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Cross Trading in the Corporate Bond Market

June 17, 2026

Abstract

We examine cross trading by mutual funds in corporate bonds. We find that cross

trading is relatively common in the 2009 to 2022 period, with substantial variation

across fund families and greater activity for illiquid and hard-to-obtain bonds. Cross

trading is particularly elevated around maturity cutoffs, credit rating changes, and

periods of extreme fund flows, suggesting that it can be beneficial in times of pressure.

High-fee funds tend to cross with lower-fee funds, but we find no evidence that crossing

transfers performance from low- to high-value funds. We document large transaction

cost savings, although these savings have diminished following a regulatory change that

significantly limits cross trading.
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1 Introduction

Consider Fund A, which owns a bond that has just been upgraded to investment grade.

Although Fund A still likes the bond, it no longer fits its high-yield mandate. Rather than sell

in the secondary market, Fund A could transfer the bond to Fund B—an investment-grade

fund within the same family—saving transaction costs and benefiting both portfolios. Of

course, the same mechanism can be abused. A high-fee fund might unload bonds to a lower-fee

affiliate at an inflated price, shifting value within the fund family. These scenarios illustrate

the potential benefits and costs of cross trading, whereby a client of an investment advisor

directly transacts with other clients of the same advisor.

In this paper, we provide the first systematic study of cross trading of corporate bonds by

U.S. mutual funds. In contrast, the majority of the cross-trading literature focuses on equity

crosses within fund families, and almost exclusively on the potential conflicts of interest

associated with these transactions. The corporate bond market is a fundamentally different

setting—and one in which both the benefits and the risks of cross trading are larger. It is

also a market of considerable scale: recent corporate bond issuance has outstripped equity

issuance roughly tenfold, and U.S. bond mutual funds held more than $5 trillion in net assets

in 2025.1

Three features distinguish this market from the liquid, transparent equity market. It is

illiquid: about 70% of the bonds in our sample do not trade on a given day. While smaller

trades are increasingly executed electronically through request-for-quotation (RFQ) platforms,

large institutional trades are typically negotiated bilaterally within the fragmented, dealer-

intermediated over-the-counter (OTC) market. It is opaque: transactions are disclosed only

with a delay, and there is no centralized pre-trade quotation system. And it is fragmented:

1The market size statistic is based on average issuance size over the 2020 to 2024 period. See
https://www.sifma.org/research/statistics/fact-book. For data on total net assets of mutual funds in recent
periods, see https://www.ici.org/research/stats/trends 01 26.
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ownership of a large number of distinct issues is concentrated among a few large investors who

often hold to maturity. Together, these frictions generate substantial search and intermediation

costs in the secondary market. The same frictions make cross trading more valuable to bond

funds. An internal cross sidesteps search costs, explicit spreads, and market impact, and can

secure scarce, hard-to-source bonds.

Cross trading is, moreover, structurally embedded in bond-fund management. Unlike

equity funds, bond funds track benchmarks whose composition turns over mechanically

as bonds age toward maturity or migrate across rating boundaries. These benchmark

reconstitutions create predictable trading needs that pair funds as natural counterparties,

such as long- with intermediate-term funds, or investment-grade with high-yield funds. But

because cross trades occur off market and are not reported to any regulator, they also raise

concerns about opportunistic pricing and potential conflicts of interest. Regulators have long

restricted cross trading while granting exemptions under Rule 17a-7. As discussed below, the

SEC’s recent Rule 2a-5 has made those exemptions considerably more restrictive.

To assess the prevalence and determinants of cross trading in the corporate bond market,

we merge mutual fund holdings from the CRSP Survivorship-Bias-Free Mutual Fund Database

with transaction data from FINRA’s enhanced TRACE. Our combined sample yields more

than 29,000 bonds traded by 4,379 funds in 622 families over the January 2009 to September

2022 period used in our baseline analyses.2

Cross trades are not observable. However, the bond market frictions mentioned above

also, conveniently, make these trades more detectable for bonds compared to equities. We

develop two complementary cross-trade measures. Off-Tape Cross flags cases in which the

position change implied by a fund’s holdings disclosures exceeds the bond’s total TRACE

volume over the same period. These are mutual fund trades that are not in TRACE (i.e., not

2Our extended sample period, which runs from January 2009 to December 2023, includes over 30,000
bonds traded by 4,442 funds from 634 families.
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on the ‘tape’) and were not executed in the secondary market. As an example, suppose that

from the January 31st, 2020 and February 29th, 2020 holdings disclosures of fund X we infer

that the fund sold 1000 units of bond A in February 2020. If the total TRACE-recorded

February sell volume in bond A is smaller than 1000, our Off-Tape Cross indicator for fund

X’s February trade in bond A takes the value of one, and zero otherwise.3

Our second measure, Fund Offset Cross, flags exact or near-exact offsetting trades by two

or more funds in the same family during the same holdings period. To illustrate, suppose

that in February 2020, fund Y sold 1500 units of bond B. If another fund in the family

(e.g., fund Z), bought 1500 units of bond B during the same period, our Fund Offset Cross

indicator takes the value of one, and zero otherwise. It is important to note that, despite

the methodological improvements, our measures also have some weaknesses, though the two

measures are complementary and help mitigate these limitations. Off-Tape Cross can capture

crosses with non-mutual fund affiliates but may miss small trades or trades in liquid bonds,

while Fund Offset Cross is insensitive to size and liquidity but can only capture cross trades

between two mutual funds.

Our findings are as follows. Mutual fund trading activity in corporate bonds is economically

large. The total trading volume inferred from the holdings data represents almost 20% of the

customer volume reported in TRACE, on average. Cross trading is common in our sample

period. The Off-Tape Cross indicator is positive for 14.2% of bond-quarters. This industry

statistic also points to significant additional liquidity in the bond market that is not captured

by TRACE.

Our measures also identify an economically significant number of cross trades at more

granular levels: at the bond-fund-quarter level, for approximately 3.50% of observations,

3Of course, some holdings changes may not be true trades. We carefully detail our approach to address
this in Section 3, including the concern that ETF creation and redemption ‘trades’ are not reported to
TRACE. Additionally, even non-ETF mutual funds can, in some circumstances, exchange a basket of bonds
for ETF shares. We also show that this explanation is unlikely to affect our cross trading measures.
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a fund’s trade exceeds the total TRACE-reported volume for the bond in the quarter. At

the bond-family-quarter level, the average proportion of Off-Tape Cross trades is 3.50%,

while the corresponding figure for Fund Offset Cross is 5.50%. Activity concentrates in

illiquid bonds and large families, the latter presumably because they have more potential

counterparties and better compliance systems to facilitate internal matches.

Cross trades spikes precisely when mandates and flows force trades. We examine three such

shocks – bonds crossing maturity thresholds, credit rating changes, and extreme family flows

– and find that our measures increase around these events. For example, the industry-level

Off-Tape Cross estimate is approximately 4.3 percentage points higher in the quarter a bond

crosses the three-year maturity threshold, which, in terms of economic magnitude, represents

a 35% increase compared to the pre-event level mean. Similarly, it increases by approximately

6.2 percentage points in quarters when a bond is upgraded from high yield to investment

grade, corresponding to a 63% increase relative to the corresponding average in the previous

four quarters. We see similar increases in terms of economic magnitude at the family level.

Cross trading thus appears to help families absorb trading needs that arise around these

bond events.

The evidence on conflicts of interest is mixed. Triggering funds (those initiating the cross)

carry higher fees than their within-family counterparties (those taking the opposite side),

but we find no differences in past performance, age, or size, and no transfer of returns from

counterparty to triggering funds either in the quarter of the cross or afterward.

We assess the magnitude of transaction cost savings from cross trading. As a lower bound,

we estimate that the industry saves at least $15 million per quarter in bid-ask spreads by

crossing internally rather than trading in the open market. Those savings have since been

curtailed by regulation. Under Rule 17a-7, a bond must have “readily available market

quotations” to be eligible for cross-trading; however, the SEC more narrowly redefined this
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term in September 2022, which significantly limits a fund’s ability to cross trade corporate

bonds. Funds can no longer establish fair value using aggregated dealer run data, direct

quotations from dealers, or third-party evaluated pricing services that funds still use to

calculate daily net asset values (NAVs). Not surprisingly, we find large declines in cross

trading activity after the reform.

Our paper informs on discussions by regulators who have recently signaled an openness

to amending rule 17a-7 to expand the availability of the exemption of certain purchase or

sale transactions between an investment company and certain affiliated persons. Our results

show that cross trading can be beneficial to fund investors on both sides of the trade due to

transaction cost savings as long as the price is objectively determined. The quality of bond

pricing data has increased in recent years due to electronic trading platforms and electronic

data providers, more timely trade disclosure, and increased intraday pricing vendors.4

We contribute to several literatures. First, we contribute to the literature on cross

trading — to our knowledge, this is the first systematic study of the practice in the corporate

bond market. Prior work is almost entirely confined to equity funds (Gaspar et al. (2006a),

Chuprinin et al. (2015), Eisele et al. (2020), Chan et al. (2018), Casavecchia and Tiwari

(2016), and Del Guercio et al. (2018)), with Wang and Yang (2021) a notable exception

studying municipal bond funds, and it has emphasized the conflict-of-interest, or “dark,” side

of internal crosses. We instead weigh these conflicts against the benefits cross trading can

deliver in the corporate bond setting, exactly where rule 2a-5 is most restrictive.

Second, we contribute new tools for measuring cross trading. The most direct ap-

proach—used by Eisele et al. (2020) and Chan et al. (2018), who flag Ancerno trades that

match on security, time, quantity, and price and carry no commission—requires transaction-

level data available only for a subsample of equity funds. The workhorse measure for the

4Hendershott et al. (2025) and Harris (2021) show that dealer indicative quotes aggregated via BondCliQ
are informative. Jacobsen et al. (2026) show that AI-generated reference prices produced by MarketAxess
contribute significantly to intraday price discovery.
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broader literature is therefore the holdings-based metric of Gaspar et al. (2006a), which infers

crosses as the minimum of family-level buys and sells in a security, while a coarser annual

Form ADV indicator is used by Casavecchia and Tiwari (2016) and Del Guercio et al. (2018).

Our Off-Tape Cross and Fund Offset Cross measures refine this holdings-based approach

using institutional features specific to the bond market.

Finally, we also contribute to several other strands of research. Our paper relates to

studies on bond fund trading. Papers in this literature examine the implications of fund

trading on bond fragility.5 Our paper shows that cross trading pre-2022 is often used as a

tool by fund families around bond and family shocks, likely to minimize market impact. We

also contribute to the literature that documents large trading costs in the corporate bond

market.6 We show that fund families use cross trading as a means to reduce these costs.

Our paper is also related to the literature on corporate bond primary markets.7 Our paper

suggests that cross trading may be an effective tool to retain hard-to-obtain bonds in-house.

2 Institutional Background

Section 17(a) of the Investment Advisers Act of 1940 generally prohibits trades between

affiliated entities, including funds managed by the same investment adviser. Rule 17a-7,

adopted in 1966, offers an exemption however, which under certain strict conditions allows

the sale of a security held by one fund directly to another fund in the family. Such ‘cross

trading’ is permitted as long as these trades meet the fiduciary duty of the investment adviser

to provide best execution to both sides of the transaction. Additionally, the rule only permits

5See, for example, Manconi et al. (2012), Goldstein et al. (2017), Cai et al. (2019), Anand et al. (2021),
and Jiang et al. (2021)), reaching for yield (Choi and Kronlund (2018)), and trading around news (Huang
et al. (2025))

6See e.g., Schultz (2001), Bessembinder et al. (2006), Edwards and Piwowar (2007), Goldstein et al.
(2007), Harris (2016), Dick-Nielsen and Rossi (2019), Goldstein and Hotchkiss (2020), and Choi et al. (2024).

7See, for example, Flanagan et al. (2020), Nikolova et al. (2020), Goldstein et al. (2021), Nagler and
Ottonello (2022), and Bessembinder et al. (2022)
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cross trades in securities for which “market quotations are readily available” and prohibits

any brokerage commission or fee payments other than transfer fees.

While market quotations are generally not available for many fixed income securities, the

Securities and Exchange Commission (SEC) issued several no-action letters in the early 1990s

specifically to allow cross trades of municipal bonds. In the no-action relief, the SEC permits

cross trading at prices obtained from pricing vendors as long as they are objectively determined,

can be independently verified, and are fair to both funds involved in the transaction. While

the SEC never formally addressed cross trading in other fixed-income securities, both the

Commission and the industry applied the criteria described in the municipal bond relief for

the in-house purchase and sale of fixed-income assets in general, including corporate bonds.

Moreover, later SEC legislative releases continued to maintain flexibility and ambiguity in

whether evaluated prices can be used for these transactions (e.g., the pricing flexibility shows

up in the money market rules in 2014 or the 2016 liquidity management rule).

Despite the lack of a formal regulatory treatment, a member survey by the Investment

Company Institute (ICI) indicates that cross trades in fixed income securities were quite

common in 2020. Specifically, 43% of the 2,266 funds holding fixed-income securities in the

ICI’s survey report engaging in the practice.

The ICI conducted the member survey because in 2020, the SEC proposed new Rule 2a-5

(‘fair value rule’) which significantly tightens the interpretation of readily available market

quotations. The rule became effective in September 2022. In the final rule, the Commission

specifically states that “evaluated prices are not readily available market quotations.” It thus

removes previous flexibility in the legislative language, significantly limiting cross trading

in fixed income securities. Finally, though the Commission simultaneously began soliciting

comments for a potential reform of Rule 17a-7 itself, currently, there are no further updates

on this legislative agenda.
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3 Data and Measures

3.1 Data Sources

We use various data sources to construct our cross-trade measures. We merge the Mergent

Fixed Income Securities Database (FISD), which includes corporate bond-specific information,

with Trade Reporting and Compliance Engine (TRACE) data, which includes corporate bond

transactions, and with the CRSP Survivor-bias Free Mutual Fund Database, which includes

the mutual fund holdings data. Table A2 provides a summary of the data sources.

We first construct our initial sample of corporate bonds using FISD. We select non-puttable

or convertible U.S. issued Corporate Debentures and U.S. Corporate Bank Notes (identified

as bond type CDEB or USBN) that have complete issuance information, including offering

date, amount, and maturity.8 This selection results in an initial sample of 59,064 unique

bonds.

We merge this sample of bonds with TRACE to obtain corporate bond transaction data.

We link the FISD data to TRACE data using the CUSIP identifier, resulting in a sample of

42,942 bonds and 188 million trades. We apply additional filters to the transactions data.

We exclude bonds with fewer than five trades over the sample period. Trades are excluded if

they are flagged as primary market trades, if their reported size exceeds the bond’s offering

amount, or if they are reported after the bond’s outstanding amount falls to zero. We exclude

trades coded as affiliate trades (where a FINRA registered broker dealer transfers a bond

to their non-FINRA registered broker dealer affiliates) and trades by a specific dealer that

during 2014, reported an immediately offsetting transaction for most of its principal trades

8We exclude the following types of debt: retail notes, foreign government, agency, municipal, pass- through
trusts, pay in kind, strips, zeros, Eurobonds/Euronotes, asset and mortgage backed, insured, and guaranteed
by letters of credit, medium term notes/zeros, convertible, and foreign currency.
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with an affiliated offshore entity, both of which result in the double counting of trades.9 After

implementing these filters, the sample is reduced to 161 million secondary market transactions

in 34,371 distinct CUSIPs over the January 2002 to December 2023 period.

We infer mutual fund trades using the CRSP holdings data. Panel B of Table A2 shows

our steps in detail. We start by cleaning the CRSP holdings data at the most granular

level: we require that cusips (cusip) are available for the constituent securities. Report

dates (report dt) are pushed to the last calendar day of the month. Since funds may revise

their holdings disclosures over time by filing amendments, for each fund, security, and report

date, we take the fund’s position (nbr shares) on the most recent effective date (eff dt).

We infer mutual fund trades from changes in their holdings (i.e., changes in the nbr shares

variable). We calculate changes in holdings from consecutive holdings disclosures, that is,

from position changes between the previous report date and the report date corresponding to

each holdings report. To do so, we identify the complete list of fund and report date pairs

available in the CRSP fund holdings file. We find that about 70% of the CRSP holdings

are reported at the monthly frequency, but some funds only report bi-monthly or quarterly.

In a few cases, the gap between reporting dates is longer than a quarter. We exclude these

observations. Our final sample includes holdings disclosures that occur at the monthly,

bi-monthly, or quarterly frequencies.

We compare the number of shares in each security in each fund’s holdings on consecutive

report dates and compute changes in holdings, i.e., trades. We then restrict our sample to

reporting periods in which the fund holds or trades10 at least one corporate bond using our

initial 59,064 corporate bond cusips described above. This yields 56,238,384 observations in

units of fund × cusip × report date. We only keep observations corresponding to non-zero

9This filter is commonly used in the literature (see, e.g., Bessembinder et al. (2018)). In robustness tests,
we show our cross trading measure that relies on TRACE trading volume is robust to the inclusion of these
trades.

10The latter is needed for cases where the fund no longer holds the bond at the report date, but had a
non-zero position at the previous report date.
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holding changes (i.e., we only retain trades) and merge the resulting sample by bond and

holding period with our TRACE data aggregated to the same frequency. If a bond does not

appear in TRACE any time during our sample period (either because it never traded or does

not meet the TRACE filters described above), we exclude the corresponding mutual fund

trade from our sample. This step leads to 17,950,545 observations in units of fund × cusip ×

report date.

We apply several filters to eliminate observations that may imply spurious fund trades.

We exclude observations for which a fund’s report date is either prior to the bond’s offering

date or after the bond’s maturity date. We delete observations if the gap between the fund’s

current and previous holdings disclosure is longer than three months, as mentioned above.

Because the CRSP holdings data are known to become reliable beginning in 2008 (Schwarz

and Potter (2016)), we restrict the sample to start from January 2009. We also identify

instances when two CRSP portfolio numbers (‘crsp portno’) report identical or near identical

holdings and trades, indicating duplicate observations. Most of the duplicate observations

are from 2009. In these instances, we only retain the holdings report of the larger fund.

We delete bond holdings if they are issued in the current quarter, mature within a year,

or if a fund’s trade is larger than the bond’s offering amount. Bonds may also be called,

exchanged, or otherwise extinguished before maturity. Using FISD data, we exclude quarters

on or after any date on which the amount outstanding declines prior to maturity.

In addition, we exclude funds with ETF share classes that are larger than 10% of the

fund’s total assets. This step ensures that all ETFs are also dropped. Additionally, Vanguard

funds with significant ETF share classes are also dropped from our sample. This avoids

mistakenly identifying in-kind primary market trades, that are not reported to TRACE,

as cross-trades.11 Furthermore, we delete observations that correspond to potential fund

11However, Huang, O’Hara, Xue, and Zhou (2025) show that bond ETFs frequently engage in principal
trades due to the same institutional features we describe in the Introduction. Therefore, our analysis misses
potential cross trades by ETFs.
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reclassification events.12 To identify fund reclassification events, we use two criteria: 1) a

fund experiences greater than 90% of inflows or outflows, and 2) a fund holds more than 5

bonds and trades more than 95% of its bonds. That is, the fund has a large inflow and more

than 95% of its bond positions increase during the holding period, or has a large outflow and

more than 95% of the bonds are sold.

Finally, for our baseline analyses, we aggregate the data to the quarterly level to accom-

modate the heterogeneity in reporting frequencies in our sample. At the fund-level, this

step leads to 6,230,896 observations in units of fund × cusip × quarter, which will be the

basis of our fund-level tests. Similarly, our other baseline aggregation level is at the unit of

the family. For the family-level analyses, we identify fund families using the management

name (mgmt name) variable from the CRSP Mutual Fund Database and the methodology

proposed in Dannhauser and Spiker III (2023). Unfortunately, some funds in the CRSP

holdings database do not have matching family information. The family-level aggregation

results in 2,852,748 observations in units of family × cusip × quarter. Finally, in some

analyses, we also aggregate our data to the ‘industry’ (i.e., bond) level by summing across

trades in each bond by all mutual funds. Our industry-level analysis is based on 414,361

observations in units of cusip × quarter.

In Section 5.2, we estimate transaction cost saving from cross-trading. To do so, we obtain

monthly bid-ask spread estimates for bonds from the WRDS Bond Returns database.

3.2 Summary Statistics

Tables 1 and 2 report summary statistics by year for the period January 2009 to December

2023. Because funds’ ability to cross trade was severely constrained by a 2022 rule change,

we end the sample period in our main analyses in September 2022. We then examine the

impact of the regulatory change in Section 5.3.

12We thank the economists at the Investment Company Institute for suggesting this.
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Panel A of Table 1 shows that our final merged sample contains 30,794 of the 34,371

unique corporate bonds we identify from FISD and TRACE, indicating that mutual funds

trade the large majority of these bonds. Consistent with prior literature (e.g., Choi and

Kronlund (2018)), the number of bonds held by funds has increased steadily in recent years.

In total, the full sample comprises 634 unique fund families and 4,442 unique funds, though

in any given year it includes at most 341 families and 2,067 funds.

Panel B displays summary statistics at the fund family level by year. Columns (3)-(4)

show the size of bond holdings by fund and by family, respectively. Column (3) shows that a

family holds an average of 5.80 million shares in a bond during the average quarter. Column

(4) reports that when more than two funds within a family hold a bond simultaneously, their

aggregate position is significantly larger, 11.16 million shares on average. Columns (5)-(8) are

based on mutual funds with non-zero changes in their holdings. Columns (5) and (6) show

that on average 2.23 funds within a family change their positions, with an average change of

about 2.87 million shares each quarter.

Table 2 compares funds’ total changes in holdings to the reported trading volume in

TRACE. Both the holdings changes and the corresponding TRACE volumes are reported

for positive (buys) and negative (sell) values separately in columns (1)-(2) and (5)-(6),

respectively, and in aggregate in columns (3) and (7), respectively. We also report average

position changes. Combining information from columns (3) and (7) indicates that the

aggregate position changes of mutual funds are about 18% (=59.91/339.74) of the total

reported trading volume reported in TRACE.

12



3.3 Cross Trading Measures

3.3.1 Measure One: Off-Tape Cross Trading

Our first measure, Off-Tape Cross, compares mutual fund trades with the trading volume

reported on TRACE. As described above, we measure fund f ’s trade in bond i in quarter q by

the corresponding holdings change, ∆Holdingsi,f,q identified from CRSP. We also aggregate

these trades—separately for buys (positive changes) and sells (negative changes)—to the

family and industry levels. Fund-level and, similarly, aggregate positive (or negative) changes

in the holdings are then compared with customer buy (or sell) volume reported on TRACE.

For example, the Off-Tape Cross Indicator at the fund level is defined for each bond i, fund

f , and quarter q as

Off -tape Cross Indicator i,f,q =

{
1 if (∆Hi,f,q)

+ > V B
i,q or (∆Hi,f,q)

− > V S
i,q,

0 otherwise,
(1)

where ∆Hi,f,q is the change in fund f ’s holdings of bond i during quarter q, with

(∆Hi,f,q)
+ = max{∆Hi,f,q, 0} and (∆Hi,f,q)

− = max{−∆Hi,f,q, 0},

representing fund purchases and sales, respectively, and V B
i,q and V S

i,q denote the total customer-

initiated buy and sell volumes, respectively, in bond i during quarter q reported in TRACE. We

further exploit holdings disclosures available at higher than quarterly frequency: for funds that

disclose monthly or bi-monthly, we compare each disclosed trade to the same-side customer

volume in TRACE over the matching sub-period, and set Off -tape Cross Indicator i,f,q = 1

whenever a trade exceeds that volume in any of the sub-periods.

To gauge the magnitude of off-tape crossing at the fund level, we define a companion

continuous variable from the volume quantities, for each bond i, fund f , and quarter q:

Off -tape Cross i,f,q =
max

{
0, (∆Hi,f,q)

+ − V B
i,q

}
+max

{
0, (∆Hi,f,q)

− − V S
i,q

}
|∆Hi,f,q|

. (2)
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Following our approach for the indicator variable above, for funds that disclose holdings more

frequently (i.e., monthly or bi-montly), we compute Off -tape Cross i,f,t for each time interval

t in quarter q. We aggregate these values to the quarter and use these aggregates as our

quarterly off-tape crossing measure, Off -tape Cross i,f,q.

We define corresponding Off-tape Cross Indicator and continuous Off-tape Cross measures

at the family and industry (i.e., bond) levels. For example, the indicator variable at the

family level is denoted by Off -tape Cross Indicatori ,F ,q for each bond i, family F , and quarter

q. Its counterpart continuous measure, Off -tape Crossi ,F ,q , is defined as

Off -tape Cross i,F,q =
max

{
0, (∆Hi,F,q)

+ − V B
i,q

}
+max

{
0, (∆Hi,F,q)

− − V S
i,q

}
|∆Hi,F,q|

, (3)

where (∆Hi,F,q)
+ ≡

∑
f∈F (∆Hi,f,q)

+ and (∆Hi,F,q)
− ≡

∑
f∈F (∆Hi,f,q)

− are the total positive

and negative changes in the holdings (i.e., buy and sell trades) of bond i by family F funds

during quarter q, respectively. Compared with the fund-level measure in Eq. (2), both the

holdings change in the numerator and the normalizing total in the denominator are aggregated

at the family level. As before, when more frequent information is available, the measure is

updated using any nonzero monthly (or bi-monthly) refinement within the quarter. Finally,

the most aggregated, industry-level measures are denoted Off -tape Cross Indicator i,q and

Off -tape Cross i,q.

3.3.2 Measure Two: Offset Cross Trading between Mutual Funds

Our second measure, Offset Cross, flags exact or near-exact offsetting trades by funds in

the same family during the same holdings period. Therefore, we calculate this measure only

at the family level. As above, we define both an indicator and a continuous version of the
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measure. Specifically, Offset Cross Indicatori ,F ,q is an indicator variable that takes the value

of 1 if a buy (sell) trade in bond i, family F , and quarter q is within 2% of the sum of a set

of sell trades (set of buy trades) in the same bond, and zero otherwise. Of course, the ‘set’

may be a single trade, in which case two funds are trading the same or near same quantity in

the opposite direction. But we also allow a given trade to be soaked up by up to 5 other

funds (i.e., for each trade, we only allow sets of up to five on the other side, that is, we only

consider 1 to n matches with n ∈ {1, ..., 5}).

Specifically,

Offset Cross Indicatori,F,q =


1 if ∀fj ∈ F : (∆Hi,fj ,q)

+ ≈
∑

fk ̸=j∈S(∆Hi,fk,q)
−

or (∆Hi,fj ,q)
− ≈

∑
fk ̸=j∈S′(∆Hi,fk,q)

+,

0 otherwise.

(4)

where S and S ′ indicate subsets of up to 5 funds in family F . The detailed algorithm we use

to match trades together is described in the Appendix.

The corresponding continuous variable, Offset Crossi ,F ,q , is defined as the ratio of the

volume corresponding to the matched (offset) cross trades to the total volume of the bond

traded within the family during the quarter. Note that unlike the Off-tape Cross measures in

section 3.3.1 above, these cross measures do not reference the reported trading volume in

TRACE.

4 Cross Trading Patterns

In this section, we examine cross trading patterns in the pre-regulation period. We first assess

the prevalence of cross trading. We then consider whether cross trading frequencies vary

across bond characteristics, families, and over time, and formally examine the determinants of

cross trading. In the third set of tests, we examine cross trading behavior around fund-level

and bond-specific shocks. Finally, we conduct robustness tests to ensure the Off-Tape Cross
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measure is not driven by ETF creation and redemption activity or how TRACE volume is

defined.

4.1 Prevalence of Cross Trading

To examine the prevalence of cross trading in the corporate bond market, in Table 3, we report

univariate statistics for our two measures as indicators,13 aggregated to the bond-quarter,

the bond-family-quarter, and the bond-fund-quarter levels.

Table 3 shows that cross trading in corporate bonds is common. Panel A provides summary

statistics using the full sample of the January 2009 to September 2022 period. Columns

(1)-(3) report the percentage of cross trades based on our first measure, Off-tape Cross,

discussed in subsection 3.3.1 . The corresponding statistics using our second measure, Fund

Offset Cross, discussed in subsection 3.3.2, are tabulated in column (4). Finally, to compare

our cross trading measures to the traditional holdings-inferred metric used in previous studies

(see, e.g., Gaspar et al. (2006a) or Chuprinin et al. (2015)), we also report statistics for the

‘maximum available to cross’ in column (5). The union of our two measures is presented in

column (6).

Column (1) shows that at the bond-industry level, Off-tape cross trades account for 14.2%

of trades in the total sample, while column (2) reports that they represent around 3.5% of

the observations at the bond, fund family, and quarterly level. The bond, fund, and quarter

level estimates in column (3) indicate that cross trades account for around 3.5% of all trades.

The corresponding result for Fund Offset Cross in columns (4) shows that 5.5% of trades are

cross trades between mutual funds. The union of our two measures (column (6)) indicates

that 8.2% of bond-family-quarters involve cross trades. Finally, the results based on the

traditional cross trade measure, Max Avail to Cross, point to a higher prevalence of cross

trades. Column (5) shows that 16.1% of trades are crossed based on the maximum available

13We report univariate statistics for our measures as dollar par values in the Appendix in Table A3.
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trade measure. As a reminder, this measure simply sums all buy and sell trades in a given

bond by all funds in a family separately. At the indicator level, it takes the value of one if

there are non-zero transactions on both sides of the trade in the family. At the continuous

level, it takes the minimum between the total buy and sell volumes.

For robustness, we also re-examine the frequency of cross trades using additional ap-

proaches and report the results in Table A3 in the Appendix. First, some families concentrate

their fund lineup in certain investment styles, while others offer a diverse set of options to

their clients. This implies that the availability of potential counterparties and, therefore, the

feasibility of internal trades may vary substantially across funds. We therefore also devise

conditional measures to take this into account. If a larger number of funds hold similar bonds

within the family, they are potentially more likely to cross trade with each other. Accordingly,

we sort bonds into 18 categories based on credit ratings (investment grade (‘IG’) or not), size

of issuance (small, medium, or large), and time to maturity (short, intermediate, or long).

We obtain bond credit rating information from the Mergent Fixed Income Securities

Database (FISD), and identify rating changes based on agency classifications. Following

convention, a bond is classified as high yield if its rating is below BBB– from Standard &

Poor’s or Fitch’s, or below Baa3 from Moody’s. Since ratings across the three rating agencies

do not always agree, we assign ratings to bonds for each month using a ‘pecking order’ rule.

Specifically, if the rating from Standard & Poor’s is below BBB-, we classify the bond as

high-yield, and investment grade otherwise. If no rating is available from Standard & Poor’s,

we designate bonds as investment grade or high yield based on Moody’s ratings. Finally, if

no ratings are available from these two agencies, we use Fitch’s rating to evaluate the bond.

Bonds are categorized as small, medium, or large issue sizes using $500 million and $1

billion cutoffs, while maturity cutoffs are based on the 10-year and 5-year thresholds. For

each category, we count the number of funds that held bonds in that category in any of the
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prior four quarters. In our conditional analyses, we re-estimate our cross-trading measures

by requiring at least 2 funds in each category. We also repeat this analysis by requiring

5 funds in each category. The results in Table A3 indicate that the conditional measures

yield elevated cross trading estimates, not surprisingly, particularly for the Fund Offset Cross

measure.

Second, our Off-tape cross measure relies on comprehensive reporting of customer trading

volume to FINRA’s TRACE system.14 Our baseline measure is constructed using customer

and non-affiliate volume only. To assess the sensitivity of the measure to the definition of

trading volume, we broaden the denominator to include affiliate trades, trades by a specific

dealer associated with affiliated offshore transactions, and interdealer trades. We also re-

estimate the measure after excluding Yankee bonds (TRACE-eligible U.S. dollar-denominated

bonds issued in the United States by foreign issuers). Table A3 shows that the Off-tape Cross

measure declines when affiliate and interdealer volume are included, reflecting the larger

volume base, and also declines with the exclusion of Yankee bonds. Nevertheless, the measure

remains economically significant, and our qualitative conclusions are unchanged.

In Figure 1, we examine our three indicator measures over the 2009 to September 2022

period. In Panel A of Figure 1, we examine the three indicator measures over time; averages

are taken first across bonds per family and then across families. Panel B shows the time series

of the averages of their corresponding continuous measures. Panel C shows the temporal

series of the averages of the Off-Tape Cross indicator and the continuous Off-Tape Cross

measure at the industry level.

Figure A1 reports the share of Fund Offset Cross trades among family-cusip-quarter

observations classified as Off-Tape Cross. The incidence of Fund Offset Cross trades is

approximately 4% when the Off-Tape Cross indicator equals zero, compared with 20% when

14TRACE reporting obligations apply to FINRA member firms. Even if a domestic FINRA member trades
with a foreign affiliate, the FINRA member must report the transaction.
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the indicator equals one, indicating the two measures, although constructed from different

data sources, are positively related.

There is large dispersion in the prevalence of cross trading across bonds and fund families.

Appendix Figure A2, Panels B and D, show that approximately half of bonds are rarely

cross traded, whereas nearly one-third are cross traded in more than 10% of bond-quarters.

Panel A and C show that the Off-Tape Cross and Fund Offset Cross indicators are widely

dispersed across families. In Panel A, 30% of families avoid cross trading entirely in a given

bond-quarter, while around 15% of families cross more than 10% of bond-quarters.

4.2 Determinants of Cross Trading

Given the large dispersion in the extent of cross trading across bonds and families documented

in Figure A2, we next examine the specific characteristics of bonds and families associated

with cross trading.

In Table 3, we conduct cross-sectional analyses and report the prevalence of cross trading

across various bond characteristics. The results in columns (1)-(4) indicate that Off-Tape

Cross and Fund Offset Cross are more common for less actively traded and smaller issue

bonds. For example, for bonds that trade infrequently, 10.4% of bond-family-quarters have a

positive Off-Tape Cross indicator (column (2)) and 8.1% have a positive Fund Offset Cross

indicator (column (4)), whereas for the most liquid bonds, less than 1.0% of bond-family-

quarters have a positive Off-Tape Cross indicator and 4.5% have a positive Fund Offset Cross

indicator. Overall, the results in Table 3 display a clear relation between bond characteristics

associated with illiquidity and the propensity to cross trade. Of course, as we mention in the

Introduction, our Off-tape measures are affected by liquidity somewhat mechanically as it is

harder to detect cross-trading in bonds that have high TRACE volumes. However, the Offset

measure does not suffer from this shortcoming.
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The results in Table 3 indicate no clear patterns in the relation between cross trading and

public versus private status and bond age. While 144A bonds have higher levels of Off-Tape

Cross, no such patterns exist for Fund Offset Cross, likely because it is more difficult to locate

a mutual fund counterparty for private bonds which are less likely to be held in many mutual

fund portfolios within a family.

We next examine whether some families are more likely to cross trade than others.

Intuitively, the extent of cross trading should vary with family size and the presence of

multiple funds with overlapping investment styles: in both cases a fund desiring to cross

trade can more easily locate a potential counterparty.

Figure 2 verifies this intuition. In each quarter, we consider a family as large (or small) if

their total net assets are in the top (or bottom) quartile. We then report the percentage of

family-quarters with an average cross trade indicator in the top 25% of the distribution for

small, medium, and large families. Panel A shows that for large families, the percentage of

family-quarters with an average Off-Tape Cross indicator in the top 25% is 50% and panel B

shows the same percentage for the Fund Offset Cross indicator is more than 80%.

Table 4 shows the determinants of cross trading in a multivariate framework and reports

regressions of cross trade measures on bond and family characteristics. The dependent

variables are the Off-Tape Cross and Fund Offset Cross indicators, measured at the bond-

family-quarter level.

Columns (1)-(2) of Table 4 examine the impact of bond characteristics on the propensity

to cross trade. These regressions include family x quarter fixed effects to control for time-

varying family characteristics that might affect the likelihood of crossing. Standard errors are

clustered at the bond level. Consistent with Table 3, Table 4 shows that lack of liquidity is a

significant determinant of cross trading by mutual funds—the coefficient on the natural log

of the number of trades in the bond in the previous quarter is statistically significant at the

20



1% level in columns (1) and (2). The table also shows that cross trading is more common for

investment grade bonds. This result is consistent with the ICI’s 2020 member survey that

reports the same finding.

Columns (3)-(4) of Table 4 examine the relation between family characteristics and the

propensity to cross trade. To control for time-varying bond characteristics that affect cross

trading, these regressions include bond x quarter fixed effects. Standard errors are clustered

at the family level. Column (3) shows that larger families are more likely to cross trade based

on the Off-tape measure and column (4) shows that families with more funds holding similar

bonds are more likely to cross trade with other mutual funds in the family.15 Not surprisingly,

the ability to locate a counterparty (gauged by family size or the incidence of funds with

overlapping holdings) is a key determinant of the ability to cross trade.

Comparing the higher adjusted R2 in column (3) versus column (1) indicates that Off-

tape cross trading is largely driven by bond-specific factors (such as illiquidity) rather than

family-specific factors. Alternatively, the the higher adjusted R2 in column (2) versus column

(4) indicates that Fund Offset cross trading is largely driven by family-specific factors (such

as the ability to locate a mutual fund counterparty) rather than bond-specific factors.

4.3 Cross Trading Around Shocks

We next examine cross trading around three bond- and fund-specific events: (1) maturity-

threshold crossings, (2) credit-rating changes, and (3) extreme fund inflows or outflows.

4.3.1 Cross Trading Around Maturity and Credit Rating Events

Most mutual funds are benchmarked against passive indices. Corporate bond benchmark

indices are typically defined by maturity categories, credit-rating categories, or both, so

15The variable ‘# Funds with Similar Bonds’ is the number of funds in the family holding similar bonds
in the previous four quarters. Similar bonds are defined using 18 categories based on credit ratings, size of
issuance, and time to maturity, as described above.
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tracking funds operate under these mandates. As bonds age toward maturity or migrate across

credit rating categories, benchmark composition turns over mechanically. For example, a

bond that loses its investment-grade status rolls out of the investment-grade indices and enters

the high-yield baskets. Due to funds’ mandate constraints, this benchmark reconstitution

creates simultaneous and offsetting trading needs that pair investment-grade and high-yield

funds in a family as natural counterparties. Similarly, as bonds age, the passage of time often

creates offseting trading needs for long-term and intermediate-term (or intermediate-term

and short-term) bond funds.

In terms of maturity, there are three primary thresholds. Long-term indices typically

include bonds with maturities exceeding 10 years; intermediate-term indices cover bonds with

maturities between 5 and 10 years; and short-term indices include bonds with maturities

between 1 and 5 years or 1 and 3 years. Using these cutoffs, Bretscher et al. (2025) show that

passive maturity mandates present non-fundamental demand shocks in the bond market. Li,

Pavlova, and Sikorskaya (2026) find that even active funds, which often have more flexible

mandates, rebalance around these maturity thresholds.

We therefore examine three maturity events defined by a bond crossing the 10-year, 5-year,

and 3-year thresholds, respectively. Over our baseline sample period from 2009 to September

2022, 10,567 bonds cross the 3-year threshold to maturity, while 9,495 cross the 5-year and

1,120 the 10-year thresholds, respectively.

For ratings, we define a downgrade event as a transition from investment grade to high

yield, and an upgrade as the reverse. Between January 1, 2009 and September 30, 2022, 945

bonds experience upgrades from high yield to investment grade and 1,013 bonds experience

downgrades from investment grade to high yield. Of course, credit rating changes are not

exogenous events. Prior literature has shown that some downgrades are anticipated by the

market (e.g., Goh and Ederington (1993) and Ellul, Jotikasthira, and Lundblad (2011)).
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Moreover, because some credit ratings are paid by issuers, potential conflicts of interest may

arise (Becker and Milbourn (2011)).

We examine cross trading patterns around our bond events both at the industry and the

family levels. At the industry (bond) level, we first identify the event quarter for each bond i

event e separately for each of the five events, where event e represents 1) a 3-year threshold

crossing, 2) a 5-year threshold crossing, 3) a 10-year threshold crossing, 4) a downgrade, or 5)

an upgrade.

We then generate an event-window time series for each bond that spans the event quarter

and four quarters before and after it. Since some bonds are called, exchanged, or otherwise

extinguished before maturity or may simply mature during the event window in the case

of upgrade/downgrade events, the nine-quarter event window is not available for all bonds

and/or events. To ensure that we have both pre- and post-event observations for each bond,

we require that the bond exists for at least seven quarters in the window. Our results are

unchanged however if we put no requirement on the window length or only use bonds that

are alive in all nine quarters.

Next, for each quarter in our event window, we assign a value of one to our Off-tape Cross

Indicator if we identify corresponding off-tape cross trades for the bond in our mutual fund

sample, and zero otherwise. We then create separate indicator variables for the event, the

four pre-event, and four post-event quarters: Quarter k is an indicator equal to one when the

observation is k quarters from the event and zero otherwise.

Panel A of Table 5 reports our coefficient estimates from a model that regresses the

Off-tape Cross Indicator on the quarter dummies and bond fixed effects. Columns (1)-(5)

correspond to 1) the 3-year threshold, 2) the 5-year threshold, 3) a 10-year threshold, 4)

the downgrade, and 5) the upgrade events. Our coefficient estimates for the event dummy

are statistically significant and the largest compared to other quarters, with the exception
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of the downgrade event in column (4), where we do not find a significant uptick in cross

trading in the event quarter or any of the other quarters. The table shows that at the

industry-level, the Off-Tape Cross estimate is approximately 4.3 percentage points higher

in the quarter a bond crosses the three-year cutoff, which, in terms of economic magnitude,

represents approximately a 35% increase compared to the pre-period mean of 12.28. Similarly,

it increases by about 6.2 percentage points in quarters when a bond is upgraded from high

yield to investment grade, corresponding to a 63% increase relative to the corresponding

mean of 9.78 in the previous four quarters. Cross trading thus appears to help families absorb

trading needs that arise around these bond events. We also see a significant, albeit lower

uptick in cross trading in the quarter leading up to the events, consistent with the fact that

both maturity threshold and ratings events are generally predictable.

To re-estimate our results at the family level, we follow a similar approach. Specifically, we

first identify the bond-event quarters for our five events separately and create a nine-quarter

event window for each bond. To be included in our analyses, we require that the bond exists

for at least seven quarters of its event window. We then assign each bond-event window to

each family that trades the bond during the corresponding time period.

Since both the Off-tape Cross Indicator and the Offset Cross Indicator are defined at

the family level, we use both in the family-level analyses. Accordingly, for each family-bond-

quarter in our event window, our Off-tape Cross Indicator and Offset Cross Indicator take

the value of one if we identify corresponding off-tape and offset cross trades, respectively,

for the bond by the family in our mutual fund sample, and zero otherwise. As before, for

each k ∈ {1, ...9}, we then create indicator variables with Quarter k equal to one when the

observation is k quarters from the event and zero otherwise.

The corresponding results are reported in Panel B of Table 5 for the Off-tape and in Panel

C for the Offset cross indicator. Panel B shows that our results at the family level are very
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similar to those at the industry level for our Off-tape measure. As at the family level, the

largest increase in cross trades occurs in the event quarter with the exception of downgrades

where we do not detect significant activity. The economic magnitudes of the effects are also

similar. For example, we document an approximately 45% increase in cross trading compared

to the pre-event mean during the 3-year threshold event.

The results are less uniform for the Offset Cross measure. We only find significant cross

trading activity in columns (3)-(5), corresponding to the 10-year threshold, the downgrade,

and upgrade events. The economic magnitudes are comparable, however. For example, our

measure is approximately 33% larger in the upgrade event quarter compared to the pre-event

window. Similarly, it is approximately 17% higher in the downgrade quarter than in the four

quarters before the downgrade event.

Finally, it is important to note that the unconditional means of both the Off-tape and

Offset indicators are lower in these analyses than those reported in Table 3. This is because

Table 3 shows the proportion of trades that are classified as cross trades. In contrast, in this

section we include all quarters in which a bond exists in the event window, even when no

trade occurs.

4.3.2 Cross Trading Around Extreme Fund Flows

We next consider the extent of cross trading around extreme fund withdrawals or deposits.

We first motivate this analysis with the high-profile and fund-specific (rather than bond- or

market-specific) shock to the PIMCO Total Return Fund.

The PIMCO Total Return Fund was once the largest bond fund with $293 billion in

assets under management in April 2013. After the unexpected departure of its founder, Bill

Gross, in September 2014, the fund faced large outflows. Investors withdrew $27.5 billion in

October, $9.5 billion in November, and $143.4 billion in December from the Total Return
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Fund, totaling more than $180 billion in outflows during the fourth quarter of 2014. Theses

outflows were more than four times greater than that for the entire year of 2013.

The record outflows raised concerns that the Total Return Fund would be forced to

unwind positions at distressed prices. Despite these expectations, the bond market was

largely unaffected by this episode. One explanation for the lack of market impact, as described

in a Bloomberg article following the event, was that PIMCO “held the fund’s clearance sale

in-house.”16

In Figure 3, we report our cross trading measures around the departure of Bill Gross on

September 26, 2014. We focus on bonds that were sold by Total Return Fund in Q4 2014 and

Q1 2015, and report the prevalence of cross trading by PIMCO at the family-cusip-quarter

level. Panel A shows large increases in Off-Tape Cross, rising from about 0.25% in Q3 2014

to more than 1% in Q4 2014 and more than 1.5% in Q1 2015. Likewise, Panel B indicates

Fund Offset Cross increased more than threefold between Q3 2014 and Q4 2014.

Motivated by this case study, we next examine whether families respond to extreme fund

flows with increased cross trading across the full sample. We follow Choi et al. (2020) to

identify corporate bond funds with large inflows or outflows. We retain only mutual funds

with Lipper objective code A, BBB, HY, SII, SID, or IID or the CRSP objective code starting

with IC and exclude exchange-traded funds, exchange-traded notes, and index funds. We

retain funds with total net assets (TNA) of at least $1 million, with at least 20% of TNA

invested in corporate bonds in the prior quarter, and without extreme changes to TNA (e.g.,

we require 0.5 ≤ TNAt

TNAt−1
< 3).

We construct monthly flows as:

flowj ,t =
TNAj ,t − TNAj ,t−1 · (1 + rj ,t)

TNAj ,t−1

(5)

16https://www.bloomberg.com/news/articles/2015-06-11/pimco-may-have-averted-fire-sale-

after-gross-s-exit
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where TNAj,t is total net assets for fund j at the end of month t and rj,t is monthly

returns for fund j over month t. Because monthly flows are constructed at the share class

level, we construct a value-weighted portfolio flow based on funds’ TNA in the previous

month. Finally, we sum the monthly flows to the quarterly level. Our sample consists of

1,632 corporate bond funds and 38,717 fund-quarters.

To identify extreme fund flows, for each quarter, we place funds into deciles based on

flows and retain funds in the top and bottom deciles. We then create an indicator ‘Extreme

Flow’ if the family has any fund in the top or bottom decile in the quarter.

Table 6 reports regressions of the cross trade measures on indicators for families that

experience an extreme fund flow in a particular quarter. The dependent variables are the

Off-Tape Cross and Fund Offset Cross indicators, measured at the bond-family-quarter level.

All regressions include bond x quarter fixed effects, which allows us to compare families

trading the same bond in the same quarter. Standard errors are clustered at the family x

quarter level.

We find that fund families are more likely to engage in cross trading during periods of

extreme inflows or outflows. When Off-Tape Cross is the dependent variable, the coefficient

on extreme flows is positive and statistically significant in both Columns 1 and 3, including

in the specification that controls for family size. We obtain similar positive estimates when

Fund Offset Cross is the dependent variable, although the coefficients are not statistically

significant.

Overall, the results in Figure 3 and in Table 6 indicate that cross trading can be a powerful

tool for families facing large client withdrawals or subscriptions.
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4.4 Robustness

4.4.1 ETFs and Off-Tape Trades

ETF creation and redemption result in bond position changes in an ETF’s portfolio holdings.

These in-kind position changes are not reported to TRACE. A potential concern is that our

Off-Tape Cross measures may spuriously capture these creation and redemption activities in

the ETF primary market and, as a result, may overestimate the true magnitude of internal

cross trading.

While we exclude all ETFs and also Vanguard funds with substantial ETF share classes

from the analyses, conversations with industry participants also reveal that non-ETF mutual

funds can, in some circumstances, exchange a basket of bonds for ETF shares, essentially

acting as quasi-APs. They can then sell these liquid ETF shares before portfolio disclosure

dates. However, we believe that this latter activity is unlikely to have a significant effect on

our measures.

First, our sample begins in 2009 when ETF activity was quite small. Our time series

evidence shows that our measures are rather stable over time. Second, the average holdings

changes of mutual funds when the implied trading exceeds TRACE volumes is $6 million

in par value, and the median is around $900,000 in par value. This is much larger than the

average bond position exchanged with ETFs in the ETF primary market, as the realized

baskets tend to contain a large number of securities (Koont et al. (2025)).

Third, if a mutual fund exchanges its bonds for ETF shares, this requires the fund to

‘sell’ many bonds in the same direction and these bonds would overlap with the ETF basket

portfolios. To gauge this possibility, focusing on a more recent period from 2019 to 2022, we

construct the realized ETF basket portfolios using the daily ETF portfolio holdings from

ETF global. To construct the realized ETF basket, we follow the methodology in Shim and

Todorov (2021). We then compare (a) the set of bonds in each mutual fund’s portfolio that
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undergo position changes in a given month to (b) the set of bonds included in any of the

realized ETF basket portfolios of all bond ETFs during that month.

We find that these sets rarely overlap. Conditional on overlap, the vector similarity of the

two sets of bonds, using their trading directions and quantities, is 5.9% on average. Therefore,

ETF creation and redemption are unlikely to drive our Off-tape cross trading measure.

5 The Trade-Offs of Cross Trading

In this section, we examine the potential costs and benefits of cross trading namely cross-fund

subsidization (conflicts between crossing funds) and transaction cost savings that benefit

both funds.

5.1 Cross-Fund Subsidization

Gaspar et al. (2006b) argue that fund families may strategically cross-subsidize high value

funds with low value funds using cross trading in the equity market. We examine whether

cross-fund subsidization using cross trading is prevalent in the corporate bond market.

In Section 4.3.2, we document that families with funds experiencing extreme flows are

associated with elevated cross trading. In this section, we extend the analysis to a more

granular level by identifying which funds within the family are “triggering” (i.e., initiating)

the cross trade and which funds serve as the associated counterparty (i.e., offsetting the

trade). We first explore whether triggering funds are more likely to be “high value” and

counterparty funds to be “low value” as defined in Gaspar et al. (2006b). We then turn to

the performance implications of cross trading at the fund level.

29



5.1.1 High Value Funds and Cross Trading

We identify funds within a family that we can reasonably assume to have engaged in cross

trading. Because we need to identify both sides of the cross trade, the analyses in this section

are based on our Fund Offset Cross measures. Our identification strategy considers two

scenarios in which opposite-signed trades occur for the same bond-month-family.

The first case occurs when two funds trade the exact or near exact quantity of the same

bond during the same period, but in the opposite direction (e.g., a $300,000 sell trade is offset

with a single counterparty fund who buys $300,000). We refer to this case as a 1-to-1 cross

trade. The second case arises when a fund simultaneously trades with multiple counterparties

in the same bond during the same period. We refer to this as a 1-to-many cross trade (e.g., a

$300,000 sell trade is offset with two counterparties: both funds buy $150,000). As we discuss

in Section 3, we allow up to five counterparties in our analyses.17

Within each cross trade, we classify the fund initiating the cross trade as the triggering

fund and the funds which support the other side of the trade as counterparty funds. In a

1-to-1 cross trade, we assume that the triggering fund is the fund selling the bond; since funds

can only sell bonds that are already held in their portfolio, but can buy any bond irrespective

of prior ownership, it is likely the selling fund has triggered the trade. In a 1-to-many cross

trade, we assume the triggering fund is the fund with the single largest trade size, while the

counterparty funds are the ones providing the smaller offsetting positions.

We first examine the fund flows of triggering and counterparty funds and whether these

funds are associated with characteristics linked with “high value” funds. Following Gaspar

et al. (2006b) we classify a fund as having a high value to the family if the fund has fees in the

top quartile of funds within the family, if the fund has year-to-date returns in its investment

style in the top quartile, or if the fund is a young fund with an age in the bottom quartile of

17The detailed procedure for identifying cross trades is described in Section A.1 of the Internet Appendix.
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funds in the family. We also classify funds as having a high value to the family if the fund

size is in the highest quartile among funds in the family since larger funds contribute more to

the families’ revenues.18 Finally, we also consider flow-to-performance sensitivity (FPS), as

funds with higher FPS are less able to cross-subsidize other funds in the family.

Table 7 shows the results. We report measures for triggering funds crossing in the quarter

(column (1)), counterparty funds crossing in the quarter (column (2)), and for funds with no

crossing in the quarter (column (3)). In columns (4)-(6) we present pairwise comparisons

across the groups to gauge statistical differences. To ensure that differences in characteristics

across fund types are not driving the results, we report measures for both the full sample

and for funds classified as corporate bond funds.

In Panel A of Table 7, we compare funds based on fund flow and flow-to-performance

characteristics. We find that triggering funds are more likely to experience extreme outflows

relative to counterparty funds. However, their propensity to experience outflows is not

significantly different from other funds that are not participating in cross trading. When

focusing on the corporate bond fund sample, counterparty funds are also significantly more

likely to experience extreme inflows compared to the triggering funds. Overall, there is

some evidence that triggering funds with extreme outflows match with counterparty funds

that desire to acquire more bonds (i.e., funds with extreme inflows). Finally, the flow-to-

performance sensitivity of the triggering funds is slightly higher than that of counterparty

funds in the overall sample. However, this does not hold when we compare more homogeneous

funds by using the bond fund sample.

In Panel B of Table 7, we show that triggering funds are more likely to be classified as

high-fee funds relative to counterparty funds in both samples. Additionally, they are also

more likely to be classified as high-fee funds relative to non-crossing funds in the bond fund

18Fund families are often compensated based on a certain percentage fee on assets under management
(AUM).
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sample. The triggering and counterparty funds do not show consistent differences for the

other high-value measures related to prior performance, size, and age.

Because we find some evidence of higher fees for triggering funds in Table 7, we further

examine the association between cross trading and fund fees using matched fund pairs. For

each identified cross trade pair (e.g., each unique trigger-counterparty pair), we construct a

control sample of non-cross trading fund pairs. To do so, in the control sample, we hold the

triggering fund fixed and pair it with other corporate bond funds in the same family that

(i) have not participated in a cross trade in the past, and (ii) have traded corporate bonds

within the past two years. This design ensures that the comparison isolates the effect of cross

trading from the effect of being members of the same fund family. We aggregate cross trading

across bonds using two measures: equal-weighting or value-weighting by the trade size. We

estimate the following regression model:

Fee Spreadi,j,t = βCross Tradei,j,t + γit + ϵi,j,t (6)

where Fee Spreadi,j,t is the value-weighted (equal-weighted) expense ratio difference between

triggering fund i and counterparty fund j in a specific quarter t. For the value-weighted fee

spread, the weights are proportional to the size of the cross trade between triggering fund i

and counterparty fund j in quarter t. For the equal-weighted fee spread, each counterparty

fund receives equal weight. Cross Tradei,j,t is an indicator of whether triggering fund i and

counterparty fund j engage in cross trades in quarter t. γit is the cohort fixed effect, where

cohort is defined as the sample of actual cross trade fund pairs with matched control fund

pairs for a given triggering fund i in quarter t.

Table 8 reports the results. We find that cross trading fund pairs are more likely to have

a larger fee spread compared to the matched fund pairs, based on both the value-weighted

and equal-weighted measures. This indicates that when two funds pair to cross trade bonds

within a family, the triggering fund often has higher fees relative to the counterparty fund.
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To further examine whether families strategically cross-subsidize high-fee funds with low-fee

funds, we examine the consequence of cross trades on fund performance in the next section.

5.1.2 Consequence of Cross Trades on Performance

To examine whether cross trading has performance consequences for the triggering and

counterparty funds, we apply a similar fund pair-level methodology as in Eq. (6), but focus on

return spreads as the main dependent variable. We construct both a value-weighted return

spread and equal-weighted return spread. The value-weighted return spread is calculated

as the difference in style-adjusted fund net returns between the triggering fund and its

counterparty funds, weighted by each counterparty’s share of the absolute trading size relative

to the total cross traded size for a given bond and reporting period. These trade-level return

spreads are then aggregated to the fund pair at the quarterly level, with weights proportional

to the absolute trade size of each bond for the triggering fund. The equal-weighted return

spread is the difference in style-adjusted fund net returns between the triggering fund and its

counterparty funds, giving each trade equal weight regardless of the trade size.

We report the association between cross trades and return spreads in Table 9. Using

both value-weighted (Panel A) and equal-weighted measures (Panel B), we find that cross

trades have no significant association with the return spread in either the concurrent (column

(1)) and subsequent (columns (2)-(3)) quarters. Although funds that are paired up for cross

trades tend to be high- by low-fee pairs, such cross trades do not necessarily benefit high-fee

funds’ performance more relative to that of the low-fee funds. We caution, however, that this

test has limited power. Cross trading represents a small fraction of any fund’s total activity,

making performance effects difficult to detect in aggregate returns. Moreover, both sides of

the trade benefit from transaction cost savings, compressing any return differential even if

opportunistic pricing were present. We explore transaction costs savings in the next section.
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5.2 Transaction Cost Savings

We next compute back-of-the-envelope estimates of realized savings on transaction costs using

our two measures of cross trades. For each cusip, we obtain monthly average bid-ask spread

estimates from the WRDS Bond Returns database and average to the quarterly level.19

Because spread estimates can only be computed for bonds that trade in a particular

quarter and, if traded, are often based on a small sample of trades, we compute portfolio-level

spread estimates.20 Analogous to our previous classification, we place bonds into 18 portfolios

based on rating (investment grade, high yield/no rating), issue size (less than $500 million,

$500 to $1 billion, $1 billion or greater), and age (3 years or less, 3 to 10 years, greater than

ten years). Then, for each portfolio, we obtain the mean spread for each quarter. Panel A

(Column 2) of Table 10 shows that the average half bid-ask spread over the sample period is

21 bp, which is consistent with estimates provided in the existing literature.21

We first estimate the total spending on transaction costs by fund families assuming that

all trades were intermediated via traditional mechanisms (dealer intermediated and reported),

thus incurring transaction costs. For each cusip-family-quarter, we aggregate total (unsigned)

holdings changes across all funds, then multiply by one-half of the spread estimate (the

half-spread). We then aggregate these transaction cost estimates to the family-quarter level

(Panel A) and industry-quarter level (Panel B).

To estimate realized savings from off-tape cross trading, for each cusip-family-quarter, we

multiple the Off-Tape Cross amount by the half-spread, then aggregate to the family-quarter

level (Panel A) and industry-quarter level (Panel B). Similarly, to estimate realized savings

from cross trading between mutual funds, for each cusip-family-quarter, we multiply the Fund

19For each cusip-day, WRDS Bond Returns database computes the difference between the trade-weighted
ask and bid and scales by the midpoint. Daily spread measures are then averaged to the monthly level.

20We find 67% of the cusip-family-quarter observations in our sample have cusip-level spread estimates
from the WRDS Bond Returns database.

21For example, Bessembinder et al. (2018) report average one-way trade execution costs of 29 bp for
smaller trades, 20 bp for mid-sized trades, and 16 bp for large block trades over the 2014 to 2016 period.
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Offset Cross amount by the full bid-ask spread estimate (to capture savings on both buy and

sell trades), then aggregate to the family-quarter level (Panel A) and industry-quarter level

(Panel B).

Finally, we estimate potential savings from Max Avail to Cross—savings if all opposite-

signed trades by mutual funds in a family for a particular bond were crossed rather than

traded via traditional mechanisms. For each cusip-family-quarter, we multiply the Max Avail

to Cross amount by the bid-ask spread estimate, then aggregate to the family-quarter level

(Panel A) and industry-quarter level (Panel B).

The results are reported in Table 10. Families potentially incur large transaction costs

each quarter: the average mutual fund family spends more than $1 million (column (3)) each

quarter to adjust positions in corporate bond holdings.22 Families are able to offset some

of these costs via cross trading: on average, families save almost $60,000 (column (4)) each

quarter by crossing trades off-tape (representing 6% of total transaction costs) and more than

$37,000 (column (5)) by crossing trades with other mutual funds in the family. Mutual fund

families appear to cross a large portion of opposite-signed trades between funds: comparing

column (6) versus column (5), families cross about 43% of opposite-signed trades.

Panel A of Table 10 shows that transaction costs are particularly large for high yield

bonds (relative to investment grade bonds). Not surprisingly, transaction cost savings from

cross trading are higher for large families, who trade larger quantities of corporate bonds and

likely have more opposite-signed trading counterparties.23

22The estimates reported in Table 10 are likely lower bound approximations of dollar transaction costs
and savings as the WRDS methodology to estimate bid-ask spreads requires both a buy and sell trade in
a bond in a particular day, thus limiting estimates to more liquid bonds, which are associated with lower
trading costs. Our estimates also do not reflect trade size and the family’s network of dealers, both of which
have been shown to impact trading costs (see e.g., Schultz (2001), Bessembinder et al. (2006), Edwards et al.
(2007), Goldstein et al. (2007), Di Maggio et al. (2017), O’Hara et al., (2018), Hendershott et al. (2020),
Nikolova and Wang (2020), Goldstein et al. (2021), and Jurkatis et al. (2024)).

23Large families are families in the top tercile of AUM.
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Panel B of Table 10 aggregates estimates to the industry level. Each quarter, mutual funds

in aggregate could spend about $256 million on corporate bond transaction costs (column

(1)). They appear to offset $9 to $15 million (column (5) and (4), respectively) of these costs

each quarter by cross trading.

5.3 Cross Trading Post-Regulation

Given the potential conflicts associated with cross trading, regulators have historically limited

funds’ access to cross trading but also provided various exemptions. The availability and

flexibility of these exemptions varied over the last three decades, but recent regulations have

made these exemptions significantly more restrictive.

The new rule 2a-5 “fair value rule,” which redefines “readily available market quotation”

was adopted by the SEC in December 2020 with an effective date of September 2022. Since

few bonds have “readily available market quotations” under the more restrictive definition,

few bonds are eligible for cross trading under Rule 17a-7. Dealers are largely unwilling

to provide two-sided quotes if they believe the trade will be crossed and they will not be

compensated. Evaluated prices from third-party pricing providers and other indications of

interest are no longer eligible.

We assess the impact of the regulation on the magnitude of off-tape and offset cross

trading between mutual funds using a simple event study framework. We consider four

quarters for the pre- as well as the post-regulation periods. The pre-regulation period in our

analyses is Q3, 2021 to Q2, 2022. We consider two post-periods. The first post-regulation

period includes Q3, 2022 and therefore spans from Q3, 2022 to Q2, 2023. In our second

approach, we exclude Q3, 2022 from our analysis, so the post period is Q4, 2022 to Q3, 2023.

To create our sample, we follow the approach from Section 4.3. Specifically, we first

generate the pre- and post-event window time series for each bond. Since some bonds are
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called, exchanged, or otherwise extinguished before maturity or may simply mature during

the event window, not all quarters of the event window are available for all bonds and. To

ensure that we have sufficient observations for each bond, we require that the bond exists

for at least seven quarters in the window. Next, for each quarter in our event window, we

assign a value of one to our Off-tape Cross Indicator if we identify corresponding off-tape

cross trades for the bond in our mutual fund sample, and zero otherwise. We follow the same

approach outlined in Section 4.3 for the family-level analyses.

We evaluate the impact of the regulation using the regression framework reported in

Table 11, in which cross-trade indicators are regressed on a post-regulation indicator. The

regression also includes bond fixed effects. In columns (1)-(3) of the table, we use our first

definition of the post period (Q3, 2022 to Q2, 2023), while in columns (4)-(6) the post period

is Q4, 2022 to Q3, 2023. For both definitions, we estimate results for the full sample, and

separately for investment-grade and high-yield bonds.

In Panel A, the dependent variable is Off-Tape Cross measured at the industry (cusip-

quarter) level. The bond fixed effects allow us to compare changes in the prevalence of cross

trading within the same bond following the implementation of the regulation. Standard

errors are clustered at the bond cusip level. The coefficient estimates on the post-regulation

indicator are negative and statistically significant in five of the six specifications.

In Panels B and C, we provide estimates at the family (family-cusip-quarter) level. The

dependent variable is our Off-tape Cross Indicator in Panel A. Since our Fund Offset Cross

Indicator is defined at the family level, we provide results using this measure as our dependent

variable in Panel C. In the family-level panels, standard errors are two-way clustered at both

the fund-family and bond cusip levels.

While all of our coefficient estimates are negative, they are considerably weaker than

those in Panel A. This is especially true when Fund Offset Cross is the dependent variable.
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In these specifications, we only see significant declines (at the 10% level) in cross trading in

high-yield bonds.24

Overall, we observe a clear impact of the new regulation on the prevalence of cross trading.

These reductions may be beneficial in reducing cross-fund subsidization costs some investors

may face, but they will also have a non-trivial impact on transaction cost savings generated

by cross trading.

6 Conclusion

Mutual funds may benefit from cross trading with other funds in the family, which allows

funds to avoid transaction costs, minimize price impact, or obtain bonds that are hard-to-

obtain in the secondary market. Because these cross trades are not reported, little is known

about the extent and determinants of cross trading in the corporate bond market.

We construct two measures of cross trading and find that cross trading is relatively

common for both definitions. Our first measure compares corporate bond trades by mutual

funds to that reported on TRACE. We find that a meaningful portion of fund volume is

“off-tape”, meaning that trading volume inferred from mutual fund holdings disclosures

exceeds reported trading volume. Our second measure identifies near-offsetting trades in the

same bond, in the family, over the same period.There is large dispersion in the prevalence

of cross trading across bonds and fund families: cross trading is more prevalent in illiquid,

hard-to-obtain bonds and in large fund families.

We examine cross trading around three bond- and fund-specific shocks: 1) shifts in

demand around maturity thresholds, 2) credit rating changes, and 3) funds with extreme

inflows or outflows. We find elevated cross trading around all three events, suggesting that

24Since the Fund Offset Cross measure is based on opposite-signed trades by funds within a family, it is
possible that some of these trades shifted to traditional dealer-intermediated markets, obscuring the impact
of the regulation on cross trading.
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cross trading can be beneficial to families around shocks, and may even dampen the market

impact of these events.

We examine the trade-offs faced by mutual funds when engaging in cross trades. In terms

of potential conflicts, we find that the fund triggering the cross trade often has higher fees

relative to the counterparty funds. Using other proxies for high- versus low-value funds, we

find no other evidence of cross-fund subsidization. We also find no differences in returns in

periods when bonds are crossed by particular funds, both in the concurrent and subsequent

quarters, indicating that families do not appear to transfer performance from low-to high-value

funds. We estimate transaction cost savings from cross trading and document that savings

are significant.

Finally, we examine the effect of the September 2022 rule change on cross trading activity,

as the new Rule 2a-5 imposes significant constraints on internal transactions of illiquid assets.

The results reveal declines in cross trading following the reform. These reductions may be

beneficial in reducing the potential for cross-fund subsidization, but they will also have a

non-trivial impact on transaction costs savings generated from cross trading.
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Figure 1: Cross Trading Measures By Year

This figure displays annual cross trading activity from 2009 to September 30, 2022. Panel A shows the three indicator measures –
Off-tape Cross, Fund Offset Cross and Max Avail Cross – by year. The Off-tape Cross Indicator is shown in blue, the Fund
Offset Cross Indicator is shown in red, and the Max Avail Cross Indicator is shown in green. We start the analysis in units of
family, bond, and quarters. We first compute the average of each measure over bonds for each family and year, which are then
averaged over family by year. Panel B shows the companion continuous measures. Panel C reports the average of the Off-tape
Cross indicator measure and the Off-tape Cross continuous measure at the industry level.

Panel A: Indicator Measure

Panel B: % Holdings Measure
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Panel C: Industry Level
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Figure 2: Cross Trading Measures By Family Size

This figures shows the cross trading measures by family size. Panel A uses the Off-tape Cross Indicator measure and Panel B
uses the Fund Offset Cross Indicator measure. For each quarter, we sum TNA over all funds in the family to measure family
size. We place, per each quarter, families into three size groups based on their ranking: A family is regarded as ‘small’ (or
‘large’) if their TNA are below the bottom 25th percentile (or above the 75th percentile). A family in between the 25th and 75th
percentiles is considered to be of a ‘medium’ size. Using bond-family-quarter level data, we average the Off-tape Cross Indicator
over bonds at the family-quarter level. In each quarter, we add a flag ‘High’ when a family’s average percentage of Off-tape Cross
Indicator is in the top quartile of the distribution. Finally, for each family size group, we show the percentage of family-quarters
that fall in the ‘High’ category, i.e., whose average percentage of Off-tape Cross Indicator is in the top quartile in each quarter.

Panel A Panel B
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Figure 3: Cross Trading Around PIMCO Shock

This figure reports the cross trading measures around the unexpected departure of the leading fund manager,
Bill Gross, from PIMCO on September 26, 2014. We focus on the bonds that are sold by Total Return Fund,
which had been managed by Bill Gross at PIMCO. Panel A shows the percentage of the Off-Tape Cross
Indicator at the family level from 2014Q1 to 2015Q2. Panel B shows the percentage of the Fund Offset Cross
Indicator from 2014Q1 to 2015Q2. Panel C shows the percentage of the Max available to cross Indicator from
2014Q1 to 2015Q2.

Panel A: Off-tape Cross Indicator, Family Panel B: Fund Offset Cross Indicator, Family

Panel C: Max Available Cross, Family
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Table 1: Sample Statistics: Funds with Holdings Changes

Panel A reports sample summary statistics for funds that increase or reduce holdings in a particular bond.
Our sample is from 2009 to 2023. We report the number of unique bonds in Column (1), unique families in
Column (2), unique funds in Column (3), unique bond-quarter observations in Column (4) which aggregates
changes across all mutual funds holding the bond, unique bond-family-quarter observations in Column (5),
and bond-fund-quarter observations in Column (6). Panel B reports family-level statistics. Columns (1)-(5)
report mutual fund holdings in par values in units of millions. Column (6) reports the average number of funds
within a family with changes in a particular cusip. Column (7) and (8) report for each bond-family-quarter
observation, the percentage with at least two funds trading in the same or opposite direction, respectively.

Panel A: Number of Observations with Holdings Changes

(1) (2) (3) (4) (5) (6)

Year # of Bonds # of
Families

# of Funds # of Bond-
Quarter Obs.

# of
Bond-Family-
Quarter Obs.

# of Bond-
Fund-Quarter

Obs.

2009 5,870 217 1,468 15,397 71,360 186,438
2010 6,982 279 2,048 19,757 108,155 255,129
2011 7,349 301 1,742 22,210 144,689 355,785
2012 7,855 316 1,742 23,943 152,502 372,411
2013 8,543 319 1,798 26,321 165,202 418,160
2014 8,723 303 1,756 27,299 161,643 412,425
2015 9,221 323 1,909 29,087 176,208 433,784
2016 9,499 341 2,008 30,078 207,083 456,590
2017 9,729 338 2,067 29,173 202,621 394,820
2018 9,801 322 2,012 30,705 225,646 463,499
2019 10,064 314 2,032 31,481 250,125 542,255
2020 10,568 323 1,961 32,093 273,618 586,343
2021 10,662 321 1,891 32,395 247,647 508,695
2022 10,096 250 1,857 32,309 240,027 443,425
2023 9,653 241 1,742 32,113 226,222 401,137

All Years 30,794 634 4,442 414,361 2,852,748 6,230,896

Panel B: Family-Level Statistics
(1) (2) (3) (4) (5) (6) (7) (8)

Year Total
Holdings
(M)

Ave. Fund
Holdings
(M)

Ave. Family
Holdings
(M)

Ave. Overlap
Holdings (M)

Holdings w/
Changes
(M)

Ave. #
Funds w/
Changes

% Same
Dir.

% Opp.
Dir.

2009 46.96 3.06 7.08 11.79 3.73 2.61 27.83% 11.71%
2010 60.76 2.73 6.01 10.54 3.24 2.36 26.77% 12.21%
2011 78.38 2.52 5.94 10.93 3.04 2.46 28.97% 12.52%
2012 82.40 2.52 6.01 11.05 3.03 2.44 27.74% 12.09%
2013 78.15 2.36 5.70 10.43 3.07 2.53 26.91% 13.70%
2014 80.34 2.48 5.81 10.77 3.04 2.55 26.70% 13.05%
2015 83.39 2.53 5.88 10.83 2.93 2.46 27.58% 12.35%
2016 86.25 2.52 5.73 10.86 2.84 2.20 27.14% 9.53%
2017 86.77 2.54 5.67 11.12 2.81 1.95 24.70% 10.95%
2018 92.70 2.52 5.64 11.14 2.69 2.05 26.05% 9.53%
2019 94.36 2.58 5.62 11.15 2.59 2.17 25.22% 10.16%
2020 99.62 2.58 5.59 11.12 2.97 2.14 24.36% 10.98%
2021 106.85 2.66 5.87 11.80 2.68 2.05 23.90% 9.87%
2022 108.56 2.77 5.96 12.46 2.46 1.85 21.90% 9.03%
2023 100.95 2.66 5.75 12.13 2.42 1.77 22.06% 8.86%

All years 88.24 2.59 5.80 11.26 2.83 2.18 25.44% 10.82%
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Table 2: Mutual Fund Holdings Changes and TRACE Volume

The table reports summary statistics on mutual fund holdings changes and TRACE volume. The results
are based on data organized at the fund-cusip-quarter level. Columns (1)-(3) report the total dollar volume
of position changes, averaged over bonds. Column (4) is averaged over all fund-bond-quarters. Columns
(5)-(8) report TRACE customer trade volume statistics for the bond-years in our sample, averaged over
bonds. Column (8) reports average trade size for the bond-quarters in our sample. All volume numbers are
reported in millions.

(1) (2) (3) (4) (5) (6) (7) (8)

Year Total Vol.
for Positive
Position

Change (M)

Total Vol.
for Negative
Position

Change (M)

Total Vol.
for All
Position

Change (M)

Average
Position
Change
Vol. (M)

TRACE
Customer
Buy Vol.
(M)

TRACE
Customer
Sell Vol.
(M)

TRACE
Customer
Vol. (M)

Average
Customer
TRACE
Vol. (M)

2009 22.14 23.23 45.37 1.85 154.52 154.80 309.31 109.95
2010 24.28 25.86 50.14 1.65 145.27 144.91 290.18 96.74
2011 28.64 31.24 59.88 1.36 142.74 141.81 284.55 91.60
2012 26.54 32.33 58.87 1.29 133.51 135.57 269.07 87.46
2013 25.76 33.65 59.41 1.34 147.10 148.53 295.63 96.52
2014 25.71 30.68 56.40 1.35 150.12 151.68 301.80 96.41
2015 23.48 32.48 55.97 1.33 156.50 158.39 314.89 101.29
2016 26.88 35.02 61.90 1.38 177.92 180.34 358.26 113.51
2017 25.24 33.24 58.47 1.39 170.08 173.40 343.48 109.43
2018 26.79 35.26 62.04 1.39 179.51 179.25 358.77 112.02
2019 27.70 36.71 64.41 1.40 188.12 191.82 379.93 119.35
2020 34.03 42.80 76.83 1.64 192.27 195.81 388.07 131.91
2021 26.32 35.95 62.27 1.52 175.90 176.06 351.95 114.98
2022 24.17 34.41 58.59 1.38 189.01 193.05 382.06 116.98
2023 21.17 35.80 56.97 1.37 195.85 200.90 396.75 115.42

All Years 26.07 33.84 59.91 1.43 168.87 170.87 339.74 108.74
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Table 3: Prevalence of Cross Trading in Corporate Bonds

This table reports summary statistics of the cross trading measures in corporate bonds. The Off-tape Cross
Indicator measure flags mutual fund holdings changes that exceed the same-signed trading volume reported
on TRACE during the same period. The Fund Offset Cross Indicator flags near-exact offsetting trades by
funds in the same family during the same holdings period. Panel A reports statistics for the cross trading
measures for the full sample and Panel B reports statistics across various bond characteristics. Bonds are
categorized low, medium, or high trading activity or volume if they are in the top 25% of the distribution
over the quarter. Bonds are categorized as small, medium, or large issue sizes using $500 million and $1
billion cutoffs.

(1) (2) (3) (4) (5) (6)

% Bond-Qtrs
w/ Off-tape

Cross
Indicators

% Bond-
Family-Qtrs
w/ Off-tape

Cross
Indicator

% Bond-
Fund-Qtrs w/

Off-tape
Cross

Indicators

% Bond-
Family-Qtrs
w/ Fund

Offset Cross
Indicators

% Bond-
Family-Qtrs
w/ Max Avail

to Cross
Indicators

% Bond-
Family-Qtrs
w/ union of
(2) and (4)

Panel A: Full sample

Full Sample 14.2% 3.5% 3.5% 5.5% 16.1% 8.2%

Panel B: Cross Sectional Analysis

Investment Grade 13.1% 3.9% 4.0% 8.6% 18.3% 11.5%
High Yield 15.4% 2.8% 2.6% 2.4% 15.0% 4.9%

High # Trades Bonds 3.1% 0.3% 0.2% 4.5% 17.9% 4.8%
Medium # Trades Bonds 8.0% 1.2% 0.8% 4.9% 16.2% 6.0%
Low # Trades Bonds 33.5% 9.9% 10.4% 8.1% 16.4% 15.7%

High Volume Bonds 2.5% 0.2% 0.1% 3.3% 18.3% 3.4%
Medium Volume Bonds 7.7% 0.6% 0.5% 4.5% 15.0% 5.0%
Low Volume Bonds 34.4% 10.7% 10.9% 9.9% 17.5% 18.3%

Large Issues 8.1% 1.9% 1.6% 5.1% 18.0% 6.7%
Medium Issues 11.4% 2.9% 2.6% 5.7% 16.1% 8.1%
Small Issues 21.0% 7.4% 8.4% 7.0% 15.6% 12.4%

Public 10.9% 2.6% 2.8% 7.0% 17.5% 8.9%
144A 24.8% 5.8% 5.5% 2.8% 14.9% 7.7%

≤ 3 year to Maturity 14.8% 4.9% 4.5% 7.0% 15.4% 11.0%
3-5 years to Maturity 15.4% 3.9% 3.7% 5.4% 15.9% 8.6%
5-10 years to Maturity 13.5% 2.9% 2.7% 4.7% 16.6% 7.0%
10+ years to Maturity 13.4% 3.7% 4.5% 8.1% 19.5% 10.6%
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Table 4: Determinants of Cross Trading

This table reports regressions of cross trade measures on bond and family characteristics.
The dependent variables are the Off-tape Cross and Fund Offset Cross indicators, measured
at the cusip-family-quarter level. Columns (1)-(2) examine the impact of bond characteristics
on the propensity to cross trade. These regressions include family x quarter fixed effects and
standard errors clustered at the cusip level. Columns (3)-(4) examine the impact of family
characteristics on the propensity to cross trade. These regressions include cusip x quarter
fixed effects and standard errors clustered at the family level. Columns (3)-(4) include the
number of funds in the family holding similar bonds in the previous four quarters. Similar
bonds are defined using 18 categories based on credit ratings (IG or not), size of issuance
(small, medium or larger), and time to maturity (short, intermediate, or long). All regressions
include an intercept which is not reported. Standard errors are reported in parentheses.

(1) (2) (3) (4)

Dependent Variable: Off-Tape
Cross

Fund
Offset
Cross

Off-Tape
Cross

Fund
Offset
Cross

Investment Grade Ind. 0.0087*** 0.0187***
(0.0013) (0.0006)

Ln(# Trades q-1) -0.0492*** -0.0057***
(0.0017) (0.0003)

Issue Size Tercile 0.0144*** 0.0017***
(0.0017) (0.0004)

144A Ind. 0.0044** -0.0035***
(0.0020) (0.0005)

Ln(Bond Age) -0.0060*** -0.0012***
(0.0007) (0.0003)

Ln(Family TNA) 0.0032*** -0.0064
(0.0006) (0.0060)

# Funds w/ Similar Bonds 0.0001 0.0030*
(0.0001) (0.0016)

Observations 2,570,211 2,570,211 2,453,787 2,453,787
Adjusted R-squared 0.1227 0.5835 0.5413 0.1241
Family x Quarter FE Yes Yes
Bond x Quarter FE Yes Yes
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Table 5: Cross Trading Around Bond Events
The table reports regressions of cross trade measures on quarter indicators and bond fixed-effects using

four-quarter event windows around 1) the 3-year threshold, 2) the 5-year threshold, 3) a 10-year threshold,

4) the downgrade, and 5) the upgrade events, which are reported separately in Columns 1-5, respectively.

Quarter k is an indicator equal to one when the observation is k quarters from the event and zero otherwise.

The excluded quarter in the analyses is Quarter -4. The dependent variable in Panel A is our Off-tape

indicator. The unit of observation is bond-quarter. Panel B and C provide results at the family level, where

the unit of observation is family-bond-quarter. The dependent variables are the Off-tape and Offset indicators,

respectively. Standard errors are clustered at the bond level. Significance levels are denoted by *, **, ***,

which correspond to 10%, 5%, and 1% levels, respectively.

Panel A: Industry-Level Using the Off-tape Measure
(1) (2) (3) (4) (5)

Quarter -3 0.0064 -0.0042 0.0072 -0.0017 0.0126
(0.0040) (0.0041) (0.0092) (0.0113) (0.0114)

Quarter -2 0.0050 -0.0058 -0.0009 -0.0031 0.0115
(0.0041) (0.0043) (0.0086) (0.0108) (0.0114)

Quarter -1 0.0081* 0.0097** 0.0365*** 0.0052 0.0267**
(0.0042) (0.0045) (0.0111) (0.0118) (0.0127)

Quarter 0 (event) 0.0426*** 0.0405*** 0.0698*** 0.0186 0.0619***
(0.0044) (0.0047) (0.0113) (0.0127) (0.0135)

Quarter +1 0.0023 0.0217*** 0.0405*** -0.0155 0.0256*
(0.0043) (0.0048) (0.0114) (0.0121) (0.0132)

Quarter +2 0.0129*** 0.0088* 0.0425*** -0.0103 0.0267**
(0.0043) (0.0046) (0.0108) (0.0114) (0.0130)

Quarter +3 0.0020 0.0075 0.0444*** -0.0104 0.0566***
(0.0044) (0.0047) (0.0120) (0.0118) (0.0148)

Quarter +4 0.0013 0.0016 0.0635*** 0.0171 0.0593***
(0.0044) (0.0047) (0.0122) (0.0123) (0.0146)

Observations 79,816 71,980 8,683 8,576 7,502
Adjusted R-squared 0.3514 0.3391 0.4190 0.3382 0.3346
Bond FE YES YES YES YES YES
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Table 5: continued

Panel B: Family-Level Using the Off-tape Measure
(1) (2) (3) (4) (5)

Quarter -3 0.0010** -0.0006 0.0001 -0.0016* 0.0015
(0.0005) (0.0004) (0.0008) (0.0009) (0.0011)

Quarter -2 0.0006 -0.0009* 0.0003 -0.0000 0.0004
(0.0005) (0.0005) (0.0011) (0.0009) (0.0008)

Quarter -1 0.0017*** 0.0015** 0.0041** -0.0001 0.0045**
(0.0005) (0.0006) (0.0017) (0.0010) (0.0018)

Quarter 0 (event) 0.0046*** 0.0031*** 0.0077*** 0.0010 0.0065***
(0.0007) (0.0008) (0.0021) (0.0012) (0.0019)

Quarter +1 0.0013** 0.0022* 0.0041*** -0.0010 0.0052***
(0.0007) (0.0012) (0.0016) (0.0010) (0.0020)

Quarter +2 0.0018*** 0.0009 0.0047** -0.0003 0.0009
(0.0006) (0.0007) (0.0019) (0.0011) (0.0012)

Quarter +3 0.0006 0.0010 0.0040** -0.0020** 0.0035*
(0.0006) (0.0007) (0.0016) (0.0010) (0.0021)

Quarter +4 0.0004 -0.0001 0.0037*** -0.0001 0.0020
(0.0007) (0.0007) (0.0013) (0.0009) (0.0013)

Observations 1,496,939 1,640,862 196,743 232,674 238,634
Adjusted R-squared 0.1173 0.1175 0.2152 0.1214 0.1267
Bond FE YES YES YES YES YES

Panel C: Family-Level Using the Offset Measure
(1) (2) (3) (4) (5)

Quarter -3 -0.0001 -0.0000 0.0007 0.0003 -0.0007
(0.0003) (0.0002) (0.0005) (0.0005) (0.0005)

Quarter -2 0.0002 0.0004 0.0018* 0.0024 0.0008
(0.0003) (0.0002) (0.0010) (0.0015) (0.0008)

Quarter -1 0.0003 0.0012*** 0.0110** 0.0016 0.0007
(0.0003) (0.0005) (0.0044) (0.0013) (0.0010)

Quarter 0 (event) -0.0005 0.0007 0.0095** 0.0025** 0.0028**
(0.0007) (0.0007) (0.0042) (0.0012) (0.0014)

Quarter +1 -0.0006 0.0004 0.0094** -0.0024 0.0040**
(0.0007) (0.0010) (0.0047) (0.0042) (0.0017)

Quarter +2 -0.0008 -0.0001 0.0092* -0.0052 0.0012
(0.0008) (0.0010) (0.0048) (0.0060) (0.0009)

Quarter +3 -0.0016 0.0000 0.0086* -0.0068 0.0014
(0.0011) (0.0010) (0.0044) (0.0062) (0.0014)

Quarter +4 -0.0016 -0.0002 0.0101** -0.0060 0.0007
(0.0012) (0.0011) (0.0049) (0.0063) (0.0014)

Observations 1,496,939 1,640,862 196,743 232,674 238,634
Adjusted R-squared 0.0544 0.0525 0.0574 0.0177 0.0206
Bond FE YES YES YES YES YES
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Table 6: Extreme Fund Flows

This table reports regressions of cross trade measures on indicators for families that experience an extreme
fund flow in a particular quarter. Using fund-quarter data, we place funds into deciles based on flows for the
period. Funds in decile one have extreme outflows and funds in decile ten have extreme inflows. We then
identify family-quarters for which at least one fund encounters extreme inflows or outflows. The Extreme
Flow indicator is set to one if any fund has an extreme outflow or inflow. The dependent variables are the
Off-Tape Cross and Fund Offset Cross indicators, measured at the cusip-family-quarter level. All regressions
include bond x quarter fixed effects and standard errors are clustered at the family x quarter level. All
regressions include an intercept which is not reported. Standard errors are reported in parentheses.

(1) (2) (3) (4)

Dependent Variable: Off-Tape Cross Fund Offset Cross

Extreme Flow Indicator 0.0049*** 0.0043*** 0.0114 0.0091
(0.0005) (0.0005) (0.0077) (0.0078)

Family Size Tercile 0.0096*** 0.0361***
(0.0005) (0.0040)

Observations 2,201,192 2,201,192 2,201,192 2,201,192
Adjusted R-squared 0.5326 0.5328 0.0948 0.0964
Bond x Quarter Fixed Effects Yes Yes Yes Yes
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Table 7: Triggering Funds and Counterparty Funds

This table provides summary statistics on the characteristics of the triggering and counterparty funds in bond cross trading. For 1-to-1 cross
trades, we classify the fund selling the bond as the triggering fund. For 1-to-many trades, we classify the fund with the largest trade size as the
triggering fund. Counterparty funds trade with triggering fund during the cross trade. We first aggregate cross trading data to the fund-quarter
level. Columns (1) and (2) report the sample means for triggering funds and counterparty funds, respectively. Column (3) reports the sample
mean for funds that do not engage in cross trading. Columns (4)–(6) present pairwise comparisons across these groups. In Panel A, Extreme
Outflow (Inflow) is an indicator if a fund’s flow in quarter q-1 falls in the lowest (highest) decile across all funds, where quarter q is the cross
trade quarter. High Flow-to-Performance is an indicator if a fund’s sensitivity of flows to past 12-month performance in quarter q-1 is in the top
quartile among funds within the same family. Flow–performance sensitivity is estimated from rolling windows. In Panel B, High Total Fee is an
indicator if funds’ expense ratio is in the highest quartile among funds in the same family. High Performing Fund is one if funds’ past 12-month
moving average returns is in the highest quartile among funds in the same investment style. Larger Fund indicates whether fund size is in the
highest quartile among funds in the same family. Young Fund takes the value of one if fund age is in the lowest quartile among funds in the same
family. Standard errors are clustered at the fund level. *, **, and *** denote statistical significance at the 10%, 5%, and 1% level, respectively.

Triggering Funds Counterparty Funds Funds with (1) vs. (2) (1) vs. (3) (2) vs. (3)
Crossing in Quarter Crossing in Quarter No Crossing in Quarter

(1) (2) (3) (4) (5) (6)

Panel A: Fund Flow Measures
All Funds
Extreme Outflow 12% 8% 10% *** ***
Extreme Inflow 9% 9% 10%
High Flow-to-Performance 26% 22% 26% ** ***
Bond Funds
Extreme Outflow 11% 8% 11% * ***
Extreme Inflow 7% 10% 9% ** *
High Flow-to-Performance 24% 26% 27%

Panel B: High Value Fund Measures
All Funds
High Total Fee (A) 28% 23% 26% ** *
High Performing Fund (B) 24% 26% 25%
Larger Fund (C) 30% 29% 25% **
Young Fund (D) 22% 16% 25% *** * ***
Union (A, B, C, D) 72% 67% 69% ***
Bond Funds
High Total Fee (A) 35% 28% 26% * ***
High Performing Fund (B) 28% 29% 25% * **
Larger Fund (C) 28% 33% 26% *
Young Fund (D) 23% 22% 23%
Union (A, B, C, D) 77% 76% 66% *** ***
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Table 8: Fee Spread and Cross Trade

This table reports a fund-pair level analysis of fee spreads among corporate bond funds. For each fund-pair
that engages in a cross trade, we construct matched control fund pairs. Control pairs are defined as the
triggering fund (the fund initiating a cross trade) matched with other corporate bond funds in the same
family that (i) have not yet participated in a cross trade and (ii) traded corporate bonds within the past
two years. Cross Trade is an indicator equal to one if a fund pair participates in a cross trade in a given
quarter. For each cross trade between a triggering fund and counterparty fund in a given bond and month,
the value-weighted fee spread is calculated as the difference in expense ratios between the triggering fund and
its counterparties, weighted by each counterparty’s share of the absolute trading size relative to the total
cross traded size. This trade-level spread is then aggregated to a triggering fund-counterparty fund pair at
the quarterly level, with weights proportional to the absolute trade size of each CUSIP for the triggering
fund. The equal-weighted fee spread is the difference in expense ratios between the triggering fund and its
counterparty funds, giving each counterparty equal weight regardless of the trade size. A cohort refers to
the set of cross traded fund pairs and matched fund control pairs associated with a triggering fund in a
given quarter. Standard errors are clustered at the triggering-fund and quarter levels. *, **, and *** denote
statistical significance at the 10%, 5%, and 1% level, respectively.

Dependent Variables: Value-weighted Fee Spread Equal-weighted Fee Spread
(1) (2)

Cross Trade 0.086∗∗∗ 0.080∗∗∗

(0.018) (0.018)

Cohort FE Yes Yes
Observations 30,552 30,552
Adjusted R2 0.513 0.513
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Table 9: Consequence of Cross Trade on Performance

This table presents results of a fund-pair level analysis on the return spread. For each fund-pair that engages
in a cross trade, we construct matched control fund pairs. Control pairs are defined as the original triggering
fund (the fund initiating a cross trade) matched with other corporate bond funds in the same family that (i)
have not yet participated in a cross trade and (ii) traded corporate bonds within the past two years. Cross
Trade is an indicator equal to one if a fund pair participates in a cross trade in quarter q. The value-weighted
return spread is calculated as the difference in style-adjusted fund returns between the triggering fund and its
counterparty funds (the funds taking the other side of the trade), weighted by each counterparty’s share of
the absolute trading size relative to the total cross-traded size for a given bond and quarter. This trade-level
return spread is then aggregated to a triggering fund-counterparty fund pair at the quarterly level, with
weights proportional to the absolute trade size of each CUSIP for the triggering fund. The equal-weighted fee
spread is the difference in style-adjusted fund returns between the triggering fund and its counterparty funds,
giving each counterparty equal weight regardless of the trade size. A cohort refers to the set of cross traded
fund pairs and matched fund control pairs associated with a triggering fund in a given quarter. Standard
errors are clustered at the triggering-fund and quarter levels. *, **, and *** denote statistical significance at
the 10%, 5%, and 1% level, respectively.

Panel A: Value-weighted Return Spread

Dependent Variables: Value-weighted Value-weighted Value-weighted
Return Spread (q) Return Spread (q+1) Return Spread (q+2)

(1) (2) (3)

Cross Trade 0.208 0.206 -2.488
(1.960) (2.200) (1.597)

Cohort FE Yes Yes Yes
Observations 30,552 30,552 30,552
Adjusted R2 0.255 0.247 0.287

Panel B: Equal-weighted Return Spread

Dependent Variables: Equal-weighted Equal-weighted Equal-weighted
Return Spread (q) Return Spread (q+1) Return Spread (q+2)

(1) (2) (3)

Cross Trade 0.635 0.292 -2.393
(2.013) (2.227) (1.553)

Cohort FE Yes Yes Yes
Observations 30,552 30,552 30,552
Adjusted R2 0.255 0.247 0.287
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Table 10: Savings on Transaction Costs

We report estimated savings on transaction costs for Off-tape Cross and Fund Offset Cross trades. For each
CUSIP, we obtain monthly bid-ask spread measures from WRDS Bond Returns database and average to the
quarterly-level. We place bonds into 18 portfolios based on rating (investment grade, high yield/no rating),
issue size (less than $500 million, $500 to $1 billion, $1 billion or greater), and age (3 years or less, 3 to 10
years, greater than ten years). Then, for each cusip-quarter observation, we utilize the mean portfolio spread.
We define the half spread as .5*bid-ask spread. To estimate total potential spending on transaction costs
each cusip-family-quarter, we aggregate total (unsigned) holding changes across all funds, then multiply by
one-half of the spread estimate. We then aggregate these transaction cost estimates to the family-quarter
level (Panel A) and industry-quarter level (Panel B). For realized off-tape savings, we multiply the half
spread times the dollars saved (in par) and for savings on fund offset cross trades and maximum available to
cross we multiply by the full bid-ask spread. We do this at the cusip-family-quarter level, then sum to the
family-quarter level and report a simple average in Panel A. In Panel B, we compute industry savings by
aggregating savings to the quarter level. In Panel B, half bid-ask spreads (Column 2) are weighted averages
based on total spending on transaction costs each quarter. Large families are families in the top tercile of
AUM.

(1) (2) (3) (4) (5) (6)

# Obs Average Half
Bid-Ask
Spread

Total Potential
Spending on
Transaction

Costs

Savings on
Off-Tape Cross

Trades

Savings on
Fund Offset
Cross Trades

Savings on Max
Available to

Cross

Panel A: Estimated Savings on Transaction Costs–Family level: Average per Quarter

Full Sample 13,740 0.21% 1,028,107 59,849 37,314 87,780
Investment Grade 12,205 0.19% 532,895 29,444 25,922 47,222
High Yield/Not Rated 11,405 0.23% 668,322 40,592 17,214 55,217
Large Families 7,653 0.21% 1,797,150 105,649 66,511 155,409

Panel B: Estimated Savings on Transaction Costs–Industry level: Average per Quarter

Full Sample 55 0.23% 256,839,823 14,951,244 9,321,705 21,929,104
Investment Grade 55 0.22% 118,254,147 6,533,989 5,752,228 10,479,096
High Yield/Not Rated 55 0.24% 138,585,676 8,417,255 3,569,477 11,450,008
Large Families 55 0.22% 250,065,275 14,700,612 9,254,694 21,624,397
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Table 11: Regulatory Impact

This table presents results on the impact on cross trading activity of the New SEC Rule 2a-5 (also known as “fair value rule”), which became
effective in September 2022. We use four quarters for the pre- as well as the post-regulation periods. The pre-regulation period in all models is
2021 Q3 to 2022 Q2. In Columns 1-3, the post-regulation period is 2022 Q3 to 2023 Q2. In Columns 4-6, we exclude 2022 Q3, so the post
period is 2022 Q4 to 2023 Q3. In Panel A, the dependent variable is the Off-Tape Cross Indicator and the unit of observation is bond-quarter.
In Panel B and C, the unit of observation is family-bond-quarter and the dependent variables are the Off-Tape Cross and the Fund Offset Cross
Indicators, respectively. All regressions include bond fixed effects. The standard errors (reported in parentheses) are clustered at the bond level
in Panel A, and double clustered at the bond and family levels in Panels B and C.

Panel A: Industry-Level Using the Off-tape Measure
(1) (2) (3) (4) (5) (6)
All IG HY All IG HY

Post Period -0.0100*** -0.0168*** -0.0094*** -0.0040** -0.0123*** -0.0043
(0.0016) (0.0019) (0.0030) (0.0017) (0.0020) (0.0034)

Observations 80,725 53,245 26,841 80,270 54,007 25,946
Adjusted R-squared 0.3515 0.3487 0.4244 0.3412 0.3492 0.4130
Bond FE YES YES YES YES YES YES

Panel B: Family-Level Using the Off-tape Measure
(1) (2) (3) (4) (5) (6)
All IG HY All IG HY

Post Period -0.0010** -0.0013** -0.0013** -0.0002 -0.0007 -0.0006
(0.0005) (0.0006) (0.0005) (0.0005) (0.0007) (0.0006)

Observations 1,676,782 932,855 743,905 1,668,618 942,828 725,775
Adjusted R-squared 0.1429 0.1817 0.1491 0.1313 0.1722 0.1374
Bond FE YES YES YES YES YES YES

Panel C: Family-Level Using the Offset Measure
(1) (2) (3) (4) (5) (6)
All IG HY All IG HY

Post Period -0.0008 -0.0019 -0.0015* -0.0003 -0.0013 -0.0016*
(0.0014) (0.0021) (0.0008) (0.0015) (0.0023) (0.0008)

Observations 1,676,782 932,855 743,905 1,668,618 942,828 725,775
Adjusted R-squared 0.0515 0.0570 0.0324 0.0496 0.0548 0.0330
Bond FE YES YES YES YES YES YES
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A Internet Appendix

A.1 Cross trade ranking

A fund pair is defined by one triggering fund (the initiator of the trade) and one counterparty

fund. We classify cross trades into two categories: 1) 1-to-1: the triggering fund trades with

exactly one counterparty fund and 2) 1-to-many: the triggering fund splits its trade across

multiple counterparties (up to five counterparties). We further distinguish between: 1) Exact

matches, where the trade quantities line up exactly across funds and 2) 2% tolerance matches,

where quantities align within a ±2% band to allow for reporting frictions or partial fills.

When multiple potential matches exist, we apply an algorithm that prioritizes the most

plausible cross trade pairs to ensure that identified cross trades are unique and non-repetitive.

When a particular trade appears in more than one possible cross trade set, the algorithm

resolves overlaps based on the following criteria: the likelihood of a true cross trade increases

when the triggering fund has a larger trade size, the number of available counterparties is

smaller, and the trade quantities match exactly.

Illustrative examples are provided in Table A1. Example 1 demonstrates that larger trades

are prioritized over smaller ones. Two potential cross trade sets exist: the first includes funds

A, B, and C, and the second includes funds C and D. Because the first set has the larger

total trade size, it is selected as the cross trade. Once fund C is assigned to that set, it is no

longer available to match with fund D. Example 2 illustrates that cross trades involving fewer

funds are prioritized. Fund A and B could potentially cross trade with each other, with less

than a 1% difference in trade size. Another possible set includes funds A, C, D, and E. Since

the first set involves fewer participants, it is selected as the primary cross trade. Example 3

shows that exact trade matches are prioritized over approximate matches.

1



Table A1: Illustrative Examples of Cross-Trade Prioritization Rules

This table provides illustrative examples of cross trade prioritization rule when there are
multiple plausible cross trade within the same family, bond and report date.

Example 1: Prioritize the large trades

Report date Bond cusip FamilyID FundID Trade Cross trade

2010-11-31 Bond I Family A fundA -120000 1

Bond I Family A fundB 110000 1

Bond I Family A fundC 10000 1

Bond I Family A fundD -10000

Example 2: Prioritize fewer trades

Report date Bond cusip FamilyID FundID Trade Cross trade

2010-11-31 Bond I Family A fundA -120000 1

Bond I Family A fundB 119000 1

Bond I Family A fundC 5000

Bond I Family A fundD 100000

Bond I Family A fundE 15000

Example 3: Prioritize exact trades

Report date Bond cusip FamilyID FundID Trade Cross trade

2010-11-31 Bond I Family A fundA -120000 1

Bond I Family A fundB 120000 1

Bond I Family A fundC 118000

2



Figure A1: Relationship between the Cross Trade Measures

This figure reports the share of Fund Offset Cross trades among family-cusip-quarter observations classified as Off-Tape Cross.
The horizontal axis is an indicator of Off-tape Cross for a family, bond cusip, and quarter. Bars represent the average value of
the Fund Offset Cross indicator in each group.
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Figure A2: Distribution of the Cross Trading Measures by Family and by Bonds

This figure displays the dispersion of the cross trading measures. Panel A and B shows the distribution of the Off-tape Cross
Indicator by family and by bond, respectively. Panels C and D shows the distribution of the Fund Offset Cross Indicator by
family and by bond. For panel A and C, we first compute the average percentage of Off-tape Cross Indicator for each family over
bonds and time and then place families into 17 different groups based on their average percentage of Off-tape Cross Indicator.
We report the frequency distribution of these families across these groups. Panels B and D are created similarly, but with bond
cusips.

Panel A Panel B

Panel C Panel D
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Table A2: Data Sample. This table summarizes the steps involved in constructing the
corporate bond trades and mutual fund holdings samples. Corporate bond trade data are
from TRACE (Trade Reporting and Compliance Engine), bond descriptive data are from the
Mergent Fixed Income Securities Database (FISD), and mutual fund holdings data are from
the CRSP Mutual Fund Database. Our final sample covers the January 2009 to December
2023 period. We start by obtaining a sample of bonds from FISD, merging to TRACE, then
merging to CRSP mutual fund holdings to obtain a sample of funds holding the sample of
bonds described in Panel A. We apply a series of filters to eliminate holdings changes that
occur for reasons unrelated to funds’ discretion as outlined in Panel B.

Panel A: Corporate Bond Trade Sample Construction

# Cusips # Trades

Corporate bonds in FISD After FISD cleaning 59,064
Corporate bonds in TRACE and FISD 42,942 188,121,483
Exclude bonds with < 5 trades over sample period, primary
market transactions, and trades with reported trade size > issue
size, reported after the amount outstanding falls to zero, or
reported by dealer with offshore trades.

41,993 183,027,808

Retain dates January 2008 to December 2023 34,371 160,872,537

Panel B: Addditional Filters

# of fund- # of fund- # of family- # of cusip-qtr
cusip-report dt cusip-qtr cusip-qtr

(0) Start with CRSP holdings 56,238,384
(1) If the same report date has multiple effective dates in the
original holdings, take the one from the most recent effective dt;
this affects “nbr sharesSTART” in the following month as well

56,238,384

(2) Discard large changes of positions (i.e. extreme buys or sells) 56,004,400
(3) Keep if changes of holdings are nonzero 17,950,545
(4) Delete if report date < offering date or report date ≥ the
end date or in the quarter of the end date

16,349,904

(5) Drop if the report date has > 3 month lags 15,805,527
(6) Remove if year(report dt)=2008 or year(prevreportdt) = 2008 15,574,150
(7) Remove duplicate holdings reports 15,456,098
(8) Remove if a bond is in the offering quarter 13,773,682
(9) Delete if a bond matures within a year 13,374,380
(10) Remove if the % of ETF share class > 10% of the fund’s
asset

9,509,715

(11) Delete if a fund undergoes reclassification events 9,501,950
(12) Remove if trade > the offering amount 9,501,561

To aggregate to the family level
(13) Aggregate at the calendar quarter 6,236,646
(14) Remove if familyID is not available 6,230,896
(15) Aggregate at the family x cusip x qtr level 2,852,748

To aggregate to the industry level
(16) Start from (12) and aggregate at the cusip x qtr level 414,361
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Table A3: Cross Trading in Corporate Bonds: Alternative Samples

This table reports summary statistics of cross trading measures in corporate bonds using alternative definitions
and for various sub-samples. We devise conditional measures by sorting bonds into 18 categories based on
credit ratings (IG or not), size of issuance (small, medium, or large), and time to maturity (short, intermediate,
or long). For each category, we count the number of funds that held bonds in that category in any of the prior
four quarters. We re-estimate the measures by requiring at least 2 funds in each category and repeat this
analysis by requiring at least 5 funds in each category. We also broaden TRACE volume to include affiliate
and interdealer trades. Finally, we re-estimate the measures after excluding Yankee bonds (TRACE-eligible
U.S. dollar-denominated bonds issued in the United States by foreign issuers).

(1) (2) (3) (4) (5) (6)

%
Bond-Qtrs
w/ Off-tape

Cross
Indicators

% Bond-
Family-
Qtrs w/
Off-tape
Cross

Indicators

% Bond-
Fund-Qtrs
w/ Off-tape

Cross
Indicators

% Bond-
Family-
Qtrs w/

Fund Offset
Cross

Indicators

% Bond-
Family-
Qtrs w/

Max Avail
to Cross
Indicators

% Bond-
Family-
Qtrs w/
Union of

(2) and (4)

Conditional 2+ funds 3.5% 3.5% 5.7% 16.8% 8.5%
Conditional 5+ funds 3.7% 3.6% 6.5% 18.4% 9.3%
Including TRACE affiliate trades 11.9% 3.0% 3.1% 5.5% 16.1% 7.8%
Including TRACE affiliate and interdealer trades 9.0% 2.4% 2.4% 5.5% 16.1% 7.4%
Excluding Yankee bonds 12.1% 2.7% 2.8% 5.5% 16.2% 7.6%
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