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Liquidity and Liquidity Risk

A surge in recent academic literature on liquidity and liquidity risk 
(Amihud and Mendelson, 1988, Pastor and Stambaugh, 2003, and Acharya and 
Pedersen, 2005).

Liquidity shocks are highly episodic and tend to be preceded by or associated              
with asset return shocks.

Link between Funding Liquidity and Market Liquidity

Prices in capital markets (effectively) exhibit two regimes:

Normal regime: prices reflect fundamentals and no (or little) liquidity effects

Illiquidity regime: prices reflect the shadow cost of capital of intermediaries and 
depend on the inventory risk they face.
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Correlation Risk

The risk that correlations of returns across different markets fluctuate over time.

Resemblance to liquidity risk:

• Correlations in returns of primitive securities (stocks and bonds) rise in bear 
markets (Longin and Solnik, 2001 and Ang and Chen, 2002)

• Correlations in underlying risks implied by traditional derivative-pricing 
models also exhibit such substantial fluctuations.
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Liquidity Risk and Correlation Risk

Main thesis in this study: An important component of fluctuations in correlations 
is linked to liquidity risk.

In the normal regime: correlations across assets are primarily driven by 
correlations in fundamentals.

In the illiquidity regime: prices are also affected by the shadow cost of constraints 
and inventory risk faced by intermediaries.

Since the liquidity effect is related to intermediaries’ capital, it can affect the 
prices of securities across the board, inducing a correlation in securities that is over 
and above the one induced by fundamentals.
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The GM and Ford Downgrade

Undertake a clinical study of the GM and Ford downgrade in May 2005, focusing 
on the credit markets to test the thesis empirically.

Enables us to identify a large negative asset return shock, following which 
financial intermediaries might face greater funding cost.

The total volume of GM and Ford debt affected was large ($453 billion)

Statistical power to detect liquidity effects in the credit markets (GM and Ford 
bonds constituted a substantial portion of the daily trading in corporate bonds).

Focus on credit markets (CDS primarily)
• OTC institutional trading, so shocks to the balance-sheet of institutions are of 

first-order importance.
• Pricing data for CDS is superior to those of bonds

Plan to examine CDS-bond basis in the future work
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Timeline of Events

Liquidity Risk and Correlation Risk: A Clinical Study of the General Motors and Ford Downgrade of May 2005



7

The GM and Ford Downgrade

On May 5, 2005, S&P downgraded the debt of GM and Ford to “junk 
category” and maintained a negative outlook.

While the downgrades were largely anticipated, the timing was uncertain.

Significant price movements, not only in GM and Ford securities and the rest 
of auto sector but also in other markets and sectors.

In particular, the credit default swaps (CDS) for large banks, experienced 
substantial short-run changes that were at least partially reversed within a few 
weeks.
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Possible Explanations:

1. Counter-party exposure: 
Large banks were prime brokers to some hedge funds that suffered substantial losses.

2. Inventory Risk:
• The downgrade induced huge sell offs:

• Regulatory restrictions.
• GM and Ford bonds out of IG indices (Lehman, Merrill Lynch, and iBoxx)

• Large banks (intermediaries) ended up holding a large proportion of GM 
and Ford debt and faced significant risk from further price drop.

• Increased inventory risk increased the cost of intermediation, which could 
have produced discounts on securities across the board, including a 
widening of spreads in the CDS market.
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Possible Explanations:

“…we estimate the total amount of debt likely to need to clear the market in 
moving High Grade holders to High Yield and Distressed holders…”

“…based on average Trace volumes in April, the market could clear that 
amount of debt in just under four months of trading for both GM and 
Ford.”

Bank of America, Situation Room (May 3-5, 2005)
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Overview

1. Data
2. Calculate CDS innovations
3. Evidence on Correlation risk

• Betas in crisis and non-crisis
• Auto vs. Financial
• Sub-inv-grade vs. Inv-grade

4. Evidence on Bond market imbalance 
5. Relate correlation risk and liquidity risk

• Auto vs. Financial
• Crisis vs. Non-Crisis
• Sub-inv-grade vs. Inv-grade
• Banks
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Data

Daily CDS (5-yr) spreads between Jan, 2001 and Dec, 2005 from Markit Group

Results virtually identical for 1-yr spreads

1) 20 firms in the auto sector

• Auto sector more likely to be affected by common news in GM/Ford

Also focus on financials

2) 137 firms in the financial sector

Liquidity Risk and Correlation Risk: A Clinical Study of the General Motors and Ford Downgrade of May 2005



14

Liquidity Risk and Correlation Risk: A Clinical Study of the General Motors and Ford Downgrade of May 2005



15

Liquidity Risk and Correlation Risk: A Clinical Study of the General Motors and Ford Downgrade of May 2005



16

Liquidity Risk and Correlation Risk: A Clinical Study of the General Motors and Ford Downgrade of May 2005



17

Empirical Methodology

Exploit the following key idea :

If the widening of spreads on financial CDS was purely due to increase in default 
risk, then the widening should have been accompanied by a deterioration in the 
equity value. 

Thus, under no cross-market arbitrage opportunities, equity returns can be used to 
isolate the component of the CDS returns (“CDS innovations”) that cannot be 
attributed to default risk changes.
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Empirical Methodology

We employ the methodology in Acharya and Johnson (2005) that relies on the 
usefulness of hedge ratios from structural models (Schaefer and Strebulaev(2003))

% change in CDS
CDS innovation

Allows for a non-linear relationship between returns in CDS and equity. 

Isolates the component of the CDS returns (“CDS innovations”) that cannot be 
attributed to default risk changes. 

This specification is estimated firm by firm for both auto and financial sector firms 
to obtain CDS innovations for all firms in the study.
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Empirical Findings

Our main thesis: the downgrade increased the cost of intermediation, forcing 
banks to discount prices of securities, including those of CDS, across the board. 

An immediate consequence: CDS innovations across different entities are 
expected to become more correlated around the downgrade.

First, we provide evidence of such correlation

Next, we relate it to imbalance in GM and Ford bonds (and other bonds)
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Hypothesis :

Ho: Corr (Crisis)= Corr (Non-Crisis); Ha: Corr (Crisis)> Corr (Non-Crisis)

Two specifications of Crisis Period:   H1: May 2005;    H2: Oct 2004 to July 2005 

Test the two hypotheses by examining the Betas between CDS innovations 

Ford = Alpha1 + Beta1*GM + Alpha2*DummyA + Beta2*(GM*DummyA) + e

Crisis Period Dummy

Testing Beta2>0 is equivalent to testing  H1 and H2.

Results identical for correlations, but estimating betas is not subject to bias from 
changing volatility.
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Dat e of  Observat i on

31/ 05/ 2004 29/ 08/ 2004 27/ 11/ 2004 25/ 02/ 2005 26/ 05/ 2005 24/ 08/ 2005 22/ 11/ 2005

Betas Between GM and Auto CDS innovations Across Periods
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Dat e of  Observat i on

31/ 05/ 2004 29/ 08/ 2004 27/ 11/ 2004 25/ 02/ 2005 26/ 05/ 2005 24/ 08/ 2005 22/ 11/ 2005

Betas Between GM and Financial CDS innovations Across Periods
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Investment Grade vs. Sub-Investment Grade

If the story is about the market’s inability to absorb the large supply of junk bonds 
after the downgrades, we should see sharper rise in CDS premia for sub-investment 
grade (“junk”) firms.

Separate sample into Inv-grade (BBB and above)  and Sub-Inv-grade firms.

Examine whether the magnitude of correlation increase was higher for sub-
investment-grade firms and than for investment-grade firms?
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Inventory Imbalances:

All the evidence so far has been suggestive because we have not linked correlation 
risk to liquidity risk.

First, we demonstrate there was liquidity risk in the bond market during the 
downgrade period

The next key step is then to relate CDS innovations to proxies of inventory risk of 
GM and Ford bond positions faced by financial intermediaries.

Inventory data from MarketAxess:

MarketAxess operates the leading electronic, multi-dealer to client platform for U.S. 
and European corporate bond trading. 
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MarketAxess:
Broker-Dealer Clients

Liquidity Risk and Correlation Risk: A Clinical Study of the General Motors and Ford Downgrade of May 2005



31

MarketAxess:
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Inventory (Quote) Imbalance Proxies:

Various proxies for daily inventory imbalance:

Imbalance %: (Total bids– Total offers)/(Total bids + Total offers)

Offer ratio: Total # of offers / (Total # of offers + Total # of bids)
Bid ratio: Total # of bids / (Total # of offers + Total # of bids)

Classify each institution as net offerer or net bidder daily.

Offerer: % of institutions that are net offerers
Bidder: % of institutions that are net Bidders

Two quotes %:  % of quotes with both bid and ask components
Bid-ask spread: Only for quotes with both bid and ask components
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Relating Correlation Risk and Liquidity Risk

CDSinv_GM i,t = a + b1*Imb_GM t-1 + e i,t

CDSinv_Auto i,t = a + c1*Imb_GM t-1 + e i,t

CDSinv_Fin i,t = a + d1*Imb_GM t-1+ e i,t

Cov (CDSinv_GM, CDSinv_Fin)=b1*d1* Var(Imb_GM t-1 )

CDSinv_Auto i,t = a + c1*Imb_GM t-1 + c2*Imb_Auto t-1 + e i,t

CDSinv_Fin i,t = a + d1*Imb_GM t-1 + d2*Imb_Fin t-1 + e i,t
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Crisis vs. Non-Crisis Periods
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Sub-Inv-grade and Inv-grade in Crisis and Non-Crisis Periods
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Summary of Results

Undertook a clinical study of the GM and Ford downgrade in 
May 2005, focusing on the CDS market.

• Evidence that co-movement across auto and financial 
sector increased significantly around the downgrade.

• Correlation reversed itself for financials.
• Evidence of imbalances in GM and Ford (and other) bonds.
• Linked fluctuations in correlation to bond imbalances.
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The Next Steps:

• Study CDS-bond basis and its relationship to imbalance.

• Identify and study the 25 banks that broker the CDS market.

• Identify the banks that were prime brokers for hedge funds.

• Evaluate robustness of our methodology to compute CDS innovations.

• Employ market-wide proxies of imbalance in high-yield and investment-grade 
bonds.

• Your suggestions.
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Thank You ☺
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