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1. Project Summary

The Troubled Assets Relief Program (TARP) authorized and appropri-
ated by Congress in 2008 enables the Secretary of the Treasury to purchase
on the government’s behalf so-called “troubled assets” the purchase of which
is necessary in order to promote economic stability. Troubled assets in-
clude mortgages, pools of mortgages, mortgage-backed securities, and further
derivative securities.

The most difficult problem of implementation faced by the TARP is that
of the pricing of “troubled” assets. Liquid markets for most of them simply
do not exist. It is of vital importance to the government and the country to
determine how to establish the appropriate values at which these securities

should be purchased.



The main goal of this proposal is to develop a methodology to price
“troubled” assets. We are going to start with pricing individual “troubled”
mortgages. Then we shall proceed to pricing pools of mortgages. Finally, we

should be able to price collateralized debt obligations.
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The Problem

The Troubled Assets Relief Program (TARP) authorized and appropri-
ated by Congress in 2008 enables the Secretary of the Treasury to purchase
on the government’s behalf so-called “troubled assets” created on or be-
fore March 14, 2008 the purchase of which is necessary in order to promote
economic stability. Troubled assets include mortgages, pools of mortgages,

mortgage-backed securities, and further derivative securities.

The most difficult problem of implementation faced by the TARP is that

of the pricing of “troubled” assets. Liquid markets for most of them simply



do not exist. It is of vital importance to the government and the country to
determine how to establish the appropriate values at which these securities

should be purchased.

The main goal of this proposal is to develop a methodology to price
“troubled” assets. We are going to start with pricing individual “troubled”
mortgages. Then we shall proceed to pricing pools of mortgages. Finally, we

should be able to price collateralized debt obligations.

Fortunately for this project, new investment vehicles are currently being
created. Standard & Poors licensed MacroMarkets to create products based
on the Case-Shiller Home Price Indexes. The CSI-based ETF will begin
trading on the NYSE Arca this Fall.! According to ETF Express, the Case-
Shiller Home Price Index is aimed at tracking the price path of single family
homes using the repeat sales technique developed by Karl Case and Robert
Shiller. The index is weighted in 10 metropolitan areas throughout the U.S.

and includes Boston, Chicago, Denver, Las Vegas, Los Angeles, Miami, New

Thttp://online.wsj.com/article/SB123897667301591301.html



York (commuter index), San Diego, San Francisco and Washington, D.C.?

In addition, in 2006 the Chicago Mercantile Exchange (CME) launched
futures and options written on S&P/Case-Shiller Home Price Index (CSI).

The modelling and pricing of these new vehicles was pioneered by Case,

Shiller and Weiss (1993), (1998), Shiller and Weiss (1999) 3

The main goal of this proposal is to develop a methodology to price
“troubled” assets. The first step will be to apply the standard Black-Scholes
methodology to the problem of valuing “troubled” assets, as outlined in the
model section below. What prices for “troubled” assets would be consistent
with futures prices for the CSI as traded on markets? Using market prices of

futures contacts written on S&P/Case-Shiller Home Price Index traded on

http:/ /www.etfexpress.com/articles/pdf_page.jsp?content_id=267240
3Index-Based Futures and Options Markets in Real Estate. Case,-Karl-E, Jr; Shiller,-

Robert-J; Weiss,-Allan-N, Journal-of-Portfolio-Management. Winter 1993; 19(2): 83-92
Home Equity Insurance.Shiller,-Robert-J; Weiss,-Allan-N, Journal of Real Estate Fi-

nance and Economics, 19:1, 21-47 (1999)



CME we can obtain the implied market volatility to estimate the variance
of this index. Then we are going to use this estimate to calculate the Black-
Scholes price of call options written on CSI-based ETF. Then we can design
a hedging strategy that replicates mortgages going into default next period.
This strategy is going long on this mortgage’s collateral (shares of CSI-based
ETF) and short on the call option written on CSI-based ETF. So, we obtain
prices of mortgages going into default. This, however, can only be a first and
preliminary run at the problem. So, we are going to generalize the model.
We are going to model the situation, where there is an uncertainty whether or
not mortgage is going into default. We shall model the number of mortgages
going into default next period as a function of future values of CSI-based
ETF and other macroeconomic variables. Constructing this model will help
us to capture the very essence of the current mortgage crisis and open the

door to pricing pools of mortgages and collateralized debt obligations.

This methodology will be developed collaboratively by J. Bradford De-
Long, Professor of Economics (the PI), and Konstantin Magin, Lecturer in

Economics and Lecturer in Business at U.C. Berkeley. We anticipate that



at least two of the papers to emerge from the project will become single-
authored publications by Konstantin Magin. The project will run for one
calendar year, from the summer semester of the 2009 through the fall and

spring semester of the 2009-10 academic year.



The Model

Definition : We call loan a troubled asset if borrower is not making min-
1mum payment.

The following theorem below proposes hedging strategy to replicate and
price troubled asset.
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Suppose also that PR, is the loans’s principal balance left at period t+1.
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Proof : Note first that the lender’s period ¢t + 1 pay off on troubled
loan originated at period ¢ is min [PR; 1, pi+1], where PRy, is the loans’s
principal balance left at period ¢+ 1and p,,is the price of the loan’s collateral
at period t + 1. We know that the price of this risky bond PL; with return

R =1+r=min [PR;1, pey1] is given by
PLt =Pt — Call(pt, PRt+1).

We also know that

Call(py, PRy11) = peN(Z + 0) — FHELN(2),

where



Hence,

PLy=p, —pN(Z +0) + HHEN(Z) =

—p(1=N(Z+0))+ 524N (Z) .
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and the Political Economy of Institutions (Oxford: Oxford University Press),
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KONSTANTIN A. MAGIN
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4. Progress Report

No research has been funded by the center.
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5. Budget

The budget requested is $55,577: $36,360 for salary for a 75% appoint-
ment of Konstantin Magin as an Assistant Researcher and $6,161 for fringe
benefits; and $13,056 for a one-ninth one-month summer salary for J. Brad-

ford DeLong.
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