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This paper analyses how Italian households perceive interest rate risk in the
mortgage choice decision between fixed rate mortgages (FRMs) and adjustable rate
mortgages (ARMs).

In Italy more than half of the stock of households’ mortgage debt is based on
variable rates, exposing the bulk of debt to interest rate risk. Actually, this aspect is
partially explained by "Country system" issues, such as the tax treatment on mortgage
interest payments, the policy on early repayment and the duration and the cost of the
enforcement procedures. Moreover, junctual factors, related to the level and the
evolution of interest rate, and personal issues are rather significant.

The existence of a problem of bounded rationality - resulting from a biased
perception of interest rate risk - is the main research hypothesis developed in this work.

The empirical analysis, based on a sample of 908 Italian households drawn from
the database of the Survey on Household Income and Wealth (SHIW) by the Bank of
Italy, shows that households have a biased perception of interest rate risk, since the FRM
versus ARM choice appears to be:

i. guided by the prospect of immediate savings, roughly estimated on the basis of a
comparison between the fixed and adjustable rates;

ii. sustained by a temporal paradox, whereby ARM is more likely to be chosen with
the lengthening of the maturity of the mortgage;

iii. linked to the household’s creditworthness, hence riskier borrowers tend to
prefer ARM;

iv. influenced by bank lending policies.

The organization of the paper is as follows. Section 1 summarizes the main
literature contributions on the factors influencing the FRM-ARM choice. Section 2
illustrates the research hypotheses; section 3 describes the empirical analysis carried
out and section 4 summarises the main conclusions.

1. Literature review

Since the end of the 1980s, the choice between FRMs and ARMs was the object of
a growing number of theoretical and empirical studies. These contributions are however
restricted, to a large extent, to the United States.

Many theoretical contributions are related to standard finance theory assuming
that individuals should rationally identify the choice that optimizes their intertemporal



utility function!. Moreover, they mainly focus on the impact of the pricing conditions: the
general level of interest rate and the FRM-ARM rate differential.

To this end, the contributions by Brueckner (1986) and Alm and Follain (1987) -
modelling the reaction of households to the expectations underlying the form of the
yield curves - show that the price effect is not entirely clear-cut. However, in front of
large differentials, their analyses show that the preference for ARMs will prevail.

The importance of pricing is confirmed by all the empirical analyses carried out
on this topic, though some significant discrepancies can be seen with regards to the sign
and the interpretation of the results of the econometric estimates. On the one hand, a
further contribution by Brueckner and Follain (1988) and Miles (2004) and the
estimations carried out by Tucker (1989), Phillips and Vanderhoff (1991), Campbell and
Cocco (2003) and Campbell (2006) confirmed that there is a positive relationship
between the slope of the yield curve and the preference for ARMs. On the other, Dhillon,
Shilling and Sirmans (1987), Sa-aadu and Sirmans (1995) and Coulibaly and Li (2007)2
show that an increase in the slope of the yield curve is expected to negatively affect the
preference for ARMs.

Campbell and Cocco (2003), Arsham, Ford and Morse (2008) and Brueckner
(1993) also offer some interesting arguments against the accuracy of the use of the
rational-agent model to describe household behaviour in the FRM-ARM choice, which
actually give good points to doubt the consistency of the hypoteses developed in many
contributions on this topic.

Campbell and Cocco (2003) explain the preference for FRMs, when long term
interest rate have recently fallen, maintaining that households are driven by the
irrational expectation that long-term interest rates follow a mean-reverting trend.
Moreover, Arsham, Ford and Morse (2008) realized that the expectation of an economic
advantage by choosing one type of mortgage over another is also irrational. In fact,
according to the Efficient Market Hypothesis, the present value of FRMs and ARMs
would be equivalent, since the expectations of future interest rates are already
incorporated into current interest rates.

Otherwise, the thesis developed by Brueckner (1993) shows the inconsistency
between most of the models of financial intermediation and the rising diffusion of ARMs.
In accordance with these models, FRMs should prevail on ARMs, because lenders are
assumed to be risk neutral (as a consequence of their ability to diversify their portfolio
and to operate with derivatives3) and households are assumed to be risk averse.
According to the author, the diffusion of ARMs could be explained by household’s strong
preference for current rather than future consumption. The preference for ARMs would
therefore be drove by the desire to have a higher purchasing power in the short term.
This effect should be obviously greater as the gap between FRM and ARM rates widens.

1 In other words, it is assumed that the household will choose the mortgage that maximizes the utility function referred to a time
span that is equal to the length of the contract. The optimal decision between FRMs and ARMs also assumes that the households
react to the implicit expectations in the yield curve, have realistic expectations on their future earnings and act consistently to their

risk aversion.

2 The Coulibaly and Li model (2007) also highlights a positive relationship between the preference for the adjustable rate and the

differential between FRM and ARM.

3 Nevertheless, the recent introduction of the Basel II capital requirement framework may have increased banks’ preference for
adjustable rate loans as it enables the credit risk to be shifted to households, thereby lowering banks’ capital requirements. Cf. ECB

(2009), p 29.



A number of contributions include the analysis of the role of borrower
characteristics, such as affordability, demographics, education, financial literacy and
mobility expectations, while the analysis of the decision making process receives limited
attention.

First of all, Szerb (1996), Campbell and Cocco (2003) and Miles (2004) explore
the role of economic and financial variables on the FRM-ARM choice.

More specifically, according to Szerb, the expected level of future income
influences households’ decision more than the current income. In other words,
households that expect their incomes to grow rapidly, such as self-employed
professionals and young graduates, would tend to prefer the adjustable rate; while,
those characterized by a more stable income tend to show greater preference for the
fixed rate. The former, in fact, would generally be less exposed to shocks caused by
higher interest payments, while for the latter the increase in interest rates would have
an immediate impact on their saving or on family consumption. This hypothesis is
confirmed by the empirical analyses of Brueckner and Follain (1988) and Cutts, Green
and Ramagopal (2006).

From a risk management perspective, Campbell and Cocco (2003) and Miles
(2004) point out that households with high debt to income ratio and risky income are
more vulnerable to the rise of interest rates and should consequently prefer the FRM. On
this point, the empirical literature provides diverging evidence. In Albaum (1979) the
choice of an ARM is more frequent then the choice of a FRM in low income and low
financial assets classes, while the opposite is true for classes with high income and high
financial assets. In Cutts, Green and Ramagopal (2006) the probability of choosing an
ARM is definitely higher as the debt to income ratio rises, while in Coulibaly and Li
(2007) is greater in households characterized by financial constraints and in those with
long term mortgages.

The influence of schooling and financial education is analysed by the
contributions of Bucks and Pence (2006) and Hilgert et al. (2003). To this end, they
suggest that the adoption of cautious financial behaviour is positively correlated to the
level of education and financial literacy of the borrowers. More specifically, Bucks and
Pence (2006) demonstrate that low-income and less educated borrowers tend to select
the alternative mortgage that is perceived immediately as the cheapest without
understanding the characteristics and conditions of the contract, and thus
underestimating the inherent risk. Hilgert et al. (2003), also note that there is a positive
relationship between financial knowledge and good financial management practices, as
well as paying bills on time, keeping a low payment to income ratio, reviewing credit
reports, comparing offers before applying for a credit card and setting aside some
savings to cope with unforeseen events.

Finally, several theoretical studies state a relationship between the FRM-ARM
choice and households’ risk appetite, pointing out that a household with high risk
aversion would more likely prefer a FRM (Brueckner (1986), Alm and Follain (1987),
Campbell and Cocco, (2003), Miles (2004)). Nevertheless, in such works, the risk



appetite is taken as an exogenous variable and its determinants are not investigated+.
Due to the lack of detailed data on household risk aversion, the few empirical
contributions that study this issue (Brueckner and Follain (1988), Coulibaly and Li
(2007)) use proxies related to the risk aversion in investment decisions that are not
suitable to evaluate the impact of the risk aversion on the mortgage decision. Firstly -
according to Basciano et al. (2008) - because the use of a mortgage itself has significant
impact on the household risk appetite in investment decision. Secondly, because the
implict hypotesis at the basis of the use of these variables is that households show the
same risk aversion to both investment and indebtedness decisions. Therefore, I believe
that the analysis of the risk appetite in mortgage choice decision is an issue that awaits
better understanding. To this end, the main contriutuion of this paper is the
development of the theoretical hypothesis of diverging risk attitude in mortgage choice
decision and in investment decision.

2. Research hypotheses

The review of the literature on the choice between a FRM and an ARM shows
that households’ decisions are often not consistent with the postulate of rationality
underlying the traditional economic theory.

This evidence motivates the interest in developing alternative models to explain
how households actually behave. To this end, the behavioral decision theory offers an
important contribution highlighting, on the basis of many experimental evidence, how
often individual behaviour is determined by biased perceptions, past experience, mood
and preconceived beliefs. Furthermore, several behavioral models, applied to the
framework of financial markets, show that some biases are so common that they
influence the collective behaviour of the markets themselves.

This study - based on the main findings of the behavioral decision theory - tests
the hypothesis that the choice of a FRM or an ARM is influenced by widespread cognitive
biases that encourage borrowers to make decisions that are not consistent with their
requirements.

More precisely, this work is based on the hypothesis that households tend to:

i. maximise their immediate utility, assuming a short-term perspective (temporal
bias);

ii. show a higher risk aversion in investment decision than in the choice between a
FRM and an ARM (reference point bias);

ii. be influenced by the lending policies adopted by the main suppliers of mortgage
loans (lending policy bias).

4 With the exception of a work by Van Hemert (2009), that offers an original contribution in interpreting households’ risk aversion
from an asset and liability management perspective, taking into account the different stages in the life cycle. The author however,
arrives at rather simplistic outcome, according to which ARM would be preferable for all working age households.



2.1. Temporal bias

The rational theory of choice rules out that, in a decision-making process,
emotional constraints and cognitive biases could lead to hamper the optimisation of the
expected utility function. The choice of a residential mortgage is nonetheless an
essential lifetime decision for a family that usually raises psychological pressures from
expectations and anxieties. On the one hand, the mortgage allows the family to achieve a
purpose of future security. On the other, the financial commitment related to the debt
service is perceived as a sacrifice by the family, which often leads to the concern of not
being able to choose the right the type of loan and to deal in the future with it.

To this end, the psychological pressure resulting from the burdensome
commitment of the loan enhances the role of pricing on the choice the household makes,
as it emerges from empirical findings in literature> and from the attitude of households
to compare the economic offers of different banks¢.

As a result of these observations, I believe that possible immediate economic
savings influence the choice between the FRM and ARM due to the comparison between
fixed and adjustable rates. In other words, [ assume that households tend to embrace the
short-term outlook in order to maximise their immediate utility, chosing the alternative
with the lower ex ante rate.

This interpretation clearly conflicts with the rational theory of choice, besides, it
seems overambitious for the average homeowner to try to predict the future trend of
interest rates, inflation and family income?.

The suggestion that households are driven by a “short-sighted” approach is
supported by various studies in cognitive psychology and, in particular, by contributions
of Frank (1991) and Hoch and Loewenstein (1991). These authors show that balancing
the extent of future costs and benefits, especially if uncertain, is a difficult task for
individuals, which tend to be influenced by immediate costs and benefits8. Kahneman
(2000) also illustrates that individuals often perceive the utility in relation to current
events, underestimating long-term implications.

In the FRM-ARM choice, the adoption of the “short-sighted” approach it is
expected to be anchored to market conditions and to increase with high differentials
between the rates of FRM and ARM.

2.2. Reference point bias

The theoretical literature assumes the occurrence of a positive correlation
between the preferences for ARMs and households’ risk appetite. The empirical
investigation of this issue is scarce and it neglects to analyze the determinants of

5 Cf. Di Giuli et al. (2007), p.35.

6 Cf. Valletta et al. (2007), p 92.

7 With reference to households’ financial literacy in indebtedness decisions see Filotto and Nicolini (2007).
8 Cf. McFadden (1999), p. 59.



households’ risk aversion in the FRM-ARM choice, merely using the risk aversion in
investment decisions as a proxy?®.

With regards to Italy, the risk aversion in investment decision does not seem to
influence the choice between a FRM and an ARM. Such evidence - emerged in the 25th
Report on Savings and Savers in Italy (2007) - is confirmed on the database of the
Survey on Household Income and Wealth (SHIW) by the Bank of Italy in this work, with
the following logit function?:

RATE = F (RISK AVERSION) + e

RATE is the binary dependent variable and it assumes the value 1 for ARMs, and
0 for FRMs;

RISK AVERSION is the independent variable which assumes a value ranging from
1 to 4, depending on whether the household prefers investments that offer:

- very high returns, regardless of a high risk of losing part of their capital (RISK
AVERSION= 1);

- a good return, with reasonable security for their invested capital (RISK
AVERSION= 2);

- a reasonable return, with a good degree of security for their invested capital
(RISK AVERSION= 3)

- low returns, without any risk of losing their capital (RISK AVERSION= 4).

Since the data are non-homogeneous!?, the model has been estimated separately
for households interviewed in the 2004 survey and for those interviewed in the 2006
survey. In both cases, there was no statistically significant relation between the two
variables (see Table 1: at the end of the paper).

<INSERT TABLE 1>

These findings suggest that the risk aversion in investment is not an appropriate
proxy of the borrower’s risk aversion for debt decisions such as the choice between a
FRM and an ARM.

The reason of such a divergence is that individual perceptions surrounding
investments decisions differ from those that impact on borrowing choices. In the former,
the investor’s reference point is its financial assets (or a specific sum to invest) and the

9 The topic has been presented in Section 2.2.

ey

10 The logit function was tested on the households that originated the mortgage contract in the same year of the survey or in the
previous one.To be able to verify the existence of a correlation between the FRM-ARM choice and the attitude toward risk, it is
necessary that the latter not refer to a period of time that is too far from when the mortgage was drawn up. As is known, the attitude

toward risk varies over time, based on changes in the financial markets and in the family life cycle.

11 In the 2004 survey, the question on the attitude toward risk has been exclusively focussed on interviewees with financial assets

that differed from the current account, while in the 2006 survey, the question was put to all those interviewed.



trade-off between risk and returns tends to be perceived as the alternative between a
"riskless moderate return" and "a higher but uncertain return”, thus soliciting risk
aversion. In the latter, the main decisions referred to the mortgage (amount, maturity,
payments) are related to family income!2. In the FRM-ARM choice, the focus of the
borrower also tends to be concentrate on the "cost” of the funding and on the impact of
the mortgage payment on the monthly income?3. The trade-off between risk and "cost" is
thus perceived as the alternative between "a higher certain cost" and "an uncertain
lower cost". Therefore, while the impact of the risk on the capital is direct in the
investment decisions, in the mortgage decisions the impact of risk on the family wealth
is not evident as welll*. As a result, such bias is likely to generate aversion to the ex ante
more expensive mortgage contract - the fixed rate one - thus inducing risk taking
behaviours.

This relationship results in a paradoxical situation: as the burden of the
mortgage payments affects borrowers with low and unstable income more, actually
these riskier households would be more likely to take on the risky mortgage contract. As
it has been presented in Section 1, the findings in Cutts at al. (2006) and Coulibaly at al
(2007) seem to confirm such a paradox.

The hypothesis developed in this section is that the risk aversion is tendentially
higher in the FRM-ARM choice than in the investment decision. This bias is mainly due
to the non-alignment of the reference point, represented by the wealth in the investment
decisions and by the income in the mortgage decisions.

The above hypothesis is stimulated by the Kahneman and Tversky’s prospect
theory, according to which people display a different risk appetite depending on how
they perceive it. In this respect, the authors carried out an interesting experiment?s:
“consider the choice between a prospect that offers an 85% chance to win $1000 (with a
15% chance to win nothing) and the alternative of receiving $800 for sure. A large
majority of people prefer the sure thing over the gamble, although the gamble has higher
(mathematical) expectation. (...) The expectation of the gamble in this example is .85 x
$1000+ .15 * $0 = $850, which exceeds the expectation of $800 associated with the sure
thing. The preference for the sure gain is an instance of risk aversion. (...) Consider a
situation in which an individual is forced to choose between an 85% chance to lose
$1000 (with a 15% chance to lose nothing) and a sure loss of $800. A large majority of
people express a preference for the gamble over the sure loss. This is a risk seeking
choice because the expectation of the gamble (-$850) is inferior of the expectation of the
sure loss (-$800).”

The authors represented such evidences in a value fuction that is concave for
gains, signifying aversion towards risk, and convex for losses, suggesting propensity
towards risk. The cornerstone of the prospect theory is the idea that preferences are
influenced by changes of wealth - resulting from gains and potential losses - and that

12More precisely, the decisions of the lender are based on the borrowers’ annual family income, certified by the credits on the
current account - when the borrower is the holder of an account - or by the income tax return requested for the preliminary
investigation, if the borrower does not hold an account. If the borrower is an employees, its assessments on the sustainability of the

mortgage payment are instead usually based on the monthly income.

13 This issue comes out of the experimental survey carried out by Di Giuli and Montefusco (2007) on a sample of Italian households.

P.118

14 With "wealth effect" I mean the possibility that the rise in interest rates will lead to an unsustainable level of the mortgage

payment, leading the borrower to foreclosure.
15 Cf. Kahaneman e Tversky (2000) p. 2-3.



people are substantially adverse to losses. Yet, the authors show that in some decision-
making processes more complex than lotteries, the exclusive focus on earnings and on
potential losses has a limited explanatory importance. In particular, financial investors
found their preferences on financial assets as a reference pointlé.

2.3. Lending policy bias

Many experiments carried out by scholars on decision-making behaviour show
that the format of the decision can modify the preference given to different alternatives
(Tversky, Kahneman (1981), Tversky, Sattath e Slovic (1988)). From this point of view,
the lending policies pursued by banks can play a decisive role in determining the
preference of borrowers versus specific mortgage alternatives. For instance, the study
by Phillips and Vanderhoff (1991) is of particular interest, because it shows that the
offering of intial rate discounts has a significant effect on the choice made by borrowers,
raising the attractiveness towards adjustable rate contracts.

On the other hand, the choice between a FRM and an ARM, is not always an
independent decision of the household, since the advice of the trusted intermediary is
often taken into great consideration!’. Therefore, in analysing household’s behaviour,
one cannot neglect the influence of lending policies.

With reference to the Italian market, the present study assumes that, in the last
few years, the lending policies adopted by the main players had a significant role in elicit
the preference of households toward ARMs.

More specifically, since the beginning of this last decade, the financial sector has
considerably increased the supply of residential mortgages, resulting in a significant rise
in competition!8. These are the main consequences of this development:

- product innovations; such as the lengthening of the mortgage maturity up to 30
years or even morel? the rise of the loan-to-value ratio beyond 80% and the
possibility for the borrower to exploit a great flexibility in the repayment of the
loan;

- cutback in bank spreads?20;

16 Kahaneman (2002) p.101.

17 An investigation carried out by the British Mortgage Code Compliance Board (MCCB) points out that 35% of English households
have been advised by the intermediary or by the bank where the mortgage was drawn up according to the most suitable contract
based on their needs. This percentage rises to 48% when taking into account those households who went to an intermediary rather
than a bank. Cf. Miles (2004), p.30.

18 The main factors underlying the strong growth of housing loans are: the opportunities of a lending expansion resulting from
interest rates being at a historic low, the need to develop alternative margins determined by the crisis of asset management, the
opportunities stemming from the favourable treatment of residential mortgages under Basel Il and the increasing role of
securitisation in the funding of banks.

19“In 2001 only 8.9% of intermediaries offered mortgages with a repayment period equal to or above 30 years. This percentage rose
to 14.6% in 2003 and 59.2% at the beginning of 2007”. Cf. Rossi (2008), p. 8

20 Particularly the bank spread for home mortgages has, on average, gone from 2.13% in December 2004 to 1.53% in December
2006. See: Databank, (2007), p. 49.



- application of new evaluation techniques based on the use of credit scoring
models?t;

- risen of mortgage brokers;

- generalised loosering of credit standards?2.

The evidences from juctural reports by the main research agencies and from
recent surveys carried out by the Bank of Italy lead to the belief that at least since 2004,
the lending activity towards riskier borrowers has also been encouraged by the offer of
“favourable” pricing conditions, based on adjustable rate contracts often combined with
initial rate discounts. Hence, the framework outlined above suggests that since 2004 the
Italian household preference for ARMs has been somewhat influeced by the
aggressiveness of the offer.

3. The empirical analysis

3.1. Data description

The empirical analysis carried out in this study utilizes data from the biennial
“Survey on Household Income and Wealth (SHIW)” by the Bank of Italy. The original
dataset contains about 8.000 households selected randomly and provides a broad set of
information on demography, jobs, finance and wealth. Since the survey of 2004, the
section on housing has been supplemented with information about household
mortgages, including the distinction between fixed and adjustable rate mortgages.

The 2004 and the 2006 surveys contain a total of 1,156 observations related to
households with a residential mortgage. The subsample used for the present analysis
consists of 959 obeservations and was obtained by dropping out the 148 panel families
of the 2006 survey 23, the 29 families with a zero rate mortgage and 20 observations that
had improbable data.

For this analysis, the use of such a database leads to two obstacles. Firstly, it
gives no indication about the date of the drawing up of the mortgage. Secondly, most of
the survey data (income, consumptions, family size, interest rates, etc.) have been
reported for each year in which the investigation was carried out and not in the year in
which the mortgage was drawn up.

21 1n 2003 26% of intermediaries had adopted this method of granting residential mortgages. In 2006, it was already 51% of the
intermediaries. Its spreading was also higher among large banks (91%) than small ones (63%) and cooperative credit banks (34%).
Cf. Op. Cit,, p.7. On the use of credit scoring techniques see also: Abereto et al. (2008).

22 On this topic, larger sized banks show a tendency to shift to more than 30% the debt servicing to disposable income ratio. Cf. Rossi
(2008), p. 15. Compared to generalist banks, specialized banks use segmentation as a positioning lever of differentiation and extend
their offering towards categories at the margin of the traditional market, such as young people, atypical workers, immigrants,
retired. Cfr. Databank (2007), p. 9. Due to commercial pressure, sometimes the evaluation credit criteria have also become slacker:
through appeal on overrated real estate collaterals (so as not to exceed the 80% loan to value and avoid additional guarantees) or
through the acceptance of income documents of questionable reliability.

23 In order to have data as near as possible to the date when the mortgage was drawn up the panel observations of the 2004 survey
were maintained; this is common practice in mortgage surveys carried out on a panel. Cf. Campbell (2006) - Appendix B.
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To overcome the first problem, the year and month of signing have been
computed based on available information, taking the principal payments constant. In
order to have at least 5 observations for each year in a row, another 51 families - whose
mortgage had been signed before 1991 - were excluded. This resulted in a final sample
0f 908 families who had subscribed a mortgage between 1991 and 2006.

The bias induced by the second problem has been reduced adopting specific
corrections. Regarding the distinction between fixed and adjustable rate mortgages, it
was assumed that it did not change since signing?4. With reference to interest rates, only
fixed rates where used, assuming that they have not been subject to renegotiation. As for
income and consumptions, each amount was discounted back to the year when the
mortgage was drawn up, according to the yearly ISTAT coefficients, with reference to
occupation and geographical area of the household. For household size, children born
after entering the mortgage were not taken into account, but it was not possible to
retrieve how many of the family members had left after this date. Lastly, the professional
activity before retirement was coupled to those households who retired after they
signed for the mortgage.

B. Model description

The choice between a fixed and an adjustable rate mortgage has been estimated
using the following logit model:

Pr(RATE)= F (YIELD CURVE; DIFFERENTIAL; FIX RATE; COMPETITION; MATURITY;
LNAMOUNT;, PAYMENT/DISPOSABLE INCOME; AGE; LOW EDUCATION;, NORTH; SOUTH,,
FACTORY WORKER, MANAGER; SELF-EMPLOYED; NUMBER WORKERS; INSURANCE;
DEDUCTION;, CONCESSIONAL RATE;) + e;

where:

RATE is the dependent binary variable, equal to 1 for ARMs and 0 for FRMs. The
independent variables are:

YIELD CURVE: yield curve (difference between the mean quarterly yield of 10-
year BTPs and of annual BOTs)

DIFFERENTIAL: difference between reference rates for fixed and adjustable rate
mortgages 25

2

24 This hypothesis is supported by the fact that until 2006, due to its costs, early payment in Italy was not a very widespread

practice. Cf. Section LA.

25 For FRMs drawn up between 2001 and 2006, the reference rates used are: 3 years Eurirs for mortgages with a 1 to 5 year
maturity, 7 years Eurirs for mortgages with a 5 to 10 year maturity, 10 years Eurirs for mortgages with more than 10-year maturity.
Cf. Bonaccorsi di Patti and Felici (2008), p. 6. Rendiob is the reference rate used for FRMs drawn up prior to 2001. Cf. Di Battista
(1984), p. 14. The three-month Euribor was used for ARMs drawn up from 1999 to 2006 (Cf. Bonaccorsi di Patti and Felici (2008),
p.6), while the three-month Ribor was used for those originated before 1999 (Cf. Moro (1995), p.143). The differential is calculated
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FIX RATE: nominal fixed rate applied by the bank

COMPETITION: dummy=1 for 2004, 2005 and 2006; proxy of the pressure from
competitors in the Italian mortgage market

MATURITY : maturity of mortgage expressed in years
LNAMOUNT: logarithm of the principal mortgage amount

PAYMENT/DISPOSABLE INCOME:constant principal payment vs disposable family
income ratio26

AGE: age of household when drawing up the mortgage

LOW EDUCATION: dummy=1 if the level of education of the household is equal to or
lower than secondary school

NORTH: dummy=1 for households resident in Northern Italy

SOUTH: dummy=1 for households resident in Southern Italy
FACTORY WORKER:dummy=1 if the household is a factory worker

MANAGER: dummy=1 if the household is a manager or a senior executive
SELF-EMPLOYED: dummy=1 if the household is a self-employed

NUMBER WORKERS: number of workers

INSURANCE: dummy=1 if the household and/or his partner are insured in case
of death
DEDUCTION: fiscal benefit: deduction of interest payments in euro in the first

year of the mortgage

CONCESSIONAL RATE :dummy=1 for mortgages with concessional rate

The YIELD CURVE, DIFFERENTIAL and FIX RATE variables estimate the reaction
of the borrowers to mortgage pricing. Contrary to traditional economic theory, in which
the borrowers should base their choice on the shape of the yield curves, the hypothesis
is that they do not express any expectation on the future movements of the rates, since
the average household does not seem to have such a sophisticated decision-making
process?’. Moreover, according to Arsham, Ford and Morse (2008), the present value of
FRM and ARM interest payments would be equivalent as market expectation of future
interest rates would be instantly discounted into current interest rate.

It is therefore assumed that the decision of households is biased by a “short-
sighted” view, guided by the attractiveness of an immediate saving roughly estimated by

by subtracting the mean reference adjustable rates for the quarter when the mortgage was originated from the mean reference fixed
rates for the month when the mortgage was originated.

26 Available income was calculated by subtracting non-durable goods from family income. Both entities have been carried over to
the year when the mortgage was drawn up and updating them to the corresponding annual ISTAT coefficients that are distinct for
geographical area and job of the breadwinner.

27 The limited time that is usually given to financial information justifies the firm belief that for the average household the yield
curve in not an easily understood concept. On this issue see: Liera (2007), p. 131-134.
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comparing the level of fixed and adjustable rates. Such a preference is expected to
prevail with the rising of the differential between FRM and ARM.

Since the differential between FRM and ARM rates depends on the slope of the
yield curve, the sign expected for the YIELD CURVE and DIFFERENTIAL variables is
therefore positive.

The choice between FRM and ARM is also influenced by the level of fixed rateszs.
Here, the assumption is that with high rates the cost of the FRM is considered too
expensive by borrowers, thus tending to prefer ARMs. In this analysis, such a
relationship has been verified using FIX RATE that, for each borrower, corresponds to
the FRM rate at the mortgage origination. In accordance to Brueckner and Follain
(1988), the expected relationship between FIX RATE and the dependent variable is
positive. To test this hypothesis it has been necessary to make some data processing, as
the SHIW does not provide the rate applied for the alternative mortgage that was not
chosen. The fixed rates for the subset of variable contracts were thus estimated using
the following OLS function?:

FIX RATE; = F(REFERENCE RATE, CONCESSIONAL RATE; MATURITY,
AMOUNT/INCOME;, LIFECYCLE; SELF-TEMP;, NONOCC)) + e; 3)
where:

REFERENCE RATE:  mean reference rate 3° for fixed rate mortgages referred to the
month when signing the contract

CONCESSIONAL RATE: dummy=1 if the mortgage is at a concessional rate
MATURITY: length of mortgage expressed in years
AMOUNT/INCOME:  original mortgage sum based on family income

LIFECYCLE: dummy=1 for singles, =2 for young couples with
no children, =3 for couples with children at school, 4= for
pensioners and couples with adult offspring

SELF-TEMP: dummy=1 for self-employed or temporary workers
NONOCC: dummy=1 for households with no occupation

For COMPETITION, the hypothesis is that, in the period 2004-2006, lending
policies have given rise to the preference for ARMs. In other words, it is assumed that,
since 2004, household’s preference for ARMs is higher than can be explained from

28 This, in turn, depends on the overall level of the rates, the length of the mortgage and the borrower’s risk attitude.

29 The function has been applied to the subset of fixed rate mortgages. In additions, in order to avoid biases, 90 observations were
removed from this subset. These were contracts with no concessional rates that were lower than the mean reference rate for the
month of subscription. The linear regression has therefore been made on 317 fixed rate contracts.

30 From 1991 to 2000, the reference rate is the Rendiob and, from 2001 to 2006, the Eurirs. See also Footnote 41.
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borrowers’ reaction on the pricing conditions3.. The expected sign for COMPETITION is
positive.

The literature has given limited attention to the characteristics of the mortgage
that differs from pricing. The hypothesis is that the maturity and the principal amount
are not neutral to the choice between fixed and adjustable rate mortgages. As is known,
the lengthening of the maturity reduced the amount of the recurring payments, allowing
borrowing to low-income households. Other conditions being equal, it is therefore
reasonable that the need to extend the mortgage maturity goes hand in hand with
greater borrowing constraints, leading to the preference for ARMs. Therefore, the
expected relationship between MATURITY and the dependent variable is positive. The
amount for interest payment also rises with the rising of the principal amount. It is
therefore assumed that the sensitivity of the borrower to the difference between the
fixed and adjustable rates increases, as does the mortgage principal amount. Thus the
expected sign for LNAMOUNT is positive.

A further factor which is believed to influence the choice between fixed and
adjustable rate mortgages is the level of the debt service ratio. From a rational point of
view, as the borrower constraints become more significant it would be expected caution
to prevail and hence the fixed rate option to be chosen. However, it is likely that the
psychological pressure from the payment commitment brings about the preference for
immediate savings in stead of a cautious medium term focus. By using the debt to
income ratio, Coulibaly and Li (2007) have shown how rising financial pressure
increases the probability that the family signs an ARM. The data provided by the SHIW
allows the use of a more reliable proxy of possible financial distress: the payment to
disposable income ratio32. The PAYMENT/DISPOSABLE INCOME variable is expected to
have a positive sign.

Factors related to the person and the family of the borrower may also influence
the mortgage choice. To this end, several studies show that factors - such as the level of
education, age, professional employment and the number of families members - have a
relatively modest impact on the FRM-ARM decision (Brueckner and Follain (1988),
Phillips and Vanderhoff (1991), Duffy and Roche (2005), Follain (1990)). As control
variables, this paper tests the influence of nine variables related to borrower’s
characteristics with expected limited significance: AGE, LOW EDUCATION, NORTH,
SOUTH, FACTORY WORKER MANAGER. SELF-EMPLOYED, NUMBER WORKERS,
INSURANCE.

AGE is expected to be negatively correlated to the adjustable rate choice. Young
families, compared to older ones, tend to be characterized by averagely low incomes and
by pressing family commitments. With other conditions being equal, this exposes them
to greater pricing sensitivity and thus to greater pull towards the possibility of
immediate savings. Expecting a negative sign for the AGE variable is therefore coherent
with the reference point bias hypothesis.

The LOW EDUCATION variable is used to verify, for the Italian situation, evidence
from Hilgert et al. (2003) as well as Bucks and Pence (2006), according to whom
cautious behaviours - as is the preference for a FRM - are less frequent for those with a

31 Estimated using the following independent variables: FIXRATE, DIFFERENTIAL and CURVAREND.
32 Calculated by subtracting annual non-durable consumptions from the annual family income.
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low level of education and financial literacy. Thus, the expected sign for LOW
EDUCATION is positive.

The geographical area of residency may also have an impact on the choice
between the fixed and the adjustable rate, due to the differences on the cost of real
estate and on the employment market33. Southern Italy has a higher incidence of
temporary workers and sweated labour than other geographical areas34, leading to
unsteady family income. Income instability can determine higher risk aversion in the
selection of loan and the tendency to favour the FRM. The expected signs for NORTH and
SOUTH are respectively positive and negative.

In agreement with the hypothesis developed by Szerb (1996), it is believed that
those households that expect to have a raise in their working income would show a
greater risk attitude choosing an ARM. The SHIW does not ask about households’
expectations on this subject, so two proxies were used in their place. The proxies -
FACTORY WORKER and MANAGER - are referred to the employment of the household.
Specifically, the assumption was that, on average, factory workers have fewer
expectations of rising wages while managers and senior executives prospect getting
higher income over time. The signs expected for FACTORY WORKER and MANAGER are
therefore respectively negative and positive.

In addition, it is reasonable to expect that self-employed households are subject
to an income instability that is on average higher than that for the other two working
groups. The income instability should lead to preferring the FRM, which allows one to
plan future financial expenditures. Hence the sign expected for SELF-EMPLOYED is
negative.

NUMBER WORKERS verifies if there is a relationship between the number of
family earners and the FRM-ARM choice. Analysing the data set it appears that as the
number of family earners rises so does the family income and that the income per head
tends to decrease as the number of income earners rises (Table 2). From household
point of view, if the perception of the income level prevails on the perception of the
income per head than, it is likely that the borrower would show lower pricing sensitivity
and would express the preference for the FRM. Conversely, if the second instance
prevail, it is reasonable to assume that the household would be more aware of the
limitations on the family budget, expressing the preference for immediate savings on
interest expenses.

<INSERT TABLE 2>

It is reasonable to believe that households insured against death, accidents or
unemployment feel more protected from the risk that future events could interfere with
their ability to honour their debt. The hypothesis is that such protection will lead, with
other conditions being equal, to a greater propensity to risk, thus favouring the choice of
an ARM. For the purpose of this analysis, the SHIW offers just information on the

33 In the SHIW, the average mortgage pricipal amount is equal to 79,000 euro in Northern Italy compared to about 64,000 euro in
the South, but the debt to income ratio is greater in the South, equal to 3.36 versus 3.23 in the North.
34 The database permits to verify only the statement about temporary workers.
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subscription of death insurance. The expected sign for the INSURANCE dummy is
positive.

Lastly, the impact of two structural factors is verified with DEDUCTION and
CONCESSIONAL RATE.

In the light of the thesis developed by Vartia (2006), according to whom
countries that allow maximum deductions of interest expenses on residential mortgages
encourage the preference for FRMs, the aim here is to verify whether the Italian tax
system has some incentive on choosing FRMs. The DEDUCTION variable is a proxy of the
amount that each household has been able to deduct from income taxes in the first year
of the mortgage3s. In the presence of an incentive to choose a FRM, DEDUCTION should
be negative 36.

The variable CONCESSIONAL RATE verifies if the possibility of obtaining a
concessional rate influences the choice between FRM and ARM. During the past decades,
various public operations have arisen in Italy to favour residential real estate3’. In
addition, up to the half of the ‘90s the high inflaction rate was the basis for a widespread
offering of adjustable rate loans. In this case, the SPECIAL RATE variable should take a
positive sign.

C. Risults

The test of multicollinearity conducted on the independent variables has
revealed that two pairs of variables - YIELD CURVE and DIFFERENTIAL, and LNAMOUNT
and DEDUCTION - are correlated at 54% and 76% respectively. The importance of
underlying assumptions to each of the variables has precluded the possibility of
selecting only two of them and to drop the others from the model. It was therefore
decided to estimate two logit models that differed only by these variables. More
specifically, model (a) includes YIELD CURVE and LNAMOUNT, while model (b) includes
DIFFERENTIAL and DEDUCTION.

The results of the two versions of the model are presented in Table 3, where,
respectively, the second column shows version (a) and the third column version (b). As
one can see, for both estimates, most of the variables analysed are statistically
significant and they appear with the expected sign.

35 For FRMs, DEDUCTION is calculated by multiplying the initial amount with the fixed rate declared by the borrower. For ARMs
drawn up before the survey of the Bank of Italy, the rate of the first mortgage payment is calculated by adding the mean reference
rate, reported for the quarter when the contract was originated, to a bank spread estimated using the following OLS function:
BANKSPREAD;: = F(REFERENCE RATE;, CONCESSIONAL RATE; MATURITY;, PAYMENT/DISPOSABLE INCOME;, LIFE CYCLE; SELF-
EMPLOYED and TEMPORARY WORKER;, UNEMPLOYED:), RATE: + e;

4
where BANKSPREAD is equal to the difference between the rate applied by the bank at the origination and the reference rate for that
month (for fixed rate mortgages) or for that quarter (for adjustable rate mortgages). The function has been calculated on the total
number of fixed rate and adjustable rate mortgages drawn up in 2004 and in 2006 (contract originating year which corresponds to
the year when the Bank of Italy carried out the survey), for a total of 478 observations. The coefficients so obtained were used to
estimate the bank spread for adjustable rate mortgages originated prior to the Bank of Italy survey.
36 Recall that the highest tax deduction granted by the Italian legal system is equal to 686.89 Euro.
37 Cf. Cacciamani (1995), p.79.
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<INSERT TABLE 3>

With reference to the variables related to pricing, the probability that
households will choose the ARM rises both as the differential between FRM and ARM
rises, and with the increase in the fixed rate.

The COMPETITION dummy is significant and positive. Such evidence seems
consequently to confirm the research hypothesis that between 2004 and 2006 the
preference for ARMs has been encouraged by commercial pressure exerted by the
offer3s. On examining the odds’ ratios, this relationship also appears to be particularly
relevant.

The variables on the characteristics of the mortgage, LNAMOUNT and MATURITY,
are significant and positive. As the costs connected to the mortgage (related to large
principal amount) and the borrower constraints (highlighted indirectly by the extended
maturity of the mortgage) rise, so does the probability that the household has chosen an
ARM. The finding, connected to MATURITY, is apparently paradoxical, since the
preference of borrower to the short-term utility results in a more likely choice of the
adjustable rate as the maturity of the mortgage increases.

The payment to disposable income ratio (PAYMENT/DISPOSABLE INCOME) is
significant and positive in model (b). This seems to confirm the presence of a risk
paradox where, as the risk of the borrower rises, so does the probability that the
mortgage chosen is an adjustable rate one.

As expected, the variables related to the characteristics of the borrower show a
relatively modest impact on the FRM-ARM decision, with the exception of the
geographical area variables that show a significant difference between the North and the
South of the Country.

LOW EDUCATION is significant only in model (a), denoting a statistically unstable
relationship. In contrast, there are no statistically significant relationships for AGE.

The geographical area of residence has a significant impact on the choice
between FRMs and ARMs. More specifically, the probability that a borrower choose the
adjustable rate is higher if residing in the North, rather than in other areas of Italy.
Otherwise, the probability of signing a FRM is higher in the South compared to the rest
of the country.

Statistical evidence on the MANAGER variable forces the rejection of the related
research hypotheses. Conversely, for FACTORY WORKER, the hypothesis of an aversion
to choosing an ARMs is confirmed. The variable that qualifies the self-employed is 5%
significant in model (a), confirming the expected negative relationship with RATE.

NUMBER WORKERS is significant and negative in both models. The probability of
drawing up an ARM therefore falls as the number of family earners rises.

38 In contrast to the findings in other European countries, such as Belgium and the Netherlands, the influence of the lending policies
could be the reason for the limited reaction of the Italian residential mortgage market to the rise of the Euribor and the fall of the
differential between the FRM and ARM rates, since the end of 2005. Cf. EMF (2006), p.13.
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INSURANCE is significant and has a positive impact on the decision to choose an
ARM.

Finally, the two structural variable are both statistically significant. The negative
sign of DEDUCTION highlights that the Italian taxation on mortgage interest payments
has a certain power to incentivate the choice of the more cautious alternative mortgage,
while the positive sign of CONCESSIONAL RATE confirms that the probability of a
concessional rate mortgage being drawn up at an adjustable rate is higher than the
probability of a fixed rate one.

IV. Conclusions

The analysis carried out on a sample of Italian households shows a biased
perception of the relative attractiveness between FRM and ARM, over the period 1991 to
2006, that is produced by an underestimation of the interest rate risk inherent in the
adjustable rate contracts.

Firstly, it emerges a temporal bias, since houlseholds tend to prefer the
immediate economic savings related to the contract with an ex ante lower rate. More
specifically, the empirical analysis highlights that the probability of choosing an ARM
increases with the rise of the differential between the FRM and the ARM rates, the level
of the fixed rate, the principal amount and the maturity. The latter evidence is quite
paradoxical, since the preference for the short term utility will increase the preference
for an ARM as the maturity rises.

Secondly, there is a risk bias, as the greater preference for ARMs is related to a
generalised risk aversion. In addition, as the borrower risk increases — with the rise of
the payment to disposable income ratio - the likelihood of choosing an ARM also
increases. Such anomalies can be explained with the fact that the reference point of a
mortgage decision is the family income. In other words, as household are generally
focussed on the cost of the mortgage, they are led to emphasize the burden of the debt
servicing on the family income and to understimate the risk related to the cheaper
contract. This bias aggravates the natural aversion for the ex ante more expensive
contract, encouraging a risk taking behaviour.

Thirdly, the empirical analysis proves that the probability of a mortgage being at
an adjustable rate is higher between 2004 and the 2006 than in previous years, while
the interest rate movements would have suggested a grater preference for FRMs. This
result validates the hypothesis that lending policies have a significant influence on
households’ choices.

Overall, the personal characteristics of the borrower, such as age, education and
job, are not very relevant.

Lastly, the findings demonstrate that a higher deduction on interest payments
encourages the choice of a FRM.

In conclusion, it should be noted that the recent legislative measures on early
repayment and mortgage portability could have a direct effect on the choice between
FRM and ARM, increasing the preference for FRMs. It would therefore be interesting to
verify this effect with data on mortgages originated after 2007.
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Finally, this work points out that the issue of risk perception in mortgage choice
decisions needs to be studied in greater depth. To this end, a further analysis, based on
the experimental model typical of cognitive sciences, would be valuable in order to
directly investigate household perceptions.
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Table 1 - Risk aversion and Mortgage choice

Logit model of mortgage choice decision. The dependent variable is equal to one for the ARMs.
The independent variable (RISK AVERSION) has a value ranging from 1 to 4, depending on
whether the households prefer investments that offer: very high returns, regardless of a high
risk of losing part of their capital (RISK AVERSION= 1); a good return, with reasonable security
for their invested capital (RISK AVERSION= 2); a reasonable return, with a good degree of
security for their invested capital (RISK AVERSION= 3); low returns, without any risk of losing
their capital (RISK AVERSION= 4).

0dds Ratios
(z-test)
Variables Survey 2004 Survey 2006
RISK AVERSION 1.08 -0,91
(0,19) (-0,36)
Pseudo R? 0 0
Number of obs 53 84

The coefficients are not significant.
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Table 2 - Family income and number of family earners

The second column reports the Ols regression of the family income. The last column reports the
Ols regression of the income per head.

Coefficients
(tstat)
Dependent Variable Dependent Variable
Variables LNREDDITO LNREDDITO/NCOMP
NPERC 0,16™ -0,24™
(3,81) (-4,55)
Constant 9,90 9,58
(135,43) (105,24)
Adj R2 0,0147 0,0213
Number of obs 908 908

*#* significant at the 1% level
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Table 3 - Mortgage choice between ARM and FRM

0dds Ratios
(z-test)
Variables Equation Equation
(a) (b)
YIELD CURVE 3,08 -
(7,48)
DIFFERENTIAL - 1,41
(5,02)
FIX RATE 3,04 2,92
(13,43) (13,40)
COMPETITION 3,45 3,14"
(5,21) (5,00)
MATURITY 1,04 1,08
(2,29) (4,62)
CONCESSIONAL RATE 1,80 1,76
(3,13) (3,06)
LNAMOUNT 1,65 -
(3,07)
NORTH 1,66™ 1,73
(2,26) (2,48)
SOUTH -0,41 -0,40™
(-3,24) (-3,34)
AGE -0,99 -0,99
(-1,60) (-1,17)
LOW EDUCATION 1,79 1,36
(2,80) (1,52)
PAYMENT/DISPOSABLE 1,03 1,08™
INCOME (0,85) (2,04)
FACTORY WORKER -0,49 -0,65"
(-2,96) (-1,84)
MANAGER 1,29 1,56
(0,63) (1,19)
SELF-EMPLOYED -0,58™ -0,92
(-2,01) (-0,32)
NUMBER WORKERS -0,57 -0,66™
(-2,77) (-2,11)
DEDUCTION - -1,00*
(-4,06)
INSURANCE 1,66 1,72
(2,42) (2,65)
Pseudo Rz 0,379 0,353
Number of obs 908 908

Dependent variable equal to one for the ARMs. Coefficients significant: * 10% level, **5% level, ***1%

level.
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