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Abstract 

Audits provide monitoring for investors.  The collapse of markets across the financial crisis 

made assets more difficult to value, which increased risk for auditors.  The money markets were 

at the center of the financial crisis increasing audit engagement risk on money market funds, 

which at the time of the crisis were highly opaque.  Measuring the response to increased 

engagement risk with audit fees, this study finds that auditors increase their fees for the riskiest 

class of funds.  However, no evidence was found that audit fees increased as funds increased 

their holdings in the riskiest class of securities. 
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1. Introduction 

The financial crisis shocked markets.  Specifically, financial markets stopped functioning normally meaning that the 

value of assets became more difficult to determine.  Thus, the financial crisis created concerns for investors, stress for 

fund managers and risk for auditors.  Doogar, Rowe and Sivadasan (2015) note that large scale empirical studies on 

auditors’ ability to identify shifts in risk are lacking because events that trigger business environment and business 

risk changes are rare.  The financial crisis is one of those rare events.  The increase in auditor engagement risk should 

be followed by increases in auditor fees associated with the sources of the increased risk.  In this paper, we examine 

if audit fees increased during the financial crisis for mutual fund portfolios with more audit risk from difficult-to-value 

assets and for specific high-risk, difficult-to-value assets. 

Money markets were at the center of the financial crisis. Money markets stopped functioning normally, making values 

difficult to determine.  Money Markets Funds (MMFs) invest in money market securities. At the time of the crisis 

MMFs were highly opaque, as regulation only required detailed portfolio reports every six months.1  Thus, MMFs 

provide a natural experimental setting to determine if auditors responded to the increased risk during the financial 

crisis and responded to the more difficult to value assets. 

We examine Prime MMFs for increased audit fees during the financial crisis.  Prime MMFs were at the center of the 

financial crisis because of their substantial holdings in commercial paper.  During the crisis, the commercial paper 

market collapsed making commercial paper more difficult to value due to the decline in market information, which 

increased audit engagement risk.2  Additionally, Prime MMFs hold asset-backed commercial paper (ABCP) which 
are illiquid complex securities that were of specific concern during the financial crisis.  Covitz, Liang and Suarez  

1 The weighted average maturity (WAM in Table 1) is less than 45 days. 
2 Anderson and Gascon (2009) note that heightened financial market uncertainty caused lenders to shift away from CP and into default-free 

securities.  Commercial paper outstanding was $2.2 trillion in July 2007 at the beginning of the crisis.  Commercial paper outstanding was $1.2 in 

December 2009 at the end of the crisis. 
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(2013) note that in the summer of 2007 the ABCP market began to plummet with the proximate cause being the default 

risk of mortgages.  ABCP lacked market data during the crisis generating specific audit engagement risk concerns 

because ABCP provides funding to mortgage-backed securities. 

Our benchmark for increased audit fees in Prime MMFs is Government MMFs audit fees.  Government MMFs focus 
on liquid and easy to value securities.  We expect to find an increase in audit fees in Prime MMFs relative to fees in 

Government MMFs.  We also expect to find an increase in relative audit fees in Prime MMFs that hold more ABCP. 

We find audit fees increased for Prime MMFs during the financial crisis suggesting that auditors did respond to the 

general increase in audit risk. This result is consistent with previous literature.3  However, we find that audit fees do 

not appear to increase relative to holdings of ABCP.  This suggests that auditors did not respond to the specific risk 

of this complex security at the center of the financial crisis.  This result is counter to our general results and counter 

to expectations.  Finding a lack of audit fee response to ABCP holdings is an important contribution. 

One of our contributions is the use of Prime MMFs to examine audit engagement risk, which we believe we are the 

first to examine.  Prime MMFs provide a natural experiment for two reasons.  First, over 85% of Prime MMFs assets 

under management have the potential of audit engagement risk through valuation concerns during the financial crisis.  
Second, Government MMFs are governed by the same rules and regulations as Prime MMFs and therefore provide a 

control group that varies from Prime MMFs in their exposure to valuation concerns.  About 67% of the assets held by 

Government MMFs are not subject to valuation concerns during the financial crisis. 

Our results contribute to what is known about credit evaluation during the crisis.  On average and over time, credit 

rating agencies have done a reasonable job measuring the default risk of bonds.  However, during the financial crisis, 

the credit rating agencies did a poor job measuring the default risk of mortgage-backed securities.  Doogar, Rowe and 

Sivadasan (2015) suggest that auditors possess the ability to address increased risk from changing economic 

conditions, while Sikka (2009) questions auditor’s ability to identify and address increased risk.  Our results suggest 

that auditors understand risk where they have a history of work and were able to identify changes in risk during the 

financial crisis in these areas.  However, our results also suggest that auditors do not have unique insights into new 

risks.4  Our results support the move by the AICPA to provide certification for valuation specialists that have expertise 

in valuing hard-to-value assets. 

2. Background 

In response to the financial crisis, regulators warned auditors that there would be extra scrutiny over the quality of 

audits and audit procedures to safeguard the audit process. Additionally, the Public Company Accounting Oversight 

Board (PCAOB) warned audit firms that the PCAOB would be closely monitoring audit firms to prevent them from 

decreasing the rigor of audits during the crisis (Goelzer (2010)).5 

Subsequent to the financial crisis, PCAOB Chairman James Doty testified before a U.S. Senate committee6 in April 

2011 and stated: “… accounting firms must do a better job of addressing in their audits the risk of misstatements in 
financial statements that emerge as economic conditions change.”  Doty’s testimony continued with some specific 

concerns about auditing standards.  These remarks include: 

• focus auditor attention on issues arising from mortgage and foreclosure activities, 

• risk assessment standards which are critical to providing investors a fair understanding of matters that 

became important during the financial crisis, such as valuation of complex securities, and 

• fair value issues arising from deficiencies related to insufficient evidence from auditors when using third 

party pricing sources to value financial instruments. 

  

                                                           
3 See: Xu, Carson, Fargher, and Jiang (2013); Desai, Rajgopal, and Yu (2016); Zhang, Monroe, Gasbarro, Cullen, and Shailer (2011). 
4 See: Sikka (2009). 
5 The PCAOB is a private-sector not-for-profit corporation created by the Sarbanes-Oxley act of 2002 to oversee the audits of public companies 

and further the public interest of accurate and independent audit reports. 
6 Specifically, he testified on April 6, 2011 before the Senate Committee on Banking, Housing and Urban Affairs, Subcommittee on Securities, 

Insurance, and Investment. 
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During the same Senate hearing, FASB Chairman Leslie Seidman (2011) testified on the role of the FASB.  This 

testimony included a discussion of fair value accounting and its clarification provided under SFAS 157.7  Chairman 

Seidman commented on the difficulty of determining the fair value8 of illiquid assets.9  The difficulty of correctly 

valuing these assets increases the importance of a quality audit. 

SFAS 157 defines value determination for auditors.  SFAS 157 defines three levels of fair value: Level 1 is quoted 

prices in active markets, Level 2 is other than quoted prices supported with observable market data, and Level 3 is 

estimated prices from unobservable inputs from the best available data.  The financial crisis is called a ‘financial’ 

crisis because financial markets collapsed.  The collapse of some markets caused the use of unobservable inputs in 

determining fair values.  The different levels create different risks and approaches from auditors to determine the value 

of assets. 

In this section, we discuss the specific audit risks in MMFs during the financial crisis and why MMFs are an 

appropriate experimental setting for testing whether auditors identified and responded to the increased engagement 

risk. 

2.1 Audits, Auditors, and Risk 

Auditors provide credibility to the financial statements and reduce the risk that information is materially misstated 

(Sridharan, Caines, McMillan, and Summers (2002)).   When fair value is more difficult to determine, the risk of 

material misstatements increases. 

Audit engagement risk to the auditing firm represents potential litigation costs, reputational damage, and regulatory 

penalties.  Reputational damage and litigation costs come when the market loses confidence in the ability or reliability 

of the auditing firm in determining if financial statements reasonably represent the condition of the firm.10 

Audit engagement risk includes audit risk which comes from issuing an unqualified or “clean” audit opinion on 

financial statements that are materially misstated. Audit risk is a function of inherent and control risk.  Inherent risk 

comes from the possibility that the assets of the firm have unstable values, which can lead to impairment.  Control 

risk represents risks from internal controls and valuation procedures from the firm’s management team.11  Both of 

these risks increased during the financial crisis.  If auditors realized an increase in audit engagement risk, they are 

expected to respond, which should increase audit fees. 

An increase in audit engagement risk should bring about an increase in audit effort.12  First, audit firms can contract 

more man-hours to the project to ensure the validity of the audit resulting in more billed hours.  Second, audit firms 

can send higher level (and thus higher paid) auditors or audit specialists to conduct the audit.13  Either response to the 

increased risk is expected to lead to higher audit fees.14  An alternative response is for audit firms to simply accept the 

additional risk and increase audit fees to compensate for the additional risk. However, charging higher fees while not 

addressing the underlying risk is not consistent with the professional standards from PCAOB. 

2.2. Why Prime MMFs? 

Audit engagement risk includes inherent risk from the possibility that the assets of the firm have unstable values and 

control risk from valuation procedures from the firm’s management team.  During the financial crisis, segments of the 

money markets collapsed creating unstable values requiring the management of MMFs to use different valuation 

                                                           
7 SFAS 157 was issued September 2006 and began effective for fiscal year-ends after November 15, 2007. 
8 Bell and Griffin (2012) suggest auditors face significant challenges and risks when auditing high-uncertainty fair value estimates. 
9 Robinson, Smith, and Valencia (2018) find that managerial discretion may have distorted values of level 3 assets held by banks. 
10 Ball (2009) suggests that the financial crisis was the first big test for auditors under Sarbanes-Oxley. 
11 Doty (2011) notes deficiencies related to insufficient evidence from auditors when using third party pricing sources to value financial instruments. 
12 It is possible that a recession can drive audit fees down while maintaining quality.  However, empirical research suggests this is difficult to do in 

practice (Ettredge, Li, and Fuerherm (2014); Asthana and Boone (2012); Blankle, Hurtt, and MacGregor (2012)).  
13 Goldie, Li, and Masli (2018) identify PWC as an audit specialist in bond mutual funds.  They find higher audit fees for bond funds associated 

with PWC audits.  Their sample period is 2005 through 2009, which includes the financial crisis. 
14 Doogar, Rowe, and Sivadasan (2015) suggests auditors had the ability to recognize changes in risk, but that limitations in regulations may have 

prevented them from addressing it in an appropriate manner.  
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procedures.  However, there are different categories to MMFs, so in this section we discuss why Prime MMFs are our 

treatment group while Government MMFs are our control group. 

Money market funds have three distinct categories: (1) Prime, (2) Government, and (3) Tax-free.15 Tax-Free MMFs 

are not included because of the special tax treatment of these funds.  Prime and Government MMFs are taxable funds 
that operate under the same regulations but focus holdings in different categories of securities.  Here, we discuss the 

different categories of securities, how the different holdings create different levels of auditor engagement risk, and 

how relative engagement risk changed during the financial crisis. 

Prime MMFs focus their investments in short-term private-issue debt while Government MMFs focus their 

investments in T-bills and repos on T-bills.  The typical securities held by Prime MMFs are certificates of deposit 

(CDs), commercial paper (CP), asset-backed commercial paper (ABCP), and floating rate notes (FRnotes).  Private-

issue debt contains default risk, while T-bills do not. There is not an active secondary market in any of the private-

issue securities from which to observe prices, while there is an active secondary market in T-bills including throughout 

the financial crisis.  The short-term maturities of the private-issue securities create an active market in new issues.  

Private-issue securities are not level 1 assets because they lack active secondary markets and instead, are level 2 assets 

when markets function normally.  To determine prices for end-of-day portfolio values, Prime MMFs use third party 

specialists to estimate the value of these securities. 

Commercial paper is the largest category of assets held by Prime MMFs (see Table 1).  There are three primary types 

of CP: non-financial, financial and ABCP.  Kacperczyk and Schnabl (2010) report that in January of 2007 the CP 

market mix was: non-financial at 5.8% of the market, financial at 34.4% of the market, and ABCP at 56.8% of the 

market.  Financial CP is unsecured debt of financial institutions.  With financial institutions at the heart of the financial 

crisis, the financial CP market declined dramatically moving financial CP from a level 2 asset to a level 3 asset.16 

ABCP is typically issued by off-balance sheet conduits of financial institutions.  ABCP was particularly risky at the 

time of the crisis through exposure to mortgage defaults. With the mortgage market in collapse during the crisis, the 

ABCP market collapsed moving ABCP from a level 2 asset to a level 3 asset.  As an example, on August 9, 2007, 

BNP Paribus halted redemptions on three MMFs because they could not determine the fair value of the ABCP in the 

funds.17 

The private-issue securities held by Prime MMFs are directly exposed to the audit engagement risk concerns of the 

PCAOB and the FASB, while T-bills are not.  Here we restate the risks outlined above from the 2011 Senate committee 

hearing with a statement (in italics) on why Prime MMFs audit risk increases during the crisis. 

• misstatements in financial statements that emerge as economic conditions change (the commercial paper 

market collapsed during the crisis moving CP from a level 2 asset to a level 3 asset), 

• issues arising from mortgage and foreclosure-activities (ABCP provides funding to mortgage-backed 

securities), 

• valuation of complex securities (ABCP are complex securities by design),  

• fair value issues arising from third party pricing (MMFs use third party pricing specialists), 

• fair value accounting and difficulty of determining the fair value of illiquid assets (commercial paper 

markets stopped functioning normally during the crisis moving private-issue securities from level 2 

assets to level 3 assets). 

Government MMFs focus their investments in T-bills and repos on government securities, which are typically T-bills.  

T-bills are default free and actively trade in a secondary market, which continued to function properly across the 

financial crisis.  T-bills are level 1 assets.  Accordingly, there is little doubt in the value of these securities.  Repos on 

                                                           
15 MMFs typically invest in the wholesale market, which means large dollar units.  Large means $1 million, which is the common unit size for 

negotiable CDs, repos, and commercial paper.  Federal agency debt trades in $500,000 unit size.  Treasury bills are the exception and trade in $100 

units.  The Treasury wants all investors to be able to buy its debt. 
16 From July 2007 through December 2009, the amount of financial CP outstanding declined from $781 bil. to $593 bil., which is about a 24% 

decrease. 
17 Taylor and Williams (2009) note that BNP Paribus’ halting redemptions in these funds is generally recognized as the beginning of the financial 

crisis. At the time of the BNP Paribus action the amount outstanding in the ABCP market was about $1.2 trillion and by August 2008 (the month 

before Lehman filed for bankruptcy) the amount outstanding in ABCP had declined by $500 billion (Akay, Griffiths, Kotomin and Winters (2013)).  

By the end of the financial crisis in December 2009, the amount of ABCP outstanding had declined to $452 bil., which is about a 62% decrease 

across the financial crisis. 
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T-bills have little default risk.  Repos do not trade in a secondary market, so third party specialists are used to determine 

value.  The quality of the collateral on these repos allows repos held in Government MMFs to be level 2 assets.18  

Neither T-bills nor repos on T-bills change fair value levels during the financial crisis. 

Given the focus of the securities held in Government MMFs, their auditors have little exposure to engagement risk.  
Additionally, Government MMFs are not exposed to the engagement risk concerns of the PCAOB and the FASB 

during the financial crisis.  Thus, we use Government MMFs as our control group. 

2.3. Hypotheses 

We examine if increases in engagement risk during the financial crisis lead to increases in audit fees for risky MMFs 

(Prime MMFs) and risky securities (ABCP).  We test two hypotheses. 

H1: Audit fees for Prime MMFs increased significantly relative to Government MMFs during the 2007-2009 financial 

crisis. 

At the time of the financial crisis, Prime MMFs were the largest purchasers of ABCP.   With the collapse of the ABCP 

market audit engagement risk increased, which is expected to require more involved and extensive audits. 

H2: Audit fees increased significantly during the financial crisis (2007 through 2009) for MMFs holding asset backed 

commercial paper (ABCP). 

There is some literature on level 3 assets and audit fees.  Ettredge, Xu, and Yi (2014) find that audit fees in the banking 
industry are higher with more Level 2 and 3 assets in their portfolios in a sample period (2008 – 2011) that includes 

the financial crisis.  However, over 75% of the banks in their sample have zero level 3 assets, which suggests this 

result may be driven by outliers.  In addition, in regressions that include controls for banking industry auditor 

specialists the interaction of auditor specialist and level 3 assets is insignificant.  Goncharov, Riedl and Selhorn (2014) 

find audit fees increase with exposure to more difficult to value assets in a sample period (2001-2008) that includes 

the financial crisis.  They group level 2 and level 3 together as difficult to value because level 2 and level 3 assets do 

not have market values. 

We examine the increase in audit fees related to changes from level 2 to level 3 in valuation levels of the private-

issues securities held by Prime MMFs, in general, and specifically with ABCP.  We examine if auditors were able to 

identify the changing risk. 

We examine Prime MMFs for increased audit fees during the financial crisis.  This implies that we can differentiate 

the crisis from the pre-crisis period.  Accordingly, we provide a brief discussion of the pre-crisis period from a sample 

of the literature related to MMFs.  McCabe (2010) notes that prior to the financial crisis sponsor risk and investor risk 

appears to be unimportant in MMFs and shows that Prime assets under management increase in the pre-crisis period.   

Kacperczyk and Schnabel (2013) examine MMFs during the financial crisis and show that prior to the middle of 2007 

MMF yields, growth rates, and asset mix are relatively stable.  Covitz, Liang and Suarez (2013) show that prior to the 

middle of 2007 spreads and amounts outstanding in ABCP are relatively stable followed by dramatic breaks in August 

of 2007.  Gorton and Metrick (2012) note that in August 2007 mortgage problems begin to spill over into repos and 

ABCP.  Finally, money market securities are substitutes for short-term banks loans.  Cyree, Griffiths and Winters 

(2016) show that commercial loans as a percentage of total assets for banks are stable across the pre-crisis period.  

Accordingly, the literature suggests a stable pre-crisis period followed by a significant break during the financial crisis.  

We examine if the break caused by the financial crisis results in higher audit fees for Prime MMFs and for Prime 

MMFs holding ABCP. 

  

                                                           
18 Since the Lehman bankruptcy is a key event in the financial crisis, we need to mention Lehman’s use of repo 105 and repo 108 transactions.  

These transactions were used by Lehman to window-dress its balance sheet in the months leading up to it bankruptcy.  These transactions relate to 

the amount of collateral Lehman provided and did not reflect general market conditions.  Accordingly, this is unlikely to affect the price of other 

repos.  See, Griffiths, Kotomin and Winters (2012) for a discussion of these transactions. 
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2.4. Confounding Events: Regulatory Changes That Change Audit Responses 

Regulatory changes can have dramatic effects on audits and audit fees.  In this section we briefly discuss regulatory 

changes that may impact audit activity for MMFs. 

We begin with the list of major GAAP changes provided in Shroff (2017) for changes that could impact audit risk in 

MMFs.  Shroff provides a list of 30 changes during his sample period of 1991 through 2007.  Most clearly do not 

relate to audits on MMFs.  Three changes in the Shroff list could impact audit response for MMFs: SFAS 159, FIN 

46(r), and SFAS 115.  However, FIN 46(r) and SFAS 115 do not change during our sample.  We discuss SFAS 159 

briefly below. 

SFAS 159 covers the fair value option for financial assets and liabilities and is effective for fiscal year-ends following 

November 15, 2007.  However, it could be implemented in fiscal year 2007 if the entity also elects to apply the 

provisions of SFAS 157.  SFAS 159 allows entities to choose to measure financial assets and liabilities at fair value, 

which include all the assets held by MMFs.  This has the potential to change the audit fees of many entities, but not 

MMFs because they update the value of all assets daily to current market price, which is fair value.  Accordingly, 

SFAS 159 does not change MMF audit practices. 

SFAS 157 expands disclosures about the use of fair value and is effective for fiscal year-ends following November 

15, 2007.  The disclosures focus on inputs used to determine fair value and for recurring fair value using unobservable 

inputs.  Unobservable inputs are used when there is little, if any, market activity (Level 3).  Most money market 

securities seldom, if ever, trade, but the short-term nature of the money market creates an active market for new issues 

and thus, provides market data for level 2 valuation.  MMFs use third party specialists to analyze the market and 

provide estimates of market value.  Under SFAS 157 there will be more disclosure of this process required, which 

should increase audit fees across all MMFs. 

Additionally, we review FASB SFAS statements, AICPA SAS and professional standards, and PCAOB alerts.  In the 

interest of brevity, we state that our analysis did not identify any regulatory changes that would change audit risk on 

MMFs. 

In addition to accounting and auditing regulations there are regulations that govern MMFs.  Specifically, rule 2a-7 of 

the Investment Company Act of 1940 defines the necessary conditions for mutual funds that wish to operate as money 

market mutual funds.  Prior to the financial crisis, the last change to rule 2a-7 occurred in 1997.  Rule 2a-7 was 

modified in February 2010 in response to the financial crisis.  Additional changes to address the financial crisis were 

approved in July 2014, which is after the end of our sample. 

The 2010 changes to rule 2a-7 were designed to reduce risk and improve liquidity.  A reduction in risk could reduce 

audit engagement risk in the post-crisis period.  However, Akay, Griffiths and Winters (2015) conclude that the 2010 

changes did little to change the risk of securities held in Prime MMFs. 

Our review of regulatory changes across our sample leads us to conclude that there were no major regulatory changes 

during our sample that would change the relative engagement risk between our treatment group (Prime MMFs) and 

our control group (Government MMFs).  Accordingly, there are no control variables in regression models for any 

regulatory regime changes. 

3. Data and Models 

The data for this study come from two primary sources: iMoneyNet and the Securities and Exchange Commission 

form N-CSR.  The sample runs from 2004 to 2013.  By starting in 2004, we begin after Sarbanes Oxley (SOX) was 

fully implemented. 

MMF data comes from iMoneyNet. We gather identifying and holdings information, such as the portfolio composition 

and fund category, for individual funds from 2004 to 2013 for Prime MMFs and Government MMFs. 

Audit fee data comes from the Securities and Exchange Commission (SEC) document N-CSR.  The N-CSR is an SEC 

document that funds are required to file.  The N-CSR is an annual filing that contains audit fees at the Central Index 

Key (CIK) level.  The CIK number is a filing identification number assigned by the SEC.  The CIK number is not 

This is an author-produced, peer-reviewed version of this article. The final, definitive version of this document can be found online at Review 
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necessarily designated at the individual fund level.  This made hand collection of fund level fees necessary as some 

fund families file multiple funds under the same CIK.  Our final sample only includes funds for which we can identify 

fund level audit fees through the N-CSR and we collect all the available fee data. We collect and analyze audit fees at 

a fund level. Additionally, auditor and fund audit information come from Audit Analytics.  This dataset was matched 

with fund data using the CIK. 

All datasets are combined to form a sample of 235 unique MMFs covering 1459 fund years.  Table 1 reports statistics 

separately for Prime MMFs and Government MMFs.  We start each panel with annual sample counts and the 

percentage of the population for each year.  Panel A reports statistics for the Prime MMFs. Annually, our sample of 

Prime MMFs ranges from 72 to 106 funds, which represents 34% to 43% of the iMoneyNet population of Prime 

MMFs.  The annual count of Prime MMFs declines post crisis.  Our sample of Prime MMFs assets under management 

ranges from 41% to 58% of iMoneyNet population assets under management.  This suggests that the Prime MMFs 

reporting audit fees are somewhat larger than average for assets under management.  Panel B starts with these summary 

statistics for Government MMFs.  Annually, our sample of Government MMFs ranges from 47 to 61, which represents 

from 21% to 40% of the iMoneyNet population of Government MMFs.  There is no decline in the number of 

Government MMFs post crisis.  Our sample of Government MMFs assets under management range from 16% to 37% 

of the iMoneyNet population of Government MMFs.  This suggests that the Government MMFs reporting audit fees 

are somewhat smaller than average for assets under management.  This basic sample description suggests that our 

sample is reasonably representative of the population.  Specifically, our sample of funds that report audit fees are not 

just the largest funds among Prime and Government MMFs. 

The remainder of the panels in Table 1 provide summary statistics for the sample.  Table 1 shows that Prime funds 

are substantially larger than Government funds in terms of total assets.  Prime funds pay higher audit fees, but larger 

funds should have more expensive audits, in general.  Prime funds have higher annual yields, which is consistent with 

investing in higher risk securities.  Prime funds have higher expense ratios, which is consistent with Prime funds being 

more actively managed.    Prime and Government funds are similar in age and WAM (weighted average maturity, in 

days).  Similar WAMs suggest that neither type of fund is stretching maturities to increase risk.  Prime funds have one 

manager in about 56% of their fund years while Government funds have two managers in about 56% of their fund 

years. 

3.1 MMF Holdings and Audit Fees 

Table 1 also reports portfolio compositions by fund type and shows very different portfolio compositions between 

Prime funds and Government funds.  Government MMFs hold 28.45% in Treasuries and 38.80% in repos. Prime 

MMFs use the entire spectrum of allowable securities but focus on the riskier private-issue securities.  The largest 

average portfolio position in Prime MMFs is in commercial paper (31.82%).  Next, Prime funds hold 18.24% of their 

portfolios in FRnotes (floating rate notes) and 10.30% in FBOs (foreign bank obligations).  Neither are typically 

described as money market securities. 

Holdings in ABCP are the focus in hypothesis 2: do Prime MMF audit fees increase with larger holdings in ABCP.  

Table 1 shows that, on average, Prime MMFs hold 10.20% of their portfolios in ABCP, which leads us to ask if this 

level of ABCP exposure is material to audit fees.  Reserve Primary broke the buck and ultimately closed during the 

financial crisis from a 1.2% exposure to short-term Lehman debt at the time of Lehman’s bankruptcy.  Consequently, 

the average ABCP position in Prime MMFs represents sufficient exposure to be of concern during the financial crisis. 

Prime MMFs hold an average of 10.2% of their assets in ABCP across the sample, but the sample average does not 

provide information about holdings during the financial crisis.  So, we calculate the average portfolio position of Prime 

MMFs in ABCP by year across the sample to determine fund exposure to ABCP across the crisis.  The average annual 

ABCP position prior to the crisis is in excess of 10% with the peak annual average at 13.5% in 2007, the first year of 

the crisis.  Across the crisis the average annual holdings decline to 11.1% in 2008 and 6.8% in 2009.  Following the 

crisis, the annual average rebounds in 2010 to 8.7% and remains at roughly 8% annually for the remainder of our 

sample.  The average annual holdings suggest that during 2007 and 2008 Prime MMFs had above sample average 

holdings while 2009 was the annual average minimum for our sample.  The annual averages show that Prime MMFs 

had sufficient exposure in ABCP across the financial crisis to warrant increased audit resources. 
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Having demonstrated Prime MMFs’ exposure to risky securities we move to plots of audit fees.  Figure 1 plots mean 

and median audit fees by year for Prime MMFs and Government MMFs.  The plot provides four important insights.  

First, Prime MMFs, as a group, pay higher audit fees across years, which is expected as Prime MMFs are larger and 

riskier.  Second, mean audit fees for Prime funds peaked in 2009 while mean fees on Government funds were flat in 

2009.  Government MMFs show an uptick in mean audit fees in 2008.  Third, median audit fees show a positive drift 

from 2006 to 2008.  This increase could be the result of SFAS 157.  SFAS 157 becomes effective for fiscal year-ends 

after November 15, 2007.  SFAS 157 requires additional disclosures from auditors of MMFs.  Finally, mean audit fees 

for Prime MMFs return to pre-crisis levels in 2010, which is consistent with the abatement of the crisis risk on Prime 

MMFs. 

Figure 1 shows a spike up in mean audit fees for Government MMFs in 2008 and Prime MMFs in 2009.  This raises 

the question about outliers influencing the means.  Accordingly, Figure 2 shows a scatter plot of the MMF audit fees 

used in the study.  Government funds are in the left pane while Prime funds are in the right. The X-axis is the audit 

year, while the Y-axis is the audit fee.  These fees are not transformed and show the dollar amount charged to the 

individual MMFs.  There is a clear outlier in 2008 in Government MMFs.  There is also a large outlier in 2009 in 

Prime MMFs.  Additionally, there is a grouping of higher audit fees for Prime MMFs from 2007 through 2009 

suggesting the possibility of higher crisis audit fees for risker Prime MMFs. 

To limit the effect of these few extreme outliers on our analysis, we transform the data using the natural log of the 

audit fees charged to the funds.  We use the natural log of audit fees charged to MMFs as the dependent variable for 
all regressions.  This transformation both limits the effect of extreme outliers and provides a reasonable economic 

explanation of the coefficients from the regressions. 

3.2. Regression Model 

In this section, we present the full model used to test our hypotheses.  We will estimate different specifications of the 

model using OLS.  The dependent variable for all regressions is the natural log of audit fees (Ln (Audit Fees)).19  In 

each regression, we cluster standard errors by fund.  The full model is as follows: 

𝐿𝑛(𝐴𝑢𝑑𝑖𝑡 𝐹𝑒𝑒𝑠)𝑖𝑡 = 𝛼 + 𝛽1𝐿𝑛(𝐴𝑠𝑠𝑒𝑡𝑠)𝑖𝑡 + 𝛽2(2007)𝑖𝑡 + 𝛽3(2008)𝑖𝑡 + 𝛽4(2009)𝑖𝑡 + 𝛽5(𝐻𝑜𝑙𝑑𝑖𝑛𝑔𝑠)𝑖𝑡 +
𝛽6(𝑊𝐴𝑀)𝑖𝑡 +  𝛽7(𝐵𝑎𝑛𝑘 𝐹𝑢𝑛𝑑)𝑖𝑡 + 𝛾(𝐴𝑢𝑑𝑖𝑡𝑜𝑟 𝐶𝑜𝑛𝑡𝑟𝑜𝑙𝑠)𝑖𝑡 + 𝛿(𝐼𝑛𝑡𝑒𝑟𝑎𝑐𝑡𝑖𝑜𝑛𝑠)𝑖𝑡 + 𝜀𝑖𝑡   (1) 

3.2.1. Test Variables 

The first test variable is Prime: Prime equals 1 for Prime MMFs and equals zero for Government MMFs.  Prime is 

our general proxy for engagement risk.  Prime and Government MMFs are governed by the same set of regulations, 

so the functional difference between the two types of funds is the classes of securities on which they focus. 

The second set of test variables are the crisis years: 2007, 2008, & 2009. The variables 2007, 2008, & 2009 are dummy 

variables, which have the value of one if the audit occurred in the corresponding year.  Therefore, 2007, 2008, and 

2009 allow us to test whether audit fees are higher during the financial crisis than in non-crisis years.  To test for 
increased engagement risk in Prime MMFs during the financial crisis, we interact the Prime dummy with the test 

variables of 2007, 2008, & 2009.  These interactions test hypothesis 1. 

The next set of test variables are portfolio Holdings.20  The variables for the Holdings of the funds are represented by 

each security class and allow for tests of increased audit fees on riskier assets.  The Holdings variables are the 

percentage of assets under management held in each security calculated at the fund level. 

The security holdings allow us to test hypothesis 2.  Specifically, we want to determine if auditors charge higher fees 

for Prime MMFs that hold more ABCP during the financial crisis.   These tests will require interaction terms between 

Prime, ABCP, and 2007, 2008, and 2009. 

                                                           
19 Using the natural log of audit fees is common practice in the audit fee literature.  An alternative method to natural logs to control for outliers is 

to winsorize the data.  We estimate all of our regression models with winsorized (at various levels) dollar audit fees as the dependent variable.  The 

winsorized data yields similar results to the natural log of audits fees.  We do not report the winsorized results in the interest of brevity. 
20 The variables are defined in Appendix 1. 
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3.2.2.  Control Variables 

Audit fees are a function of client size, complexity, and engagement risk.  Table 1 shows that Prime MMFs are larger 

in size than Government MMFs.  We control for size of the MMF in all regressions with Ln (Assets) of the MMF.  

Table 1 also shows that Prime MMFs focus their investments in different securities than Government MMFs.  The 
differences in securities allow us to use Government MMFs as a benchmark for complexity and audit engagement 

risk.  Therefore, our baseline regression includes Ln (Assets) and the Prime dummy variable along with the crisis 

years’ dummy variables. 

Table 2 provides the distribution of audit years and provides a number of important insights.  First, the Big 4 audit 

firms account for more than 96% of the audit years in our sample. Second, MMF audits are dominated by the Big 4 

and that there is not a dominate specialist among the Big 4 for MMFs.21  In addition to the auditor counts reported in 

Table 2, we examine the frequency of auditor changes.  Our sample contains 1,459 fund years, and we find a total of 

33 auditor changes across the sample. Eight of the auditor changes occurred during the financial crisis with six changes 

in Prime MMFs and two changes in Government MMFs.  This suggests that MMFs are not auditor shopping, in 

general, and specifically not during the financial crisis.  Following the audit fee literature, we use auditor fixed effects 

(Auditor Controls) to control for the auditing firm.  We use a dummy variable for each of the Big 4 firms. 

We include two additional controls for risk in MMFs.  McCabe (2010) suggests that MMFs that are affiliated with 

banks were more likely to engage in risky behavior.  We use a dummy variable (Bank affiliated) with the value of one 

if the MMF is affiliated with a bank.  Roughly one quarter (27%) of the funds in the sample are affiliated with a bank.  

Also, longer-term securities are riskier.  WAM is the asset-weighted number of days until portfolio maturity.  We use 

WAM as a second control for MMF risk. 

Finally, the literature on audit fees typically includes some additional controls.22    We use MMF gross annual yield 

(Yield) as a control for performance.  We use the MMF expense ratio (Expense) as a control for efficiency.  Along 

with the expense ratio, we include the number of fund managers (Managers) as another control for efficiency.  Goldie, 

Li, and Masli (2018) include a control for fund age.  We include MMF age (Age), which we measure as years from 

inception.  Goncharov, Riedl, and Selhorn (2014) include a year-end dummy variable that aligns with the audit busy 

season to capture higher audit fees when resources are constrained.  Ireland and Lennox (2002) define the audit busy 

season as December 1 through March 31.  We follow this definition and include a busy season (Busy) dummy variable 

that equals 1 during the busy season.23 

Before estimating the regression model, we examine the correlations between the variables.  The pairwise correlations 

in Table 3 use the full data sample.  An asterisk identifies if the two variables are correlated at the 1% level.  

Examination of the correlations between variables provides a preliminary look at how all the variables interact. 

In the top of the first column, assets and audit fees have a 38% positive correlation significant at a 1% level.  This 

finding supports previous literature as asset size has been shown as a driver of audit fees. 

Hypothesis 2 asks if holdings of ABCP associate with higher audit fees during the financial crisis.  Table 3 suggests 

that holdings in ABCP are not significantly positively correlated with audit fees.  This lack of correlation is not 

consistent with Hypothesis 2. 

T-bills and repos are negatively correlated with CP and ABCP. This finding is consistent with funds holding a 

relatively risky portfolio being less likely to hold T-bills and repos.  T-bills and repos are also negatively correlated 

with audit fees, which is consistent with these assets requiring less audit resources to determine fair value and therefore 

lower audit fees. 

  

                                                           
21 Recall from footnote #13 that Goldie, Li, and Masli (2018) identify PWC as an audit specialist in bond mutual funds and that as a bond audit 

specialist they receive higher audit fees.  Their sample period is 2005 through 2009, which includes the financial crisis.  
22 We specifically referred to these recent studies: Ettredge, Xu and Yi (2014), Goncharov, Riedl, and Selhorn (2014), and Goldie, Li, and Masli 

(2018). 
23 Prime funds have 39% of their audits done during the busy season, while Government funds have 34% of their audits done during the busy 

season. 
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4. Analysis 

We ask, did auditors increase audit fees during the financial crisis and if so, was the increase in fees focused on the 

most difficult to value assets?  This section of the paper is our empirical analysis of these research questions. 

4.1. Baseline Regression Analysis: Prime vs. Government Funds 

Our full sample is 235 unique MMFs covering 1459 fund years.  We use all the data for our baseline regressions.  We 

address the outliers in audit fees by using the natural log of audit fees as our dependent variable. 

Hypothesis 1 provides the first research question of this study; did audit fees increase during the crisis?  Accordingly, 

our model includes the crisis years’ dummy variables (2007, 2008, and 2009).  The full sample includes both Prime 

and Government MMFs, so the model includes the dummy variable Prime.  A comparison of the two types of funds 

should reveal whether auditors responded to the funds with more audit engagement risk. 

Table 4 presents two different models (without and with interaction terms).  Column 1 of Table 4 shows the parameter 

estimates on the test variables 2008 and 2009 are significant and positive, as is, the parameter estimates on the variable 

Prime.  The parameter estimates of Prime in column 1 suggest that Prime MMFs, on average, have audit fees 

approximately 20% higher than Government funds. 

Column 2 of Table 4 reports results with interactions between Prime and the crisis dummy variables (2007, 2008, and 

2009).  This model also includes the addition of auditor fixed effects.  The interactions are the first direct tests of 

Hypothesis 1 on whether Prime funds saw an increase in audit fees relative to Government funds during the years of 

the financial crisis.  The Prime coefficient continues to be significant and positive and shows an approximately 15% 

difference between audit fees in Prime MMFs and Government MMFs.  This finding is consistent with the previous 

model in column 1.  The variable Prime*2008 is significant and positive at the 5% level.  The positive coefficient of 
.104 suggests an audit fee increase of approximately 10% between Prime and Government funds in 2008.  This loading 

suggests that the average audit fee of over $35,000 for Prime funds increased by $3,500 more than Government funds 

during the peak of the crisis, 2008.  The variable Prime*2009 is not significant.  Recall, that Table 1 shows that the 

2009 sample of Prime MMFs declined by about 18%, but Figure 1 shows Prime MMF average audit fees are highest 

in 2009.  In the next section, we re-visit 2009 in Prime MMFs with a more direct test.  Overall, Table 4 supports 

Hypothesis 1 and confirms that Prime fund audits resulted in increased fees during the heart of the financial crisis in 

2008. 

Models reported in Table 4 includes all our control variables, and the results on these variables provide some 

interesting insights.  Ln (Assets) is significant and positive suggesting the larger funds pay higher audit fees.  Fund 

age has a significant and positive parameter estimate.  This is consistent with older funds being larger and more 

complex.  The audit busy season dummy variable (Busy) is significant and negative.  This suggests that MMFs pay 

lower audit fees during the busy audit season.  Based on previous literature, this result is not as expected.  Auditor 

fixed effects increases the model explanatory power by about 33%.  Finally, Bank affiliated MMFs pay higher audit 
fees.  McCabe (2010) suggests that bank affiliated MMFs engage in risky behavior and we find that these funds pay 

higher audit fees after identifying Prime MMFs and crisis years.  This suggests that we may not have fully defined 

audit risk for MMFs, so we take a closer look at this result. 

McCabe defines distressed ABCP has ABCP held by a MMF that receives sponsor’s support and he assumes that 

MMFs receiving sponsor support are more risky.  He finds that bank affiliated MMFs are more likely to receive 

sponsors support and concludes that bank affiliated MMFs have been engaging in risky behavior.  However, McCabe 

also finds no association between bank affiliated MMFs and his other measures of risk.  With these mixed results from 

McCabe in conjunction with our positive parameter estimate, we examine our bank affiliated MMFs. 

As we noted above in the discussion of control variables, bank affiliated MMFs are about 27% of our sample and 
almost all the bank affiliated MMFs in our sample are Prime MMFs.  Following from McCabe we need to determine 

the bank affiliated MMFs that received sponsor support and we find that 5.73% of the bank affiliated MMF years have 

sponsor support with 2/3 of the support occurring during the crisis (11 crisis period sponsor support among 90 bank 

affiliated crisis fund years).  Using the sub-sample of bank affiliated MMFs we re-estimate our baseline regressions  
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from Table 4 with the inclusion of a sponsor support dummy variable.  The sponsor support dummy variable is 

insignificant in all specifications of the model.  These results suggest that sponsor support does not lead to higher audit 

fees and therefore is not a proxy for risk in our sample. 

McCabe thinks bank affiliated MMFs engage in risky behavior in the form of holding distressed ABCP.  Next, we 
examine the portfolios of bank affiliated MMFs to determine if these funds hold more ABCP than non-bank MMFs.  

We find that during the pre-crisis period that bank affiliated MMFs hold substantially less ABCP than their non-bank 

counter parts.  In 2007, median holdings of ABCP for bank affiliated MMFs is 1% of total assets while the median 

holdings for non-bank MMFs is 10%.  In 2008 non-bank funds drop ABCP to a median of 4% of total assets while 

bank affiliated MMFs increase to a median of 14% of total assets.24  In 2009 both groups show a reduction in median 

holdings of ABCP.  Following that crisis, both groups add holdings in ABCP and both settle at a median of 7% of 

total assets in the last year of our sample (2013).  The median ABCP held by each group across our sample years 

shows that neither group consistently held more ABCP and therefore neither group consistently held a more risky 

portfolio. 

McCabe concludes that bank affiliated MMFs engage in risky behavior based on sponsor’s support and holdings in 

ABCP.  Our sample of bank affiliated MMFs has limited instances of sponsor support and has portfolios that do not 

systematically hold more ABCP.  We conclude that the significant and positive parameter estimate on the bank 

affiliation dummy variable is not related to risk.  Agency costs offer a possible explanation for this result, but exploring 

this explanation is beyond the scope of this paper and will be left to future research. 

The primary focus of this study is on the audit fees charged to Prime MMFs.  The findings in Table 4 support that 

Prime funds paid higher audit fees and paid higher audit fees during the heart of the crisis (i.e., in 2008).  Audit fees 

were increased, however the specific assets driving the increase in fees is unknown at this point. 

4.2. Fund Holdings 

The results in Table 4 show Prime MMFs pay higher audit fees during the financial crisis.  Prime MMFs hold securities 
that are more difficult to value. These securities are expected to require more auditor attention to certify value.  With 

an increase in incentives to “get it right”, we expect to find a positive correlation between more difficult to value 

securities and audit fees. 

Table 5 presents the regression results on only Prime MMFs and aims to directly address Hypothesis 2.  The 

regressions reported include the specific asset categories.  Column 1 of Table 5 reports that Prime funds continue to 

show above average audit fees in 2008 and 2009.  The results in column 1 include all the specific types of securities, 

and all of the parameter estimates are insignificant.  This finding suggests that auditors did not associate additional 

fees with a specific type of asset. 

Column 2 reports Prime MMF results adding interaction terms between 2007, 2008, and 2009 and ABCP.  The 2008 

and 2009 coefficients continue to be positive and significant.  The crisis parameter estimates in Column 2 suggests 
auditors increased audit fees by approximately 12% to 20% for these Prime MMFs over the peak years of the crisis in 

2008 and 2009. This finding signals that auditors did understand that Prime funds needed more auditor attention 

throughout the crisis.  However, the purpose of this model is to determine if the auditors charge higher fees to Prime 

funds holding more ABCP during the financial crisis.  The parameter estimates on all the interaction terms are 

insignificant.  These results suggest that during the financial crisis auditors did not increase fees for Prime MMFs 

based on holding this difficult to value and complex security with exposure to mortgages. These results combined 

with earlier results suggest that audit fees increased for Prime MMFs as the money markets collapsed causing their 

securities to move from level 2 to level 3 assets without focused attention on the most complex and difficult to value 

securities within those funds. 

  

                                                           
24 2008 saw the TARP to bailout banks.  Also, the Fed implemented AMLF to support Prime MMFs holding ABCP (see, Akay, Griffiths, Kotomin 

and Winters (2013)) and CPFF to purchase ABCP (Fairbanks, Griffiths and Winters (2019)).  This support could explain that increase in ABCP in 

bank affiliated MMFs, but exploring this increase is beyond the scope of this paper.  
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In both regressions in Table 5 the parameter estimate of bank affiliated MMFs continues to be significant and positive, 

as in our baseline regressions.  As noted above, that bank affiliated Prime MMFs added ABCP in 2008.  Accordingly, 

we re-estimate the models in Table 5 without the bank affiliated variable.  All the results on ABCP, including the 

interactions, remain insignificant. 

Our results suggest that auditors did increase audit fees during the height of the crisis but not based on the level of 

ABCP holdings within a Prime fund.  More complex level 3 securities, such as ABCP, are expected to involve higher 

audit fees. This expectation is especially true during the financial crisis when auditors faced increased pressure to “get 

it right.” 

4.3. Dif-in-Dif Analysis 

Our baseline regressions use the entire sample with control variables suggested by the audit fee literature.  This 

approach is subject to concerns about omitted variables.  Dif-in-Dif analysis provides a method to address the omitted 

variable concerns.  In this section, we re-examine our baseline results using two different Dif-in-Dif matched samples. 

4.3.1. Matched Sample with Treatment MMFs Surviving Entire Sample Period 

We begin the matching process by identifying the set of Prime MMFs that survive the entire sample period (2004 

through 2013).  We find 38 Prime MMFs that exist in each of these 10 years.  We match each Prime MMF with a 

Government MMF using propensity scores on total assets, WAM and age. 

With the matched sample we revisit Figure 1 for the appearance of higher Prime MMF audit fees during the financial 

crisis.  Figure 3 plots trend lines for the average difference in audit fees between the treatment group fund (Prime 

MMFs) and the matched control group fund (Government MMFs).  The first panel plots the trend for the pre-crisis 

period (years 2004, 2005 and 2006).  The pre-crisis period trend line is basically flat.   The second panel plots the 
trend for the crisis period (years 2007, 2008 and 2009).  The crisis period trend is upward sloping.  The trend line 

analysis suggests a change in the difference in audit fees between Prime and Government MMFs during the financial 

crisis with Prime MMF (treatment) audit fees increasing relative Government MMF (control) audit fees. 

4.3.2. Regression Analysis: Matched Sample Treatment MMFs Surviving Entire Sample Period 

With our matched sample trend lines showing increasing Prime MMF audit fees relative to Government MMF audit 

fees during the crisis period, we can move to our Dif-in-Dif sample regression analysis.  We will re-visit our 

regressions from Table 4 and 5 with some adjustments to fit the Dif-in-Dif analysis.  We report the results in Table 6 

and use data from the entire sample period (2004 through 2013). 

Column 1 of Table 6 contains only the Prime dummy and year dummy variables for the pre-crisis period (2004, 2005, 

and 2006) and the crisis period (2007, 2008, and 2009).  The post crisis year dummy variables (2010, 2011, 2012 and 

2013) are omitted and thus are contained in the intercept.  We also omit Ln (Assets) as it was one of the variables used 

in the matching process.  Column 1 reports that the parameter estimate on Prime is insignificant suggesting that in our 

matched sample that Prime and Government MMFs pay similar audit fees.  In the crisis years, only 2009 has a 

significant parameter estimate and it is positive, which is consistent with higher audit fees in this year.  All parameter 

estimates on the pre-crisis year dummy variables (2004, 2005, and 2006) are significant and negative, which is 

consistent with pre-crisis audit fees being lower than post-crisis audit fees. 

Column 2 adds the Prime MMF and crisis years’ interactions to the variables used in column 1.  All the interaction 

parameter estimates are insignificant.  These results suggest that in this matched sample Prime MMF audit fees do not 

increase during the crisis relative to Government MMF audit fees.  These results are inconsistent with the results from 

our baseline regressions. 

Column 3 has Big 4 auditor fixed effects in addition to the variables used in column 2.  The auditor fixed effects 

substantially increase the explanatory power of the model.  However, the auditor fixed effects do not change the results 

on any of our test variables.  The Prime dummy and all the crisis years’ interaction remain insignificant. 
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These Dif-in-Dif results are very different from the results in our baseline regressions.  Dif-in-Dif tests are designed 

to address omitted variables, which may suggest that our baseline regressions have some omitted variables.  However, 

an alternative explanation may exist.  We suggest that Prime MMFs create engagement risk for auditors during the 

financial crisis and specifically that the engagement risk is when assets could be mis-valued hiding ‘break-the-buck’ 

MMFs.  In this Dif-in-Dif analysis, our sample of Prime MMFs are 38 Prime funds that survive across the entire 

sample, including four post crisis years.  Surviving across all years suggests that auditors of this set of Prime MMFs 

is likely exposed to little, if any, engagement risk. 

As a final point of this Dif-in-Dif analysis, the 38 surviving Prime MMFs include the single audit fee outliers in 2007 

and 2008 and the two audit fee outliers in 2009.  This point suggests that the difference in results from our baseline 

regressions and the regressions from this Dif-in-Dif analysis is not related to a change in outliers. 

4.3.3. Regression Analysis: Matched Sample Treatment MMFs Surviving Pre-Crisis Period 

Our first Dif-in-Dif analysis required Prime MMFs to survive the entire sample period.  In this Dif-in-Dif analysis we 

require that the treatment sample of Prime MMFs must only survive across the pre-crisis period.  This will increase 

the treatment sample, and this sample will include Prime MMFs that closed or merged during the crisis or post-crisis 
period.  The MMFs that close or merge may expose their auditors to engagement risk, which should cause higher audit 

fees.  We match this set of Prime MMFs with Government MMFs through propensity matching based on total assets, 

WAM and age. 

Table 7 reports the regression results for the second matched sample.  The first three columns of Table 7 report the 

same regression models as Table 6 for comparison. 

Column 1 of Table 7 reports results that are similar to Table 6 column 1, as audits fees are higher than average in 2009 

and lower than average in 2004, 2005, and 2006.  However, in Table 7 we see the Prime MMF audit fees are significant 

and positive, which suggests that Prime MMFs pay higher audit fees than a matched sample of Government MMFs. 

Column 2 of Table 7 adds the Prime and crisis years’ dummy variables interactions to the variables reported in column 

1.  All the interaction parameter estimates are significant and positive, which suggests that Prime MMFs pay higher 

audit fees than Government MMFs during the years of the financial crisis.  This result is counter to our first Dif-in-

Dif analysis, but it is consistent with our baseline regressions.  Column 3 includes auditor fixed effects with the 

variables in column 2.  The auditor fixed effects substantially increase the explanatory power of the model, but little 

changes among the Prime and year dummies.  These results continue to support that Prime MMFs pay higher fees, on 

average, and pay higher fees during the financial crisis. 

The results reported in column 4 include fund control variables, as in our baseline regressions, with Prime, year 

dummies, and interactions.  Adding the control variables more than doubles the explanatory power of the model.  The 

results in column 4 continue to support that Prime MMFs pay higher fees, on average, and pay higher fees during the 

financial crisis.  The control variables bank affiliated and busy, are significant as in the baseline regressions with the 

same signs. 

The results reported in column 5 include variables for fund holdings with Prime, year dummies, interactions, and 

control variables.  As in our baseline regressions, none of the fund holdings variables are statistically significant.  The 

results in column 5 continue to support that Prime MMFs pay higher fees, on average, and pay higher fees during the 

financial crisis. 

Finally, we add various ABCP interaction terms to the model in column 5.  All the ABCP interactions parameters are 

insignificant.  This result is consistent with all our previous results on the lack of any association between ABCP and 

higher audit fees.  We do not report these results in Table 7 in the interest of brevity, but they are available upon 

request. 

The results from the second Dif-in-Dif analysis are consistent with our baseline regressions while the results from the 

first Dif-in-Dif analysis are not consistent.  We state that auditor engagement risk comes, in part, from the risk of 

material misstatements of asset values and that this risk is particularly important in Prime MMFs during the financial 

crisis as the value of some money securities were in question during the crisis.  A decline in portfolio values of 

anything more than ½ percent would break-the-buck and cause remedial action by the fund’s board (closure) or the 
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fund’s family (sponsor support).  Either would create reputational issues for the auditor that certified the value of the 

fund’s assets.  The second Dif-in-Dif analysis allows Prime MMFs to close or merge during or after the financial 

crisis.  We assume that Prime MMFs that closed or merged did so for a valid business reason that would cause 

engagement risk for the fund’s auditor.  Accordingly, we believe that the matched sample that only requires Prime 

MMFs to survive the pre-crisis period is the appropriate sample to test for engagement risk. 

5. Conclusion 

The 2007-2009 financial crisis highlighted the risks associated with valuing securities when financial markets are not 

functioning normally.  Using MMFs, this study analyzes whether independent auditors responded to the heightened 

risk during the crisis. 

This study focuses on Prime MMFs because of their increased audit engagement risk as their assets moved from level 

2 valuation to level 3 valuation.  Results show that audit fees did increase for Prime funds during the financial crisis 

and increased more as the crisis progressed.  This finding supports auditors recognized an increase in risk and 

responded appropriately. 

Asset backed commercial paper (ABCP) was at the center of the financial crisis.  ABCP is a complex and difficult to 

value security with exposure to the mortgage market.  ABCP was held almost exclusively by Prime funds.  Our 

analysis suggests that independent auditors did not increase fees in response to the levels of ABCP in Prime MMFs.   

Doogar, Rowe and Sivadasan (2015) suggest that auditors possess the ability to address increased risk from 

changing economic conditions, while Sikka (2009) questions auditor’s ability to identify and address increased risk.  

Our results suggest that auditors understood the general risk of a financial crisis but did not respond to a specific risk 

in this crisis.  This is a common and reoccurring issue across this crisis.  Our results support the recent expansion of 

the ABV (Accredited Business Valuation) designation by the AICPA to meet increased demands for valuation 

specialists to value hard-to-value assets.25 
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Figure 1:  This graph shows the mean and median audit fee for Prime funds and Government funds. 
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Figure 2:  This figure shows a scatterplot of the audit fees charged to individual money market funds for each audit 

year.  The Y-axis represents the dollar amount charged.  The X-axis is the audit year.  The figure is separated into two 

sections.  The left pane represents Government money market funds.  The right pane shows the audit fees for Prime 

money market funds. 
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Figure 3:  This figure uses the propensity score matched sample to generate two fitted value trend lines with 95% 

confidence intervals.  The trend lines represent the difference in fees between a prime fund and its propensity score 

matched government fund. The Pre-Period represents the three years before the crisis. The Crisis-Period represents 

the three years during the height of the crisis. 
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Table 1:  This table provides summary statistics for the sample set.  The sample is divided into Prime money market 

funds and Government money market funds.  Assets are in millions of U.S. dollars.  Audit fees are in dollars.  T-bills, 

Repos, Asset Backed Commercial Paper (ABCP), Commercial Paper, CDs, FRnote, DBOs, and FBOs are represented 

as the percentage of the fund portfolio held in that type of security.  Variables are defined in appendix. 

Panel A:  Prime Funds 
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Sample % of Total Assets 49% 44% 41% 44% 49% 44% 47% 51% 44% 58% 47% 
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 N=916 Min. Median Mean Max. 

Assets ($mil)  5 1,603 7,857 134,564 

Audit Fees ($)  1,619 26,283 35,411 398,000 

Annual yield (%)  0 1.02 1.78 5.5 

Expense Ratio (%)  0.01 0.3 0.38 1.25 

Fund age (years)  0 18 17.90 40 

WAM  1 43 42.39 81 

T-bills  0 0 2.59 85 

Repos  0 6 9.99 90 

ABCP  0 4.5 10.20 64 

Commercial Paper  0 28 31.82 100 

CDs  0 0 2.17 55 

FRnote  0 16 18.24 90 

DBOs  0 1 5.35 56 

FBOs  0 4 10.30 59 

Number of Managers Fund years Percentage 

1 522 56.31% 

2 376 40.56% 

3 29 3.13% 
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Panel B:  Government Funds 
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N=543 Min. Median Mean Max. 

Assets ($mil)  3 932 3,771 70,548 

Audit Fees ($)  1,619 21,525 23,933 86,486 

Annual yield (%)  0 0.54 1.46 5.24 

Expense Ratio (%)  0.02 0.2 0.31 1.05 

Fund age (years)  0 20 19.41 38 

WAM  1 43 39.71 86 

T-bills  0 5 28.45 100 

Repos  0 39 38.80 100 

Asset Backed  0 0 0.26 10 

Commercial Paper  0 0 0.22 40 

CDs  0 0 0.02 11 

FRnote  0 0 8.59 80 

DBOs  0 0 0.00 0 

FBOs  0 0 0.00 0 

Number of Managers Fund years Percentage 

1 230 42.36% 

2 303 55.80% 

3 10 1.84% 
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Table 2:  This table shows audit firm years across the Big Four Auditing Firms and others. Columns 1 and 2 uses all 

MMFs in our sample and shows the number of audit years and percentage of audit years audited by each of the Big 

Four firms.  Columns 3 and 4 are only prime MMFs.  Columns 5 and 6 are the audit years for government MMFs. 

Audit Firm Total Prime Government 

 (Number of 

Audit years) 
(%) 

(Number of 

Audit years) 
(%) 

(Number of  

Audit years) 
(%) 

PricewaterhouseCoopers 346 0.24 256 0.28 90 0.17 

Ernst & Young 479 0.33 269 0.29 210 0.39 

Deloitte & Touché 388 0.27 204 0.22 184 0.34 

KPMG 190 0.13 151 0.16 39 0.07 

Others 56 0.04 36 0.04 20 0.04 

Total 1459 1.00 916 1.00 543 1.00 
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Table 3:  Pairwise correlation table.  Correlations at the 1% level have an asterisk.  Variable names are defined in the appendix. 
 

Audit Fees Assets WAM Treasuries Repos ABCP CP CDs FR Notes DBO FBO Expense Fund Age Managers Annual Yield Busy Bank 

Audit Fees 1.00 
                

Assets 0.38* 1.00 
               

WAM 0.10* 0.16* 1.00 
              

Treasuries -0.11* -0.02 0.21* 1.00  
             

Repos -0.07* -0.07* -0.44* -0.11* 1.00 
            

ABCP 0.05 -0.01 0.05 -0.24* -0.28* 1.00 
           

CP 0.06 -0.06 0.03  -0.34* -0.45* 0.16* 1.00 
          

CDs 0.07* 0.11* -0.10* -0.11* -0.1* 0.03 0.06 1.00 
         

FR Notes 0.05 0.02 0.11* -0.31* -0.27* 0.16* -0.03 -0.05 1.00 
        

DBO 0.04 0.08* 0.13* -0.18* -0.22* 0.16* 0.19* 0.04 0.05 1.00 
       

FBO 0.19* 0.35* 0.11* -0.19* -0.20* 0.11* 0.08* 0.26* 0.01 -0.02 1.00 
      

Expense 0.05 -0.15* -0.05  -0.20* -0.04 0.13* 0.18* -0.14* 0.07* 0.09* -0.07* 1.00 
     

Fund Age 0.10* 0.09* 0.12* 0.01 0.03 -0.06 -0.05 -0.11* -0.03 -0.04 0.09* 0.06 1.00 
    

Managers -0.09* 0.06 -0.05  0.09* 0.12* 0.00 -0.12* -0.01 -0.02 0.05 -0.02 -0.04 -0.01 1.00 
   

Annual Yield 0.03 -0.01 -0.05  -0.15* -0.05 0.16* 0.16* -0.06 0.07* 0.14* -0.09* 0.32* -0.16* -0.06 1.00 
  

Busy -0.14* -0.09* -0.10* -0.04 0.01 0.03 0.04 0.03 0.01 -0.06 -0.07* 0.00 -0.10* 0.02 0.06 1.00 
 

Bank 0.21* -0.02 -0.06  -0.04 -0.01 0.03 0.00 0.24* -0.10* 0.03 0.07* -0.07* -0.09* -0.19* -0.02 0.01 1.00 
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Table 4:  This table shows regressions for the entire sample of money market funds.  Both regressions use the natural 

log of audit fees as the dependent variable.  Ln (Assets) is the natural log of total assets held within a fund.  The 

variables 2007, 2008, and 2009 are dummy variables that take the value of 1 if the audit year falls within that year, 

and zero otherwise.  Prime is a dummy variable with the value of 1 if the fund is a prime money market fund.  The 

Prime*Year interaction variables show the two variables interacted.  WAM is the weighted average maturity of the 

fund.  Bank Affiliated is a dummy variable with the value of 1 if the money market fund is affiliated with a bank. We 

cluster standard errors by fund.  P-values are shown in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 

 

VARIABLES 

   

(1) 

Audit Fees 

(2) 

Audit Fees 

Ln(Assets) 0.0498** 
(0.024) 

0.0283 
(0.153)  

2007 0.0863** 

(0.013) 

0.0565 

(0.169)  

2008 0.0970*** 
(0.004) 

0.0372 
(0.292)  

2009 0.0976*** 

(0.005) 

0.0957** 

(0.022)  

Prime 0.209*** 
(0.003) 

0.147** 
(0.023)  

Prime*2007  0.0510 

(0.271)   
Prime*2008  0.105** 

(0.031)   

Prime*2009  0.0521 

(0.390)   
WAM 0.000974 

(0.468) 

0.000892 

(0.492)  

Bank Affiliated 0.415*** 

(0.000) 

0.497*** 

(0.000)  
Expense 0.131 

(0.217) 

0.115 

(0.269)  

Fund Age 0.00903** 

(0.013) 

0.00955*** 

(0.006)  
Managers -0.162*** 

(0.008) 

-0.0494 

(0.481)  

Yield -0.0152 

(0.152) 

-0.00725 

(0.510)  
Busy -0.224*** 

(0.002) 

-0.236*** 

(0.001)  

Constant 9.600*** 

(0.000) 

9.074*** 

(0.000)  
   

Observations 1,459 1,459 

R-squared 0.258 0.348 

Fund Type ALL ALL 
Auditor FE NO YES 
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Table 5:  All regressions use the natural log of audit fees as the dependent variable.  Ln (Assets) is the natural log of 

fund assets.  The variables 2007, 2008, and 2009 are dummy variables that take the value of 1 if the audit year falls 

within that year, and zero otherwise. The ABCP*Year interaction variables show the two variables interacted.  All 

control variables are defined in the appendix.  We cluster standard errors by fund.  P-values are shown in parentheses. 

*** p<0.01, ** p<0.05, * p<0.1. 

 
VARIABLES 

   

(1) 
Audit Fees 

(2) 
Audit Fees 

Ln(Assets) 0.0482* 

(0.088) 

0.0485* 

(0.087)  

2007 0.0638 
(0.191) 

0.0930 
(0.153)  

2008 0.110** 

(0.022) 

0.125* 

(0.053)  

2009 0.163*** 
(0.002) 

0.198*** 
(0.001)  

Treasuries -0.00237 

(0.617) 

-0.00230 

(0.630)  

Repos 0.00377 
(0.424) 

0.00379 
(0.424)  

CDs 0.000527 

(0.932) 

0.000628 

(0.919)  

Commercial Paper -0.000968 
(0.754) 

-0.000919 
(0.767)  

Asset Backed -0.00388 

(0.313) 

-0.00307 

(0.444)  

Floating Rate Note -0.00249 
(0.439) 

-0.00240 
(0.456)  

DBOs -0.00523 

(0.216) 

-0.00522 

(0.218)  

FBOs -0.00214 
(0.527) 

-0.00209 
(0.540)  

WAM 0.00167 

(0.437) 

0.00162 

(0.450)  

Bank Affiliated 0.455*** 
(0.000) 

0.455*** 
(0.000)  

ABCP*2007  -0.00215 

(0.522)   

ABCP*2008  -0.00123 
(0.765)   

ABCP*2009  -0.00461 

(0.412)   

Expense 0.335** 
(0.031) 

0.335** 
(0.032)  

Fund Age 0.00953** 

(0.031) 

0.00953** 

(0.031)  

Managers -0.00629 
(0.949) 

-0.00528 
(0.958)  

Annual Yield 0.00699 

(0.682) 

0.00627 

(0.714)  

Busy -0.194** 
(0.037) 

-0.194** 
(0.037)  

Constant 8.975*** 

(0.000) 

8.964*** 

(0.000)  

   
Observations 916 916 

R-squared 0.335 0.335 

Fund Type PRIME PRIME 

Auditor FE YES YES 
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Table 6:  This table represents the funds matched with the propensity score method where Prime MMFs are 

required to survive across the entire sample period. The data go from 2004 through 2013. Regressions use the 

natural log of audit fees as the dependent variable.  The variables 2004, 2005, 2006, 2007, 2008, and 2009 are 

dummy variables that take the value of 1 if the audit year falls within that year, and zero otherwise. All control 

variables are defined in the appendix.  We cluster standard errors by fund.  P-values are shown in parentheses. *** 

p<0.01, ** p<0.05, * p<0.1. 

 

VARIABLES 

(1) 

Audit Fees 

(2) 

Audit Fees 

(3) 

Audit Fees 

    

Prime 0.160 

(0.283) 

0.149 

(0.309) 

0.175 

(0.233)  

2004 -0.224*** 

(0.003) 

-0.224*** 

(0.003) 

-0.211** 

(0.020)  

2005 -0.137** 

(0.036) 

-0.137** 

(0.037) 

-0.124 

(0.123)  

2006 -0.0793** 

(0.024) 

-0.0793** 

(0.024) 

-0.0655 

(0.122)  

2007 -0.0289 
(0.340) 

-0.0401 
(0.207) 

-0.0295 
(0.443)  

2008 0.00918 

(0.720) 

-0.0102 

(0.690) 

0.000396 

(0.991)  

2009 0.0907*** 

(0.001) 

0.0550** 

(0.041) 

0.0656** 

(0.044)  

Prime*2007  0.0193 

(0.606) 

0.0248 

(0.519)   

Prime*2008  0.0332 

(0.287) 

0.0387 

(0.231)   

Prime*2009  0.0611 

(0.248) 

0.0704 

(0.191)   

Constant 10.08*** 

(0.000) 

10.09*** 

(0.000) 

9.009*** 

(0.000)  

    

Observations 650 650 650 

R-squared 0.031 0.031 0.216 

Fund Type ALL ALL ALL 
Auditor FE NO NO YES 
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Table 7:  This table represents the funds matched with the propensity score method where Prime MMFs are required 

to survive only across the pre-crisis sample period and may close or merge therefore while remaining in the sample. 

The data go from 2004 through 2013. Regressions use the natural log of audit fees as the dependent variable.  The 

variables 2004, 2005, 2006, 2007, 2008, and 2009 are dummy variables that take the value of 1 if the audit year falls 

within that year, and zero otherwise. All control variables are defined in the appendix.  We cluster standard errors by 

fund.  P-values are shown in parentheses. *** p<0.01, ** p<0.05, * p<0.1. 

 

VARIABLES 

(1) 

Audit Fees 

(2) 

Audit Fees 

(3) 

Audit Fees 

(4) 

Audit Fees 

(5) 

Audit Fees 

      

Prime 0.259*** 

(0.002) 

0.229*** 

(0.007) 

0.186** 

(0.020) 

0.139** 

(0.045) 

0.206 

(0.116)  

2004 -0.181*** 

(0.001) 

-0.180*** 

(0.001) 

-0.177*** 

(0.002) 

-0.249*** 

(0.000) 

-0.240*** 

(0.001)  

2005 -0.188*** 

(0.000) 

-0.187*** 

(0.000) 

-0.162*** 

(0.002) 

-0.242*** 

(0.002) 

-0.232*** 

(0.002)  

2006 -0.126*** 

(0.001) 

-0.124*** 

(0.002) 

-0.107*** 

(0.007) 

-0.162 

(0.186) 

-0.154 

(0.153)  

2007 -0.0286 

(0.435) 

-0.0792** 

(0.026) 

-0.0658* 

(0.063) 

-0.119 

(0.368) 

-0.124 

(0.310)  

2008 0.0416 

(0.182) 

-0.0185 

(0.554) 

0.00513 

(0.869) 

-0.0731 

(0.333) 

-0.0669 

(0.342)  

2009 0.116*** 

(0.001) 

0.0540 

(0.191) 

0.0885** 

(0.026) 

0.0187 

(0.655) 

0.0278 

(0.525)  

Prime*2007  0.0812* 
(0.090) 

0.0961** 
(0.038) 

0.0606 
(0.182) 

0.0809 
(0.130)   

Prime*2008  0.0975** 

(0.033) 

0.0832* 

(0.072) 

0.102** 

(0.034) 

0.114** 

(0.034)   

Prime*2009  0.102* 

(0.091) 

0.0826 

(0.158) 

0.101* 

(0.088) 

0.0929 

(0.109)   

Treasuries     -0.00174 

(0.289)      

Repos     -0.000540 

(0.715)      

CDs     -0.00728 

(0.246)      

Commercial Paper     -0.00147 

(0.513)      

Asset Backed     -0.00309 

(0.340)      

Floating Rate Note     -0.00140 

(0.512)      
DBOs     -0.00351 

(0.375)      

FBOs     -0.000483 

(0.884)      

Bank Affiliated    0.489*** 

(0.000) 

0.500*** 

(0.000)     

Expense    0.228* 

(0.083) 

0.196 

(0.131)     

Managers    -0.0622 

(0.456) 

-0.0508 

(0.544)     

Annual Yield    0.0110 

(0.708) 

0.0123 

(0.652)     

Busy    -0.289*** 

(0.000) 

-0.292*** 

(0.000)     
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Constant 10.02*** 

(0.000) 

10.04*** 

(0.000) 

9.460*** 

(0.000) 

9.571*** 

(0.000) 

9.611*** 

(0.000)  

      

Observations 1,341 1,341 1,341 1,341 1,341 

R-squared 0.064 0.065 0.171 0.352 0.359 

Fund Type ALL ALL ALL ALL ALL 

Auditor FE NO NO YES YES YES 

Appendix 1: 

Variable                                                        Definition 

Ln(Assets) The natural logarithm of total fund assets. 

2004, 2005, etc. Dummy variables with a value of 1 during the audit year. 

Treasuries Percentage of portfolio held in US treasuries. 

Repos Percentage of portfolio held in repurchase agreements. 

CP Percentage of portfolio held in commercial paper. 

FR Note Percentage of portfolio held in floating rate notes. 

FBO Percentage of portfolio held in foreign bank obligations. 

T-bills Percentage of portfolio held in U.S. T-bills. 

CDs Percentage of portfolio held in bank certificates of deposit. 

ABCP Percentage of portfolio held in asset backed commercial paper. 

DBO Percentage of portfolio held in domestic bank obligations. 

WAM Weighted average maturity of the fund assets by days. 

Bank Affiliated Dummy variable with value of 1 if the fund is affiliated with a bank. 

Expense Annual expense ratio. 

Fund Age Age of the fund. 

Managers Number of fund managers. 

Yield Annual yield of the fund. 

Busy Dummy variable if the fiscal year ended in December – March. 
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