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1. Abstract

To mark the tenth anniversary of the global financial crisis, we use the experimental UK flow of funds statistics to
study the behaviour of the UK financial sector between 1997 and 2015, with a specific focus around the period
leading up to the crisis.

We show how these experimental data can provide insights that could have been important during the build-up to
the crisis, potentially giving early warning signs of a rise in financial instability. These include the rapid balance
sheet expansion of the formal banking sector and the associated depressed retail deposit to asset ratio, its
increased interconnectedness with the shadow banking sector and the rest of the world, and the shift in banking
business model towards a more vulnerable structure involving trading more derivatives against the rest of the
world.

Through this we demonstrate the usefulness of the flow of funds statistics in monitoring financial vulnerability.

2 . Introduction

The financial crisis in 2007 to 2008 saw some of the biggest global financial institutions face major financial
difficulties and the financial intermediation system fail. As losses associated with the US sub-prime housing
market in 2007 became more widespread and surfaced in places that had not been expected, it revealed both the
interconnected nature of the UK financial sector and the opaque nature of some modern financial instruments.

One of the many lessons is that the then-existing financial accounts data were insufficient at both local and global
levels to accurately measure the risks that were piling up in the balance sheets of the financial sectors in different
countries. This issue is particularly relevant for the UK, which is an international financial centre and has by far
the highest financial balance sheet to nominal gross domestic product (GDP) ratio in the G7 countries (Nolan and
Matthews (2016)). An improved understanding of the interconnectedness of the UK financial sector as well as
being able to monitor counterparty information on financial assets and liabilities by instrument at a more
disaggregated level is necessary to understand better where financial vulnerabilities may be building.

In recent years, the Barker and Ridgeway Review and Bean Review have identified the need for more detailed
and complete flow of funds statistics. To address this gap, Office for National Statistics (ONS) set up an ambitious
initiative in partnership with the Bank of England in late 2014 to enhance the coverage and quality of financial
accounts statistics for the UK. The centrepiece of this project is to develop granular whom-to-whom, or “flow of
funds” (FoF) statistics on the balance sheet positions and inter-sectoral financial flows for a larger number of
sectors and instruments. An international comparison of the provision of financial statistics by Nolan and
Matthews (2016) points out that successful delivery of this project will make the UK a world leader in this area.

We have published experimental whom-to-whom statistics for financial balance sheet levels between 1997 and

20151, Figure 1 provides a Sankey diagram illustrating the sectors and instruments currently available in the
experimental whom-to-whom matrices. It shows in a particular year what instruments the sectors hold their
financial liabilities in and to whom they owe those instrument liabilities.

Figure 1: A Sankey diagram showing the interactions between the various sectors

Table 1 provides definitions for the main sectors being analysed in this article, namely monetary financial
institutions (MFI), other financial institutions (OFI) and rest of the world (RoW). Definitions consistent with the
European System of National and Regional Accounts (ESA) 2010 for the full range of sectors and financial
instruments from Figure 1 are provided in the Annex.
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Table 1: Definitions of monetary financial institutions, other financial institutions and the rest of the world

Sector Definition

Monetary  This includes three subsectors:

financial

institutions ¢ Central Bank (the Bank of England)

(MF1) * Deposit-taking corporations (that is retail banks and building societies)
* Money market funds (that is corporations engaged in lending and borrowing using instruments
which can be considered as close substitutes for deposits)

Other This includes four subsectors:

financial

institutions ¢ Non-money market funds (for example hedge funds, private equity funds etc)

(OF1) » Other financial intermediaries (for example non-bank securities dealers, securitisation special

purpose vehicles etc)
* Financial Auxiliaries (for example central clearing parties, brokers, fund managers etc)

« Captive financial institutions and money lenders (for example holding companies)

Rest of the This includes all institutions or individuals that are not resident in the UK but have economic
world interactions with resident units. These can be overseas corporations, charities, governments or
(RoWw) private individuals, or international organisations, irrespective of their geographical location.

Source: Office for National Statistics

In this article we explore the usefulness of the experimental flow of funds statistics in understanding the
behaviour of the UK financial sectors of MFIs and OFIs, which represent our current best proxy measures for

“formal®” and “shadow?" banking respectively, around the time of the financial crisis in 2008. It is important to
note that ongoing development at ONS is aiming to produce more granular sectorisation, which will provide more
accurate estimates for the formal and shadow banking systems, and for a greater number of instruments than
currently available. This is discussed in greater detail in Section 7.

The structure of this article is as follows.

We highlight the aggressive expansion of the formal banking sector’s balance sheet position, excluding financial

derivatives? and the decreasing reliance on retail deposits5 as sources of funding. Hahm et al (2013) shows that
this is associated with financial vulnerability.

We dig deeper, using counterparty information in the experimental statistics, into the questions of how the MFI
sector, or the formal banking system, sourced funds (liabilities) and used these funds (assets). We observe rising
interconnectedness of the MFI sector with the RoW, which increased the likelihood of foreign vulnerabilities
transmitting across borders.

We then study the funding and asset purchase of the shadow banking sector, noting that in the run-up to the
financial crisis it was becoming more interlinked with the formal banking sector. This would accelerate the
spreading of financial difficulties across the whole banking system.

We also look at the rise of the use of financial derivatives. Derivatives are the most versatile but also most
complex type of instruments where the network of exposures can become highly convoluted. At the height of the
financial crisis, the aggregate derivatives position of the MFI sector was almost equivalent to its balance sheet
excluding derivatives due to an increase in interactions with the RoW, reflecting the very high level of stress
within the financial system.
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We conclude by outlining the ongoing development of the flow of funds statistics that is relevant for understanding
and monitoring the UK banking system.

Notes for: Introduction

1. The current estimates are consistent with the UK Economic Accounts Quarter 1 (Jan to Mar) 2016,
excluding Other accounts receivable/payable. They are subject to revisions as part of the Blue Book 2017
process later this year.

2. The formal banking system refers to deposit-taking corporations and their financial activities. They are
supervised by the Bank of England under traditional bank regulation. For example, they have depositors
whose funds are protected and insured by the Financial Services Compensation Scheme, and they can
borrow in an emergency from the Bank of England. The formal banking system is closely, albeit
imperfectly, matched to the definition of the monetary financial institutions (MFI) sector. The MFI sector
includes the formal banking system and also the Bank of England and money market funds.

3. There are different working definitions of the shadow banking system in the literature, and in this article we
follow the broad measure proposed by the European Systemic Risk Board, or ESRB (2016). It defines
shadow banking as “credit intermediation performed outside the traditional banking system” and proposes
a “conservative approximation” by the combined balance sheet positions of the investment fund sectors
(including money market and non-money market funds), other financial intermediaries, financial auxiliaries
and captive financial institutions. This definition is closely matched to that of the other financial institutions
(OFI) sector, apart from the inclusion of money market funds, a sector that is estimated in a separate
commission to be of relative insignificance, accounting for between £4 billion to £8 billion in assets in 2016
(the OFI sector is estimated to hold over £4,000 billion overall).

4. Even though derivatives are recorded on the balance sheet, analyses of bank funding sources typically do
not consider them (for example, see IMF 2013, Beau et al 2014) because they are not used for such
purpose. Also, the recording for a forward-type derivative may switch between being an asset or liability
over the course of the contract. See Section 6 for a more detailed discussion of derivatives.

5. The Bank of England terms this “retail funding” (Beau et al 2014) and defines it as deposits that
households and small companies keep with a bank.

3. Recognising vulnerability in the formal banking system

Deposit-taking corporations, such as banks, can draw funding from multiple sources. These include taking
deposits, raising money through the wholesale and inter-bank market, issuing debt securities and issuing equity.
There are different properties to these sources of funding and there are drawbacks and advantages depending on
the circumstances. A full discussion is provided in Beau et al (2014). Out of all sources, retail deposits are
regarded as the most stable (Akritidis (2017)) as well as the least costly — they require no collateral and typically
incur zero or very low level of interest.

Using the experimental flow of funds statistics, we define the retail deposits to asset ratio of the monetary
financial institutions (MFI) sector as households and non-profit institutions serving households (HH plus NPISH)

deposits with MFI divided by total MFI assets (excluding derivatives) 1 Retail deposits are also referred to as
“core liabilities” in the literature (for example, see Hahm et al (2013)) as they are stable and predictable.

During economic growth when credit risks are low, MFIs typically are willing to expand their balance sheets by
increasing their risk appetite and purchasing relatively riskier assets. When core liabilities cannot keep up, the
banks will explore alternative non-core sources of funding from the capital market, such as those listed previously
and from overseas creditors, to finance their expansion. Accordingly, the core liabilities to assets ratio will fall.
See Figure 2 from Hahm et al (2013) for a stylised illustration of a lending boom. Expansion of balance sheet
through a lowering of the retail deposits to assets ratio will be associated with above-trend growth in credit and
compressed risk premiums. There are also increased vulnerabilities to deleveraging by foreign creditors.
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Figure 2: An illustration of expansion of monetary financial institutions assets financed by non-core

liabilities
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Using the experimental flow of funds statistics, Figures 3 and 4 show the retail deposits to MFI assets ratio and its
components between 1997 and 2015 for the UK. It is clear the ratio was in decline for over 10 years in the run-up

to the height of the financial crisis in Quarter 4 (Oct to Dec) 2008 2 as MFI assets had always grown faster than

retail deposits. This widened after 2004, signalling higher vulnerability. In the post-crisis period, retail deposits
continued to grow steadily, confirming them as a stable source of funding, while the MFI sector slowed its
expansion of assets and eventually reversed, falling below the pre-crisis position. These contributed to the
flattening and then rising of the retail deposits to assets ratio after Quarter 4 2008.
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Figure 3: UK retail deposits to monetary financial institutions assets ratio

Quarter 1 (Jan to Mar) 1997 to Quarter 4 (Oct to Dec) 2015

Figure 3: UK retail deposits to monetary financial institutions
assets ratio
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Figure 4: Growth of households and non-profit institutions serving households deposit and monetary
financial institutions asset, indexed to 100 in Quarter 1 (January to March) 1997

UK, Quarter 1 (Jan to Mar) 1997 to Quarter 4 (Oct to Dec) 2015
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Notes for: Recognising vulnerability in the formal banking system
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1. This is a close but not perfect proxy for retail deposits because of the exclusion of small non-profit
institutions serving households (NPISH) businesses. Ongoing development of the flow of funds project is
looking at sub-sectorising private non-financial corporations (PNFC) into businesses of different size bands.
Such granular data will allow us to capture the retail deposits to assets ratio more accurately.

2. September to October 2008 saw a series of high-profile financial institution failures around the world,
including the US government bail-out of Fannie Mae and Freddie Mac, the bankruptcy of Lehman Brothers,
the UK government bail-out of Royal Bank of Scotland, Lloyds TSB and Halifax Bank of Scotland. For
simplicity we use Quarter 4 2008 as the cut-off for describing the financial crisis, though the first sign of the
crisis is commonly attributed to the shutdown of two BNP Paribas hedge funds in August 2007.

4 . MFI sources and uses of funds (excluding derivatives)

Having recognised heightened vulnerability in the formal banking system in the run-up to the financial crisis, we
next exploit the counterparty information in the experimental flow of funds (FoF) statistics more fully to
understand the nature of the vulnerability. We consider the monetary financial institutions (MFI) sector’s sources
of funds (liabilities) and their uses (assets) around the time of the financial crisis. We exclude derivatives in the
analysis, which are discussed separately in Section 6.

The UK formal banking sector has been using the rest of the world (RoW) as an important source of funds since
1997. Figure 5 shows that the RoW acted as counterparty to about 41 to 43% of MFI liabilities in between 1997
and 2006, the biggest counterparty sector of all. From the second half of 2007, there was a spike in the
proportion of overseas funding. It peaked at 49% in Quarter 1 (Jan to Mar) 2008, highlighting how interconnected
the UK financial sector was with the RoW.

In terms of the MFI sector’s uses of funds, the pattern largely mirrored that of its sources of funds, with RoW the
biggest debtor, averaging over 40%, followed by households and the MFI sector. There was a similar spike with
the RoW around 2007 to 2009. The most significant change in the MFI's uses of funds after the crisis was in the
central government sector, which increased to an average level of over 5% post-crisis compared with about 1%
prior. However, rather than reflecting a behavioural change of the formal banking system in response to the crisis,
this is likely reflecting the impacts of quantitative easing. The MFI sector currently includes the Bank of England,

which purchased government bonds through its quantitative easing programme in the post-crisis period 1
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Figure 5: Proportion of monetary financial institutions assets and liabilities excluding derivatives, by

counterparty sectors
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Figure 6 shows the growth of the nominal value of the MFI sector’s balance sheet (excluding derivatives), which

increased nearly four-fold between 1997 (£2.2 trillion of assets 2) and 2008 (£8.1 trillion). After an initial dip after
the crisis between Quarter 4 (Oct to Dec) 2008 and Quarter 2 (Apr to June) 2009, the sector continued to expand

but at a slower pace until 2013. After that, it contracted to roughly the pre-crisis level by the end of 2015.

Figure 6: Trends in monetary financial institutions assets (+) and liabilities (-), breakdown by

counterparty sectors
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Figure 7 shows that the MFI sector predominantly receives funds through deposits. This includes retail deposits,
as well as wholesale deposits from large companies and overseas, and funding from inter-bank lending. Funds
received through issuing equity and debt securities are limited, accounting for only 17% of MFI liabilities in
Quarter 4 2015. Putting this alongside Figure 4 allows us to conclude that the expansion of the MFI debt position
in the run-up to the crisis was more driven by growth in “non-core” liabilities, which would have increased
uncertainty and funding costs.

In terms of the uses of funds, the MFI sector purchases mainly loans and deposits, including inter-bank lending,
and long-term debt (LTD) to a lesser extent. The composition is largely constant through time, though we notice
the importance of loans assets, to which the household sector is the major counterparty, slightly dropped after the
financial crisis.

Loans assets of the MFI sector capture both secured (for example, mortgage) and unsecured loans (for example,
credit card), so this indicates a reversal in the sector’s pre-crisis lending behaviour, which has often been cited as
a contributing factor to the crisis. Interestingly, the importance of long-term debt securities (LTD), which includes
mortgage-backed securities (MBS), has not receded after the crisis. The unravelling of the value of MBS due to
the sub-prime nature of mortgages packaged within them is often cited as the trigger of the financial crisis, but
even if we discount the Bank of England’s quantitative easing programme, which accounts for over £400 billion of
MFI LTD assets, we still only observe a minor fall in the sector’s position compared with pre-crisis level. As we
will see in Section 6, the effect of this is potentially captured in the derivatives market instead, where heightened
uncertainty has led to a surge in activities.

Figure 7: Trends in monetary financial institutions assets (+) and liabilities (-), breakdown by instruments

UK, Quarter 1 (Jan to Mar) 1997 to Quarter 4 (Oct to Dec) 2015
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So far, by excluding derivatives and looking at traditional sources and uses of funds of the MFI (or formal
banking) sector, the following patterns are particularly obvious in the run-up to the financial crisis: firstly, the
balance sheet had greatly expanded; secondly, the sector was highly interconnected with the Row and
particularly so between 2007 and 2008.

On the first point, we already discussed in Section 3 that vulnerabilities are associated with an over-expansion of
the balance sheet with respect to the growth of retail deposits. On the second point, greater financial
interconnectedness with the RoW can bring benefits and costs. Borrowing the argument from Liu, Roth and Quiet
(2015), greater access to the RoW allows domestic sectors to access funds and transfer risks more easily , but
overseas stresses also tend to spread more rapidly and extensively across the financial system.
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For example, a liquidity issue in foreign financial systems may be transmitted across-border, resulting in a
reduction in the domestic provision of financial services, affecting lending to households or businesses that
produce non-financial goods and services in the economy. This is anecdotally supported in the experimental
statistics by the reduction in MFI loans assets after the crisis, especially towards the private non-financial
corporations sector. Hahm et al (2013) indeed find that the most consistently reliable indicator of vulnerability of
both a currency crisis and a credit crisis is a high level of bank liabilities in the RoW , which was present in the UK
formal banking system between 2007 and 2008.

Notes for: MFI sources and uses of funds (excluding derivatives)

1. Latest Bank of England data show that their current outstanding stock of holdings from government bonds
purchase as part of the programme stands at nearly £430 billion.

2. The sectoral aggregates in this article, whether presented as numbers or in graphs, are calculated by
summing across instruments. There are very minor discrepancies, especially in the earlier years, with the
reported simple totals presented as part of the experimental statistics.

5. OFl sources and uses of funds (excluding derivatives)

We now turn our attention to the shadow banking sector. The discussion of balance sheet position in this section
continues to exclude derivatives.

Shadow banking covers all financial intermediaries that do not take deposits and do not have a banking licence.
Nonetheless the sector performs bank-like activities in channelling funds from lenders to borrowers. It is typically
highly interconnected with the formal banking sector and as such can become a source of systemic risk both
directly and indirectly (Financial Stability Board (2017)). In this section we use the experimental flow of funds
statistics to understand its interconnectedness with the formal sector and its behaviour before and after the
financial crisis.

First, we look at the proportion of other financial institutions (OFI) assets and liabilities, excluding derivatives, by
counterparty sectors in Figure 8. The rest of the world (RoW) and the monetary financial institutions (MFI) sectors
clearly play an important role, with the RoW especially so in OFI assets.

However, the current iteration of the experimental statistics contains a considerable amount of missing
information with regards to the counterparty to OFI — about 20% of OFI assets and 30% of liabilities are without
known counterpart. Ongoing development in the flow of funds (FoF) project is addressing this issue and we will
report as soon as progress is made.

Notwithstanding this, we observe from the data a spike in the OFI sector’s interconnectedness with the MFI
sector around the time of the financial crisis. We see that in Quarter 3 (July to Sept) 2005 there was 21% of the
OFI sector’s funding sourced from the MFI sector but the figure increased sharply to 33% by Quarter 1 (Jan to
Mar) 2009, before dropping quickly and eventually settling around levels of 15% in the latest available data. The
story on the side of OFI assets against the MFI sector is very similar.
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Figure 8: Proportion of other financial institutions assets and liabilities excluding derivatives, by
counterparty sectors

UK, Quarter 1 (Jan to Mar) 1997 to Quarter 4 (Oct to Dec) 2015
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In terms of the nominal value of the balance sheet, Figure 9 shows that the shadow banking system is smaller
than the formal banking system, but its relative importance has grown since the financial crisis. In Quarter 1 1997,
OFI liabilities stood at £0.9 trillion, or 48% of the size of MFI liabilities (£1.9 trillion). At the height of the financial
crisis in Quarter 4 (Oct to Dec) 2008, OF! liabilities were valued at £3.4 trillion. The expansion over 1997 levels
was nearly 380% but it was not as high as the growth rate of the MFI sector and its size relative to MFI liabilities
dropped to 42%. After the crisis, the growth of the formal banking system stalled but shadow banking continued
to increase in activitiy. By the end of 2015, OFlI liabilities reached £4.3 trillion and this was over 57% of the size of
MFI liabilities.

Figure 9: Trends in other financial institutions assets (+) and liabilities (-), breakdown by counterparty
sectors

UK, Quarter 1 (Jan to Mar) 1997 to Quarter 4 (Oct to Dec) 2015
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Figure 10 shows the structure of the OFI sector’s balance sheet. We can see that the shadow banking system is
by and large funded (liabilities) by loans, equity and long-term debt securities. As for uses of funds (assets), it
mainly purchases assets in the form of deposits, equity and long-term debt securities.

Figure 10: Trends in other financial institutions assets (+) and liabilities (-), breakdown by instruments

UK, Quarter 1 (Jan to Mar) 1997 to Quarter 4 (Oct to Dec) 2015

OFI assets (+) and liabilities (-) by instrument
10000 - '

G000 -

)

G000 -
— Owerall MF| axcl derivatives

4000 -

SR

! Deposits
IIII||I||| A A IPSGS
IIIII"IIIInlII]III|IIIIII|II|I"III|II] P Loans

, |
1 LTD

E Wso
1
1

-2000

-4000 -

G000 -

Value (£ billion) of assets (+) and liabilities

-&000 -

(]
1
- 1 L] ! 1 1 L] ! 1 1 1 1]
1088 2000 2002 2004 2006 2008 2010 2012 2014 2018
period

-10000

Overall, we see that the OFI sector was particularly interconnected with the MFI sector in the run-up to the
financial crisis, which may have increased the likelihood of financial vulnerabilities spreading across the banking
system and aggravated the financial crisis. Also the OFI sector continued to grow after the crisis while the MFI
sector remained flat, suggesting a potential shift in the source and the type of financial vulnerabilities present in
the overall financial system.

6. The use of financial derivatives

The analysis so far has highlighted the symptoms of increased financial vulnerabilities, such as a lowering of the
retail deposit to asset ratio and increased interconnectedness of the monetary financial institutions (MFI) sector
with the rest of the world (RoW) and other financial institutions (OFI) sectors.Further considering the market for
financial derivatives may offer extra insights. The reason is summarised in a report by the Organisation for
Economic Co-operation and Development (OECD) in 2013, which states that “the banking model has evolved
over time, becoming increasingly dominated by wholesale markets and in particular derivatives, to the detriment
of the more traditional deposit-taking and lending activities”. In this section, we complete the analysis of the UK
banking system by studying the MFI and OFI sectors’ derivatives activities, using the experimental flow of funds
(FoF) statistics.

Derivatives are financial assets based on, or derived from a different underlying instrument such as another
financial asset, a commodity or an index. Since the hedging or offsetting of risk is frequently a motivation for their
creation, they can be referred to as hedging instruments. Their recording in the national accounts as assets or
liabilities are determined by their properties — see Valdivia-Velarde (2010) for a fuller discussion. A summary is
provided in Table 2.
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A forward-type contract is an unconditional contract by which two parties agree to exchange a specified quantity
of an underlying item at an agreed price on a specified date. Examples include futures or currency swaps. As the
value of the contract is over-and-above the value of the underlying asset, the contract has zero value at inception
and typically requires no up-front payment. Depending on the fluctuation in price over the course of the contract,
a forward-type derivative may switch between being an asset (favourable price fluctuation) or a liability
(unfavourable) to the same party. On the other hand, an option, whereby the purchaser acquires from the seller
the right to buy or sell a specified item at a specific price on or before a specified date in exchange for a down
payment, is always recorded as a liability to the seller. This is because the down payment creates a value for the
contract from its inception. Credit default swaps (CDS), which are insurance-like contracts that allow investors to
hedge against default risks in exchange for premiums, also fall into this category.

Table 2: Summary of differences between the recording of forward-type derivative contracts and options
in the national accounts

Forward-type contract Options

* No up-front payment (premium) » Up-front payment (premium)
 Contract has zero value at inception » Contract has value at inception

» Obligations for transaction at maturity » Exercise at discretion of the buyer

» During life of the contract, either party can be creditor « The buy is always the creditor, and the seller is
/debtor (and it may change) always the debtor

» Forwards can switch between assets and liabilities for ¢ Along the contract, only asset for one
both counterparties counterparty and liability for the other

Source: Valdivia-Velarde (2010)

We show in Figures 11 and 12 the trends in derivatives activities of the MFI and OFI sectors respectively. The

beginning of the analysis period here is 2004, instead of 1997 in previous sections, because prior to that

recording of derivatives was poorl.

In the MFI sector, the amount of derivatives activities rose sharply in the run-up to the crisis. At the beginning of
2004, MFI derivatives assets were valued at £1 trillion, or 22% against an overall MFI assets position excluding
derivatives of £4.6 trillion. By the beginning of 2008, the percentage was over 50% and at the height of the crisis
in Quarter 4 (Oct to Dec) 2008, the value of MFI derivatives contracts reached £7.5 trillion, nearly level with the
MFI balance sheet excluding derivatives. It then fell sharply and by the end of 2015 returned to a level of £2.9
trillion. We see that much of the spike in Quarter 4 2008 was driven by contracts against the RoW. This may be
reflecting uncertainty in other asset markets such as exchange rates and credit risks, which led to banks taking
up new derivatives positions to hedge against heightened risks.
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Figure 11: Trends in monetary financial institutions derivatives assets (+) and liabilities (-), breakdown by

counterparty

UK, Quarter 1 (Jan to Mar) 2004 to Quarter 4 (Oct to Dec) 2015
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Turning to the OFI sector, the use of financial derivatives in the run-up to the crisis was less prominent than in the
MFI sector both in terms of the absolute value and the relative proportion to total activities excluding derivatives.
The OFI sector before 2010 was trading derivatives primarily with the MFI sector only. After the crisis, following

an initial contraction the amount of OFI derivatives activities as measured by value actually grew beyond the

financial crisis peak to £2.8 trillion in Quarter 3 (July to Sept) 2010 due to increased trading with the RoW. In the
most recent data it fell to £1.5 trillion but remained comparable with the level seen during the crisis. This is in

contrast to the MFI sector’s use of derivatives shown in Figure 9, which shrank over 60% from its financial crisis
peak by the end of 2015.

Figure 12: Trends in other financial institutions derivatives assets (+) and liabilities (-), breakdown by

counterparty

UK, Quarter 1 (Jan to Mar) 2004 to Quarter 4 (Oct to Dec) 2015
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As noted by the OECD (2013), the banking model has indeed evolved and the sharp rise in the use of financial
derivatives and in particular against the RoW in the run-up to mid-2009 is a defining feature of the 2008 financial
crisis from the viewpoint of the experimental FoF statistics.

Hull (2012) states that “derivatives are very versatile instruments. It is this very versatility that can cause
problems. Sometimes traders who have a mandate to hedge risks or follow an arbitrage strategy become
(consciously or unconsciously) speculators. The results can be disastrous.” Li and Marinc (2014) find that
financial derivatives are positively and significantly related to systematic risk exposures. Similarly, the OECD
(2013) report finds that the use of derivatives in banks’ risk-weighting process creates ineffectiveness and
distortions that meant leverage was not effectively restrained. Indeed, the House of Commons Treasury
committee report (2009) on the banking crisis states that the explosion in size of the UK’s financial sector was
due to new financial instruments being created to satisfy the search for yield, but as a side effect risk was
heightened, defeating the purpose of derivatives.

Lehman Brothers and AIG in 2008 were prime examples of firms that in search for yield oversold credit default
swaps, an insurance-like derivative contract that investors use to hedge against the risk of the firms they invest in
default. They can act as a cheap source of funding for credit default swaps (CDS) sellers, particularly in a
buoyant economic environment where default risks are low. However, as the business environment started to turn
after the US sub-prime mortgage crisis surfaced, the CDS sellers became vulnerable and struggled to meet their
obligations as more firms started to default. This exacerbated the credit crisis.

Derivatives contracts also typically heighten counterparty risks, that is, the impact of counterparties being unable
to meet their obligations. Bespoke bilateral derivative contracts (or “over-the-counter” (OTC) contracts) are
typically not centrally cleared and they make up by far the largest share of financial derivatives market — 86% in
December 2016 according to the Bank for International Settlements.

When OTC contracts are traded they involve the risk that a counterparty fails to meet its obligations or fulfil
margin calls. This can lead to a loss on the other side of the contract and if it is severe enough it can cause
liquidity and financial distress which in turn can have knock-on effects for their creditors. In fact, the spike in
market value of derivatives in 2008 as seen in Figures 11 and 12 was associated with margin and collateral calls
that pushed many financial institutions towards the default point. The interbank market became dysfunctional as
trust broke down and illiquidity mechanisms impaired lending and this issue was particularly marked in the UK
where bank business models had changed heavily in the direction of innovative products such as derivatives
(OECD, 2013).

The OECD (2013) concludes that as the business models of financial institutions shifted towards more vulnerable
structures involving derivatives during the run-up to the crisis, this created a sharp rise in leverage and
counterparty risk, which in turn led to deleveraging, increased economic uncertainty and an increase in the cost of
capital. The FoF statistics with their granular data on counterparty information and risk type will allow analyses
that monitor the build-up of such risks in the future.

Notes for: The use of financial derivatives

1. This was subsequently addressed by the G20 leaders after the financial crisis through the implementation
of, for example, the Dodd-Frank Act in the US and the European Market Infrastructure Regulation in the
EU.
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7 . Conclusion and future development of FoF

In this article we have used the experimental flow of funds (FoF) statistics to study the behaviour of the formal
and shadow banking system before and after the 2008 financial crisis. We have shown that the data has potential
to support traditional analyses of financial vulnerability that have been proposed in the literature and are of great
value in monitoring risks associated with interconnection, counterparty and instrument choice in the financial
system. The data can also support analysis of the derivatives market, which is evolving into an important part of
the modern banking business model. Such a tool if available at the time would have highlighted the main issues
in the run-up to the last financial crisis:

® the rapid balance sheet expansion of the monetary financial institutions (MFI) (or formal banking) sector
and the associated depressed retail deposit to MFI asset ratio

® the increased interconnectedness of the MFI sector with the rest of the world (RoW) and other financial
institutions (OFI) (or shadow banking) sectors

® the shift in banking business model towards a more vulnerable structure involving trading more derivatives
against the Row

Ongoing work in the ambitious enhanced financial accounts (EFA) initiative is looking at producing granular flow
of funds (FoF) statistics for more subsectors and for a more detailed breakdown of financial instruments. This will
provide policymakers with a more complete picture of the economy and the financial system should similar events
arise in the future.

Our preferred approach in achieving this is to use non-survey record level data such as administrative, regulatory
and commercial data sources. Such data allow greater flexibility over surveys in responding to evolving user
requirements for granularity. Where necessary, survey data will continue to be used to fill any gaps. The EFA
initiative is studying a wide range of data sources to achieve its ambition and as progress is made, experimental
statistics will be released at the earliest opportunity on an incremental basis before full implementation into the
national accounts. This will give users early sights of development and an opportunity to offer feedback.

We list the areas of relevant further improvement that we are aiming to make with regards to informing analysis
surrounding the banking system. These improvements will help with the level of analysis that can be carried out
to understand better how financial vulnerabilities may build up:

® subsectorising the MFI sector into central bank, other depository corporations and money market fund

® subsectorising the OFI sector into different types of funds, for example, exchange traded fund, hedge fund,
private equity fund and other financial intermediaries, for example, security and derivative dealers,
consumer credit lender, financial vehicle corporations, financial auxiliaries

® subsectorising RoW into regions and countries

® breaking down debt securities by maturity

® breaking down loans by maturity and by types, for example, mortgage, finance leasing, credit card
® breaking down equity by listed and unlisted companies, and the currency of denomination

® breaking down financial derivatives by over-the-counter versus exchange trade, by contract type, for
example, swaps, options, forwards and by underlying instrument, for example, commodities, interest rates,
exchange rates, credit

We are interested in your feedback on the experimental analysis as well as future development of FoF. Please
send any comments to flowoffundsdevelopment@ons.gov.uk.
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9. Annex: Guide to the statistical classifications of
institutional sectors and financial instruments

Office for National Statistics (ONS) compiles official statistics in accordance with internationally agreed rules,
principally set out in the European System of Accounts 2010: ESA 2010 and accompanying Manual on
Government Deficit and Debt 2014: MGDD 2014. ESA 2010 is an article of European Union (EU) law applying to
all EU member states and provides for an integrated and internationally consistent description of all economic
activity within the UK. The flow of funds experimental statistics are compiled on an ESA 2010-consistent basis.
However, it should be noted that due to counterparty data gaps, these statistics do not currently provide the entire
granularity outlined in ESA 2010.

Sectors

In order to make economic accounts more meaningful, the units that make up the economy are grouped into a

number of “institutional sectors” based on their kinds of activities and who controls them. The characteristics of
the various sectors and subsectors, referred to in this article are described briefly in this section. For a full list of
institutional subsectors, please refer to ESA 2010.

Non-financial corporations (NFC) (S.11) produce goods and services for the market, but do not, as a primary
activity, deal in financial assets and/or liabilities. This sector includes, amongst other types of non-financial
corporations: retailers, manufacturers, utilities, business service providers such as accountancy and law firms.
The non-financial corporations sector is principally broken down into two subsectors:

® public non-financial corporations (PC) (S.11001): corporations that produce non-financial market output
and are controlled by government

® national private non-financial corporations (PNFC) (S.11002): corporations that produce non-financial
market output, but are not controlled by government

Financial corporations (FINCOS) (S.12) produce services for the market where their primary activity is dealing
with financial instruments (for example, loans, shares, bonds). The financial corporations sector is split into three
subsectors:

® monetary financial institutions (MFI) (S.121 plus S.122 plus S.123): includes central banks (in the UK, the
Bank of England), deposit-taking corporations (for example, retail banks and building societies) and more
broadly, corporations engaged in lending and borrowing using instruments that can be considered as close
substitutes for deposits

® insurance corporations and pension funds (ICPF) (S.128 plus S.129): comprises all financial corporations
(and quasi-corporations) that are principally engaged in financial intermediation either as a consequence of
the pooling of risk mainly in the form of direct insurance or reinsurance, or as a consequence of the pooling
of social risks

¢ financial corporations except MFI and ICPF (S.124 plus S.125 plus S.126 plus S.127) (referred to as other
financial institutions (OFI) in the context of this article): includes financial auxiliaries, holding companies
and other financial intermediaries; these are corporations that are engaged in financial intermediation by
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incurring liabilities in forms other than currency, deposits and/or close substitutes for deposits from
institutional units other than MFIs, put simply, they provide financial services but do not put themselves at
risk by acquiring financial assets or incurring financial liabilities on open markets; included in this subsector
also are investment corporations, pension managers and insurance brokers

General government (GG) (S.13) comprises units that provide services for collective or individual consumption,
but not sold at market prices. These units are usually funded by compulsory payments from units in other sectors
(taxes) and may be involved in the redistribution of national income (for example, benefits, State Pension). In the
UK, the general government sector is broken down into two subsectors:

® central government (S.1311): most bodies classified to the central government subsector have a national
sphere of competence, with political and administrative authority extending over the entire territory of the
country; the central government subsector includes bodies that have the authority to impose taxes on all
resident and non-resident institutional units engaged in economic activities within the country’s territory;
examples include; Department for Transport, Academies and Academy trusts, National Audit Office, HM
Treasury, HM Revenue and Customs and Jobcentre plus

® |ocal government (S.1313): comprises government units of limited geographical scope, distinguished from
central government units whose competence extends over the entire territory of the country; examples
include city, county and parish councils, London boroughs and trust ports

Households (S.14) cover both consumers and producers. Households as consumers comprise groups of people
sharing the same living accommodation who share some or all of their income and collectively consume certain
types of goods and services, such as food, electricity or housing. Households as producers include, amongst
other things, the self-employed.

Non-profit institutions serving households (NPISH) (S.15) provide goods and services, either free or below the
market price and mainly derive their income from grants and donations and which are not controlled by
government. In the UK, this sector includes most charities, trades unions, religious organisations and currently
the majority of universities. Note that for the purposes of this article, NPISH and households have been merged
into one sector.

Rest of the World (RoW) (S.2) includes all institutions or individuals not resident in the UK, but have economic

interactions with resident units. It can include overseas corporations, charities, governments or private individuals.
The RoW sector also includes international organisations, irrespective of their geographical location.

Page 19 of 22



Financial instruments

Similar to institutional sectors, financial instruments are classified based on broad characteristics. The
characteristics of the main instruments referred to in this article are described in this section. For a full list of
financial instruments, please refer to ESA 2010.

Monetary gold and special drawing rights (F.1). Includes gold bullion and unallocated gold accounts for which
monetary authorities, amongst others, have title (and is held as a reserve asset). This category also includes
international reserve assets created by the International Monetary Fund (IMF) and allocated to its members to
supplement existing reserve assets.

Currency (F.21) includes notes and coins that are issued or authorised by monetary authorities.

Deposits (F. 22 and F.29) are standardised, non-negotiable contracts with the public at large, offered by deposit-
taking corporations (MFIs) and, in some cases, by central government. Deposits usually involve a debtor giving
back the full principal amount to the investor.

Debt securities (F.3) are negotiable financial instruments serving as evidence of debt. Negotiability refers to the
fact that its legal ownership is readily capable of being transferred from one owner to another by delivery or
endorsement.

Loans (F.4) are financial assets that are created when creditors lend funds to debtors, either directly or through
brokers, which are either evidenced by non-negotiable documents or not evidenced by documents.

Equity and investment fund shares or units (F.5) are financial assets that represent property rights on
corporations or quasi-corporations. Such financial assets generally entitle the holders to a share in the profits of
the corporations or quasi-corporations and to a share in their net assets in the event of liquidation.

Insurance, pensions and standardised guarantee schemes (F.6) are financial assets of policy holders or
beneficiaries and liabilities of insurers, pension funds, or issuers of standardised guarantees.

Financial derivatives and employee stock options (F.7) can be broken down into firstly, financial derivatives,
which are financial assets linked to another underlying financial asset, non-financial asset or an index, through
which specific financial risks can be traded in financial markets in their own right. This category includes options,
forwards and futures, swaps and credit derivatives (all classified as financial derivatives F.71); and secondly,
employee stock options (F.72).

Other accounts receivable or payable (F.8) are financial assets that are created as a counterpart to a financial or

a non-financial transaction in cases where there is a timing difference between this transaction and the
corresponding payment.
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