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Housing is the most important asset in the portfolio of most households. Under-
standing the households' decision on housing ¯nance has important implications
from a policy perspective, due to the e®ects it may have on the housing prices, on the
housing market stability and on household welfare. The theoretical literature on
housing ¯nance focused on ¯guring out the optimal choice between ¯xed rate
mortgages (FRMs) and adjustable rate mortgages (ARMs). We argue that the
standard economic criteria are sometimes inadequate to explain household's choices,
which may be motivated by psychological factors. In other words, we claim that
household's choice depends only partially on the ¯ndings of the theoretical literature.
We examine the e®ect of changes in the short-term market interest rate on the
households' choice between FRMs and ARMs. We test this e®ect using a unique data
provided to us by the Bank of Israel, which contains detailed information on the
household's decision between FRM and ARM contracts in Israel in the past decade.
The results of our analysis demonstrate a signi¯cant association between FRM
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preference and short-term interest rate reduction. Moreover, we ¯nd that the change
in the short-term interest rate is more salient to the borrowers in periods of a high
interest rate environment. We attribute these ¯ndings to Tversky and Kahneman
(1974) availability and representativeness heuristics.

Keywords: Mortgage decision-making; household ¯nance; adjustable and ¯xed rate
mortgages; cognitive biases.

JEL Classi¯cation: D10, D14, G21, R2.

1. Introduction

Housing is the most important asset in the portfolio of most households. In

addition to the important decision to purchase a house, decisions about how

to ¯nance it must be made. Understanding the decision making process of

homeowners has important implications from a policy perspective, due to the

e®ects it may have on housing prices, on housing market stability, and on

household welfare.

For more than three decades the theoretical literature on housing ¯nance

has focused on determining what factors contribute to the optimal choice

between ¯xed rate mortgages (FRMs) and adjustable rate mortgages

(ARMs). Researchers have found that the relative attractiveness of a speci¯c

type of contract should depend on individual circumstances, such as the

borrower's income, borrowing constraints, the probability of pre-paying the

loans, and on macro-economic measures such as in°ation of housing prices

(Baesel and Biger, 1980; Statman, 1982; Alm and Follain, 1984; Stanton and

Wallace, 1999; Campbell and Cocco, 2003; Koijen et al., 2009).

Baesel and Biger (1980) analyzed the considerations of mortgage lenders

and borrowers in choosing between ¯xed versus index-linked mortgages.

They found that from the borrowers' perspective, the choice between ¯xed

and index-linked mortgages depends on the relationship between future in-

come and in°ation. More speci¯cally, according to their model, a borrower's

preference depends on the di®erence in interest rates between the ¯xed and

index-linked mortgages, and on the covariance between the borrower's in-

come and the rate of in°ation. They conclude that coexistence of the two

types of mortgage loans is possible.

The uniqueness of Statman's (1982) model lies in the inclusion of the value

of the house in the terminal wealth of the borrower. This inclusion leads to

di®erences between this model and the Baesel and Biger (1980) model in the

identi¯cation of the cases where borrowers will prefer ¯xed or index-linked

mortgages. Statman (1982) found that borrower's preferences for ¯xed rate or
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index-linked mortgages depend on the relationship between the rate of

changes in income and the rate of in°ation, as well as on the relationship

between changes in the net value of houses and the rate of in°ation. More-

over, the model suggests that no statement about borrower preference can be

made unless at least the signs of these two relationships are known.

Alm and Follain (1984) addressed two issues: The ¯rst is the impact of

in°ation upon consumers' housing decisions when the household must use the

standard ¯xed payment mortgage (SFPM). The second is the impact of al-

ternative mortgage instruments (AMIs) on the housing demand. The results

of their simulation indicated that low rates of in°ation increase the housing

demand by reducing the after-tax user cost of housing, but higher rates of

in°ation decrease the demand, as liquidity problems in the mortgage market

dominate. In addition, AMIs were found to reduce the severity of these

mortgage market imperfections and therefore to increase the housing de-

mand. The impact of AMIs is generally quite large, particularly for the price-

level adjusted mortgage (PLAM). Because of the magnitude of their impact,

AMIs o®er enormous opportunities to households, opportunities for which

households are willing to pay substantial amounts.

Stanton and Wallace (1999) discussed the interest-rate risk of ARM. They

analyzed the interest-rate sensitivity of ARM based on the four most com-

monly used indices, and compared the properties of ARM based on these

indices. They found that the interest-rate sensitivity of an ARM depends

signi¯cantly on its contract terms, on the dynamics of the index underlying

the mortgage, and on the prepayment behavior of the mortgage holders.

They did not take into consideration, however, the role of risky income and

borrowing constraints.

Campbell and Cocco (2003) argued that the form of the mortgage contract

can have signi¯cant e®ects on household welfare and asked how a household

should make the choice between FRM and ARM. In general, a numerical

solution of their life-cycle model showed that homeowners with smaller

houses relative to income, more stable income, lower risk aversion, more

lenient treatment in bankruptcy, and a higher probability of moving should

¯nd ARMs more attractive.

In a recent paper, Koijen et al. (2009) studied the relationship between the

term structure of interest rates and both individual and aggregate mortgage

choice. They developed a theoretical model which showed that the long-term

nominal bond risk premium is the crucial determinant of the relative at-

tractiveness of an ARM versus an FRM. Thinking of FRM as a short position

in long-term bonds and of ARM as rolling over a short position in short-term
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bonds implies that FRM holders are paying a nominal bond risk premium.

A higher bond risk premium, leads to a more expensive FRM, and a higher

ARM share. They also found that in aggregate time-series data, that the

long-term bond risk premium is strongly related to the ARM share.

Few papers have empirically examined the choice between FRMs and

ARMs, some of them studying the US mortgages market (Brueckner, 1986;

Dhillon et al., 1987; Brueckner and Follain, 1988; Cunningham and Charles,

1990; Sa-Aadu and Sirmans, 1995), and some of them studying other markets

as the UK market (Coles, 1993; Leece, 2000).

For instance, Dhillon et al. (1987) examined microdata on mortgage

borrowing and estimated a reduced form of an econometric model of mort-

gage choice. Their results indicated that pricing variables play a dominant

role in the choice decision. Moreover, households with co-borrowers, married

couples, and limited expected housing tenures were found to have the

greatest probability of taking out ARM. In general, they found that borrower

characteristics do not signi¯cantly in°uence the choice.

In a recent paper, Campbell (2013) explores the causes and consequences

of cross-country variation in mortgage market structure. However, one of the

important arguments emanating from the paper is that the US mortgages

market has much to learn from mortgage ¯nance in other countries. One

contribution of our paper is that it is empirically examining and exploring the

Israeli mortgage ¯nance market, at ¯rst, to the best of our knowledge.

Despite the vast amount of literature dealing with housing ¯nance, there

are few papers which focus on the behavioral aspects of housing decisions.

Campbell (2006) uses the American Housing Survey to show evidence that

mortgage borrowers make several mistakes that leads to important implica-

tions for equilibrium in the mortgage market. For example, he ¯nds that the

decision to re¯nance FRM is challenging for many households, particularly

poorer and less educated ones, and therefore they pay higher mortgage rates

than necessary.

Brunnermeier and Jullliard (2008) found that households su®er from

money illusion (\the inability to properly distinguish changes in nominal

values due to changes in real fundamentals from changes due to in°ation")

when they decide whether to rent or buy a house. A reduction in in°ation can

generate a substantial increase in housing prices, and, therefore, can create

ine±ciency in the housing market. They identi¯ed an empirical proxy for

mispricing in the housing market and showed that it is largely explained by

movements in in°ation. However, their paper focused on the decision to buy a

house and not on how to ¯nance the transaction.
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Paiella and Pozzolo (2007) examined whether or not households can ac-

curately gauge their circumstances in terms of (non-mortgage related) risk

exposure and make an appropriate choice of either FRM or ARM. They

showed that most household characteristics proxying for exposure to other

non-mortgage related risks and for individual risk aversion are irrelevant for

the choice. The choice depends, to a great extent, on the relative price of the

mortgages and on whether the household faces liquidity constraints. Li-

quidity constrained households ¯nd ARMs particularly attractive because

their initial payments are generally lowest; they tend to overlook the overall

cost of the mortgage, and (as evidence suggests) ARM holders do not fully

take into account the risk of a rise of the reference interest rates. On the other

hand, lenders price this risk too high and borrowers end up paying a high

price for the bene¯t of low initial payments.

Two recent papers show that mortgage borrowers make few systematic

mistakes. Agarwal et al. (2012) ¯nd that over 40% of mortgage borrowers

sub-optimally re¯nance their mortgages. Agarwal et al. (2014) ¯nd evidence

that borrowers exhibit the sunk cost fallacy: Borrowers who paid an upfront

cost in the past are 8.4% less likely to re¯nance their mortgage every month

as compared to borrowers who do not pay the upfront cost. However, both

papers ¯nd that ¯nancial sophistication helps explaining the suboptimal

decision making by borrowers.

In our paper, we examine the e®ect of changes in the short-term market

interest rate on the decision of homeowners to choose between FRMs and

ARMs. Making the decision between FRM and ARM is di±cult for most

homeowners, many of whom lack formal economic education or knowledge

and are not sophisticated ¯nance decision makers or mortgage borrowers.

Therefore, when faced with the di±cult task of choosing between FRM

and ARM, individuals employ a limited number of heuristics to simplify this

decision. Decision makers are bounded by the availability of information the

market provides through its general media and judging this information by

its representativeness. From that perspective, the change in short-term in-

terest rates is available for mortgage borrowers and can be representative of

the FRM–ARM decision.

Decisions about housing ¯nance are based on beliefs concerning uncertain

events which are employed to assess probabilities and to predict values.

Tversky and Kahneman's (1974) seminal paper found that decision makers

rely on a limited number of heuristic principles which reduce the complex task

of assessing probabilities and predicting values to simpler judgmental

operations. These heuristics can be useful, but can also lead to systematic
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errors. However, the implication of these heuristics on making the decision

between FRM and ARM can explain our empirical ¯ndings.

When individuals faced with choosing between FRM and ARM, they are

bounded by heuristics of availability of market information, which they

evaluate by its representativeness. From that point of view, the short-term

interest rate changes are available for mortgage borrowers and can be rep-

resentative for the FRM–ARM decision.

The availability heuristic uses strength of association as a basis for the

judgment of frequency (Tversky and Kahneman, 1973). If the availability

heuristic is applied, unrelated factors will a®ect the perceived frequency of

classes and the subjective probability of events. Consequently, the use of the

availability heuristic leads to systematic errors. Change in the short-term

interest rate occurs frequently and is therefore, highly available. Mortgage

borrowers ¯nd this frequent event easier to recall and to imagine, and it

a®ects their long-term interest rate decision embedded in choosing the

mortgage type.

According to the representativeness heuristic, probabilities are evaluated

by the degree to which A is representative of B. In other words, when judging

the probability of an event by representativeness, one compare the essential

features of the event to those of the structure form which it originates

(Kahneman and Tversky, 1972). Therefore, by this heuristic, one estimates

probability by assessing similarity or connotative distance. This approach

leads to serious errors because similarity, or representativeness, is not in°u-

enced by several factors that should a®ect the judgment.

We tested the e®ect of these two heuristics using unique data provided to

us by the Bank of Israel (Israel's central bank) which contains information on

the choices households made between FRM and ARM contracts in Israel

during the past decade.1

The Israeli mortgage market has undergone numerous changes in recent

years due to the decline in in°ation rates and structural reforms. As a result of

1At the single household level it could be either an FRM or ARM contract or some combi-
nations between them. The Israeli market still has a strict distinction in FRM–ARM products.
Moreover, while in most other markets switching (re¯nancing) is not so expensive; a key
feature of the Israeli market is that the initial choice is essentially de¯nitive. In order to switch
FRM to ARM, an interest rate di®erential (IRD) of the entire remaining mortgage balance
must be paid. This IRD represents the present value of interest di®erentials, which could be
signi¯cant. A household has an option to switch FRM to ARM (this option can be phrased as a
put option), while the option cost of this decision is already incorporated in the FRM terms.

Y. Mugerman, M. O¯r & Z. Wiener

1650013-6

Q
ua

rt
. J

. o
f 

Fi
n.

 D
ow

nl
oa

de
d 

fr
om

 w
w

w
.w

or
ld

sc
ie

nt
if

ic
.c

om
by

 W
SP

C
 o

n 
07

/1
1/

16
. F

or
 p

er
so

na
l u

se
 o

nl
y.



the continuing decrease in in°ation, the short interest rates of the Bank of

Israel2 have dropped in the last decade from two-digit settings to a \stable"

low rate, as seen in Fig. 1 (presents monthly commercial banks prime interest

rates from November 2002 to April 2011).

The magnitude of the market for housing ¯nance of households in Israel

(see Fig. 2, which shows monthly mortgage volumes from July 2003 to April

2011) and in most developed countries has risen substantially over the past

decade.

In recent years, we have witnessed a signi¯cant increase in housing prices,

which were already considered to be high even in historical perspective. Be-

tween 2008 and 2010, prices rose by 41% in real terms, signi¯cantly faster

than the 1.5% increase in real terms starting in 1973, as displayed in Fig. 3.

Most of the price increase, up to the last quarter of 2010, is attributed to

interest rates dropping in response to the global economic crisis in 2008–2009.

The reduction of interest rates also triggered a climb in in°ation expectations,

which subsequently increased housing acquisitions as a protective measure

against in°ation.

Moreover, changes in housing pricing are part of long-term price cycles,

originating in previous price changes. In fact, from the mid 1990s to early

2008, real housing prices declined continuously, with an aggregate drop in
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Fig. 1. Commercial banks prime interest rates (November 2002–April 2011, monthly ¯gures).

2The short interest rate of the Bank of Israel is publicized once a month, on the last Monday of
each month, for the upcoming month; this decision is widely discussed throughout the media.
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prices of over 20%, therefore implying that recent price changes represent a

correction over the price decline of the past decade.

Another part of that increase is due to investors' activity, which was

enhanced by housing loans ¯nanced by high leverage rates. Real mortgage
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Source: Bank of Israel.

Fig. 3. The real house pricing (in comparison with the consumer price index) (January 1973–
January 2012, monthly ¯gures, January 2000¼ 1).

Fig. 2. Mortgage volumes (thousands NIS) (July 2003–April 2011, monthly ¯gures).

Y. Mugerman, M. O¯r & Z. Wiener

1650013-8

Q
ua

rt
. J

. o
f 

Fi
n.

 D
ow

nl
oa

de
d 

fr
om

 w
w

w
.w

or
ld

sc
ie

nt
if

ic
.c

om
by

 W
SP

C
 o

n 
07

/1
1/

16
. F

or
 p

er
so

na
l u

se
 o

nl
y.



interest rates declined, due to the drop in interest rates, generated investors'

activity which led to housing price increases well beyond housing rental prices

in the same period3 (a 41% increase in real housing in 2008–2010, compared

to a 15.8% real price increase in rent). In view of the fact that both the prices

of purchasing housing and rental prices decreased in 2002–2007, the rapid

increase in housing prices since 2008 strongly supports the claim of a cor-

rection over the real price decline of the past decade.

In light of these changes and in view of the inherent risk of housing loans

with high leverage rates, the Bank of Israel adopted stabilizing measures in

2011 and in 2012. This policy limited leverage rates, including restraints on

the ARM share of the total mortgage, parallel to government measures, es-

pecially implementing higher limitations for investors' activity, compared to

other purchasers. These limitations emphasize the importance of the FRM–

ARM decision in the Israel mortgage market, and the crucial role Israeli

regulators attribute to this decision.

In this paper, we focus on the behavioral aspects of housing ¯nance deci-

sions. Understanding the mechanism through which these decisions are made

is very signi¯cant in terms of housing in general and mortgage market

implications in particular.

The paper proceeds as follows: Section 2 provides the design. Section 3

presents our results. Section 4 discusses our ¯ndings and conclusion.

2. Design

In order to examine the mechanism that re°ects the criteria by which

homeowners choose between FRM and ARM, we use unique data provided

by the Bank of Israel, which contains detailed information on the decision

households made between FRM and ARM contracts4 in Israel on a monthly

basis during November 2002–April 2011. The choice between FRM and ARM

is estimated using the following linear model of the monthly di®erences

(t � t�1):

Slvit ¼ �þ F Pt;RWt;RHpit;RBpit ; Lfi � Lvið Þt ;Einft ;Ldtð Þ þ "t ;

3Theoretically, housing and rent are substitute products, and consequently should be corre-
lated with price changes. However, since housing rentals do not grant ownership, they cannot
produce capital gains for investors.
4For decades, most of the mortgage loans taken by households in Israel consisted of mortgages
linked to consumer price index, while unlinked mortgages only began to expand in recent
years.
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where Slvit denotes the dependent variable, representing the change of the

share of adjustable (variable) rate linked mortgages contracts amount signed

in period t (t ¼ 1, 2, . . . , 101 ��� representing months), out of the total

amount of linked mortgages contracts signed in that period. In other words,

this variable represents the change in ratio of ARM/(ARMþFRM) of linked

mortgages.

The independent variables are5:

Pt denote the change of Israel commercial banks' prime interest

rate in period t

RWt denote the change of average real wage per employee per month

in period t (deducted of market in°ation in°uence)

RHpit denote the change of housing price index in period t, deducted of

market in°ation in°uence

RBpit denote the change of building construction price index in period

t, deducted of market in°ation in°uence

ðLfi � LviÞt denote the change of the di®erence between reference rates for

¯xed and adjustable rate linked mortgages, as reported by Is-

raeli central bank

Einft denote the change of the expected yearly in°ation rate for the

next 12 months, derived out of capital market expectations

Ldt denote the change of the duration of linked FRM mortgages, as

reported by Israeli central bank.

Our main concern is the Pt coe±cient, capturing the change of the short-term

interest rate in°uence.

3. Results

We estimated three regressions, with regard to the above equation, marked as

columns (1)–(3) in Table 1. Column (1) demonstrates the change of ARM

share as a function of prime interest changes, while column (2) includes the

full equation with the described controls. In column (3), we add year-¯xed

e®ects into the equation, while in column (4) we subtracted prime interest

changes from the full equation, including year-¯xed e®ects.

5Although the di®erence between FRM and ARM rates ðLfi � LviÞt could be prone to selec-
tion bias: One does only observe the outcome-rate (either ARM or FRM) and not the alter-
native o®ered (and non-chosen) one. We test this possible issue by applying a yield curve
approach, since it has a similar e®ect to that of the IRD. Our analyses indicate similar results
with the use of each of the two variables.
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Column (1) of Table 1 illustrates a signi¯cant association between FRM

preference and prime rates reduction, while column (2) demonstrates almost

the same association between FRM preference and prime rates reduction,

even after adding controls. As seen in column (3) results, year-¯xed e®ects

added had no apparent in°uence in comparison to column (2). Column (4)

illustrates that after taking out prime rate changes from the equation, none of

the controls, which are commonly used in the literature, explains FRM

preference, which even strongly supports our ¯ndings concerning FRM

preference with prime rates reduction. The results of these four tests ¯rmly

demonstrate a signi¯cant association between FRM preference and prime

rates reduction in the described period not related to other variables or year-

¯xed e®ects.

Table 1. ARM–FRM share decision in linked mortgages.

The Change in Ratio of ARM/(ARMþFRM)
of Linked Mortgages

(1) (2) (3) (4)

Change of prime interest rate in period t 0.818*** 0.812*** 0.803***
(0.209) (0.209) (0.240)

Change of monthly real wage in period t �0.298 �0.281 �0.491
(0.349) (0.359) (0.377)

Change of real housing price index in period t 1.013 0.258 �0.482
(1.148) (1.312) (1.921)

Change of real construction price index in
period t

�2.052 �1.328 �1.381
(1.658) (1.803) (1.803)

Change of the di®erence between reference 0.021 0.022 0.033
interest rates for FRM and ARM in period t (0.021) (0.020) (0.022)

Change of the expected yearly in°ation rate in �0.134** �0.118* �0.089
period t (0.063) (0.071) (0.075)

Change of linked FRM duration in period t �0.651 �0.614 �0.493
(0.414) (0.431) (0.458)

Constant 0.009 0.004 0.008 0.019
(0.012) (0.013) (0.122) (0.130)

Observations 101 92 92 92

R2 0.133 0.236 0.320 0.218

Notes: OLS regressions are reported in the panel, where each of the three columns represents
an independent regression. The dependent variable includes is in the columns' title. Column
(1) demonstrates the change of ARM share as a function of prime interest changes, while
column (2) includes the full equation with the described controls. In column (3), we add year-
¯xed e®ects into the equation and in column (4) we subtracted prime interest changes variable.
Standard errors are in parentheses. *** ¼ Signi¯cant at the 1% level, ** ¼ Signi¯cant at the
5% level, * ¼ Signi¯cant at the 10% level.
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In the early part of the last decade, short-term interest rates were double

digit (!), followed by consecutive years of high interest rates, a remainder of

the hyper-in°ationary economy heritage of former years.

Decision makers ¯nd the change in short-term interest rates representative

of the absolute level of interest rates. More precisely, a recent increase in

short-term interest rates is representative of a high level of interest rates and

therefore, homeowners prefer choosing ARM in this case. Accordingly, a re-

cent decrease in short-term interest rates is representative of a low level of

interest rates and therefore, mortgage borrowers prefer FRM in this case.

Consequently, one would expect the described association between FRM

preference and prime rates reduction to have been more dominant in the early

part of the last decade.

To check the in°uence of the interest rates environment on the FRM–

ARM decision, we performed four additional regressions, dividing our sample

into two (almost) equal periods.6 The ¯rst period begins in November 2002

and ends in January 2007; the second period begins in February 2007 and

ends in April 2011. The ¯rst period represents a high interest rate environ-

ment and the second period represents a low interest rate environment.

The results are presented in Table 2. Column (1) demonstrates the change

of ARM mortgages as a function of prime interest, without adding more

controls in the ¯rst period, while column (2) includes controls and year-¯xed

e®ects in the equation. Columns (3) and (4) repeat the same tests, as the ¯rst

two columns, only in the second period.

As Table 2 illustrates, one's initial notion could possibly be justi¯ed. The

described association between FRM preference and prime rate reduction is

more dominant in the early part of the last decade, and weakens in the later

period. Dividing our sample into two periods, we found that the magnitude of

our general ¯ndings is higher in the period which was represented in a high

interest rate environment.

In other words, the change in the short-term interest rate is more salient to

the borrowers in periods of a high interest rate environment. This ¯nding

indicates that availability and representativeness are more in°uential in a

high interest rate environment, in which those heuristics can be obtained

more easily.

In order to decide whether the described association between FRM pre-

ferences is attributed to availability, or to prime rate changes, we examined

6The ¯rst group contains 50 consecutive observations, while the second group contains 51
consecutive observations.
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the same test used in Table 2 by using future change of prime rates in

observation t þ 1 instead of observation t, which represents the foreseen

change of prime rates rather than available and known prime rates. As

Table 3 illustrates, the results are quite striking. The association between

FRM preferences and prime rates is much less substantial in both periods,

and only partially statistically signi¯cant.7 The dramatic change between

Table 2. ARM–FRM share decision in linked mortgages, by time periods.

The Change in Ratio of ARM/(ARMþFRM)
of Linked Mortgages

Period 1 Period 2

(1) (2) (3) (4)

Change of prime interest rate in period t 3.120*** 2.939*** 0.525** 0.579**
(0.710) (0.862) (0.201) (0.213)

Change of monthly real wage in period t 0.136 �0.469
(0.676) (0.406)

Change of monthly real wage in period t 0.136 �0.469
(0.676) (0.406)

Change of real housing price index in period t 1.125 �0.403
(2.752) (1.445)

Change of real construction price index �1.746 �0.991
in period t (2.702) (2.473)

Change of the di®erence between reference 0.032 0.006
interest rates for FRMand ARM in period t (0.030) (0.029)

Change of the expected yearly in°ation rate �0.096 �0.152**
in period t (0.198) (0.074)

Change of linked FRM duration in period t �0.624 �0.840
(0.600) (0.684)

Constant �0.010 �0.018 �0.005 0.063**
(0.128) (0.151) (0.051) (0.030)

Observations 50 46 51 46

R2 0.396 0.404 0.196 0.377

Notes: OLS regressions are reported in the panel, where each of the four columns represents an
independent regression. The dependent variable is in the columns' title. Columns (1) and (2)
include period 1 observations, while columns (3) and (4) include period 2 observations.
Standard errors are in parentheses.
The ¯rst period begins in November 2002 and ends in January 2007; the second period begins
in February 2007 and ends in April 2011.
*** ¼ Signi¯cant at the 1% level, ** ¼ Signi¯cant at the 5% level, * ¼ Signi¯cant at the
10% level.

7We also tested the use of prime rates in observation t þ 2 instead of observation t; the
association between FRM preferences and prime rates was even less substantial than with
t þ 1.
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Tables 2 and 3 demonstrates the availability in°uence of prime rate changes,

which play an important role, compared to the general tendency of prime rate

levels.

An alternative explanation for FRM preferences could refer to the mort-

gage leverage ratio. If an increase in the mortgage leverage ratio occurs,

mortgages become riskier. This could induce favoring FRM. Hence, if this

argument is valid, we would expect it to be more prevalent in the early part of

the last decade (period 1), where FRM preference was more dominant. As

seen in Fig. 4, however, mortgage leverage ratio in the early part of the last

decade was fairly constant, and, therefore, could not have created such an

Table 3. ARM–FRM share decision in linked mortgages, in sequential time observation
(t þ 1), by time periods.

The Change in Ratio of ARM/(ARMþFRM)
of Linked Mortgages

Period 1 Period 2

(1) (2) (3) (4)

Change of prime interest rate in period t þ 1 1.640** 1.530* 0.208 0.482*
(0.809) (0.850) (0.201) (0.244)

Change of monthly real wage in period t �0.133 �0.570
Change of monthly real wage in period t (0.748) �(0.433)
Change of real housing price index in period t 0.790 �0.698

(3.050) (1.519)
Change of real construction price index �2.243 0.603

in period t (2.994) (2.621)
Change of the di®erence between reference 0.038 0.016

interest rates for FRM and ARM in period t (0.034) (0.031)
Change of the expected yearly in°ation rate �0.138 �0.192**

in period t (0.220) (0.086)
Change of linked FRM duration in period t �0.616 �0.746

(0.671) (0.724)
Constant 0.023 0.025 0.003 �0.016

(0.148) (0.167) (0.064) (0.061)
Observations 50 46 50 45

R2 0.202 0.267 0.093 0.321

Notes: OLS regressions are reported in the panel, where each of the four columns represents an
independent regression. The dependent variable is in the columns' title. Columns (1) and (2)
include period 1 observations, while columns (3) and (4) include period 2 observations.
Standard errors are in parentheses.
The ¯rst period begins in November 2002 and ends in January 2007; the second period begins
in February 2007 and ends in April 2011.
*** ¼ Signi¯cant at the 1% level, ** ¼ Signi¯cant at the 5% level, * ¼ Signi¯cant at the
10% level.
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in°uence. In fact, mortgage leverage ratio actually increased in recent years,

where FRM preferences were less dominant, while the repayment capacity of

households did not change (see Fig. 5 that demonstrates the ratio of the

average home price to the average annual wage).

A possible justi¯cation for the increased leverage ratio in recent years can

account for a growing trend of investors' activity, exploiting low interest rate

loans for short-term pro¯t, motivating high leverage ratio, and minimizing
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Fig. 4. Mortgage leverage ratio in housing loans (The leverage rate is calculated as the ratio
of total mortgages granted to the value of the homes purchased. The value of the homes is
calculated as the product of the average transaction value by the number of transactions
during the period (Source: Bank of Israel). (Q1 2003–Q2 2010, quarterly ¯gures)).
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private capital exposure.8 This may partially explain the in°uence in recent

years, but does not suggest an explanation for initial FRM preference.

Similar to mortgage leverage ratio rationalization, a change in home-

owners' repayment capacity can also potentially have an impact on the

ARM–FRM decision. A decrease in the repayment capacity of homeowners

could occur, which would encourage favoring FRM. Such a decrease may

derive from an increase in real housing pricing, or, less likely, from a change in

real wages. Thus, if this argument is valid, it would have been more prevalent

in the early part of the last decade (period 1), where FRM preference was

more dominant. However, as seen in Fig. 5, repayment capacity in the early

part of the last decades lightly improved. Real housing price increases only

occurred in the second period, where favoring FRM was less dominant.

As a result, neither leverage ratio nor repayment capacity can explain

FRM preferences. As shown in Tables 1 and 2, neither does IRD explain FRM

preference. It is still possible, however, that our ¯ndings are partially in°u-

enced by the variety of mortgages of di®erent maturities included in our

sample. Consequently, we obtained additional data provided by the Bank of

Israel, in which ARM–FRM share and the IRD are calculated separately for

each term.9

This data is divided into 16 term spreads,10 where each of those has its own

calculated IRD. Accordingly, in order to test each period separately, we

calculated the new dependent variable Slvi and the new independent variable

Lfi � Lvi for each term spread.

We performed two separate regressions for each of the maturity terms ���
the ¯rst regression demonstrates the change of ARM share as a function of

prime interest changes, while the second includes the full equation with the

described controls and year-¯xed e®ects. Most of the term spreads do not

obtain su±cient observations due to maturity distribution, which, inciden-

tally, has remained fairly constant during the entire period. Figure 6 illus-

trates the scope of ARM and FRM lending volumes by maturity spread, in

8In view of the inherent risk of housing loans with high leverage rates, the Bank of Israel
adopted stabilizing measures in 2011 and in 2012 that take into accounts the mortgage
characteristics and needs: Rent unit housing enhancers and investors, halting massive haz-
ardous housing loans. The Bank of Israel has limited leverage rates, including restraint on
ARM share of total mortgage.
9The data is only available starting in July 2003, thus eliminating eight observations
(November 2002–June 2003) from our original sample.
10Mortgages with maturities as follows: (1) of up to 1 month, (2) of 1–3 months, (3) of 3–6
months, (4) of 6–12 months, (5) of 1–2 years (6) of 2–3 years, (7) of 3–4 years, (8) of 4–5 years,
(9) of 5–7 years, (10) of 7–10 years, (11) of 10–12 years, (12) of 12–15 years, (13) of 15–17
years, (14) of 17–20 years, (15) of 20–25 years, (16) of more than 25 years.
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the entire period. Since ARM lending with a maturity greater than 15 years is

rare, we concentrated on three term spreads, where su±cient data was found:

7–10 years of term maturity, 10–12 years of term maturity and 12–15 term

maturity.

Consistent with the previous ¯ndings, the results shown in Table 4 illus-

trate a signi¯cant association between FRM preference and prime rates re-

duction. This association was found in each of the time periods.
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Fig. 6. FRM and ARM mortgage volumes (thousands NIS), by maturity (in years) (July
2003–April 2011, average of monthly ¯gures).

Table 4. FRM–ARM decision in linked mortgages for various terms, by time periods.

The Change in Ratio of ARM/
(ARMþFRM) of Linked Mortgages

(1) (2)

Change of prime interest rate in period t, in
mortgages with term of 7–10 years

1.767*** (0.473)
[0.133] f93g

1.651*** (0.587)
[0.278] f87g

Change of prime interest rate in period t, in
mortgages with term of 10–12 years

2.419*** (0.921)
[0.071] f93g

3.185*** (1.185)
[0.130] f87g

Change of prime interest rate in period t, in
mortgages with term of 12–15 years

2.202*** (0.798)
[0.077] f93g

1.796* (1.046)
[0.134] f85g

Notes: OLS regressions are reported in the panel, where each cell represents an independent
regression. The dependent variable is in the columns' title. Column (1) demonstrates the
change of ARM share as a function of prime interest changes, in di®erent maturities, while
column (2) includes the full equation with the described controls and year-¯xed e®ects.
Standard errors are in parentheses. R-squared is in square brackets. The number of obser-
vations is in braces.
*** ¼ Signi¯cant at the 1% level, ** ¼ Signi¯cant at the 5% level, * ¼ Signi¯cant at the 10%
level.

How Homeowners Choose Between Fixed and Adjustable Rate Mortgages?

1650013-17

Q
ua

rt
. J

. o
f 

Fi
n.

 D
ow

nl
oa

de
d 

fr
om

 w
w

w
.w

or
ld

sc
ie

nt
if

ic
.c

om
by

 W
SP

C
 o

n 
07

/1
1/

16
. F

or
 p

er
so

na
l u

se
 o

nl
y.



That is, the availability and representativeness are more in°uential in a high

interest rate environment, in which these heuristics can be obtained more

easily.

Although our explanations focus on the demand-side, the concerns that

selection mechanisms on the lenders-side drive the observed results cannot,

however, be ignored. Lenders might have certain borrowers in a FRM con-

tract and others in an ARM contract on a risk-adjusted base. Regarding this

concern, we conducted a set of face-to-face in-depth meetings with mortgage

banks' deputies. These meetings do not seem to point out on such mortgage

bank preferences.

4. Discussion and Conclusion

In this paper, we focus on the behavioral aspects of housing ¯nance decisions.

More precisely, we examine the e®ect of changes in the short-term market in-

terest rate on the decision of homeowners to choose between FRMs and ARMs.

The results of our analysis demonstrate a signi¯cant association between

FRM preference and prime rates reduction. We attribute it to the availability

and representativeness heuristics. Changes in the short-term interest rate

occur frequently and therefore, are highly available. Moreover, decision

makers ¯nd the change in short-term interest rates representative of the

absolute level of interest rates. More precisely, a recent increase in short-term

interest rates is representative of a high level of interest rates and therefore,

homeowners prefer choosing ARM in this case. Accordingly, a recent decrease

in short-term interest rates is representative of a low level of interest rates

and therefore, mortgage borrowers prefer FRM in this case.

Additional explanation for our ¯ndings ��� not inconsistent with the

previous one ��� is peer e®ects. Borrowers tend to compare their mortgage

o®ers to their peers mortgages' terms. When rates went up, the peers were

able to secure mortgages at lower rates. In order to avoid loss realization, new

borrowers prefer a gamble (ARM) over a ¯xed rate. After rates go down, the

new borrowers will prefer FRM.

Furthermore, we ¯nd that the change in the short-term interest rate is

more salient to the borrowers in periods of a high interest rate environment.

This ¯nding indicates that the availability and representativeness heuristics

are more in°uential in a high interest rate environment, in which those

heuristics can be obtained more easily.

To summarize, our empirical ¯ndings can be viewed as having real life

implications for the reliance on judgmental heuristics. As Tversky and

Y. Mugerman, M. O¯r & Z. Wiener
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Kahneman (1974) determined \. . .It is not surprising that useful heuristics

such as representativeness and availability are retained, even though they

occasionally lead to errors in prediction or estimation". Our empirical anal-

ysis of the decision between FRM and ARM is an example of a possible

implication of cognitive bias theory on the housing ¯nance decisions.

We suggest that common economic principles are sometimes inadequate to

explain homeowner's choices. We show that this choice is motivated by

psychological factors. Using unique data on the Israeli mortgage market, our

paper demonstrates an association between FRM preference and prime rates

reduction in the last decade. This result indicates that households had a

perception of high risk, which, in retrospect, turned out to be unfounded.

The magnitude of the market for housing ¯nance in Israel and in most

developed countries has risen substantially over the past decade. A profound

understanding of the decision making process functioning in this market is of

increasing importance for its potential e®ects on housing prices, market

stability and public welfare.

The household's decision regarding the mortgage ¯nance is aperiodic af-

fected by experts' advice. However, a large number of papers is showing that

not only households with no economic expertize may indeed be subject to

such psychological e®ects, but also professional and experts advisors may be

subject to the same biases (for example see Lakonishok et al., 1992; Odean,

1998; Nofsinger and Sias, 1999; Hirshleifer, 2001; Shapira and Venezia, 2001;

Coval and Shumway, 2005; Biais and Weber, 2009; Menkho® and Nikiforow,

2009; O¯r and Wiener, 2015).

Campbell (2013) argues that to understand mortgage markets we need a

much broader perspective that integrates insights from across disciplines.

Our paper contributes to our understanding of how the decision making

process functions by demonstrating the linkage between FRM and ARM

decisions and behavioral aspects such as availability and representativeness.

We believe that our paper can contribute signi¯cantly to the under-

standing of market functioning in practice beyond the theoretical predictions.

Our ¯ndings concerning this functioning should be further investigated, es-

pecially in light of the implications of the recent stabilizing measures adopted

by the Bank of Israel.

Our analysis, as a possible direction of the future research, could be per-

formed at the household level, providing more detailed descriptive measures

and distinguishing between households of di®erent characteristics.

How Homeowners Choose Between Fixed and Adjustable Rate Mortgages?

1650013-19

Q
ua

rt
. J

. o
f 

Fi
n.

 D
ow

nl
oa

de
d 

fr
om

 w
w

w
.w

or
ld

sc
ie

nt
if

ic
.c

om
by

 W
SP

C
 o

n 
07

/1
1/

16
. F

or
 p

er
so

na
l u

se
 o

nl
y.



Acknowledgments

We are thankful to Alon Tubul and Ido Krakowsky for excellent research

assistance. We have also bene¯ciated from helpful comments by Linda Allen,

Simon Benninga, Ronen Elul, Avner Kalay, Eugene Kandel, Avi Wohl,

Fernando Zapatero, and Ro'i Zultan. We further thank participants of the

2013 American Real Estate and Urban Economics Association International

Conference, the 2014 Behavioral Legal Studies ��� Cognition, Motivation,

and Moral Judgment, Research Workshop of the Israel Science Foundation,

the 2014 Real Estate and Urban Economics Research Workshop of the Israel

Science Foundation, the 15th International Association of Consumer Law

Conference, and the 2015 The First Israel Behavioral Finance Conference.

For ¯nancial support we thank the Fishman ��� J.E.C. Center for Finance,

Entrepreneurship, and Real Estate, Maurice Falk Institute for Economic

Research, the Krueger Center at the Hebrew University and the Gazit-Globe

Real Estate Institute at IDC Herzliya. We thank the Bank of Israel for the

data on household mortgages.

References

Agarwal, S., I. Ben-David, and V. Yao, 2014, Systematic Mistakes of Borrowers in
the Mortgage Markets Working Paper.

Agarwal, S., R. Rosen, and V. Yao, 2012, Why Do Borrowers Make Mortgage
Re¯nancing Mistakes? Federal Reserve Bank of Chicago Working Paper.

Alm, J., and J. R. Follain, 1984, Alternative Mortgage Instruments, the Tilt
Problem, and Consumer Welfare, Journal of Financial and Quantitative Anal-
ysis 19, 113–126.

Baesel, J. B., and N. Biger, 1980, The Allocation of Risk: Some Implications of Fixed
Versus Index-Linked Mortgages, Journal of Financial and Quantitative Analysis
15, 457–468.

Biais, B., and M. Weber, 2009, Hindsight Bias, Risk Perception, and Investment
Performance, Management Science 55, 1018–1029.

Brueckner, J. K., 1986, The Pricing of Interest Rate Caps and Consumer Choice in
the Market for Adjustable Rate Mortgages, Housing Finance Review 16, 119–
136.

Brueckner, J. K., and J. R. Follain, 1988, The Rise and Fall of the ARM: An
Econometric Analysis of Mortgage Choice, The Review of Economics and
Statistics 70, 93–102.

Brunnermeier, M. K., and C. Jullliard, 2008, Money Illusion and Housing Frenzies,
Review of Financial Studies 21(1), 135–180.

Campbell, J., 2006, Household Finance, Journal of Finance 61, 1553–1604.
Campbell, J., 2013, Mortgage Market Design, Review of Finance 17, 1–33.
Campbell, J., and J. Cocco, 2003, Household Risk Management and Optimal

Mortgage Choice, Quarterly Journal of Economics 118, 1449–1494.

Y. Mugerman, M. O¯r & Z. Wiener

1650013-20

Q
ua

rt
. J

. o
f 

Fi
n.

 D
ow

nl
oa

de
d 

fr
om

 w
w

w
.w

or
ld

sc
ie

nt
if

ic
.c

om
by

 W
SP

C
 o

n 
07

/1
1/

16
. F

or
 p

er
so

na
l u

se
 o

nl
y.



Coles, A., 1993, The Growth of Fixed Rate Mortgages, Housing Finance 19, 26–29.
Coval, J. D., and T. Shumway, 2005, Do Behavioral Biases A®ect Prices, The

Journal of Finance 60, 1–34.
Cunningham, D. F., and A. C. Charles, 1990, The Relative Termination Experience

of Adjustable to Fixed-Rate Mortgages, The Journal of Finance 45, 1687–1703.
Dhillon, U., J. Shilling, and C. Sirmans, 1987, Choosing between Fixed and

Adjustable Rate Mortgage, Journal of Money, Credit and Banking 19, 260–267.
Hirshleifer, D., 2001, Investor Psychology and Asset Pricing, The Journal of Finance

56, 1533–1597.
Kahneman, D., and A. Tversky, 1972, Subjective Probability: A Judgment of

Representativeness, Cognitive Psychology 3, 430–454.
Koijen, R. S. J., O. Van Hemert, and S. Van Nieuwerburgh, 2009, Mortgage Timing,

Journal of Financial Economics 93, 292–324.
Lakonishok, J., A. Shleifer, and R. W. Vishny, 1992, The Impact of Institutional

Trading on Stock Prices, Journal of Financial Economics 32, 23–43.
Leece, D., 2000, Household Choice of Fixed Versus Floating Rate Debt: A Binomial

Probit Model with Correction for Classi¯cation Error, Oxford Bulletin of Eco-
nomics and Statistics 1, 61–82.

Menkho®, L., and M. Nikiforow, 2009, Professionals' Endorsement of Behavioral
Finance: Does It Impact Their Perception of Markets and Themselves? Journal
of Economic Behavior and Organization 71, 318–329.

Nofsinger, J. R., and R. W. Sias, 1999, Herding and Feedback Trading by Institu-
tional and Individual Investors, The Journal of Finance 54, 2263–2295.

Odean, T., 1998, Are Investors Reluctant to Realize Their Losses? Journal of
Finance 53, 1775–1798.

O¯r, M., and Z. Wiener, 2015, Investor Sophistication and the E®ect of Behavioral
Biases in Structured Products Investment, Working Paper.

Paiella, M., and A. F. Pozzolo, 2007, Choosing Between Fixed and Adjustable Rate
Mortgage, Economics & Statistics Discussion Paper No. 33/07.

Sa-Aadu, J., and C. F. Sirmans, 1995, Di®erentiated Contracts, Heterogeneous
Borrowers, and the Mortgage Choice Decision, Journal of Money, Credit and
Banking 27, 498–210.

Shapira, Z., and I. Venezia, 2001, Patterns of Behavior of Professionally Managed
and Independent Investors, Journal of Banking and Finance 25, 1573–1587.

Stanton, R., and N. Wallace, 1999, Anatomy of an ARM: The Interest-Rate Risk of
Adjustable-Rate Mortgages, Journal of Real Estate Finance and Economics 19,
49–67.

Statman, M., 1982, Fixed rate or Index-Linked Mortgages from the Borrower's point
of view: A Note, Journal of Financial and Quantitative Analysis 17, 451–457.

Tversky A., and D. Kahneman, 1973, Availability: A Heuristic for Judging Fre-
quency and Probability, Cognitive Psychology 4, 207–232.

Tversky A., and D. Kahneman, 1974, Judgment under Uncertainty: Heuristics and
Biases, Science New Series 185(4157), 1124–1131.

How Homeowners Choose Between Fixed and Adjustable Rate Mortgages?

1650013-21

Q
ua

rt
. J

. o
f 

Fi
n.

 D
ow

nl
oa

de
d 

fr
om

 w
w

w
.w

or
ld

sc
ie

nt
if

ic
.c

om
by

 W
SP

C
 o

n 
07

/1
1/

16
. F

or
 p

er
so

na
l u

se
 o

nl
y.


	How Homeowners Choose Between Fixed and Adjustable Rate Mortgages?
	1. Introduction
	2. Design
	3. Results
	4. Discussion and Conclusion
	Acknowledgments
	References


