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Motivation

I Why do people accumulate equity in their houses?
I Precautionary saving
I Bequest motives
I (Against?) Tax incentive

I Then why mortgages with “teaser rate”, which would allow
for a very low accumulation of equity, are attractive?

I Poor and/or young households
I Relying on upward trend in housing prices

I Alternative: Households do not like accumulating equity in
their houses, specially when they’re old, but they have to.

I Teaser rates allows households to pay less for using their
houses, and refinance upon the end of the initial rate (before
the rate hike), conditional on being credit worthy and having
a good quality house
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Two-Step Mortgage

I A mortgage that offers an initial fixed-interest rate for a
period of time (usually 5 or 7 years) after which, at a
predetermined date, the interest rate adjusts according to
current market rates.

I At the adjustment date, the borrower might have the option of
choosing between a fixed-interest rate (based on current
market rates) for the remaining term of the mortgage, or a
variable interest rate structure for the remaining term of the
mortgage.

I Many two-step mortgage borrowers plan on refinancing or
moving before the initial fixed-interest rate period ends.

Borghan N. Narajabad & Victor Rios-Rull Rice U of Minnesota VERY PRELIMINARYTwo-step Mortgage and Home Equity



Introduction
Model

-$50,000

$18,750

$87,500

$156,250

$225,000

1989 1992 1995 1998 2001 2004 2007

-$26,002 -$27,552
-$21,396 -$22,262

-$30,351 -$32,821
-$42,842

$11,522 $15,057
$19,541

$27,879
$34,191

$48,716
$53,399

$35,924
$41,212 $44,422

$52,161
$59,188

$78,982
$87,967

$97,849

$109,976 $110,241

$126,584

$148,727

$190,785

$218,776

Debt Backed By Home (2000 Price)

Mean+std Mean Median Mean-std

Borghan N. Narajabad & Victor Rios-Rull Rice U of Minnesota VERY PRELIMINARYTwo-step Mortgage and Home Equity



Introduction
Model

-$150,000

$0

$150,000

$300,000

$450,000

$600,000

1989 1992 1995 1998 2001 2004 2007

-$29,711 -$21,625 -$17,482
-$31,651

-$61,093

$0

-$83,906

$89,615 $92,660 $96,617 $103,254
$120,157

$147,067
$166,872

$135,869 $126,953 $124,834
$142,879

$176,717

$226,377
$250,411

$301,449
$275,531 $267,151

$317,408

$414,528

$452,754

$584,728

Home Value (2000 Price)

Mean+std Mean Median Mean-std

Borghan N. Narajabad & Victor Rios-Rull Rice U of Minnesota VERY PRELIMINARYTwo-step Mortgage and Home Equity



Introduction
Model

$20,000

$32,500

$45,000

$57,500

$70,000

1989 1992 1995 1998 2001 2004 2007

$32,006

$30,115

$32,568
$34,074

$38,098 $38,605
$37,546

$50,339

$45,220

$47,215

$53,997

$65,651

$62,552

$67,403

Total Income (2000 Price)

-$300,000

-$200,000

-$100,000

$0

$100,000

$200,000

$300,000

$400,000

1989 1992 1995 1998 2001 2004 2007

Mean+Std Mean Median Mean-Std

Borghan N. Narajabad & Victor Rios-Rull Rice U of Minnesota VERY PRELIMINARYTwo-step Mortgage and Home Equity



Introduction
Model

-$250,000

-$125,000

$0

$125,000

$250,000

$375,000

$500,000

1989 1992 1995 1998 2001 2004 2007

-$46,560 -$38,861 -$40,660
-$54,798

-$84,186

-$131,776 -$125,547

$62,731 $54,438 $54,279 $58,855 $68,382 $79,048 $87,608
$99,945

$85,741 $80,412 $90,718
$117,529

$147,395
$162,463

$246,451

$210,343 $201,484

$236,233

$319,244

$426,567
$450,474

Home Equity (2000 Price)

Mean+std Mean Median Mean-std

Borghan N. Narajabad & Victor Rios-Rull Rice U of Minnesota VERY PRELIMINARYTwo-step Mortgage and Home Equity



Introduction
Model

60.00%

67.50%

75.00%

82.50%

90.00%

1989 1992 1995 1998 2001 2004 2007

Equity Ratio and Ownership

Mean (Equity Ratio) Median (Equity Ratio)
Home Ownership

Borghan N. Narajabad & Victor Rios-Rull Rice U of Minnesota VERY PRELIMINARYTwo-step Mortgage and Home Equity



Introduction
Model

20.00%

40.00%

60.00%

80.00%

100.00%

1989 1992 1995 1998 2001 2004 2007

53.61% 53.22%
54.68%

56.64%
58.07% 58.42% 57.40%

54.00%

45.67%

41.27%
39.07%

41.94%

37.69%
40.00%

54.70%

50.20%

47.00%
45.13%

47.42%

42.39%
44.97%

Below 50

20.00%

40.00%

60.00%

80.00%

100.00%

1989 1992 1995 1998 2001 2004 2007

77.45% 78.37% 78.67% 78.86%
80.10%

81.29% 80.93%

100.00% 100.00% 100.00% 100.00% 100.00%

96.15%

90.00%88.96%
86.28%

83.85%

80.10% 80.15%
77.66%

76.22%

50 and Above

Mean (Equity Ratio) Median (Equity Ratio) Home Ownership

Borghan N. Narajabad & Victor Rios-Rull Rice U of Minnesota VERY PRELIMINARYTwo-step Mortgage and Home Equity



Introduction
Model

300

575

850

1125

1400

1989 1992 1995 1998 2001 2004 2007

First Mortgage Interest Rate

Prime Rate  Mean+Std Mean Median Mean-Std

300

575

850

1125

1400

1989 1992 1995 1998 2001 2004 2007

Second Mortgage Interest Rate

Borghan N. Narajabad & Victor Rios-Rull Rice U of Minnesota VERY PRELIMINARYTwo-step Mortgage and Home Equity



Introduction
Model

0%

7.5%

15.0%

22.5%

30.0%

1989 1992 1995 1998 2001 2004 2007

Percentage of Mortgages with Adjustable Rates

First Mortgage Second Mortgage

0%

7.5%

15.0%

22.5%

30.0%

1989 1992 1995 1998 2001 2004 2007

Percentage of Mortgages with Balloon Payment

Borghan N. Narajabad & Victor Rios-Rull Rice U of Minnesota VERY PRELIMINARYTwo-step Mortgage and Home Equity



Introduction
Model

Renting versus Owning

I Occupier of a house has better technology to take care of the
house than the property manager companies

I Most of renters live in apartments rather than houses

I The quality of house might be more important for sale price of
the house compared with the valuation of the residence

I Once the furniture is moved out the walls might crumble!

I Accumulation of equity is a method of giving incentive to
households to take care of their houses

I As it became cheaper to monitor and rewrite contracts, banks
can generate house quality dependent contracts by allowing
for refinancing after the first-step (teaser) rate phases out,
conditional on the house maintaining its good quality

Borghan N. Narajabad & Victor Rios-Rull Rice U of Minnesota VERY PRELIMINARYTwo-step Mortgage and Home Equity



Introduction
Model

Collateralized Debt with Moral Hazard

I Mortgage is a collateralized debt, but not only the borrower’s
ability to repay might decline, the collateral’s quality might
decline as well.

I The collateral’s quality depends on the occupier’s effort, and
is not easily observable.

I At any point in time, the bank has to provide enough
incentive for the borrower to exert effort for maintaining the
quality of house as well as the ability to repay.
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Simple Model

I Three periods t = 0, 1, 2 with discount factor β.

I Populated by agents and risk neutral banks.

I Endowment of agents yt ∈ {y , y} depends on the Job Quality,

J ∈ {G ,B}, yt =

{
y Jt = G
y Jt = B

I Agents reside in homes, oblivious to the Home Quality,
H ∈ {G ,B}

I Market value of home in the last period =

{
P H = G
0 H = B

I Lifetime utility of agents:

{u(c0)− e j0 − eh0}+ β · {u(c1)− e j1 − eh1}+ β2 · w(c2)

I ct : period t consumption, e jt ∈ {0, e j} and eht ∈ {0, eh}:
unobservable effort for maintenance of Job and Home qualities.
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Simple Model

I Agents start with J = G and homes start with H = G .

I Pr(Jt = G |Jt−1 = G , e jt−1) =

{
s jg e jt−1 = e j

s jb e jt−1 = 0

I s jg � s jb.

I Pr(Ht = G |Ht−1 = G , eht−1) =

{
shg eht−1 = eh

shb eht−1 = 0

I shg � shb .

I J = B and H = B are absorbing states.
I Assumptions:

I Endowments up to y are exempt from garnishment.
I u′(y) > w ′(y) (i.e. agents do not like equity)
I High effort is socially optimum.
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Incentive for High Effort

I Denote t = 1 values by VJ1,H1 and the second period values
by VJ1J2,H1H2

I Incentive for choosing e jt = e j for t = 0, 1:

shg (VG ,G − VB,G ) + (1− shg )(VG ,B − VB,B) ≥ e j

β(s jg − s jb)

shg (VGG ,GG − VGB,GG ) + (1− shg )(VGG ,GB − VGB,GB) ≥ e j

β(s jg − s jb)

VGG ,BB − VGB,BB ≥ e j

β(s jg − s jb)
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Incentive for High Effort

I Incentive for choosing eht = eh for t = 0, 1:

s jg (VG ,G − VG ,B) + (1− s jg )(VB,G − VB,B) ≥ eh

β(shg − shb )

s jg (VGG ,GG − VGG ,GB) + (1− s jg )(VGB,GG − VGB,GB) ≥ eh

β(shg − shb )

VBB,GG − VBB,GB ≥ eh

β(shg − shb )
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State Verification and Mortgage Contracts

I Agents have exclusive mortgage contracts with banks they
choose from a competitive market

I Case 1 : Although the endowments are observable, the quality
of homes are not observable

I It is not possible to enforce contracts with allocations
dependent on the quality of the home

I Mortgage Contracts:
I mn

t : Payment by agents in period t = 0, 1
I Dn

G : Outstanding debt in period t = 2 if y1 = y
I Dn

B : Outstanding debt in period t = 2 if y1 = y
I Note: J0 = H hence y0 = y .

V n
GG ,BB = V n

GG ,GB = w(max{y , y − Dn
G})

V n
GG ,GG = w(y + P − Dn

G )

V n
BB,GG = w(y + P − Dn

B)

V n
GB,GB = V n

GB,BB = V n
BB,GB = V n

BB,BB = w(y)
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State Verification and Mortgage Contracts

I Case 2 : Endowments and quality of homes are observable
I Mortgage Contracts:

I mo
0 : Payment by agents in period t = 0 (Note: J0 = H )

I mo
G ,mo

B : Agent’s payment in t = 1 for H ∈ {G ,H}
I Do

J1,H1
: Debt in t = 2 (For (J1,H1) ∈ {(G , G), (G , B), (B, G)})

VGG ,GB = w(max{y , y − Do
G ,G})

VGG ,BB = w(max{y , y − Do
G ,B})

VGG ,GG = w(y + P − Do
G ,G )

VBB,GG = w(y + P − Do
B,G )

VGB,GB = VGB,BB = VBB,GB = VBB,BB = w(y)
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Effect of State Verification on Mortgage Contracts

I State verification results in increase in lower repayment and
lower equity:

I mo
0 < mn

0
I mo

G < mn
1 (under certain conditions: mo

B < mn
1)

I Do
G ,G > Dn

G (under certain conditions: Do
G ,B > Dn

G )
I Do

B,G > Dn
B

I Note: In the unobservable case, only the consumption can
depend on the quality of the home.

I In the unobservable case, the incentive constraint will be
binding for t = 0 but not t = 1, while in observable case, they
are binding for both periods.
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Costly Monitoring/Rewriting Contract

Switching from unobservable to observable case can result from

I A lower cost of monitoring the quality of house
I Lower cost of rewriting new contract/switching to another

bank:
I State contingent contracts could be very difficult to enforce,

but switching to another contract (if the conditions of a
particular state hold) could implement the same allocation.
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Current Extensions

I Continuous time version with random exit

I Continuous time version with random arrival of opportunity of
exit

I Unobservable/Observable Job Quality, J1, and state
dependent random endowment: Pr(y = y |J = B) > 0.

I Importance of credit worthiness for refinancing.
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