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1 Introduction

During the last decade, asset allocation reemerged at the forefront of financial research (Guiso et al.,
2002). In part, this research is due to the multitude of financial innovations offered by the financial
services sector and the increased importance of retirement savings because of population aging. It is
well documented that both demographic variables (such as age, gender, family size, and education)
and economic factors (such as employment, wealth, and private business risk) are important deter-
minants of households’ portfolio decisions (Campbell, 2006). However, over the last few years, an
expanding literature has investigated less traditional explanations of household portfolio choices.
Renneboog and Spaenjers (2011) explore the role of religion on household finance and identify
thrift, risk preferences, responsibility, social capital, and planning horizon as main channels through
which religion affects household financial decision-making. Hong et al. (2004) evidence that sociabili-
ty fosters stock market participation. Guiso et al. (2008) show that trust has a significant influence on
the level of stockholdings. Puri and Robinson (2007) observe that optimism is related to stock in-
vestment and saving behavior. Haliassos and Bertraut (1995) find that inertia arising from cultural
influences discourages stockholding. Dimmock and Kouwenberg (2010) contend that loss aversion
affects household portfolio allocation. Frijns et al. (2008) maintain risk aversion and market senti-

ment among the determining factors of portfolio choice.

This overview displays that current knowledge of how human cognitive characteristics influence
economic behavior is scattered and incomplete indicating a need for further research. Portfolio
choices are among the most important economic decisions which people face; however, as they
occur relatively infrequently, there is little data available on which to take a decision. These are the
decisions that are most ripe for being influenced by psychological factors like attitudes and emotions
(Puri and Robinson, 2007). To the best of our knowledge, no empirical or theoretical work has ex-
amined the factors affecting household debt portfolio choice. Our paper jointly analyzes a traditional

and a behavioral approach to explain household debt maturity. The traditional approach incorpo-



rates the well-known phenomena of time discounting into the analysis of financial decision-making.
We present an intertemporal optimization model to derive a relationship between the maturity of
loans and subjective discount rates. We extend our theoretical findings by a numerical analysis and
derive a testable hypothesis. Combining data on time preferences and household debt portfolios
from 33 countries, we then examine empirically whether the decisions households make can be
reconciled with their preferences. We find that the long-term discount factor & has a significantly
positive effect on household debt maturity and is much more effective than the present bias 8. The
behavioral approach examines the usefulness of national culture to explain household debt portfolio
choice. Culture has emerged as a powerful predictor for financial decision making in recent research.
A large body of the literature demonstrates that culture is able to account for patterns in economic
activities of individuals, organizations, or nations. We focus on the cultural dimension of individual-
ism and collectivism and show that culture is a substantial factor for explaining debt maturity deci-
sions. Furthermore, using an instrumental variable analysis, we establish a causal link from national
culture to financial decision making. The strong effects we estimate for national culture propose that
cultural variables possess some additional explanatory power compared to traditional economic
preference parameters. Our analysis suggests that culture affects individual decision making through
more intricate coherence and multifold channels. Exploring the interrelation of economics and psy-
chology might challenge standard theory and its usefulness to explain real-world economic behavior

and provide a notable extension of our understanding of economic decision making.

The balance of the paper is structured as follows. Section 2 describes our dataset. Section 3 develops
the theoretical background and derives our main research hypothesis for the traditional approach. In
Section 4, we present an empirical analysis of the impact of time preferences on the debt maturity
of households. Section 5 discusses the relevance of culture for the maturity of household debt port-
folios by developing and testing our main hypothesis for the behavioral approach which also com-

prises an instrumental variable analysis. A summary section concludes the paper.



2 Data description

2.1 EIU WorldData on household debt maturity

The empirical study of household finance in a cross-country setting is particularly challenging be-
cause of poor data availability. Our study uses the Economist Intelligence Unit (EIU) WorldData,
which yields unique information for studying these issues. The EIU WorldData compiles data from
financial databases and national statistical sources. Its data is reasonably consistent across countries
and features a good worldwide coverage. It has data available for 63 countries. Our analysis focuses
on household debt maturity choice. We measure the maturity of household debt as the ratio of long-
term loans versus short-term loans. Short-term liabilities typically comprise loans with an original
maturity of one or two years or less. Long-term liabilities typically comprise loans with an original

maturity of more than two years.

We observe a wide range of variation in our key variable among countries. The smallest ratio of long-
term to short-term loans can be found in Hong Kong, where it is close to 0, indicating that we find
hardly any long-term loans here. The largest ratio of long-term to short-term loans can be found in
Japan with 29.7, which is equivalent to a ratio of short-term to long-term loans of about 3 %. Figure
1 overviews the relation of long-term to short-term debt for the G8+5 countries (eight major plus

five leading emerging economies).

[Insert Figure 1 about here.]

2.2 INTRA survey on time preferences

Data on time preferences is from the International test of risk attitudes (INTRA) survey carried out

among economics students in 45 countries. A total of 5,912 university students participated in the



survey. Each participant was asked to fill in a questionnaire that included several questions on deci-
sion making, cultural attitudes, and some information about his or her personal background (Wang
et al., 2011). In the following analysis of time preferences, we restrict ourselves to the analysis of 33

countries for which we have data on household finance and time preferences.

To measure the implicit discount rate, participants were asked to give the amount of a delayed pay-

ment that makes them indifferent with an immediate payment. The two questions are:

Please consider the following alternatives

A. apayment of $100 now

B. apayment of S X in one year from now
X has to be at least S , such that B is as attractive as A.
(one-year matching question)

Please consider the following alternatives

A. apayment of $100 now

B. apayment of S X in 10 years from now
X has to be at least S , such that B is as attractive as A.
(ten-year matching question)

In order to infer discount rates from intertemporal decisions, the quasi-hyperbolic discounting mod-

el of the form

V(70 21, 7p) = uz) + B+ ) 8¢ u(z) (1)
t=1

is employed. In this context, z; is a given individual’s exogenous consumption at time t fromt=0tot
= oo, Time preferences are described by parameters 6 and 6. When0<8<1and0<6< 1, people
appear to be more patient in the long run and less patient for the immediate future. We rely on the
quasi-hyperbolic discounting model that assumes a declining discount rate between this period and
the next, but a constant discount rate thereafter. This approach has often been discussed in the
context of irrationality. In particular, 8 refers to the degree of the “present bias”, a larger value of 8
implies a less present bias. 6 is called the long-term discount factor. An elaboration of different

measures of time discounting can be found in Wang et al. (2011).



When assuming a linear utility function v(:), the two matching questions about time discounting can
be represented as follows, where Fyy.q and Figeor denote the responses from the respective match-

ing questions.

100 = 8-6-F1yeqr, (2a)

100 = 8-6"% Fioyear (2b)

Proxies for time preferences can then be calculated as follows:

O | =

5= (Fly—) , (3a)
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100

i . (3b)
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The median value of 8 across all 33 countries considered is 0.65 (mean = 0.63, standard deviation =
0.20). The median value of § is 0.84 (mean = 0.82, standard deviation = 0.04). Note that the variation
in the present bias 8 is much higher than the variation in the long-term discount factor . The res-
ponses to the two questions are highly correlated (p = 0.78), however, the present bias parameter 8
and the long-term discount factor 6 are only moderately correlated (p = 0.25), indicating that the

two components may correspond to different psychological constructs (Wang et al., 2011).

One might question the validity of the use of student samples in our research, objecting that the
value ratings obtained from a student sample are probably not representative of household financial
decision makers. In fact, value ratings obtained for any different sample are almost certainly not the
same for other types of samples or a representative sample. It is however legitimate to assume that
the order of countries on the value ratings is reasonably similar to the order one would obtain using
other types of samples to represent the nation (Schwartz, 1999). We therefore believe that our da-

taset is appropriate for analyzing household debt maturity decisions.



3 Theoretical approach

Researchers have long been aware that people can perceive time in various ways, and that these
perceptions affect their behavior. Perception of time is an elementary construct in the building of
mindsets, and many individual decisions are likely to be biased depending on the person’s percep-
tion of time (Graham, 1981). Time preference plays a fundamental role in theories of savings and
investment, interest rate determination, and asset pricing (Becker and Mulligan, 1997). We develop
a theoretical model which links time preferences to household debt maturity choice. We consider an
individual with an objective function according to the quasi-hyperbolic discounting model of (1) that
takes a loan of amount L at t = 0 with maturity M. ry, is the (given) gross interest rate paid per period
for loans with maturity M, such that periodical interest payments of ry,-L are made at times t =1, ...,
M. In addition, at time t = M the loan is redeemed. We assume that the volume L of the loan as well
as consumption levels zy, z4, ..., zr before borrowing are given. The individual is thus only trying to
find the best maturity for his or her loan. While we allow for non-flat term structures of interest
rates, i.e. r,/ # 0, the individual nevertheless acts as a price-taker, which means that the prevailing
term structure is exogenously given to him. Summarizing, this yields the following objective which is

to be maximized with respect to M:

UM) =u(zy+L)+

M-1 o]
ﬁ[z 8t u(zs — rag L) + 6M - ulzyy — (1 +13) - L] + Z 6t~u(zt)].(4)

t=1 t=M+1

Apparently, because of the exogeneity of z,, L, and 8, the present bias 8 is irrelevant for the optimal
value of M. Moreover, to simplify the problem and to focus on the impact of 6 for the determination
of M, we assume u to be linear. As a consequence, consumption values z; for all t and the loan vo-

lume L do not affect the optimal solution for M any longer. Thus our objective function reduces to

M
— 6
OM) 1= = )" 81y = 6% = = (1 = 8M) 13y — 6% (5)
t=1



M
that has to maximized with respect to M. Note that % =1né - 6M. We thus have:

_ 1—6M Iné
U’(M)=—[6- -r’]+ M- A+m) -] (6)

1-6 M| 1-6

For a flat term structure of interest rates, i.e. ry, = r for all M, the sign of U'(M) is simply identical to
that of 1 — 6:(1+r) because of In 6 /(1- 6) < 0 for 0 < 6§ < 1. When switching from maturity M to M+1,
the individual saves S1 at time M, but has to pay an additional dollar amount of 1+r at time M+1
which is subjectively discounted by the long-term discount factor &. For rather “impatient” individu-
als, i.e. individuals with small values of 8, this maturity prolongation will be advantageous. In fact,
the sign of 1 — 6-(1+r) is identical to that 1/r — 6 /(1-6). 6 /(1- 6) is the subjective net present value
(or cumulated utility) of a consumption stream of S1 from t = 1 to o, while 1/r is the “objective” net
present value for a perpetuity of S1. If the individual thus discounts future payments more than the
capital market does (that is, if the individual is sufficiently “impatient”), we get a border solution M
— oo, The opposite (M — 0) is true for 1/r < 6/(1-6). For a flat term structure of interest rates, there
are thus only border solutions possible, which is intuitively appealing because of u being linear.
When looking at the term structures of interest rates as of the beginning of 2007 for the 33 coun-
tries, there are 17 of them for which the Bloomberg financial database offers data for at least 10
different maturities. For all of them (and for all maturities) 1/ry, > 6/(1-6) holds. Because of that

empirical evidence, we rely on this inequality in the following.

From (6), we obtain the following first order condition for the optimal value of M:

5M — Tm 0. (7)

(rM—l%a)-ln5+rM’

>0

Apparently, for an inner solution, i.e. 0 < 8™ < 1, we need r,,” > 0 and thus an at least locally increas-
ing yield curve. We are mainly interested in the relationship between the optimal value of M* and

preference parameter §. However, even for interest rates ry, that are linearly increasing in maturity



M, it is not possible to derive an unambiguous sign of dM*/d6. In order to understand this result,
once again we have to take a look at (6) which reveals that there are two different marginal utility

effects at work when maturity M is varied.

The first term in brackets on the right-hand side of (6) is identical to ZQ”Zl 8t - rj; and thus describes
the negative utility effect of higher periodic interest payments when M is increased due to a normal
yield curve. Apparently, this negative utility effect of increased periodic interest payments becomes
weaker for an individual’s smaller patience level 8, as higher periodic interest payments now hurt

less.

The second term describes the consequences of a marginal increase in maturity M under the as-
sumption of a flat term structure of interest rates. It consists of two components. The difference in
brackets characterizes the consequences of switching from M to M+1 while the factor In 6/(1-6)
corrects for the fact that M is indeed only marginally increased. In what follows, we examine some-
what more thoroughly the term in brackets. As already pointed out, 1 — (5 -(1+ rM)) simply is (for
L =1) the net value of an increase in maturity from M to M+1 as evaluated at the original time M for
constant interest rates. Once again, smaller patience levels make higher maturities more attractive.
However, in order to compute the net effect as seen from t = 0, this difference has also to be dis-
counted by 6™. For smaller patience levels, the net effect 1 — (6 (1 + rM)) of maturity prolonga-
tion is discounted more severely and thus ceteris paribus loses relevance as seen from time t = 0.
The consequences of varying values of 6 on the strength of this second marginal utility effect are
thus unclear. In particular, this second positive utility effect of maturity prolongation may also be-
come weaker with smaller levels of 6. Therefore, it is an empirical issue whether smaller values of

the long-term discount factor lead to higher or smaller optimal maturities M.

Against the background of our theoretical considerations, we therefore now turn to a numerical
analysis of the decision problem according to (5) based on actual market data. As mentioned above,

we obtain historical yield curves from Bloomberg financial database for 17 countries. To alleviate the



effects of the financial crisis, rates are per 01/01/2007. We linearly interpolate yield data for missing
maturities but assume constant values before the first and after the last data point reported. As the

collected zero-bond rates iy, differ slightly from the ry, in our theoretical model we calculate the cor-

™ ™™ ™ . ™™ 1+TM _ 1 v M For

rect values using the relationship i, T @rip? + REYRE + -+ TP T @i

all maturities M = 0 to M = 100 we compute our objective U(M) := —% (1= 8M) -1y, — M with

corresponding values of M, ry, and 8. The optimal maturity M* is reached where U is maximal. Figure

2 reports the observed relationship

[Insert Figure 2 about here.]

The numerical analysis with real world data clearly exhibits a positive relationship between the long-
term discount factor 6 and the optimal maturity choice of loans (p = 0.7390, p = 0.0007). Individuals
exhibiting higher values of 6 prefer liabilities with longer maturities. The relation can also be con-
firmed by a linear regression which estimates M* = 392.1 x § — 267.3. Both coefficients and the F-
statistic for the overall fit are highly significant, and R> amounts to 0.56 in this simple regression
model. Our computations rely on nominal interest rates. However, referring to inflation-adjusted,
i.e. real, interest rates would only be necessary if varying inflation rates over time were to be taken
into account (i.e. if inflation rates in future years vary considerably from those that prevailed when
performing the INTRA survey). Because of a lack of data regarding inflation rates for the very far
future, we refrain from such an approach. Nevertheless, we control for cross-country differences in

inflation rates in our regressions in the next sections.

From our theoretical model and our numerical analysis we derive a positive relationship between

the long-term discount factor 6 and the maturity of household loans. Individuals who are more pa-
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tient in the long run tend to choose debt portfolios with higher maturities. Thus, we expect that

more patient households have more long-term debt, and summarize our findings as follows.

Hypothesis 1: Countries with higher long-term discount factors & have more long-term debt. The
present bias 3 does not affect household debt maturity.

4 Empirical analysis

Cross-correlations for our data support the postulated relationship. Household debt maturity and
the long-term discount factor 6 are significantly positively correlated (p = 0.4478, p = 0.0102), whe-
reas we observe almost no relationship between debt maturity and the present bias 8 (p = 0.0780, p
= 0.6715). To empirically capture the relationship between household debt maturity, measured by
the ratio of long-term versus short-term loans DMAT, and time preferences, represented by the
present bias parameter 8 and the long-term discount factor 6§, we estimate country-level ordinary

least squares regression models. Our basic regression model is of the form
DMAT =const +a x 8+ b x 6 + X ¢;x Control; + €. (8)

Control; is a broad set of sociodemographic, economic, and behavioral factors that might influence
the borrowing decision. As little research has been conducted on household debt maturity, we use
general control variables from the borrowing literature (Cox and Japelli, 1993; Livingstone and Lunt,

1992). A description of our control variables can be found in Table 1.

[Insert Table 1 about here.]

Median household income, education level, age structure, and religious beliefs are used as proxies
for the sociodemographic environment of a country. GDP per capita, inflation rate, credit level, and

the lending interest rate capture the economic development of a country. We include measures of
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risk preferences as further behavioral variables, in order to check the relationship of time prefe-
rences to risk preferences. These measures were derived from hypothetical lottery questions in a
section of the INTRA survey. According to basic prospect theory, these parameters are risk aversion
towards gains, risk seeking towards losses, probability bias, and loss aversion (Tversky and Kahne-

man, 1981). Table 2 illustrates the main summary statistics for our data.

[Insert Table 2 about here.]

The regression results for our basic model can be found in Table 3. The dependent variable is house-
hold debt maturity. The main independent variables are time preferences of households,
represented by the present bias parameter 8 and the long-term discount factor . The table reports
the ordinary least squares estimates. To ensure that our results are not driven by outliers, we re-
move all data that depart from the mean of the data by more than three times the standard devia-
tion. We standardize all independent variables before we estimate the regression models so that

coefficients can be compared directly.

[Insert Table 3 about here.]

The first column reports the estimates of the baseline specification, where we insert both variables
for time preferences. In this basic specification we control for income and education level, age struc-
ture, and religiosity in a country as major control variables. While the present bias parameter 8 turns
out to have little predictive power, the effect of the long-term discount factor 6 is positive and highly

significant. In countries where we have higher values of the long-term discount factor 6 we find
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higher ratios of long-term to short-term loans. These findings turn out to remain stable throughout
all other specifications where we include control variables for the economic background and individ-
ual risk preferences. Among the three models, the absolute value of the coefficient of the long-term
discount factor is among the highest of all variables, underlining the importance of our key variable
for household debt maturity. Individuals who are more patient in the long run tend to have more
long-term debt. The coefficient estimate of the long-term discount factor é in the baseline specifica-
tion shows that a one standard deviation increase in the long-term discount factor  is associated
with an increase in household debt maturity of 4.76 which amounts to 60.48% of its mean value.

This is clearly economically significant.

5 Cultural explanations

Our previous analysis contends that household time preferences measured through the long-term
discount factor are a determining factor for household debt maturity choice. However, overall ex-
planatory power in the above models is rather low, demanding some further analysis. There may be
different factors important for household finance that have not been among the previous controls.
National culture has recently emerged as a powerful determinant in financial studies. Hofstede
(1983) defines culture as “the collective programming of the mind”, indicating that cultural values
are the essential core of an individual’s psychology guiding one’s attitudes and behavior. In this vein,
Livingstone and Lunt (1992) allow for enduring psychological traits and attitudes in their analysis of

household debt and find them as important predictors.

The awareness of the importance of culture at the economic level is increasing, as more and more
research includes cultural values into the analysis of economic decision making in recent years. A
large body of literature maintains culture as a determining factor for economic outcomes such as
capital structure (Chui et al., 2002), cash holdings (Ramirez and Tadesse, 2009; Chang and Noor-

bakhsh, 2009), corporate debt maturity (Zheng et al., 2011), earnings management (Han et al.,
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2010), dividend policy (Fidrmuc and Jacob, 2010; Shao et al., 2010; Bae et al., 2011), board composi-
tion (Li and Harrison, 2008), governance codes (Haxhi and van Ees, 2010), financial disclosure (Hope,
2003), portfolio management (Beckmann et al., 2008), momentum strategies (Chui et al., 2010), and
asset allocation (Beugelsdijk and Frijns, 2010). However, it is still unclear how far culture drives indi-
vidual’s financial decisions (Hens and Wang, 2007). In order to investigate the effect of culture on
household debt maturity, we repeat the above analysis using direct measures of culture as main

explanatory variables.

One of the most influential approaches to characterize cultures has been developed by the Dutch
sociologist Geert Hofstede during his cross-country research on organizational cultures. The Hof-
stede (1983) cultural theory introduces four cultural dimensions that address basic societal prob-
lems. Individualism and collectivism describes the relationship between the individual and the collec-
tivity that prevails in a given society. Power distance is the extent to which different societies handle
human inequality differently. Masculinity and femininity refers to the distribution of roles between
genders. Uncertainty avoidance deals with a society’s tolerance for uncertainty and ambiguity and
refers to its search for truth. In his later research, Hofstede added a fifth dimension labeled long-
term orientation. Due to controversial findings on this dimension we are excluding this dimension

from our analysis (Yeh and Lawrence, 1995).

Our analysis focuses on the cultural dimension of individualism and collectivism, which is found as
the most significant difference among cultures (Schwartz, 1999; Triandis, 2001). People in different
cultures hold divergent views about the self, resulting in distinct conceptions about the relatedness
of individuals to each other. The varying degrees to which individuals see themselves as separate
from others have a systematic influence on fundamental aspects of cognition, emotion, and motiva-
tion (Markus and Kitayama, 1991). Individualism emphasizes personal freedom and independence,

whereas collectivism endorses social relatedness and interdependence. People in individualistic cul-
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tures appear as individualistic and egocentric, while people in collectivistic cultures seem sociocen-

tric and connected (Hofstede, 2001).

We propose two potential mechanisms through which individualism and collectivism affects house-

hold debt maturity.

First, people in individualistic societies desire to assert their individuality and appreciate one’s dif-
ference from others through expressing unique inner attributes (Heine et al., 1999). As people are
more concerned with self-interest, they act in accordance with internal wishes. Others are important
for social comparison, and standing out is intrinsically rewarding eliciting pleasant ego-focused emo-
tions (Markus and Kitayama, 1991). People need to acquire goods necessary to keep up with their
reference group. To maintain high consumption levels people will choose lower repayment rates for
household debt. In this vein, Livingstone and Lunt (1992) recognize the importance of social influ-
ences in their study of household debt and find that individuals who place more value on self-
indulgence and recklessness have lower repayment rates. The primarily selfish side of individualism
receives further support from Yeh and Lawrance (1995) arguing that people in individualistic cultures

are mainly interested in satisfaction in the present.

Second, people in collectivistic cultures emphasize collective welfare and show a sympathetic con-
cern for others, promoting other’s goals by restraining the self (Markus and Kitayama, 1991). The
strong social bonding among individuals in a collective culture allows jointly developing mechanisms
to hedge against risk. If someone is in need, he can turn to his social network for support. Members
of a collectivistic society can receive substantial material and financial assistance, as they have a
large and close social network to count on. Weber and Hsee (1999) label this mechanism “cushion
hypothesis”, the network would serve as a “cushion” that would hold its members in case they “fell”.
An individual taking out a loan has to evaluate the level of the repayment rate also in terms of his
ability to service the debt. As the contractual payments have to be met on a regular basis, people in

collectivistic societies may choose higher repayment rates. In case they are incidentally not able to
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pay the amount from their own income, they can turn to their social network. Aggarwal et al. (2011)
support that reasoning discovering that strong social networks are associated with relatively low
levels of consumer bankruptcy. Besides, Yeh and Lawrance (1995) find that collectivistic cultures
tend to spend not more than necessary, yielding that they would choose higher repayment rates and

hence are expected to prefer short-term debt.

Based on the above two arguments, we conjecture a positive relationship between the level of indi-

vidualism and household debt maturity in a country.

Hypothesis 2: Countries with higher levels of individualism have more long-term debt.

In order to capture the influence of culture on household debt maturity empirically, we replace the
variables representing time preferences by the cultural dimensions of Hofstede in our above regres-

sion model. This leads to regression models of the form

DMAT = const + X a; x CulturalDimension; + X c; x Control;+ €.  (9)

CulturalDimension; refers to the four cultural dimensions, individualism and collectivism, power dis-
tance, masculinity and femininity, uncertainty avoidance. Although our analysis focuses on the cul-
tural dimension of individualism and collectivism exclusively, we include the remaining cultural va-
riables, to avoid an omitted variables bias. Control; is the same set of control variables as above. The
baseline regression includes cultural and demographic variables, and we subsequently add economic

controls. The results are reported in Table 4.

Our regression analysis yields substantial support for Hypothesis 2. The cultural dimension of indivi-
dualism has a considerable influence on household debt maturity. The variable for individualism is
significantly positive in all three regression models. Countries with higher levels of individualism tend
to prefer long-term debt. Cultural variables have high explanatory power for household debt maturi-
ty. The first model compares directly to the baseline specification of Table 3, as we are using the

same 33 countries in these two regression models. We find larger R*-values in this regression, indi-
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cating that cultural variables are better able to explain household debt portfolio choice. The effects
become even stronger when we use the full sample size, as cultural variables feature better data
availability than time preferences. Compared to our previous models, the regression models gener-
ate good overall fit and the explained variance is considerable. A one standard deviation increase in
the individualism index is associated with an increase in 4.42 of household debt maturity, which
corresponds to 56.16% of its mean value. Once again, this is an economically significant result. Be-
sides, the cultural analysis substantiates the robustness of time preferences. Our above argument

links individualism to more patient behavior, and individualistic countries prefer long-term debt.

[Insert Table 4 about here.]

Our analysis suggests that cultural variables are better able to explain household debt maturity
choice than time preferences. The findings indicate that culture exhibits more intricate effects than
traditional economic parameters. The derivation of our hypotheses contends that cultural dimen-
sions combine several effects of economic decision making, and that interaction effects among sin-
gle determinants occur. The argument using the cushion hypothesis suggests that the cultural di-
mension of individualism contains some aspect of risk taking. However, as risk preferences do not
have a significant influence in Table 3, the risk component of individualism appears to operate
through a different channel and in conjunction with further effects. We believe that such elaborate

relationships elicit the substantial explanatory power of the cultural dimensions.

The preceding analysis suggests that culture does have a significant effect on economically relevant
beliefs and attitudes. Variation in these preferences directly impacts the financial choices individuals
make. Culture is defined as a collective programming of the mind, and deeply rooted in every socie-

ty. The mental programming is learned from and shared with people from the culture one lives in,

17



and who have gone through the same learning process (Hofstede, 2001). Hence culture has relative-

ly stable and long-term effects on how individuals understand the world, think, and make decisions.

We aim to formally substantiate the fundamental constitution of culture using an instrumental vari-
able approach. Does culture affect debt maturity only through the channel presumed in the regres-
sion? Our instrumental variable approach establishes an exogenous source of variation in culture to
address this issue. Our instrument for the cultural dimensions of individualism is obtained by ex-
amining the language spoken in a country. A large body of work demonstrates that culture and lan-
guage are inseparable and mutually constitute one another. Though a detailed discussion of this
literature is beyond the scope of this paper, there is considerable evidence that language affects
people’s social beliefs and value judgments (Whorf 1956, Sapir 1970). Culture and language may be
connected through the conception of the person, which is coded in the use of person-indexing pro-

Illll

nouns, such as “I” and “you” in English. Major differences arise from the question of “whether to use

a pronoun” and “which pronoun to use”.

The cultural dimension of individualism addresses the relationship between the individual and the
collective. Kashima and Kashima (1998) relate this dimension to the linguistic practice of pronoun

MIII

drop, in particular the omission of the first-person singular pronoun (“I” in English). In some lan-
guages (like English, for example) it is mandatory to include a subject pronoun in most sentences,
while it is not required in other languages (in Mandarin, for example) where these pronouns can be

III”

dropped. An explicit use of emphasizes the speaker’s person, whereas a language that allows
pronouns to be dropped reduces its prominence. Kashima and Kashima (1998) analyze major lan-
guages and code a language as “2” if it almost always requires a first-person singular pronoun in an

independent clause and as “1” otherwise, and label the variable as pronoun drop. Therefore, we

expect a positive relationship between pronoun drop and individualism (p = 0.8277, p = 0.0000).

In our two-stage least squares instrumental approach, our first step is to treat individualism as a

dependent variable and use pronoun drop as the instrumental explanatory variable. In the second
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step, we then insert the predicted values of individualism back in our regression with household
debt maturity as the dependent variable, together with other explanatory variables we use in the
regression. The results are shown in Table 5. The coefficient of individualism using this instrumental
variable approach is considerably bigger than the coefficient using the ordinary least squares ap-
proach, suggesting that endogeneity is not a major concern. The coefficient remains highly signifi-

cant.

[Insert Table 5 about here.]

6 Conclusion

Our paper proposes a traditional and a behavioral approach to explain household debt portfolio
choice. The traditional approach follows standard finance theory and develops a relationship be-
tween the maturity of loans and time preferences in a theoretical setting and a numerical analysis.
We derive a testable hypothesis and test our theory in an extensive empirical investigation. Control-
ling for various demographic and economic variables as well as risk preferences of a country, we
show that the long-term discount factor § is a sound predictor for the household debt maturity.
Household debt portfolios are well reconciled with time preferences of households. The behavioral
approach incorporates national culture into the analysis of household financial decision making.
Despite its fundamental status, culture has long been neglected in finance research, but gained at-
tention in the last few years. Although there is little guiding theory on how culture impacts economic
behavior, an extensive body of empirical research documents the importance of culture for financial
decision making. We focus on the cultural dimension of individualism and collectivism and show that
culture is an important predictor for household debt maturity. Countries with higher levels of indivi-

dualism prefer long-term debt. In an instrumental variable approach, we establish culture as the
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essential and constitutional element and driving force for maturity decisions in household debt port-

folios.

This paper highlights the importance of culture for financial decisions. As we are provided with a
unique dataset that combines data from the cultural level, time preferences and financial outcomes,
we are able to derive a number of meaningful relationships between the variables. Our results sup-
port the traditional approach and document that time preferences are able to explain household
debt portfolio choice. Moreover, our cultural analysis documents that cultural variables are at least
equally or even more important than individual preferences for household financial decision making.
Cultural variables involve more intricate relations and function through miscellaneous channels,
resulting in an additional explanatory power exceeding that of standard preference parameters. The
inclusion of culture can substantially extend our current models of economic decision making lead-

ing to an improved understanding of how psychological factors affect economic behavior.
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Variable

Description

Median household income
Tertiary education

Dependency ratio

Religion

GDP per capita

Inflation rate

Bank credit/bank deposits

Lending interest rate

Median nominal disposable income earned by households per annum (US$). Data for 2008. Source: EIU
WorldData 2010

Gross tertiary education enrollment rate (%). Data for 2008. Source: The Global Competitiveness Report
2010-2011

The dependency ratio is the sum of the ratio of the population under age 15 to the population ages 15 to
64 and the ratio of the population over age 64 to the population ages 15 to 64. Data for 2008. Source: EIU
WorldData 2010

The percentage of the population with Protestant, Catholic, Muslim, Hindu, Buddhist, or Orthodox be-
liefs. Source: CIA World Factbook 2010

Gross domestic product per capita in current US dollars. Data for 2009. Source: The Global Competitive-
ness Report 2010-2011

Annual percent change in consumer price index (year average). Data for 2009. Source: The Global Compe-
titiveness Report 2010-2011

Private credit by deposit money banks as a share of demand, time and saving deposits in deposit money
banks. Data is averaged over 2000 to 2008. Source: Beck/Demirgiig-Kunt (2009)

Weighted average rate (%) charged by commercial banks on local currency loans of up to one year. Data
for 2008. Source: EIU WorldData 2010

Table 1: Variables and sources. The table lists the descriptions of control variables and its sources.
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Variable Mean Median S.D. Min Max

Planning horizon and time preferences

Household debt maturity DMAT 7.87 4.74 7.67 0.00 29.73
Present bias parameter 8 0.63 0.65 0.20 0.15 0.98
Long-term discount factor & 0.82 0.84 0.04 0.77 0.90

Control variables

Median household income 34970 31640 25334 2210 89210
Tertiary education 55.63 58.30 21.67 5.20 98.10
Dependency ratio 0.49 0.50 0.08 0.31 0.72
Protestant 0.16 0.02 0.26 0.00 0.95
Catholic 0.36 0.24 0.37 0.00 0.96
Muslim 0.10 0.02 0.24 0.00 1.00
Hindu 0.02 0.00 0.12 0.00 0.81
Buddhist 0.07 0.00 0.21 0.00 0.95
Orthodox 0.07 0.00 0.24 0.00 0.98
GDP per capita 24122 18557 18930 1017 79085
Inflation rate 3.20 1.70 5.33 -1.70 27.10
Bank credit/bank deposits 1.10 0.98 0.47 0.56 3.02
Lending interest rate 9.83 7.40 7.57 1.84 47.25
Risk aversion towards gains 0.45 0.46 0.07 0.30 0.58
Risk seeking towards losses 0.72 0.73 0.11 0.50 0.89
Probability bias 0.59 0.61 0.07 0.47 0.71
Loss aversion 4.18 2.90 3.45 0.43 13.66

Cultural variables

Hofstede power distance index 56.77 60.00 23.23 11.00 104.00
Hofstede individualism index 49.60 51.00 24.17 12.00 91.00
Hofstede masculinity index 52.85 56.00 20.96 5.00 110.00
Hofstede uncertainty avoidance index 64.79 70.00 24.20 8.00 112.00
Pronoun drop 1.42 1.00 0.50 1.00 2.00

Table 2: Summary statistics. This table presents descriptive statistics for the variables. S.D. indicates the standard devia-
tion. Household debt maturity is measured by the ratio of long-term versus short-term loans.
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Independent variables Dependent variable: Household debt maturity DMAT

Constant 7.47 0.12 (4.66) 5.58 0.39 (6.30) 0.15 0.98 (6.68)
Present bias parameter 8 -0.03 0.99 (2.62) -1.00 0.76 (3.18) 0.98 0.78 (3.44)
Long-term discount factor 6 4.76%* 0.02 (1.96) 5.19* 0.06 (2.51) 5.59* 0.06 (2.72)
Median household income 1.58 0.31 (1.53) 0.78 0.80 (2.96) -2.42 0.48 (3.30)
Tertiary education -2.50 0.31 (2.43) -1.75 0.61 (3.36) 1.21 0.76 (3.87)
Dependency ratio 1.09 0.54 (1.73) 0.97 0.63 (1.96) -0.63 0.78 (2.17)
Protestant 1.26 0.79 (4.63) 0.36 0.95 (5.73) 1.27 0.84 (6.06)
Catholic -1.95 0.71 (5.23) -1.52 0.82 (6.65) 1.14 0.87 (6.81)
Muslim 0.46 0.95 (6.68) -0.03 1.00 (8.41) 8.17 0.40 (9.24)
Hindu -1.41 0.30 (8.17) 1.15 0.81 (9.52) 0.93 0.69 (2.27)
Buddhist 2.04 0.72 (5.60) 2.69 0.72 (7.42) -5.31 0.53 (8.24)
Orthodox 10.28 0.22 (8.20) 11.08 0.31 (10.50)  16.73 0.14 (10.56)
GDP per capita 0.59 0.82 (2.57) -0.88 0.76 (2.78)
Inflation rate -3.66 0.34 (3.69) -11.07** 0.05 (5.00)
Bank credit/bank deposits 0.48 0.78 (1.66) 0.46 0.80 (1.75)
Lending interest rate 1.39 0.56 (2.31) 2.29 0.35 (2.34)
Risk aversion towards gains -1.53 0.61 (2.95)
Risk seeking towards losses 0.10 0.97 (2.69)
Probability bias -4.59 0.14 (2.89)
Loss aversion -0.68 0.81 (2.67)
Adjusted R* 0.05 0.10 0.01

N 33 30 30

Table 3: Linear regression of the effect of time preferences on household debt maturity. The dependent variable is
household debt maturity DMAT, measured by the ratio of long-term versus short-term loans. The independent variables
are time preferences of households, represented by the present bias parameter 8 and the long-term discount factor 8, and
a set of control variables. The table reports ordinary least squares estimates. p-values are denoted in italics, standard
errors are denoted in parentheses. *** indicates the coefficient is different from 0 at the 1 % level, ** at the 5 % level, and

* at the 10 % level.
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Independent variables

Dependent variable: Household debt maturity DMAT

Constant

Hofstede power distance index
Hofstede individualism index
Hofstede masculinity index
Hofstede uncertainty avoidance index
Median household income
Tertiary education
Dependency ratio

Protestant

Catholic

Muslim

Hindu

Buddhist

Orthodox

GDP per capita

Inflation rate

Bank credit/bank deposits

Lending interest rate

Adjusted R
N

6.43%**
-2.03
3.32%
-1.17

5.07**
1.17
-3.11
-3.70%*
0.52
1.56
-1.44
3.58*
-0.99
0.43

0.00
0.40
0.10
0.53
0.03
0.52
0.11
0.04
0.81
0.46
0.34
0.06
0.56
0.82

0.14
33

(1.00)
(2.38)
(2.11)
(1.83)
(2.19)
(1.79)
(1.86)
(1.71)
(2.16)
(2.05)
(1.48)
(1.77)
(1.66)
(1.90)

10.64**
2.58
4.42%*
-0.53
4.70%**
3.84**
-2.51
0.49
-2.03
-0.77
-2.37
-3.41
4.32
-4.63

0.02
0.12
0.02
0.61
0.00
0.02
0.17
0.71
0.66
0.89
0.68
0.70
0.41
0.43

0.29
47

(4.48)
(1.61)
(1.83)
(1.04)
(1.43)
(1.62)
(1.79)
(1.34)
(4.59)
(5.33)
(5.74)
(8.63)
(5.13)
(5.77)

7.13
2.24
4.17*
-0.17
5.25%**
0.67
-3.61
0.30
-1.33
0.10
1.95
2.17
5.51
-0.95
2.48
-1.79
1.55
-0.67

0.22
0.26
0.08
0.91
0.00
0.81
0.13
0.85
0.81
0.99
0.79
0.83
0.37
0.89
0.26
0.35
0.34
0.73

0.26
42

(5.68)
(1.92)
(2.28)
(1.42)
(1.63)
(2.69)
(2.31)
(1.59)
(5.50)
(6.31)
(7.22)

(10.12)
(6.06)
(6.70)
(2.13)
(1.88)
(1.59)
(1.91)

Table 4: Linear regression of the effect of culture on household debt maturity. The dependent variable is debt maturity
DMAT, measured by the ratio of long-term versus short-term loans. The independent variables are the cultural dimensions
of the Hofstede model, power distance, Individualism and collectivism, masculinity and femininity, uncertainty avoidance,
measured by the respective cultural dimension indexes. We include control variables as above. The table reports ordinary
least squares estimates. p-values are denoted in jtalics, standard errors are denoted in parentheses. *** indicates the
coefficient is different from 0 at the 1 % level, ** at the 5 % level, and * at the 10 % level.
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Independent variables

Dependent variable.

: Household debt maturity DMAT

Constant

Hofstede power distance index
Hofstede individualism index
Hofstede masculinity index
Hofstede uncertainty avoidance index
Median household income
Tertiary education
Dependency ratio

Protestant

Catholic

Muslim

Hindu

Buddhist

Orthodox

GDP per capita

Inflation rate

Bank credit/bank deposits

Lending interest rate

Adjusted R
N

15.49%**
5.22%*
12.67%**
-1.67
5.03***
1.37
-2.79
1.45
-9.03
-11.38
-6.91
-15.50
7.34
-9.33

0.00
0.02
0.00
0.18
0.00
0.51
0.15
0.36
0.12
0.13
0.30
0.15
0.20
0.16

0.17
46

(5.29)
(2.15)
(4.19)
(1.23)
(1.54)
(2.06)
(1.95)
(1.58)
(5.84)
(7.45)
(6.72)
(10.76)
(5.72)
(6.60)

13.40**
5.56**
14.59%**
-1.33
5.63%**
-0.68
-4.43*
0.89
-12.26*
-13.54
-6.73
-4.61
7.90
-4.82
-0.09
-8.08**
3.13*
2.71

0.04
0.02
0.01
0.38
0.00
0.80
0.06
0.58
0.10
0.13
0.40
0.69
0.20
0.48
0.97
0.02
0.07
0.25

0.24
41

(6.57)
(2.37)
(5.28)
(1.51)
(1.63)
(2.70)
(2.37)
(1.61)
(7.37)
(8.92)
(7.98)
(11.38)
(6.18)
(6.88)
(2.39)
(3.49)
(1.73)
(2.38)

Table 5: Instrumental variables regression of the effect of culture on household debt maturity. The dependent variable is
debt maturity DMAT, measured by the ratio of long-term versus short-term loans. The independent variables are the cul-
tural dimensions of the Hofstede model, power distance, individualism and collectivism, masculinity and femininity, uncer-
tainty avoidance, measured by the respective cultural dimension indexes. We include control variables as above. The table
reports ordinary least squares estimates with pronoun drop as instrumental variable for individualism. p-values are de-
noted in italics, standard errors are denoted in parentheses. *** indicates the coefficient is different from 0 at the 1 %

level, ** at the 5 % level, and * at the 10 % level.
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Figure 1: Ratio of long-term to short-term loans across countries. The figure shows the ratio of long-term loans to short-
term loans for G8+5 countries. The data come from the Economist Intelligence Unit (EIU) World Data panel of 2009. Long-
term loans are liabilities held by the household sector which consist of loans that have an original maturity of more than
two years. Short-term loans are liabilities held by the household sector which consist of loans that have an original maturi-
ty of one or two years or less.
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Figure 2: Time preferences and optimal maturity of loans. The figure plots the relationship between the optimal maturity
of loans and the long-term discount factor derived from our theoretical model. Data for the long-term discount factor is
from the INTRA survey.
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