. The 3rd factor has no loading on the 1M OIS 

3. The 3rd factor has the smallest variance in the pre-crisis period. 

Our reasoning for the presence of the three conditions is as follows: 

For condition 1: 

We want our second factor, forward guidance, to have no loading on the 1M OIS rate by 

definition. This is due to the fact that forward guidance is communication about future rates 

beyond changes in the target rate itself.  
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For condition 2: 

APPs are designed to have an impact at the longer end of the curve as a result of purchasing 

long-maturity sovereign bonds. Therefore, the 3rd factor, the QE factor, should have no loading 

on the 1M OIS rate.  

For condition 3: 

The QE factor should be as small as possible in the pre-2008 period, as all ECB asset purchase 

programmes occurred after 2008. Here, we are forcing the 3rd factor to only affect the yield 

curve at the longer end, and only becomes important post-2015, leading to its interpretation as 

the QE factor. Curiously, however, there is literature, specifically by Bua et al. (2019) and 

Altavilla et al. (2020), which suggests that QE interventions can affect the yield on short term 

debt securities, which could propose an issue for the application of condition 3 in the rotation 

of our matrix if there is impact at the 1-month maturity. How short-end precisely is unknown; 

however, we suspect 1-month maturities is likely too short-end for QE to have an impact at this 

range.  

Altavilla et al. then scale the columns of matrix F so that timing, forward guidance and 

quantitative easing are correlated with the six-month, two and ten-year OIS rates respectively. 

We can then interpret a positive factor value as a shock in which monetary policy is tightened 

to a degree that is more than expected, what we call a tightening monetary surprise.  

4.3 Regression Construction 

4.3.1 Regression 1: Returns and OIS 

MMFs invest heavily in OIS and OIS related securities, and OIS track ECB policy rate, especially 

EONIA and €STR closely. Therefore, we believe it would be insightful to assess the impact of a 

change in the OIS rate on MMF returns to understand how MMF returns behave in low-rate 

periods. In order to assess the impact of OIS rates on returns, we use a fixed effects model in 

order to control for omitted variables, as the variables change across funds but not over time. 

Therefore, we use the funds as our fixed effect. Leaving OIS rates as the published values, which 

are annualised rates, we obtain a level-level regression.  
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We estimate:  

𝑅𝑒𝑡𝑢𝑟𝑛𝑖𝑡 = 𝛽1𝑂𝐼𝑆 𝑅𝑎𝑡𝑒𝑋𝑀 + 𝛼𝑖 + 𝑢𝑖𝑡 

 

Where:  

i denotes the fund, of which we have 60.  

𝑂𝐼𝑆 𝑅𝑎𝑡𝑒𝑋𝑀 denotes the OIS rate for maturity, m.  

t denotes the time period in months.  

 denotes the ‘effect’ of fund i – the entity fixed effect 

For each of the three samples, we regress separately the returns on the seven aforementioned 

OIS maturities. 

4.3.2 Regression 2, OIS Rates and Factors 

To demonstrate how the factors created by Altavilla et al. work, we regress the OIS rates on the 

factors to find the impact of the individual components of monetary policy on the asset.  

The factors are stationary, so we are required to transform the OIS rates.  

The OIS rates are transformed in the same manner as the paper; for each maturity, the change 

in the median OIS bid-ask spread before the press release and after the press conference is 

taken. This leaves the change in the bid-ask spread for the whole monetary event.  

With this regression, we use a simple linear model, constructed in the following manner: 

𝑂𝐼𝑆 𝑅𝑎𝑡𝑒𝑋𝑀 =  𝛼 + 𝛽𝑇𝑎𝑟𝑔𝑒𝑡𝑇𝑎𝑟𝑔𝑒𝑡 +  𝜖 

𝑂𝐼𝑆 𝑅𝑎𝑡𝑒𝑋𝑀 =  𝛼 + 𝛽𝑇𝑖𝑚𝑖𝑛𝑔𝑇𝑖𝑚𝑖𝑛𝑔 + 𝛽𝐹𝐺𝐹𝐺 +  𝛽𝑄𝐸𝑄𝐸 +  𝜖 

 

𝑂𝐼𝑆 𝑅𝑎𝑡𝑒𝑋𝑀 denotes the OIS rate for maturity, m.  
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4.3.3 Regression 3, MMF Returns on Factors 

Factors are created at each monetary policy event, so we have adjusted our data frequency to 

match that of the factors. Rather than monthly frequency as with the previous regressions, we 

have obtained MMF returns corresponding to the equivalent date of the factor creation. In 

order to make our data stationary, we took first differences of the MMF returns in the following 

manner: 

𝑅𝑒𝑡𝑢𝑟𝑛𝑡 − 𝑅𝑒𝑡𝑢𝑟𝑛𝑡−1 

 

Where t represents the annualised return of the current day 

Where t-1 represents the annualised return of the day before 

We find this an appropriate lag as MMF do not take long to incorporate changes in the interest 

rate into the value of their portfolio. 

 

Our regressions are constructed: 

 

𝑅𝑒𝑡𝑢𝑟𝑛𝑖𝑡 = 𝛽𝑇𝑇𝑎𝑟𝑔𝑒𝑡 𝐹𝑎𝑐𝑡𝑜𝑟 + 𝛼𝑖 + 𝑢𝑖𝑡 

𝑅𝑒𝑡𝑢𝑟𝑛𝑖𝑡 = 𝛽𝑇𝑖𝑇𝑖𝑚𝑖𝑛𝑔 + 𝛽𝐹𝐺𝐹𝐺 +  𝛽𝑄𝐸𝑄𝐸 + 𝛼𝑖 + 𝑢𝑖𝑡 

 

To be noted, with our factor sample, we were required to cut the sample further to 53 funds. 

After first differences, several funds were either still not stationary or contained long series of 

zeros. The full list of funds for this regression, and fund’s individual reasoning for exclusion, can 

be found in the appendix 8.2. 
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5 Analysis & Results 

5.1 MMFs and OIS Rates 

In order to first establish a relationship between MMF fund performance and the policy rate, 

proxied by the OIS rate, we have run a fixed-effects regression with returns as the dependent 

variable and OIS rates as the explanatory variables. Figure 5 provides an overview of our results 

by plotting the coefficients derived from the regressions of the three samples: full period, pre-

crash period and post-negative rates period. 

Figure 5 

 

As we expected, we establish that there is a strong relationship between the OIS rate and MMF 

returns. All three samples show a statistically significant relationship at the 1% level throughout 

all the maturities ranging from 1M to 10Y. In addition, the 𝑅2 signals a high explanatory power 

that declines with the length of the maturity. As MMFs are restricted in the term of their 

investment, the higher 𝑅2 of the short-term portion of OIS rates was also to be expected. 

However, an interesting finding from this analysis is how the relationship has changed between 

MMF returns and OIS rates after negative rates were adopted. The 1M OIS rate coefficient is 

estimated at 0.924 for the pre-crash sample, while our post negative rate sample is estimated 

at 1.101. In other words, we estimate a 1 basis point increase (decrease) in the 1M OIS rate in 

the pre-crash period would increase (decrease) MMF returns by 0.924 basis points, while in the 

post-2014 sample we would anticipate that an equivalent change would see MMF returns 
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increase (decrease) by 1.101 basis points. Expanding the term horizon from 1M to other short-

term OIS rates, 3M, 6M and 1Y, i.e., the maturity limit of MMF investments, we observe an 

intriguing difference between the pre-crash and post negative rate sample. In the pre-crash 

sample, the coefficient is large, around 0.8, and remains relatively stable up to the 1Y maturity. 

In contrast, the post negative rate sample has a steeper decline in its coefficient. In the larger 

than 1Y maturities we also observe a large difference in in the coefficients of our negative rate 

sample. MMF returns respond very little to the changes in in mid to long-term rates compared 

to before. However, we do not consider this finding to be of high importance due to the 

regulatory restrictions in terms of investment horizon. 

An explanation that we offer for the increase in the value of the coefficient between 1M and 

6M which is both consistent with our results and supporting literature (e.g., Bua et al. (2019)), is 

that MMFs operating in the ZLB environment have a preference towards reducing their term-

risk and therefore have pivoted towards the very short-end and invest more in money-like 

securities.  

The more than proportional coefficient (i.e., above 1) also supports this explanation. It signals 

an increased reliance on short-term money-like investments that closely follow the policy rate. 

In order to provide more evidence of the aforementioned behaviour, we also run a regression 

with MMF returns as the dependent variable and the European deposit rate and 3M German 

government bond as the independent variable. The rationale here is to examine whether there 

is a difference in return dependency of money-like securities and bonds in between periods. 
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Table 2 

 

 

The coefficient between MMF returns and the deposit rate has seen a large increase from 0.901 

in the pre-crash sample to 1.386 in the negative rates sample. In contrast, an opposite 

development is observed with regards to the 3M government bond, with a decrease in the 

coefficient from 1.018 to 0.627. We interpret this as further evidence of our findings that MMFs 

are investing more in money-like securities and less in short-term bonds. However, more in-

depth data about holdings - which we unfortunately are unable to access - would be required to 

offer a more certain explanation of this behavioural change. 

It is still reasonable for us to say that reaching for yield is not occurring at a large scale in our 

sample. If funds were to engage in riskier behaviour, we would see a weaker relationship 

between returns and OIS rates and increased investments in bonds in the post negative rates 

sample compared to before. In contrast, the opposite is observed.  

In addition, the coefficients in the post negative rates sample allows us to draw another 

interesting observation with implications for the future viability of these funds, which is that 
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MMF return have followed the policy rate into negative territory. Although not very surprising 

and is shown by Figure 4 in the descriptive data section, the combination of shortening of the 

term structure of investments and general uncertainty around the viability and attractiveness 

of the MMF business model if we were to stay in the ZLB, constitutes a major challenge going 

ahead.  

However, we do not consider it a coincidence that the relationship between MMF returns and 

OIS rates fundamentally change after the introduction of unconventional monetary policy. In 

order to examine this relationship change further, we move on to the factor analysis in order to 

measure the impacts of unconventional monetary policy. 

5.2 Factor Illustration 

To visually demonstrate how the factors work and to provide an interpretation, we select 

monetary policy events which illustrate the factors practical application well. In this section we 

also measure their impact on OIS rates, which are a major component of MMF portfolios, we 

then plot the coefficient of each factor surprise at each maturity for ease of analysis and ease of 

comparison across our samples. Our analysis here provides results similar to those produced by 

Altavilla et al., but our sample selection produces some significant differences which we find 

particularly interesting.  

5.2.1 Press Release Factor 

The 𝑅2 of the sole press release factor, target surprise, peaks at the 1M OIS maturity at 77.2%, 

and decreases as the maturities increase. This indicates that the information extracted by the 

market after the press release explains a much greater proportion of the variation in OIS rates 

at the short end of the curve than the long end.  

5.2.1.1 Target Factor 

This factor is present during the press release period and is simply the surprise generated by 

the setting of ECB policy rates. We can see that changes in short-maturity OIS rates are well 

explained by Target surprise: an 𝑅2 of 77% at the 1M maturity indicates that the target surprise 

factor explains the majority of the change in 1M OIS rate. For the 1M OIS rate, we observe a 
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positive coefficient of 0.96. We interpret a target factor coefficient equal to 0.96 as the impact 

of a change in the target factor on OIS rates: a target surprise factor will have a mean change of 

0.96 on the 1M OIS rate should the factor surprise be equal to one. The greater the coefficient 

here, the greater the impact of the target surprise factor on OIS rates. As our coefficient is 

greatest at the 1M maturity, any positive or negative surprise in the ECB’s policy rate setting is 

passed on most strongly at the 1-month OIS maturity. Our results find that the target factor 

coefficient, in other words the impact of the surprise in the ECB policy rate, peaks at the 1M OIS 

period and is significant up to the 5Y OIS maturity. The impact of the surprise in ECB policy rate 

changes on OIS rates declines as the maturity increases.  

Figure 6 

 

For the monetary policy event taking place on the 05-07-2012, we can see particularly large and 

negative shocks on the target factor (Figure 7). The negative shock to the target factor at this 

date is the third largest in magnitude, and the second largest negative shock across the whole 

sample. The policy decision resulting from the meeting was to cut all three key rates by 25 basis 

points to an all-time low (European Central Bank, 2012). The large and negative target factor 
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implies that this is a much greater relaxation of monetary policy than markets were 

anticipating. We find that this reasoning is consistent with sentiment at the time, with the 

Financial Times reporting that cutting the deposit rate to zero was an unexpected policy move 

(Financial Times, 2012). 

Figure 7 

 

5.2.1.2 Sub Sample Comparison 

Consistent with Altavilla, we find that the target factor surprise is significant for a greater 

period of time than the pre-crash sample. Using the Altavilla method, the target factor is 

significant for all selected maturities (up to 10Y) in the 01-2014 to 09-2018 sample, but only 

significant to the 1Y OIS maturity in the pre-crash sample. Our method and dataset produce a 

significant target factor at the 10% level up to the 15Y in our post 2014 sample, while the pre-

crash sample produces a significant value up to the 6M maturity. 

Also consistent with Altavilla, we find that the plotted target factors for across both samples are 

almost mirror images of each other: our pre-crash sample declines steadily from 1W maturity 

to 2Y maturity, while we see in our post-negative rates sample that the target factor coefficient 
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increases as the maturity increases. We see a comparable trend in the results of Altavilla et al. 

(2019), though we find our target factor to be much larger in the post-2014 sample. 

Figure 8

 

5.2.2 Press Conference Factors 

The 𝑅2 of the press conference factors at the 1M maturity is 10.2%, but increases to 88.1% at 

the 2Y maturity, indicating that the information provided in the press conference explains a 

much greater proportion of the change in OIS rates at the medium-to-long-end of the curve 

than the short-end.  

5.2.2.1 Timing Factor 

The timing surprise factor captures ‘the revision of policy expectations by shifting the expected 

policy action between the current meeting and the next or the following, in a way that leaves 

longer-term policy expectations unchanged’ (Altavilla, Brugnolini, Gürkaynak, Motto, & Ragusa, 

2019). This is essentially a very short-term version of forward guidance. We find the timing 

factor to be significant up to the 10Y OIS maturity, peaking at 1Y with a coefficient of 1.138, and 

its impact declines as maturity increases, ceasing to be significant at the 15Y maturity. We 

estimate therefore that a timing factor surprise of value 1 will change the 1Y OIS rate by 1.138 

basis points. 
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Figure 9 

 

 

On 4-08-2011, we see a large and negative value for the timing factor. In fact, this is the largest 

shock we see across the whole sample. Here, rates remained unchanged, but an expansion of 

the LTRO was announced with a maturity of six months (European Central Bank, 2011). This 

makes particular sense in the context of the timing factor, as we see the timing factor with a 

particularly large impact at the 6M OIS maturity. 
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Figure 10 

 

5.2.2.2 Sub Sample Comparison 

The results from our timing factor are similar to those of the forward guidance factor, but the 

differences between samples are less clear. We find that the factor surprise in the post-

negative rate sample has a greater impact on OIS rates than the pre-crash sample. However, 

standard error values in the post-2014 create a particularly large range and create a not 

insignificant degree of overlap with the pre-crash sample. Hence, we say with less certainty that 

the timing factor surprise in the negative rate period is greater.  
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Figure 11 

 

5.2.2.3 Forward Guidance Factor 

The forward guidance factor measures the surprise of the communication regarding future 

policy rates. We find the impact of forward guidance is greatest on the 2Y OIS rate, with a 

coefficient of 1.017, and increases across the medium-term OIS maturities up to 2Y and 

decreases thereafter. The forward guidance factor ceases to be significant at the 15Y maturity. 

We can see this in Figure 12. We interpret this as communication about future policy rates as 

having greatest impact on 2Y OIS rates. Our model estimates that a forward guidance surprise 

of value 1 will change the 2Y OIS rate by 1.017 basis points.  
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Figure 12 

 

We note the press conference held on 4-07-2013 is particularly interesting in terms of the 

forward guidance factor. The introductory statement confirmed that ‘the Governing Council 

expects the key ECB interest rates to remain at present or lower levels for an extended period 

of time’, representing a clear instance of forward guidance concerning the medium-term future 

of rates (European Central Bank, 2013). The factor model picks this up as a negative shock 

(Figure 13). Altavilla et al. (2019) identify that this is the first time ever that the ECB have 

offered formal and explicit communication on the path of future policy rates. The marked date 

represents the first explicit use of forward guidance in the pursuit of ECB policy objectives. That 

does not mean, however, that communication about future rates, or market responses to this 

communication were not present before this date according to the factor model. Figure 13 and 

the results generated from our pre-2008 sample, clearly show forward guidance has an impact 

before this date. In fact, the factors show that the forward guidance surprises appear to be 

larger before 04-07-2013 than after this period.  

The result of the meeting was to keep rates unchanged. As the forward guidance factor is 

negative in this case, the implication is that it was a looser shock than expected; 



49 
 

communication around future rates indicated that short-term rates might be lower than initially 

anticipated. Our forward guidance surprise factor here has a value of -4.102. Therefore, using 

our model estimates, we expect forward guidance to account for -4.171 basis point change in 

the 2Y OIS rate. The total change in 2Y OIS rate at this date is -4.5 basis points. Therefore, we 

estimate that forward guidance is responsible for 92% of the basis point change in the 2Y OIS 

rate.  

Figure 13

 

5.2.2.4 Sub Sample Comparison 

We find our results here of particular interest. While Altavilla et al. do not find that the forward 

guidance factor varies much between samples, we find that there is a significant difference in 

the value of the forward guidance coefficients at every maturity available to us. The forward 

guidance coefficient in the post-negative rate period is greater at every maturity than the pre-

crash period. In other words, the surprise in ECB communication has a greater impact on OIS 

rates now than before. We find that the impact of the forward guidance factor is twice as large 

in the post-2014 sample as the pre-2008 sample at the 6M maturity, and 50% larger at the 2Y 

maturity. 
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Figure 14 

 

Suggested Explanation 

We suggest an explanation for the differences in the forward guidance and timing factor 

surprise in the pre-crash period and post-negative rate period. Interestingly, our findings here 

support an announcement made by Member of the Executive Board of the ECB, Benoît Cœuré 

(2013). Cœuré argues that ‘…the premium on clear communication is particularly large in 

extraordinary situations, for example when policy rates are at, or close to, their effective lower 

bound, or when the normal channels of monetary policy transmission are impaired, or when 

there is exceptional uncertainty on the state of the economy’. The sample which reflects this 

state, our post-2014 sample, shows this clearly. However, to be certain as to whether the clarity 

provided by forward guidance in times of ‘unusual’ monetary policy is responsible for the 

increase in the impact of forward guidance, or if (European Central Bank, 2017) Cœuré’s 

statement is merely a hypothesis attempting to explain the increased importance of forward 

guidance, requires further study. It cannot be determined from our results the direction of 

causality. However, the connection is clear: our results show that forward guidance surprise, 

and to a lesser degree surprise in the timing factor, become more important components in the 

determination of OIS rates in the current period of impaired monetary policy transmission. 
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5.2.2.5 Quantitative Easing Factor 

The quantitative easing factor captures the market’s surprise regarding QE policy. As is 

expected, and as is consistent with the literature, we find that the QE factor is only significant at 

the longer end of the curve, being significant at 5Y and peaking at 15Y OIS maturity. The low 

and insignificant coefficient values at the shorter end of the curve indicate that no QE surprise 

value will have an impact on OIS rates below 5Y maturity that is statistically different from zero. 

It is the only factor that is significant at this maturity. We find a coefficient for the QE factor at 

15Y of 1.292, meaning that a QE shock of value 1 will increase 15Y OIS rates by 1.292 basis 

points. This is the largest coefficient for any factor across this sample; in other words, the QE 

factor has a larger impact on the 15Y OIS rate than any other factor on any other OIS maturity.  

Figure 15 

 

We also find the QE factor on the date of the announcement of the APP is particularly useful in 

illustrating how the factors derived from Altavilla et al. (2019) work. We note that the largest 

QE shock in magnitude across the whole sample is the APP announcement date, 22-01-2015. 

The launching of a large-scale asset purchase programme of €60bn per month is a significant 
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loosening of monetary policy, with the effect of lowering the long end of the yield curve as 

discussed above. For this reason, we see a very large and negative shock, indicating that this is a 

loosening of monetary policy that was greater than expected, i.e., markets either did not expect 

the announcement of an asset purchase programme, or the APP was larger than anticipated. 

The Financial Times (2015) note that the asset purchase programme was far larger than 

expected, so our QE factor here accurately captures the monetary policy surprise with respect 

to QE. (Financial Times, 2015). 

Figure 16 

 

 

5.2.2.6 Sub Sample Comparison 

As mentioned in the corresponding part of our methodology, we are not able to plot the QE 

factor at each maturity due to the lack of availability of OIS rates beyond 4Y maturities prior to 

2011. The QE factor coefficient is only significant at the 2Y maturity for both samples when we 

run the regression, so we do not feel that we are able to make comparisons across samples 

with the QE factor.  
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5.2.3 Variance Decomposition 

To further understand how our factors affect the OIS rate at particular maturities, we conduct a 

variance decomposition of the three conference factors. 

We take the variance of both sides of our regression: 

 

𝑣𝑎𝑟 [𝑂𝐼𝑆𝑥𝑚] =  𝑣𝑎𝑟[𝛽𝑡𝑖𝑚𝑖𝑛𝑔,𝑂𝐼𝑆𝑥𝑚,𝑇
𝑉𝑇 + 𝛽𝐹𝐺,𝑂𝐼𝑆𝑥𝑚,𝑇

𝑉𝑇 + 𝛽𝑄𝐸,𝑂𝐼𝑆𝑥𝑚,𝑇
𝑉𝑇] +  𝜀 

 

Where, 𝛽 is our factor coefficient 

Where, F is our factor variable, of which there are 3 for conference factors, which we next 

specify 

Where, T is the date of the ECB monetary policy event 

Where, V is the value of the factor at the ECB monetary policy event 

 

Apply the sum of variance rule: 

 

𝑣𝑎𝑟[𝑂𝐼𝑆𝑥𝑚] = 𝑣𝑎𝑟[𝛽𝑡𝑖𝑚𝑖𝑛𝑔,𝑂𝐼𝑆𝑥𝑚,𝑇
𝑉𝑇] + 𝑣𝑎𝑟[𝛽𝐹𝐺,𝑂𝐼𝑆𝑥𝑚,𝑇

𝑉𝑇] + 𝑣𝑎𝑟 [𝛽𝑄𝐸,𝑂𝐼𝑆𝑥𝑚,𝑇
𝑉𝑇] + 2

∗  𝑐𝑜𝑣[𝛽𝑡𝑖𝑚𝑖𝑛𝑔,𝑂𝐼𝑆𝑥𝑚,𝑇
𝑉𝑇 , 𝛽𝐹𝐺,𝑂𝐼𝑆𝑥𝑚,𝑇

𝑉𝑇] + 2

∗  𝑐𝑜𝑣[𝛽𝑡𝑖𝑚𝑖𝑛𝑔,𝑂𝐼𝑆𝑥𝑚,𝑇
𝑉𝑇 , 𝛽𝑄𝐸,𝑂𝐼𝑆𝑥𝑚,𝑇

𝑉𝑇 ] + 2 ∗  𝑐𝑜𝑣[𝛽𝐹𝐺,𝑂𝐼𝑆𝑥𝑚,𝑇
𝑉𝑇 , 𝛽𝑄𝐸,𝑂𝐼𝑆𝑥𝑚,𝑇

𝑉𝑇] 

 

𝛽𝐹,𝑂𝐼𝑆𝑥𝑚,𝑇
𝑉𝑇 is a vector which finds the predicted change in the OIS rate at each date driven by a 

specific factor. (From this point forth, in the interest of clarity and repetition, please note that 

when we describe about ‘the change in OIS rate’, we mean the change in OIS rate that is 

explained by the 3 conference factors, as we have not considered the target factor in our 
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decomposition. Therefore, our ‘change’ does not represent total model change, just that which 

can be explained by the conference factors). We multiply the coefficient of the factor by the 

value of the factor at each date to find the change in OIS rate that our model predicts is driven 

by each factor. We call each of these vectors our ‘variable fitted value(s)’. The sum of these 

three vectors, plus an error and an intercept, generates our fitted value for that date, which is 

the total change in OIS rate predicted by our model. This produces a vector for each of the 

three press-conference factors (F), as follows: 

 

[
 
 
 
 
 
 
 

𝛽𝐹,𝑇𝑖
𝑉𝑇

𝛽𝐹,𝑇𝑖+1
𝑉𝑇𝑖+1

𝛽𝐹,𝑇𝑖+2
𝑉 𝑇𝑖+2

𝛽𝐹,𝑇𝑖+3
𝑉𝑇𝑖+3

𝛽𝐹,𝑇𝑖+4
𝑉 𝑇𝑖+4

…
𝛽𝐹,𝑇𝑖+𝑛

𝑉𝑇𝑖+𝑛]
 
 
 
 
 
 
 

 

 

We then divide each of our three vectors by 𝑣𝑎𝑟[𝑂𝐼𝑆𝑥𝑚], the model variance, to find the 

proportion of the total model variance explained by each factor. We note that the covariance 

terms in our model are almost indistinguishable from zero, as we forced our factors to be 

uncorrelated in their creation. Therefore, the total model variance is essentially equivalent to: 

 

𝑣𝑎𝑟[𝑂𝐼𝑆𝑥𝑚] = 𝑣𝑎𝑟[𝛽𝑡𝑖𝑚𝑖𝑛𝑔,𝑂𝐼𝑆𝑥𝑚,𝑇
𝑉𝑇] + 𝑣𝑎𝑟[𝛽𝐹𝐺,𝑂𝐼𝑆𝑥𝑚,𝑇

𝑉𝑇] + 𝑣𝑎𝑟 [𝛽𝑄𝐸,𝑂𝐼𝑆𝑥𝑚,𝑇
𝑉𝑇] 

 

Where which we divide both sides by 𝑣𝑎𝑟[𝑂𝐼𝑆𝑥𝑚] to allow total model variance to equal to 1: 

 

𝑣𝑎𝑟[𝑂𝐼𝑆𝑥𝑚]

𝑣𝑎𝑟[𝑂𝐼𝑆𝑥𝑚]
=

𝑣𝑎𝑟[𝛽𝑡𝑖𝑚𝑖𝑛𝑔,𝑂𝐼𝑆𝑥𝑚,𝑇
𝑉𝑇] + 𝑣𝑎𝑟[𝛽𝐹𝐺,𝑂𝐼𝑆𝑥𝑚,𝑇

𝑉𝑇] + 𝑣𝑎𝑟 [𝛽𝑄𝐸,𝑂𝐼𝑆𝑥𝑚,𝑇
𝑉𝑇]

𝑣𝑎𝑟[𝑂𝐼𝑆𝑥𝑚]
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Our results from the variance decomposition support much of our findings. The variance of our 

model can be thought of as the variance of the OIS rate predicted by our model, in other words: 

how much of the predicted OIS rate change for maturity X can be explained by each factor? For 

instance, 90.3% of the total change in the 1M OIS rate is driven by the timing factor. We find 

that the change in the OIS rate driven by the timing factor decreases in a linear fashion across 

the sample. We see clearly that the QE factor increasingly explains variance in the OIS rate at 

the longer maturities. Our results find that 93.2% of the change in the 15Y OIS rate is explained 

by the QE factor, and that the QE factor has almost no effect on then change in the OIS rate 

until the 5Y maturity. Our forward guidance factor peaks at the 2Y and 5Y OIS maturities, 

explaining 70.9% and 71.3% of predicted 5Y OIS change respectively. The proportion of total 

variance explained by the forward guidance factor increases by as much as the timing factor 

decreases between 1M and 2Y maturities, where our QE factor begins to come into play.  

Figure 17 
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5.3 MMF Returns and Factors 

We combine our OIS ~ Factors and MMF Returns ~ OIS rates regressions by regressing money 

market fund returns on our Altavilla et al. factors. We consider these results to be a central 

finding of our paper.  We find a mixture of expected and unexpected results. We split our 

analysis into two sections: Regression 1 refers to the press-release factor, target, while 

regression 2 refers to the conference factors, timing, forward guidance and quantitative easing.  

5.3.1 Target Factor 

For the coefficients of these regressions, refer to Regression 1 below. The respective sample 

labelling is noted above the output tables. Across our three samples, we find no significant role 

of the target factor or timing factor. We know that there is relationship between MMF returns 

and policy rate, which we show through our Return ~ OIS regression, but this relationship 

doesn’t show up in our factor model. We offer a potential explanation which is based in the 

model specification rather than economics. We notice that the target factor values are very 

small (Table 3), as rarely are changes in the policy rate very unexpected. These target factor 

values do not capture the change in the policy rate, but rather the difference in expectations. 

We believe using the target factor as a method of measuring the impact of policy rate change is 

an inferior method of measuring how rate changes affect MMF returns. If we seek to measure 

the impact of rate changes on MMF returns, using the true rate changes themselves may prove 

to be a better measure than expectation differences. We do not believe the factor model is 

necessary to measure conventional monetary policy but is more necessary when we attempt to 

measure unconventional monetary policy due to the additional complications in measuring and 

quantifying their impact. If we wish to measure the impact of the rate change, we believe it is 

better to use the rate change itself, the OIS rate, rather than trying to measure the change 

using expectation differences. Therefore, we believe the results in section 5.1 paint a better 

picture of how the change in rate affects MMF returns.  

  



57 
 

Regression 1: 

Table 3 

 

 

 

5.3.2 Forward Guidance 

With respect to the forward guidance factor, we find a significant forward guidance factor with 

a coefficient of 0.049 at the 5% confidence level in our full sample (Regression 2; Conference, 

Full). Therefore, a forward guidance factor value of 1 will increase money market fund returns 

by 0.049 basis points. The economic interpretation of this result is that a positive forward 

guidance shock, a shock which implies that future rates will be tighter than expected, implies 

that MMF returns will increase. Intuitively, this makes sense. As previously discussed, money 

market funds invest almost exclusively in short-term, liquid assets, government bonds and 

often derivatives of ECB interest rates, such as overnight indexed swaps. Therefore, we would 
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expect any unexpected indication of future rates increasing to increase the yields on these 

derivatives and bonds to increase, driving MMF returns upwards.  

In our pre-financial crisis sample (Regression 2; Conference, pre-crash), we find a positive 

coefficient of 0.104 at the 5% level. We note again that although forward guidance was not an 

explicit tool within the ECB’s toolbox before 2013, this not, however, mean that communication 

over future rates did not affect asset prices and fund performance before this period.  

In our post-negative rates sample (Regression 2; Conference, post-rates), our forward guidance 

factor ceases to be significant, suggesting that there is no longer an impact of forward guidance 

on money market funds that is statistically different from zero. We find this peculiar, but we 

offer a potential explanation. It is possible that markets are already aware that future rates will 

remain at their current low and negative positions in at least the medium-term. The forward 

guidance announcements by the ECB contain no information that the markets have not already 

priced-in due to their predictability, and therefore short-term asset prices and MMF fund 

returns are unaffected by the outcome of the policy meeting. It is interesting to note that in 

Figure 13 in Section 5, the forward guidance shocks are much smaller in the post-2014 period. 

Clearly, ECB communication about future rates is already in line with market expectations, and 

therefore forward guidance shocks are smaller in magnitude.  

Regression 2: 

Table 4 
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5.3.3 Quantitative Easing Factor 

In our full sample, we find no significant quantitative easing factor (Regression 2; Conference, 

Full). We also exclude our quantitative easing factor in our pre-financial crisis sample, as the 

factor in this period is inactive. Recall that a constraint in our factor creation was to minimise 

the value of the QE factor pre 2008 as it was not active.  

In our post-2014 sample, we find a QE factor with a coefficient of 0.087 significant at the 1% 

level (Regression 2; Conference, post-rates). We would interpret this as a negative QE shock, an 

asset purchase programme that is larger and therefore looser than expected, of value equal to -

1 will reduce MMF returns by 0.087 basis points. This result is what we would expect: it is 

consistent with the literature and with our intuition. Economically, we interpret this as follows. 

A negative QE factor implies that we have a monetary shock that is looser than expected, 

suggesting that the QE programme is greater than expected. In the same manner that is 

explained in section 3.1.6, an asset purchase programme will increase the demand for bonds, 

raising their price and reducing their yield due to the inverse relationship between price and 

yield. As money market funds hold short-term interest rate derivatives and government bonds, 

a fall in the yields of these assets will reduce money market fund returns. Hence, looser-than-

expected QE shock, in other words as negative QE factor value, is multiplied by a positive 

coefficient, estimating a reduction in our money market fund returns.  
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Our results show that the QE factor is the most important unconventional component of 

monetary policy in the zero-lower bound period with respect to determining MMF returns. 

Having this in mind allows us to think about the most recent announcement of measures to 

combat economic recession due to the COVID-19 pandemic and its possible effects on MMFs. In 

March 2020, the ECB began its Pandemic Emergency Purchase Programme (PEPP) with 

€1850bn of planned purchases. Included in this plan is also an expansion of eligible assets into 

very short-term commercial paper (ECB, 2021). Applying this event to our factor analysis, we 

would expect large shock at the announcement date. Markets expected an expansion of the 

ECB’s asset purchase programme; however, the scale of the programme was much larger than 

expected, indicating that this was a much looser announcement than market had anticipated 

(Financial Times, 2020a); (2020b). Therefore, we would expect this to be a large negative QE 

factor value if we were to extend the factor date range. It is interesting to note that this 

announcement took place outside regular meeting dates, so capturing this shock would require 

data collection from outside meeting dates. Applying this to money market fund performance, 

we would expect returns around this time period to be reduced significantly. In the post-2014 

sample, we find a positive coefficient for QE factor. Hence, multiplying this by a looser-than-

expected factor shock, i.e., a negative value, we would estimate that such an event would 

reduce money market fund returns with respect to the QE factor.  

We would have expected the target factor to be highly significant across all samples, and close 

to a value of 1. However, the significance of our results is similar to those presented by Altavilla 

et al., who regress stock prices on the factors. Out of the eight different stock indexes tested, 

the authors only find a significant target factor for three instances, three significant instances of 

the forward guidance factor, two instances of a significant timing factor, and no significant QE 

factor across the eight indexes. 

6 Conclusion 

The aim of this paper is to investigate to what degree monetary policy and the increased use of 

unconventional measures affect the performance of MMFs. We hope to have contributed 

towards the small pool of research regarding MMFs and monetary policy. To the best of our 
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knowledge, this paper is among the first to address the impact of both conventional and 

unconventional monetary policy on MMFs in the Eurozone.  

We regressed MMF returns on OIS rates to establish a relationship between the policy rate and 

MMF returns. We found that in the low-and-negative rate period, MMF performance is 

influenced by the policy rate to a greater degree than in the pre-crisis period, with a coefficient 

above 1 compared to slightly above 0.8 before the global financial crisis. A reason for this, 

suggested by both our findings and in the literature, is that MMFs have pivoted away from the 

longer-end of their investment horizon into the very short-end with a move away from bonds 

and into deposits. We also found that MMF returns closely follow the policy rate which has led 

to the funds in our sample having an average return well below zero in the low-and-negative 

rate period. We see this as a strong signal for future potential difficulties in the business model. 

An often-discussed topic in the literature is the risk of “reaching for yield” behaviour, however, 

we do not observe this in our sample as fund returns have followed the policy rate into 

negative territory and in some cases exceeded these rates. We do instead see a stronger 

relationship between deposits and a weaker relationship with bond returns in the negative-

rates sample. This implies that the other main issue of bank-linkage is observed in our sample 

and could have systematic implications to market liquidity and supply of funding if we 

experience times of market distress and a subsequent run from MMFs occur. In addition, this 

could eventually prove to negatively impact the transmission of monetary policy if, or when, 

the ECB decides to perform more restrictive monetary measures as MMFs tend to increase 

their investment horizon in response to tightening. This would negatively affect the supply of 

short-term funding. The differences between the samples encourages us to assess whether the 

relationship differences between samples could be due to the presence of unconventional 

monetary policy. In order to do this, we utilise a factor model from Altavilla et al. (2019). 

We then regressed the OIS rates on the factors in order to illustrate both how the factors work 

and on which section of the yield curve they have the largest effects. This allows us to analyse 

how monetary policy and its effects on the yield curve has changed before the financial crisis 

and in the post-2014 period and provides a solid foundation to understand them in the context 

of MMFs. We find that the target factor displays a larger coefficient after the 1M maturity in 
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the post-negative-rates sample. Similarly, the timing and forward guidance factor also appear 

to have a greater impact on OIS rates in this period. We suggest this difference is due to when 

rates are already at their lower bound, other unconventional measures, specifically timing and 

forward guidance, have a greater impact on the yield curve than before this period. 

Our analysis culminates in regressing MMF returns on the four different factors. Our results 

show that the role of the target factor is not significant, but as already established by the 

results produced by regressing MMF returns on OIS rates, we can see that MMFs are to a great 

extent influenced by the policy rate. We believe the lack of significance in this regression is due 

to measuring rate changes using policy surprises being an inferior method to measure the 

impact of rate changes than using the changes themselves. From the remaining three factors 

we do, however, arrive at more concrete results. Forward guidance is significant in the pre-

crash sample but insignificant after the introduction of negative rates. We believe this is due to 

the communication regarding future rates to contain little information about future rates that 

has not already been priced-in, as it is generally accepted that rates will remain low for a 

prolonged period of time. We believe this explains why our results show that MMFs experience 

a very small and nonsignificant change in response to forward guidance announcements. 

Regarding the quantitative easing factor, we find a highly significant value. Combining these 

two results, we can draw the conclusion that from unconventional methods, the size of QE 

shocks generated upon ECB QE announcements is the measure which has the greatest impact 

on MMF returns. Therefore, an increase in QE above the expectations of the market would 

lower MMF returns. 

Our QE factor results shows that asset purchase programs that are larger than market 

expectations adversely affect returns. Large asset purchase programs have recently been 

introduced to address the economic difficulties from the pandemic, and the current 

programme is expected to continue until next year. With QE now being frequently adopted and 

becoming more conventional with each passing year, we expect that asset purchase 

programmes are here to stay. As MMFs are already in a tough position, it raises the question of 

their long-term viability if rates are to remain low and the ECB continues its QE measures.   
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Throughout this paper, we have clearly showed that the impact of monetary policy is prevalent 

in the MMF industry and that there is a strong relationship between returns and policy 

decisions made by the ECB. However, the potential implications beyond just returns are plenty 

and beyond the scope of this study. We suggest future research to further investigate not only 

returns but also the effects on more in-depth MMF characteristics, such as the impact it has on 

fund size, flows and the industrial organization of the MMF industry. Some research covering 

these topics exist in the US but are non-existent or very few in a European context.   

6.1 Limitations 

Our analysis is not without limitations. To fully assess the impact of low and negative interest 

rates on money market funds, we would have liked to assess MMF behaviour in more depth as 

a result of low and negative rates in addition to returns. Ideally, we would have assessed the 

impact of low rates on both money market fund size as well as inflows and outflows by 

regressing OIS rates on these variables. Unfortunately, we were unable to access historical data 

on fund flows and fund size.  

We also see potential for a misspecification of the factor model, as we see that the coefficient 

of the factors changes between our sample periods. We use the data provided by Altavilla et 

al., the median change in the bid-ask spread over the course of the ‘monetary event’, but the 

authors use different data to conduct this analysis. We do not see reason for our method or 

data aggregation to be problematic. However, the results we find are consistent with what we 

find in the literature, that the relationship between central bank communication and asset 

prices changes over time. The authors’ findings are not consistent with the literature. We find 

this curious, and this is a consideration that would need to be explored further.  

We also note that the factor method is imperfect. Our factor model only predicts a change in 

our two independent variables, OIS rates and MMF returns, if there is a difference in market 

expectations about the central bank policy position and the observed ECB decision. If markets 

expect a large cut in interest rates and the ECB lowers rates by the expected amount, our target 

factor value will output as zero, as the target ‘shock’ will be zero: the rate change is neither 

tighter nor looser than expected. Therefore, our variable fitted value, 𝛽𝑇𝑎𝑟𝑔𝑒𝑡, ∗ 𝑇𝑎𝑟𝑔𝑒𝑡, will be 
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zero, and our model suggests that at that date the cut in interest rates will have no impact on 

OIS rates or MMF returns. However, we know clearly that this is not the case. The opposite 

argument could also be made. The shock value may be non-zero, that is to say that the 

monetary policy announcement was either looser or tighter than expected, but part of the 

announcement may have been expected and already partly priced-in to the asset values and 

therefore fund returns.  

An area of our model which might have restrained the significance of our regressing factors on 

MMF returns model is the frequency of data we were able to obtain. Altavilla (2019) were able 

to find intraday data for the prices of stock indexes shortly before and shortly after the 

monetary event windows. We were able to obtain daily data for MMF returns rather than 

intraday return data. We feel this may have contributed to presence of some noise within the 

model.  
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8 Appendix 

8.1  Regression Output: MMF returns and OIS Rate
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8.2  Data Processing 
Criteria: Remove funds with data points < 36 
 
Before: 82 variables 
After: 63 variables 
 

Removed:  
 

Fund Name Reason 

Amura Funds Sicav Money Market EUR Fund A Cap <36 

JPMorgan Euro Money Market A Acc EUR <36 

LO Funds - Short-Term Money Market (EUR) ID <36 

JPM EUR Standard Money Market VNAV W Acc <36 

UBS (Lux) Money Market SICAV - EUR Sust F-acc <36 

UBS (Lux) Money Market SICAV - EUR Sust I-X-Ukdist <36 

UBS (Lux) Money Market SICAV - EUR Sust P-dist <36 

Amura Funds Sicav Money Market EUR Fund B Cap <36 

JPM EUR Standard Money Market VNAV S Acc <36 

JPM EUR Standard Money Market VNAV C Acc <36 
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JPM EUR Standard Money Market VNAV E Acc <36 

JPM EUR Standard Money Market VNAV R Acc <36 

ASTRA-Andbanc Money Market <36 

JPM EUR Standard Money Market VNAV X Acc <36 

JPM EUR Standard Money Market VNAV Capital Acc <36 

JPM EUR Standard Money Market VNAV Inst Acc <36 

Amura Funds Sicav Money Market EUR Fund C Cap <36 

JPM EUR Standard Money Market VNAV G Acc <36 

 

 
1. Data Cleaning 

Criteria: Removed funds with irregular or very short returns 
 
Before: 63 
After: 59 
 

 

Fund Name Reason 

UBP Money Market Fund Euro ZC EUR Irregular returns (many 0’s) 

JPM EUR Money Market VNAV C Acc EUR Few data points (47) 

Money Market EUR IX Long series of 0’s (75) 

Nikko Money Market Fund-Euro Portfolio Only 0’s 
 

 

 

 
2. Outlier Removal 
Criteria: Manually identified funds with many outliers. Remove outliers 1.5*IQR in R. 
 

Fund Name Reason 

PictetShortTermMoneyMarketEURPdy Outliers 

MultiOppBSIMoneyMarketAEUROpenFund Outliers 

PictetSovereignShortTermMoneyMarketEURPdy Outliers 

UBSLuxMoneyMarketInvestEURPdist Outliers 
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LOFundsShortTermMoneyMarketEURPD Outliers 

PictetCHShortTermMoneyMarketEURIdy Outliers 

PictetCHShortTermMoneyMarketEURZdy Outliers 

CommerzbankMoneyMarketFundEuroAEUR Outliers 

PictetCHShortTermMoneyMarketEURJdy Outliers 

RivertreeMoneyMarketEURFDis Outliers 

LOFundsIIShortTermMoneyMarketEURPD Outliers 
 

 

 

For the factor analysis, the following funds were removed after first differences were taken: 
 

Fund Name Reason 

UBSLuxMoneyMarketFundEURPacc Not stationary after first differences 

JPMEURMoneyMarketVNAVCAccEUR Long series of 0 punctuated by same value at 
regular intervals 

LOFundsShortTermMoneyMarketEURPD Long series of 0 punctuated by same value at 
regular intervals 

ClaridenLeuLuxIIMoneyMarketFundEUR Not stationary after first differences 

PSIIShortTermMoneyMarketEURI Long series of 0 punctuated by same value at 
regular intervals 

LOFundsIIShortTermMoneyMarketEURIA No stationary after first differences 

JPMEURMoneyMarketVNAVDAccEUR No stationary after first differences 

 
 


