
Imperial College
London

Securities Lending in Insurance and Systemic Risk

Enrico Biffis

Associate Professor of Actuarial Finance
Imperial College Business School

Overview Sec lending Systemic risk Evidence Simple model Regulation 1 / 37



Imperial College
London

Agenda

1 Overview

2 Sec lending

3 Systemic risk

4 Evidence

5 Simple model

6 Regulation

Overview Sec lending Systemic risk Evidence Simple model Regulation 2 / 37



Imperial College
London

Agenda

1 Overview

2 Sec lending

3 Systemic risk

4 Evidence

5 Simple model

6 Regulation

Overview Sec lending Systemic risk Evidence Simple model Regulation 3 / 37



Imperial College
London

Overview

Why is sec lending important?

Contributes to smooth functioning of markets (liquidity provision)

Insurers make valuable contribution ($80bn in securities lent in the US in 2015),
but are relatively smaller scale participants (6% of market).

Relevance for systemic risk

Asset liquidation and counterparty risk

Risk profiling of sec lending operations

Understanding reinvestment risk

Recent improvement in data collection and local regulatory frameworks

Activities-based approach to macroprudential regulation
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What is sec lending?

Absolute transfer of title (sale) against an undertaking to return equivalent
securities.

The borrower enjoys the benefits of owning the lent securities (e.g., voting rights,
dividends), but makes equivalent payments back to the lender.

The borrower posts cash or other securities as collateral, and of equal or greater
value than lent securities (overcollateralization).

Securities as collateral: the lender earns a lending fee.
Cash collateral: the lender pays a rebate (rebate rate, lower than market rates)
to the borrower, and generates income by reinvesting the collateral received.
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Market size: US sec lending against cash collateral.

Source: Foley-Fisher et al. (2016). Based on data from Markit Securities Finance.
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Sec lending fees

Market value weighted, in percent. Source: OFR (2016).
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Sec lending rebates

Market value weighted, in percent. Note some negative values due to ‘specialness’ of the security.
Source: OFR (2016).
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Overcollateralization

Source: OFR (2016).
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What are the risks in sec lending?

Cash collateral

Reinvestment risk (market risk, counterparty risk)

Securities as collateral

Mispricing, liquidity risk

Mismatch (between lent and collateral portfolio) risk

Security lending agents usually provide indemnification against counterparty risk.

Overview Sec lending Systemic risk Evidence Simple model Regulation 11 / 37



Imperial College
London

Agenda

1 Overview

2 Sec lending

3 Systemic risk

4 Evidence

5 Simple model

6 Regulation

Overview Sec lending Systemic risk Evidence Simple model Regulation 12 / 37



Imperial College
London

The insurer’s view

Inverted production model

Receive premiums upfront and build reserves (technical provisions) to meet long
term obligations (insurance benefits).

Reserves invested in high quality assets broadly/closely matching the obligations by
nature, term, liquidity, and size.

Different from banks (long term assets funded by short term liabilities).

Insurance as a swap

Raise premiums/contributions (i.e., borrowing money from
households/workers/employers) and pay benefits contingent on death, survival, etc..
Amounts may depend on market/company performance.

As insurance risks (mortality, morbidity, casualty and liability risks) are largely
idiosyncratic and weakly correlated with the economic cycle, insurers can realize
pooling and diversification gains.
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Potential resilience to systemic risk

The insurance model has features that should allow insurers to manage crises effectively
(e.g., Kessler, 2014):

Insurable interest limits risk exposure

Funding structure largely relies on policyholders contributions

Asset-liability management: liability driven asset allocation supported by regulatory
frameworks (reserves and capital charges)

Cash-flow management: pre-paid funding model and penalties for early surrended allow
insurers to manage liquidity risk
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The regulator’s view: exposure/contribution to sys. risk

Transmission channels for systemic risk (e.g., Jobst et al., 2014; IMF/BIS)

Direct exposure (insurers as liquidity providers in several markets)

Asset liquidation channel

major catastrophes
waves of lapses/surrenders of policies
margin calls due to non-traditional insurance operations (derivatives, securities
lending)

Excessive leverage

Intragroup loans and off-balance sheet instruments
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Non-traditional insurance activities & lapses.

Source: IMF’s Global Financial Stability Report (GFSR), 2016.
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Sec lending case

Considerable attention paid by regulators to sec lending operations (AIG’s debacle)

The market has changed dramatically since 2008 (tightly regulated in the US)

Insurers’ cointribution to the overall sec lending market is small

Source: Oliver Wyman (2016), based on 2015 data.

Simple liquidity/maturity transformation measures often used as a gauge of
excessive risk taking. This can be misleading, as we will show.
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Some literarture

Demand side (borrowers)

Duffie, Garleanu, Pedersen (2002), Brunnermeier and Pedersen (2009),
Krishnamurty et al. (2014), among others.

Demand/search for securities by borrowers, abstracting away from lenders’
reinvestment decisions.

Larger literature on sec lending, shorting, and security pricing: D’Avolio (2002),
Saffi and Sigurdsson (2011), Asquith et al. (2013), among others.

Supply side (lenders)

Foley-Fisher, Narajabad, Verani (2016). Decision to lend and collateral
reinvestment opportunities.

Limited literature/evidence on reinvestment decisions.
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Some data sources

2015 Data Pilot by FRS, OFR, SEC (OFR, 2016)

End-of-day loan-level data for 3 non-consecutive business days from 7 sec
lending agents.
Inventory of securities available for lending; transaction-level data for
outstanding secuerities loans; cash/non-cash collateral info.

NAIC Quarterly and Annual Statutory Filings, schedule DL (since 2010)

Info on reinvestment of cash collateral by life insurers.

FSB’s Securities Financing Transactions Reporting Guidelines (2018)

Data template for national and regional authorities to report to the global
aggregator that contains all the data elements shown in the standards.

...
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Maturity of reinvested cash collateral

Source: Foley-Fisher et al. (2016). Based on data from Risk Management Associates (left panel) and NAIC’s
Annual Statutory Filings (right panel).
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A sec lending desk

Take asset portfolio and demand for securities as given

Cash collateral, overcollateralization (say 102%), rebate of cash rate

Collateral either kept as cash or reinvested in cash and...

Government bonds: Short (SDG), Medium (MDG), or Long Dated (LDG).
High quality Corporate bonds: Short (SDC), Medium (MDC), or Long Dated
(LDC).

Optimal reinvestment strategies

Minimum Variance (MV) portfolio
Sharpe Ratio (SR) maximization
Expected Shortfall (ES) minimization

Different expeted return (ER) targets. In practice, use of additional risk constraints.
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A possible implementation

Tradable assets

US Treasuries: SDG (DGS1,DGS3), MDG (DGS5,DGS7), LDG (DGS10,DGS20)

High quality US corporates: SDC (C1A0), MDC (C3A0), LDC (C7A0,C8A0).

Corporate and treasury classes are duration matched.

For simplicity, refer to the xDG’s as being all liquid.

Benchmark portfolio

Lent securities: 50% MDG, 50% MDC.

Positive (negative) duration (liquidity) mismatch example: reinvest collateral in
LDG (MDC).

Robustness

Loan termination/recall: daily, quarterly.

Treat portfolio as AFS (vs. HTM), hence full MTM.

Abstract away from agents/insurance when considering counterparty risk.
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Joint liquidity/maturity transformation trade-off
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Example
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Example
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Intuition

Flight to quality/safety in bad times.

Maturity/liquidity transformation measures not fully informative in isolation.

Where is duration risk originating from?

Where is credit/liquidity risk originating from?

How do reinvestment portfolio components covary?

How does the reinvestment portfolio comoves with the lent portfolio?
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Optimal reinvestment portfolios: ES (low ER target)
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Optimal reinvestment portfolios: ES (medium ER target)

Overview Sec lending Systemic risk Evidence Simple model Regulation 29 / 37



Imperial College
London

Optimal reinvestment portfolios: ES (high ER target)
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Reinvestment portfolio weights: ES (low ER target)

The black line reports the Weighted Average Maturity gap relative to the lent portfolio.
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Reinvestment portfolio weights: ES (high ER target)

The black line reports the Weighted Average Maturity gap relative to the lent portfolio.
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Counterparty risk and collateral liquidation

Net result for cash-only vs. MV vs. ES optimally reinvested collateral.
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Some takeaways

Liquidity/maturity transformation properly understood jointly and dynamically.

Co-movement of reinvestment portfolio’s components important.

Simplistic, univariate proxies (e.g., assets size, (WA)Maturity) can be misleading.

Co-movement of reinvestment and lent portfolio can mitigate risk.

Value in activities-based regulatory approach and initiatives promoting transparency
and more granular understanding of sec lending/reinvestment activities.

Opportunities for interesting research on the supply side as granular data collected.
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Regulatory constraints

The previous findings are obtained without allowing for sec lending regulatory
constraints, which would induce compression in maturity/liquidity transformation profiles.

New York State Department of Financial Services

Prudent Practices for Insurers Engaged in Securities Lending (Circular Letter
No. 16, 2010)

Constraints on sec lending programs size (5% of insurer’s admitted assets)
Overcollateralization (≥ 102%)
Concentration risk limits
Sec Lending Risk Managemnt Committee to assess borrowers’ credit standing
Cash collateral reinvestment guidelines (e.g., maturity mismatch below 1 year)
...
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Europe

UK’s Individual Capital Assessment (ICA)

“The insurer should take account in its Pillar 2 ICA of any mismatch between the
type, quality and liquidity of the collateral held by the insurer following any
rehypothecation, and the collateral that would need to be returned to the
borrower.” (FCA, 2012; PRA, 2013).

Solvency II

”Guidelines on the treatment of market and counterparty risk exposures in the
standard formula” (EIOPA, 2014).

Market risk sub-module for lent and/or received asset depending on their
recognition on SII balance sheet.

Include lent asset in the counterparty default risk module, but take into account the
risk-mitigation delivered by the received asset as collateral.
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Activities-based approach

From entities to activities-based approach

Includes all market participants, ensures level playing field.

Covers all potentially systemically risky activities and systemic risk channels without
being largely driven by size.

Clear systemic risk assessment criteria

Asset liquidation

Interconnectedness

Substitutability

Sec lending example

Address asset liquidation channel via proper reinvestment/liquidity risk assessment
(e.g., stress testing, cross asset correlation). Allow for existing (local) regulatory
responses (concentration risk limits, constraints on liquidity/maturity mismatch).
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THANK YOU
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