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Overview

I The housing boom was a result of looser lending
constraints:

I increase in supply of credit
I lower R, higher debt, higher house prices, constant LTV

ratio

I Not looser collateral constraints:
I increase demand for credit
I higher R, higher debt, lower house prices(!), higher LTV

ratio
I may have triggered crisis



The model

I Borrowing constraint

D  ✓ph

I Lending constraint
L  L̄

I Focus on the region where borrowers want to borrow, and
lenders lend, as much as possible

✓ph̄ = L̄

I Credit market clears via ph̄



House values and the interest rate

I Simplify: ✓ = 1 and u0(c) = 1, pt+1 = pt = p

I Consider increasing h and paying it back tomorrow with
lower c

�bv
0(h̄) + �b(1� �)p = �bRp

I If R # =) p "

I This is the unconstrained pricing equation for houses!
I Houses are valued as collateral only if ✓ > 1



Lending constraint

I Looser lending constraint works like an exogenous shift to
the supply of credit

✓ph̄ "= L̄ "

I Higher L̄ =) lower R, higher debt L̄, higher ph̄, but
constant LTV ratio ✓



Lending constraint

I Looser lending constraint works like an exogenous shift to
the supply of credit

✓ph̄ "= L̄ "

I Higher L̄ =) lower R, higher debt L̄, higher ph̄, but
constant LTV ratio ✓

I Looser lending constraints could represent
I financial innovation/ regulatory changes redirect funds from

Treasuries to mortgages
I higher supply of savings (e.g. “global savings glut”)
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Collateral constraint

I Looser collateral constraint acts as a shift in demand for
credit

" ✓ph̄ #= L̄

I Higher ✓ =) higher R, constant debt L̄, lower ph̄ (!),
higher LTV ✓



Collateral constraint

I Looser collateral constraint acts as a shift in demand for
credit

" ✓ph #= L̄

I Higher ✓ =) higher R, constant debt L̄, lower ph̄ (!),
higher LTV ✓

I But collateral constraint ✓ can also affect supply of credit
and lead to lower equilibrium interest rates



A toy example with default

I Borrow D with house as collateral ph = e+D

I With probability 1� ⇡ pay back D ⇥R

I With probability ⇡ default, bank gets up to ✓ph

rD = (1� ⇡)DR+ ⇡✓ph

D

ph
=

⇡✓

r � (1� ⇡)R



LTV ratio as a function of R
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If houses are better collateral: ✓ "
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We can have ✓ " =) R #



Mortgage heterogeneity

I Large variety of mortgage contracts
I interest rate
I LTV ratio
I adjustable vs. fixed rate,
I prepayment penalties, etc.

I Change in composition: growth of non-traditional
mortgages

I e.g. subprime, alt-A



Fact 3: constant aggregate LTV ratio
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Figure 1.3. (a): Mortgages-to-real estate ratio (Flow of Funds). Mortgages are
defined as in figure 1.2. Real estate is the market value of real estate from the
balance sheet of households and nonprofit organizations in the Flow of Funds. (b):
Mortgages-to-real estate ratio (SCF). Ratio of mortgage debt to the value of real
estate for the households with little financial assets in the Survey of Consumer
Finances, as defined in section 4.1.

The interaction between these two constraints is our model’s main novel mechanism, and

the source of its interesting dynamics.

Lending constraints are a simple modeling device to capture a combination of techno-

logical, institutional, and behavioral factors that restrain the flow of funds from savers

to mortgage borrowers. Starting in the late 1990s, the explosion of securitization and

of market-based financial intermediation, together with changes in the regulatory and eco-

nomic environment, lowered many of these barriers. We model this well-documented reduc-

tion in the frictions impeding the free flow of savings into mortgage finance as a relaxation

of lending constraints. Among the sources of looser lending constraints, the pooling and



Composition effect?
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Figure 1: LTV Ratios for First-Time Homebuyers Trend with Share of 
Mortgages Packaged into Private Label Mortgage Backed Securities  

Private label MBS share 
(right axis, 8 quarter 

lead)

% of mortgage debt 

Estimated savings
and loan bailout
effect (dashed)

% of home purchase price

So urces : F lo w o f Funds  Acco unts , American Ho us ing Survey, autho rs ' ca lcula tio ns , and Duca , Muellbauer, and Murphy (2011b). 

LTV ratio for 
first-time homebuyers 

(left  axis) 

GSE affordable 
mortgage goals 

raised

Innovations and 
regulations foster
subprime boom

 

4.9

5

5.1

5.2

5.3

5.4

5.5

5.6

5.7

5.8

90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15

Figure 2: Real House Prices Fall More In Line With Simulations
From the LTV Than the Non-LTV Model

Log Real Freddie 
Mac House Price 

Index
Non-LTV Model

Simulations

LTV Model
Simulations

ln hp

In-sample Out-of-sample

Sources: Freddie Mac and Duca, Muellbauer, and Murphy (2011b).
 



Conclusion

I Housing boom driven by increase in supply of credit
I I would put more emphasis on supply of total savings,

rather than Treasuries vs. mortgages, e.g. “world savings
glut”

I Looser collateral constraints could also increase the “supply
of credit”


