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The market for repurchase agreements (repos) is an important source of short-term funding
for financial institutions operating in China. This article outlines the key features of Chinese
repo markets, focusing on the interbank market, before discussing recent developments
and their impact on the bond market. Repo rates have fallen and become less volatile over
the past couple of years, encouraging greater risk-taking in financial markets. Policy settings
in China have both shaped and responded to these developments.

Introduction

A repo is an agreement between two parties
under which the cash borrower sells or pledges
a security (usually a fixed income security) to the
cash lender, with the collateral bought back or
released from the pledge at a later date. Repos
are therefore economically equivalent to secured
loans and are an important part of short-term
funding markets in many economies.

In China, a repo can be conducted as an
exchange-traded transaction on the Shanghai or
Shenzhen stock exchanges, or‘over the counter’
in the interbank market. The exchange-traded
market has grown rapidly in recent years.
However, the interbank market — in which a range
of bank and non-bank financial institutions are
active —is much larger (both in terms of turnover
and outstanding lending balances) than the
exchange-traded repo market or the unsecured
interbank lending market (Graph 1 and Graph 2).
The interbank repo market is also used by the
People’s Bank of China (PBC) to adjust domestic
liquidity conditions via open market operations.
There is around CNY5 trillion (US$720 billion) of

* The authors are from International Department.
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lending outstanding in China'’s interbank repo
market, which is around one-third of the size of
the US repo market.

This article focuses on the interbank repo market
in light of its systemic importance as a major
source of short-term funding, the significant

role it plays in the PBC's liquidity management,
and the fact that it is viewed by the PBC as

1 The size of the US repo market is slightly over US$2 trillion, based on
2016 data on repos outstanding from the Federal Reserve Bank of
New York Primary Dealer Statistics database.
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an emerging channel for the transmission of
monetary policy. We outline the key features of
the market through the lens of the major cash
lenders and borrowers, and go on to discuss
recent developments, focusing on the build-up
of risks and changes to the PBC's liquidity
management framework.

Ownership of Collateral

As in major repo markets around the world,
bonds with low credit risk account for the bulk of
collateral used in China’s interbank repo market.
In recent years, Chinese government bonds
together with bonds issued by China’s policy
banks have accounted for nearly 90 per cent of
repo collateral (Graph 3).2 PBC bills historically
accounted for a large share of repo collateral, but
their usage has declined as the stock of PBC bills
outstanding has fallen over time, reaching zero in
2016. Other instruments (mostly corporate and
local government bonds) have accounted for

2 Policy banks are state-owned financial institutions that play a
quasi-fiscal role in channelling government funding to infrastructure
and development projects, and also play a significant role in the
financial system.
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just over 10 per cent of collateral in the interbank
repo market over recent years.?

Repos in the Chinese interbank market are
generally conducted on a‘pledged’basis rather
than on an‘outright’basis as is common in other
major markets (Graph 4). Under an outright
repo transaction the ownership of collateral is
transferred to the cash lender for the length of
the transaction. By contrast, under a pledged
repo agreement, ownership of the collateral
remains with the cash borrower but is pledged
to the lender such that it cannot be used by the
borrower for any other purpose until the cash
principal and interest is returned.*®

3 Inthe pledged interbank market, collateral must meet the
requirements specified by the cash lender, but is otherwise generic.
That is, cash lenders are not able to request specific or ‘special’
securities as collateral as is the case in most major markets. Collateral
requirements commonly relate to issuer type, credit rating, tenor and
or other structural features of the bond (for example, callable bonds
are not accepted as collateral by many lenders).

4 Outside of China, repo may also be conducted on a‘pledged for
re-use’basis, which allows the cash lender to rehypothecate the
collateral even though there is no transfer of title.

5 China Central Depository & Clearing (CCDC), a state-owned entity
responsible for the registration, custody and settlement of most
fixed-income securities in China, is responsible for ensuring that
the pledged securities it holds are not used for any other purpose,
including being pledged as collateral to another repo, until the
transaction has been unwound.
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As ownership of the collateral is not transferred
to the cash lender in a pledged repo transaction,
the lender cannot use (or rehypothecate’) the
collateral for the term of the transaction. This has
several important implications for the structure
of the market in China. First, it precludes the
inter-dealer broker model prevalent in other
major repo markets. In this model, a dealer

acts as an intermediary by lending cash to one
counterparty in exchange for collateral, and
using that collateral to borrow cash from another
counterparty, taking a spread between the

two trades as profit. While market participants
may act as intermediaries on an opportunistic
basis, the process of on-lending funds in the
pledged interbank repo market in China requires
substantially more collateral than in repo markets
where collateral ownership is transferred outright.

Second, pledged repos are less flexible than
outright repos. For example, repo markets are
commonly used by bond dealers and investors
to fund bond positions. This involves purchasing
a bond outright and using it as collateral in a
repo transaction to borrow the cash needed

to fund the bond purchase® Net cash flows are

6 As transactions do not settle instantaneously, funding may be
acquired after the purchase of a bond.
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thus zero but the investor gains exposure to the
bond. In an outright repo market, the investor
can unwind their bond position during the
term of the repo by borrowing an equivalent
bond under a second repo transaction and
selling it outright.” This creates a short position
that offsets the original long position. However,
this is not possible in a pledged repo market

as the collateral is not available to be sold.
Consequently, in order to retain the ability

to exit their positions when desired, bond
investors using pledged repo markets to fund
their positions are likely to have a preference
to borrow cash for shorter terms relative to
equivalent investors funding their positions
through outright repo markets. Indeed, in the
case of China, the use of overnight repos in the
pledged repo market increased dramatically
during 2015 alongside an increase in the
bond-repo carry trade (discussed below).

Finally, if market participants cannot
rehypothecate collateral, they have less scope to
profit from interest rate differentials. This may go
part of the way to explaining the steep slope of
the Chinese repo curve, particularly the spread
between overnight and 7-day repo rates, which
is persistently large (Graph 5). In an outright repo
market, participants could take advantage of an
interest rate differential such as this by lending
cash at the 7-day rate and using the collateral
received to borrow at the lower overnight rate. In
a pledged repo market, these market participants
would need to post their own collateral,
increasing the cost of the trade.

7 In most major markets dealers may also exit a bond position by
substituting collateral, or they may use open-ended repos in which
the date of the second leg is not specified at the commencement of
the transaction. These approaches are not possible in the pledged
interbank market.
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Graph 5 Graph 6
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Cash Lenders in the Interbank
Repo Market

Large Chinese commercial banks have historically

been the major suppliers of cash in the interbank
pledged repo market (Graph 6). In particular, the
large state-owned commercial banks account
for a substantial share of lending. This reflects
their large retail deposit bases and relatively
conservative balance sheet management, which
have resulted in more funds being available to
lend in the repo market.®

In contrast with the large national banks, while
smaller banks (referred to as city commercial and
rural commercial banks in China) are responsible
for a substantial share of lending in the repo
market, they have been net borrowers overall.
The scale of these institutions'involvement in
both the borrowing and the lending sides of
the market may be indicative of on-lending
activity, whereby institutions take advantage of

8 (CCDC data on repo activity by ‘national commercial banks'cannot be
split further between the large state-owned commercial banks and
the smaller joint-stock banks. However, data on the source and use
of funds in the domestic banking system from the PBC suggest that
the four large state-owned commercial banks account for the vast
majority of repo lending by this category of banks.

RESERVE BANK OF AUSTRALIA

2011
*  Six-month rolling average
** Relabelled from ‘special members’ in source data
Sources: CEIC Data; China Central Depository & Clearing; RBA

2013 2015 2017

opportunities to borrow cash at a lower rate than
that at which they can lend. However, it is also
likely to reflect differences in repo market activity
between institutions within this group.

Another significant source of funds in the
interbank repo market is China’s policy banks.’
Policy banks'lending in the repo market has
increased rapidly since early 2014, tripling in the
space of two years and making them systemically
important participants in the market. A large
increase in policy banks' funding over recent
years, via both bond issuance (the traditional
funding source for policy banks) and the PBC's
Pledged Supplementary Lending Facility (a facility
launched in 2014 that provides low-cost funding
to policy banks to support development lending),
has contributed to an increase in their capacity to
lend. It is possible that policy banks'increased repo
activity could have been part of a state-led push
to reduce volatility in repo rates (discussed below).

The PBC's lending in the interbank pledged repo
market, via its open market operations, has also

9 Policy banks'activity is recorded in the 'special members’ category
(Cruz, Gao and Song 2014). Of the three policy banks, China
Development Bank (CDB) is the most active in the repo market, with
net lending by ‘special members'in the pledged repo market closely
aligning with figures on repo lending recorded on CDB's balance sheet.



increased rapidly over the past couple of years.'®
This reflects the PBC's preference to manage
liquidity conditions through more active use of
open market operations rather than through
changes to reserve requirement ratios, as well as
the decline in the PBC's foreign currency reserves
since 2014, which has required offsetting liquidity
injections. Like policy bank activity, this increase
in the PBC's activity in the repo market is likely to
be aimed at reducing the volatility of repo rates.

Asset managers use the repo market for liquidity
management purposes, and have increased
their share of lending over recent years as the
value of assets under management has grown."
However, their cash lending in the interbank
repo market is considerably smaller than their
borrowing.

Cash Borrowers in the Interbank
Repo Market

Smaller banks and asset managers account for
most of the borrowing in the interbank pledged
repo market, with smaller banks accounting for
around half of outstanding borrowing (Graph 7).
These banks have smaller retail deposit bases
than the large state-owned commercial banks,
and as a group have been expanding their
balance sheets rapidly over recent years, resulting
in an increased reliance on wholesale funding
such as repo (RBA 2016).

In recent years, asset managers have also
increased their borrowing in the interbank
pledged repo market, and now account for
a significant share of outstanding borrowing.
This increase has occurred alongside a sharp
increase in the value of these funds’assets under
10 PBC repo lending and borrowing figures are calculated from PBC
open market operations. Lending to or borrowing from the PBC is

not captured in the data for other institutions, or in the aggregate
turnover or balances data.

For the purpose of this article, we group together institutions
recorded as fund institutions, insurance institutions, securities
companies and non-bank financial institutions as asset managers.

CNYtr|
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management, partly reflecting the generally

less restrictive regulation of some types of funds
management companies compared with banks'
activities. Asset managers are likely to have
increased their borrowing in the repo market in
recent years in order to engage in the bond carry
trade (discussed below).

The borrowing by national commercial banks
includes borrowing by joint-stock banks (which
are smaller than the large state-owned banks
that are major suppliers of funds), as well as by
the large state-owned banks for the purpose of
on-lending. The interest rates on repo agreements
in the interbank market are differentiated based
on both the quality of collateral offered and
the perceived creditworthiness of the borrower
(Shevlin and Chang 2015)."? Larger state-owned
banks are perceived as having the highest credit
quality, and so borrow at lower rates than smaller
banks, while asset managers typically borrow at
higher rates than the smaller banks. Higher rated
12 All else being equal, the credit quality of the borrower should matter

more under a pledged repo system, to the extent that it is more

difficult for the lender to acquire the collateral that has been pledged

in the event of a default. The only reported instance of default

in China's interbank repo market that we are aware of involved

the failure to repay an overnight repo of less than CNY50 million

(USS7 million) in March 2017 (Bloomberg 2017). This reported default
has not been officially confirmed.
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institutions such as the national commercial
banks can therefore borrow at relatively low
rates and on-lend at higher rates to smaller (less
creditworthy) institutions for profit.

Graph 8 shows net lending in the pledged
interbank repo market by type of institution.

This measure abstracts from on-lending activities
and differences within groups and thus shows
the ultimate suppliers and users of funds. In net
terms, the policy banks and the PBC are larger
suppliers of funds than the national commercial
banks, while smaller banks and asset managers
are net borrowers.

Graph 8
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Recent Developments and
Their Implications

In recent years an apparent policy-induced
decline in the level and volatility of repo rates has
been followed by an increase in leveraged bond
investments funded via repo, with an associated
build-up of risks in both formal and informal
markets. The PBC has responded with measures
to discourage excessive risk-taking, including by
extending the term of open market operations
and allowing short-term interest rates to increase
and become more volatile.

RESERVE BANK OF AUSTRALIA

The reduction in the volatility of repo rates

The volatility of Chinese repo rates declined
significantly over 2015 and has generally
remained low since then, notwithstanding an
increase since the second half of 2016 (Graph 9).
One factor contributing to lower volatility was
the introduction of reserve averaging for banks
in September 2015 (IMF 2016)."* However, the
increased involvement of policy banks and the
PBC in the repo market suggests a broader policy
objective by the Chinese authorities to dampen
volatility. A working paper co-authored by the
chief economist of the PBC's research bureau

in early 2016 supports this assessment (Ma et

al 2016). Specifically, it recommends shifting
monetary policy from the current approach
(focused on quantitative lending targets, ‘window
guidance'and central guidance of benchmark
lending and deposit rates) towards an interest
rate corridor approach — a shift that has also been
encouraged by the International Monetary Fund
(IMF 2016). The working paper also emphasises
the importance of improving the transmission

Graph 9
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from short-term rates (particularly the 7-day repo
rate) to other rates in the economy. A February
2017 article from PBC Assistant Governor Zhang
Xiaohui reiterates these goals. It states that the
transmission from short-term rates (especially
the 7-day repo rate and the rates on the PBC's
Medium-term Lending Facility) to bond rates and
bank loan rates has improved (Zhang 2017).

Policy banks increased their lending in the
interbank pledged repo market from early 2014,
with their share of outstanding loans rising from
around 20 per cent to almost 40 per cent by early
2015 (Graph 10). In early 2016, the share of policy
and central bank lending grew further as the PBC
increased its activity in the repo market. At the
same time, the PBC started managing liquidity
more actively, increasing the size of injections
and withdrawals and moving from bi-weekly
open market operations to daily open market
operations (Graph 11). This enabled the PBC,

like other central banks, to mitigate short-term
fluctuations in liquidity conditions more
effectively, such as those arising from large tax
payments or seasonal demand for cash.
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Graph 11
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The bond carry trade

The structural decline in the volatility of repo
rates has given rise to a consistent spread
between yields on short-term repos and
long-term bonds. This spread facilitates the bond
‘carry trade a leveraged bond investment in
which the investor receives the higher long-term
interest rate, but pays the lower shorter-term rate
(that is, the investor buys a bond and pledges it
in exchange for cash through the repo market).
Reports suggest that the combination of the low
level and low volatility of repo rates has indeed
led to an increase in leveraged bond investments
(Bloomberg 2016; Dongming 2016; Xinhua
Finance Agency 2016), and PBC commentary

has noted risks to financial institutions related to
maturity mismatch (Zhang 2017).

In the case of investments in long-term bonds
funded via short-term repo, the trade is subject to
refinancing risk whereby the interest differential
earned on the trade is eroded or becomes
negative if repo rates increase. The carry trade

is also subject to the risk of capital losses. This

risk is magnified by the leveraged nature of the
investment, with the result that investors funding
positions through the repo market are highly
sensitive to moves in bond yields.
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The widest and most consistent spread has Graph 13

been between overnight repo and long-term Repo Turnover
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There was some evidence of this in the December
quarter of 2016, when bid-ask spreads widened
alongside increases in repo market volatility

and bond yields. More generally, the build-up

asset managers over this period (in addition
to changes to the PBC's liquidity operations,
discussed below). On average, asset managers
are likely to borrow at a higher rate than banks
(reflecting higher perceived credit risk, Shevlin
and Chang (2015)), contributing to a rise in
average repo rates as these institutions' share
of turnover increases. Asset manager activity
also contributes to higher volatility to the
extent that the rates at which these institutions
can borrow are more sensitive to changes in

in leveraged bond investments appears to have
increased the sensitivity of the bond market to
volatility in repo rates. For example, in 2013 large
increases in repo rates had little impact on the
bond market, while a relatively minor pick-up in
the level and volatility of repo rates in late 2016
contributed to a material increase in yields.

Part of the pick-up in the level and volatility credit risk appetite. In December 2016, repo
of repo rates over the second half of 2016 has rates rose substantially as the premium paid
reflected the increased share of borrowing by by asset managers to borrow relative to banks
Graph 12 increased sharply. This premium rose in response
Bond and Repo Rates to concerns regarding the use of informal repo
On-the-run bond; daily agreements known as ‘dai chi'by some interbank

repo market participants.
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markets and are often informal in nature.' For
example, dai chi agreements have reportedly
been struck using instant messaging services.
Due to this informality, some transactions
undertaken in this market may not be legally
enforceable.

There are several reasons that market participants
may elect to transact in the dai chi market instead
of in formal repo markets. Dai chi transactions can
be used to remove assets from balance sheets for
the period of the loan, circumventing regulatory
limits on leverage. Dai chi also allows collateral to
be rehypothecated, facilitating greater flexibility
and leverage than pledged repo.

Though few data are available on this informal
market, the practice is reportedly widespread.
The president of CCDC has estimated that the
value of dai chi outstanding may be as high as
CNY12 trillion (USS1.7 trillion), which would make
it twice as large as the interbank repo market
(Dong 2016; Hong 2017). Without knowing

the types of collateral used, the enforceability

of contracts or the creditworthiness of the
institutions involved, it is difficult to make an
assessment of the risks involved with this activity.
However, the informality of the dai chi market
suggests that risks are likely to be higher than

in the formal repo market. Moreover, there is
likely to be some degree of overlap between
participants in the formal and informal repo
markets, such that risks that manifest in the

dai chi market could spill over into the interbank
and exchange-traded markets.

In mid December 2016 the asset management
firm Sealand Securities announced that two
former directors had forged CNY16.5 billion
(US$2.4 billion) in dai chi contracts in transactions
with a number of other financial institutions.
Sealand’s announcement cast doubt over whether

14 The information on the dai chi market is based on Dong (2016),
Moriyasu (2016), BIS (2017), Hong (2017) and Long (2017).
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the firm would buy back the bonds being held in
relation to the fraudulent transactions, which at
the time were carrying mark-to-market losses of
around CNY1 billion (US$145 million), or 7 per cent
of the firm’s shareholder equity.

The announcement resulted in volatility in interest
rate markets. In the formal repo market, cash
lenders became reluctant to provide funding to
non-bank financial institutions, with the spread
between interest rates paid by these institutions
and those paid by banks increasing sharply.”

In the bond market, yields rose significantly

and bid-ask spreads widened. However, this
dislocation was short lived as the China Securities
Regulatory Commission was reported to have
stepped in to force a resolution and large Chinese
banks reportedly increased their lending in the
repo market via'X-repo’ X-repo is a repo facility
launched by the PBC in 2015 to anonymously
match interbank repo lenders and borrowers, with
standardised collateral and haircut requirements.
Lending through X-repo ensured access to
financing for non-bank financial institutions that
were unable to borrow via traditional repos due
to the spillover of credit concerns from the dai chi
market into the interbank market.

Extension to the term of the PBC’s market
operations

The increased use of leveraged bond purchases

and informal repo markets has increased the

level of risk in China’s financial system. In August

2016, in an apparent response to these risks,

the PBC started augmenting its standard 7-day

open market operations with 14- and 28-day

terms. While there was no official comment

on the change in approach at the time, there

were widespread reports (Reuters 2016) that

15 The gap between a measure of the 7-day repo rates that includes
borrowing by all types of financial institutions and one that includes
only borrowing by deposit-taking institutions spiked to around

100 basis points in late December from a normal range of around
10 to 30 basis points.
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the PBC was trying to reduce the extent of
leveraged bond purchases by encouraging
less use of overnight repos and greater use of
(more expensive) longer-term repos.

In February, PBC Assistant Governor Zhang
noted that the change to the PBC's open market
operations had the practical effect of mitigating
financial institutions maturity mismatch and
liquidity risks (Zhang 2017). Overnight repo
turnover has fallen since the change, with some
investors in the bond carry trade likely to have
been deterred by the resulting increase in the
level and volatility of repo rates.

Conclusion

Chinese repo markets have expanded rapidly

in recent years, consistent with the broader
development of China’s financial markets.

This growth has provided financial market
participants with the depth and liquidity
necessary to effectively manage their short-term
assets and liabilities. Moreover, the repo market’s
development is viewed by the PBC as supporting
further moves toward a monetary policy
framework based on targeting a short-term
interest rate in the future. However, as in other
financial markets, the expansion of short-term
funding markets can give rise to financial stability
risks, especially where these markets are informal
in nature. Risks appear to have risen with the
growth in China’s repo markets, and the policy
landscape is responding to these risks.
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