Jump and Cojump Risk in Subprime Home Equity Derivatives

Asset backed securities in residential real estate are an innovative structured financial product that has helped to diversify credit risk among intermediaries. They have indirectly benefited the consumer through lower financing rates. This market includes both residential mortgage backed securities (RMBS) and home equity loans (HEL). The HEL segment, which includes both first and second lien mortgages, has grown to nearly $600 billion by the end of 2007 and helped to raise U.S. home ownership rates to a 2005 peak of 69%.

In the spring of 2007, these instruments came into focus with a collapse in credit markets around the world. Particular attention was paid to the so-called subprime market, a subset of home borrowers who failed to meet conventional mortgage qualifying criteria. These borrowers constitute an important class of the residential real estate market, particularly in recent years. Schloemer, Li, Ernst, and Keist (2006) estimate that the subprime share of mortgage originations reached 23% in 2006, up from only 10% in 1998. First-lien sub-prime mortgage loans as well as second-lien home equity loans and home equity lines of credit (HELCOs) are all part of what is called the Home Equity ABS sector.

As real estate prices began to fall, in some areas as early as 2005, these subprime borrowers came under particular stress. Delinquency rates began to rise. The Mortgage Bankers Association survey for the first quarter of 2008 showed a delinquency rate of 6.35%, up from 4.84% one year prior. 2.47% of loans were in foreclosure, the highest recorded in the MBA survey since 1979. While subprime fixed and adjustable rate mortgages represent only 12% of total loans outstanding, they represent 50% (11% and 39%) of all foreclosures.

The mortgage originators have seen the largest declines in shareholder equity, with Countrywide and First Franklin experiencing declines in their stock prices of -78.7% and -32.2% and in 2007. New Century, a California based lender specializing in the subprime market, declared bankruptcy on April 1, 2007.  IndyMac bank, one of the largest thrifts, was seized by the FDIC on July 12, 2008.  Major Wall Street firms have, as of June 2008, written down more than $200 billion in assets, with the largest losses at UBS ($37bn), Citigroup ($34.5bn), and Merrill Lynch ($23.8bn).

This paper attempts to assess financial market anticipations of these real estate and credit market issues. I analyze two derivative securities markets that are closely linked to changes in home prices and affordability. The first of these is the ABX.HE index, compiled by MarkIt, an independent provider of credit derivatives pricing. The ABX aggregates prices on the cost of credit default swaps on subprime mortgage backed securities.

The second part of the paper analyzes the Chicago Mercantile Exchange's futures prices on the residential real estate market. These futures contracts began trading in the Spring of 2006 and have provided a way to hedge the value of individual homes. The futures contracts track a repeat sales housing index originally constructed by Case and Shiller (1989).

Contracts trade at a variety of maturities, ranging from one month to  several years. The term structure of prices is currently inverted, indicating that the market anticipates housing prices will fall further. At the end of July 2008, the composite index price for August 2008 was at 175.80, more than 13% above the 151.40 closing price for November 2010 settlement.

I rely on the recent methods introduced by Barndorff-Nielsen and Shephard (2006) to extract the jump risk component from these derivative security prices. The procedure isolates the portion of security returns coming from discontinuous movements or jumps in the underlying stochastic process. I use Huang and Tauchen's (2005) estimator of relative jumps to assess statistical significance. In Mizrach (2009), I show that these methods, even at a daily frequency, can be useful in analyzing sudden market movements. This paper assesses their small sample properties using a Monte Carlo exercise and finds good power as long as the jump contribution to total variance is not too small.

I detect significant jump risk across all the credit quality tranches of the ABX. Most notable perhaps are the significant jumps in September 2006 long before the ABX index had shown any signs of weakness and was trading above par. The jump episodes correspond closely to economic news which I have collected from public and private sector reports on the subprime crisis. News dummies explain up to 56% of the variation in the jump risk.

Jumps in the housing futures explain more than 40% of the total return variation, and the 1- and 12-month contracts both experience significant jumps on nearly 2 out 3 days in the sample. These jumps are not, overall, related to news about the ABX, but I still find an important linkage between the levels and jumps of the housing futures and the subprime index.

I isolate common movements across the two markets using a measure of cojump risk introduced by Bollerslev, Law and Tauchen (2007). Beine, Lahaye, Laurent, Neely and Palm (2007) examine cojump risk in foreign exchange due to central bank intervention and Lahaye, Laurent and Neely (2007) analyze the effect of macroeconomic announcements on cojumps across stock, bond, foreign exchange and commodity markets.

There is, at the moment, no asymptotic theory for cojump processes, so I again undertake a Monte Carlo analysis. A studentized moving average of the daily return cross products shows good power for detecting cojumps. I find 25 or more significant cojumps between the futures and the ABX. Unlike the jump risk in the futures series, news dummies explain up to 42% of the cojump risk.

The final section of the paper estimates a predictive model for jump risk. Current jump risk is fitted to lagged jump risk and lagged squared jump risk, the jump risk in the housing futures and the slope of the housing futures curve. The model explains up to 85% of the jumps.  The slope of the housing futures curve matters for jumps in 3 of the 5 tranches. For the BBB- tranche, a slope of 20 points in the futures curve, a level reached during the peak of the housing bubble, implies an expected daily jump of -1.4%.

