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Abstract

REFERENCE POINTS IN THE WILD:
APPLICATIONS USING HOUSEHOLD DATA
Cahal Moran
A thesis submitted to the University of Manchester
for the degree of Doctor of Philosophy, 2020

The aim of this thesis is to investigate the effect of reference points on households’
decisions and outcomes using field data. The thesis looks at several different applica-
tions on multiple UK household datasets, all of which relate to the role of reference
points in life cycle decisions about consumption, savings and income.

The first chapter studies the influence of reference points and loss aversion on
consumption-savings behaviour. It has long been theorised that past income acts as
a reference point, affecting individuals’ consumption-smoothing. A simple two-period
model shows that individuals below their reference point will save less, driven by a
lower marginal propensity to save owing to loss aversion. The chapter proposes to
measure reference points through subjective reports of financial changes in the British
Household Panel Survey (BHPS), allowing individuals’ own subjective perceptions to
determine their reference points. Results show that ceteris paribus individuals below
their reference point save less on average, which is driven by a marginal propensity to
save about a third lower than those at or above their reference points. Further analy-
sis investigates the effects of the SFS variables in more detail, including decomposing
them using factor analysis and testing the influence of partner’s SFS in couple house-
holds.

The second chapter tests the same class of models from another empirical perspec-
tive. Life cycle models featuring reference-dependent preferences and loss aversion
imply that individuals who are below their reference point have lower overall utility
but a higher marginal utility of consumption, which has important consequences for
welfare and policy analysis. This chapter is the first to use ‘experienced utility’ in the
form of subjective well-being (SWB) to corroborate this hypothesis. Two potential



determinants of reference points are proposed: last year’s consumption (habit forma-
tion) and average regional consumption (relative income). Parameter estimates using
the combined BHPS & Understanding Society dataset are consistent with the null hy-
pothesis of loss aversion and indicate that it is characterised by a smooth utility func-
tion rather than a discontinuous one. The analysis favours a reference point based on
habit formation as opposed to relative income, though the estimated parameters sug-
gest model mispecification. Additional analysis decomposes the SWB measure into
positive and negative affect to test the hypothesis that loss aversion is largely driven by
negative affect as in psychological theories where losses are qualitatively distinct from
gains, but this hypothesis is not supported.

The third chapter investigates intergenerational mobility in contemporary England
and builds a model where parents’ earnings act as an aspiration, modelled as a ref-
erence point, to explain the empirical results. Estimates of intergenerational mobility
— Intergenerational Earnings Elasticities (IEEs) — have been shown to vary system-
atically across the joint earnings distribution of children and parents, but there is no
agreed upon explanation for the observed pattern. A contemporary cohort dataset, the
Longitudinal Study of Young People in England (LSYPE) is used to provide the most
up to date estimates of IEEs in England, which are low on average though likely down-
ward biased. Quantile regression is used to estimate IEEs across the distribution and
results show they are lower for richer children but higher for richer parents. In order to
explain this pattern a human capital model is constructed where parents’ earnings act
as an aspirational reference point for children. Children whose earnings are below their
aspiration will have a higher marginal utility from investing in human capital and will
compensate by increasing their future earnings faster than children who have reached
their aspirational level.
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Introduction

This PhD thesis measures the causes and consequences of reference points for
household behaviour with the aim of contributing to the field literature on prospect
theory. I aim to understand how reference points are formed in the real world and
how they influence economic outcomes — specifically consumption smoothing, sub-
jective well-being, and intergenerational mobility. I develop techniques to assess the
effects of reference points in standard household data, an area which has not received
much attention in the literature. Reference points often have unique implications for
understanding individual behaviour: two individuals who are otherwise similar may
behave differently simply because of their reference points, and will also have differ-
ent levels of welfare. The policy implications could entail modifying reference points
directly, or simply accounting for the differences in behaviour when designing pro-
grams and incentives. However, this thesis is relatively silent on explicit policy and
welfare analysis, instead aiming to establish the empirical implications of reference
points for behaviour.

The thesis consists of three chapters, all of which take a different approach to mea-
suring the effects of reference points in different contexts. The first two chapters
use the same dataset, the British Household Panel Survey (BHPS) (Institute for So-
cial and Economic Research, 2018) and Understanding Society (USoc) (Institute for
Social and Economic Research et al., 2019), though the first chapter only uses the
BHPS part due to unavailability of a key variable in USoc. Both chapters are test-
ing similar mechanisms — the effect reference points have on optimal consumption-
savings decisions in a standard life-cycle framework — but the first investigates short-
term consumption-smoothing behaviour while the second uses subjective well-being
to measure the marginal utility of consumption. In other words, the first uses revealed
preferences while the second uses stated preferences to measure the effect of reference
points. The third and final chapter uses a different dataset, the Longitudinal Study of
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Young People in England (LSYPE) (Centre for Longitudinal Studies, 2018), to investi-
gate intergenerational mobility in England. It explains the observed pattern of mobility
across the distribution in a model where parents’ earnings act as an aspirational refer-
ence point for children.

The motivation for this thesis was to apply insights from prospect theory to largescale
datasets. The seminal paper of Kahneman and Tversky (1979) was, at the time of writ-
ing, the second most cited paper in economics, yet empirical applications of prospect
theory in the real world (as opposed to the laboratory) are surprisingly rare. One of
the key innovations of prospect theory over standard expected utility theory was the
idea that that individuals compare their level of consumption to a reference point. Fur-
thermore, individuals experience ‘loss aversion’: they value a ‘loss’ (being below their
reference point) as higher in magnitude than an equivalent ‘gain’ (being above their
reference point). It has become increasingly accepted among researchers that indi-
viduals compare themselves to reference points in many contexts and that this affects
their economic decisions. Yet the issue of what determines reference points in dif-
ferent contexts, and the quantitative effect reference-dependent preferences have on
behaviour, is still not fully understood (Camerer, 2000; Starmer, 2000; Schmidt et al.,
2008; Shleifer, 2012; Barberis, 2013).

Generically reference-dependent utility functions take the form v(c;, r;) where ¢; is
consumption and 7; is a reference point to which the individual compares their level
of consumption. Figure 1 shows such a function. It is assumed that individuals are
loss averse so that there is a utility penalty from being below one’s reference point,
creating a ‘kink” when ¢; = r; so that v(r;,r;) = 0. Formally v/(x) <V (—x) Vx: for
a given |c; — ri|, when ¢; < r; the slope of the utility function is steeper than when
c¢; > ri. It follows that welfare losses when the individual is below r; are higher than
with standard preferences: due to this kink, the slope of the utility function becomes
steeper so that marginal utility below r; is higher.

This thesis follows the Koszegi and Rabin (2006, 2007, 2009) specification in mak-
ing the degree of loss aversion linear for tractability and for clarity of predictions. The
exact form of this utility function will be specified in each chapter, adapted for each
specific purpose. A standard graphical representation of reference dependent utility
functions with loss aversion is nevertheless useful to consider and is presented in Fig-
ure 1. The general message is that the kink in utility at r; means that individuals will
behave differently depending on where their consumption is relative to their reference

point. In Chapter 1, individuals who are below their reference point will save less,
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Figure 1: Reference-Dependent Utility Function with Loss Aversion

v(ci)

A utility function featuring reference-dependent preferences and loss aversion. Above the reference point r; the utility function is
a standard concave function. Below r; there is a ‘kink” and the slope of the utility function becomes steeper so that the marginal
utility below r; is higher.

which follows naturally from their higher marginal utility of consumption — and this
aspect of the theory is tested directly in Chapter 2, using ‘experienced utility’ in the
form of subjective well-being. In Chapter 3, children will accrue human capital to in-
crease their earnings at a faster rate when they are below r; for the same reason: their
marginal utility of an extra unit of earnings is higher.

The task throughout this thesis is to use these theoretical insights to explain what
we observe in the data and therefore show that reference points have important impli-
cations for behaviour and outcomes. However, in order to do so we must know what
determines r;, an issue which is plagued by theoretical and empirical problems. There
can be no doubt that r; varies by context and so can be manipulated (at least to a de-
gree) by the individual’s environment. There have been several approaches taken in
the literature which take advantage of this point to study reference points in particular
contexts.

In laboratory tests researchers can construct the environment to create a salient ref-
erence point to affect subjects’ behaviour. Kahneman and Tversky (1979)’s original
laboratory evidence showed the status quo acts as a reference point and consequently
that individuals care about changes in wealth as well as wealth levels. Disparities
between Willingness-to-Pay and Willingness-to-Accept measures generally show that
when given an item at the start of an experiment, individuals demand more money as
payment for it than they are willing to pay when they do not have it, consistent with

the value of the item acting as a reference point and subjects being averse to ‘losing’
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the item (Knetsch and Sinden, 1984; Boyce et al., 1992; Bateman et al., 1997). This
has been christened the endowment effect by behavioural economists. Other experi-
ments ask subjects to choose to between hypothetical gambles and use non-parametric
methods to estimate the value function directly (Gonzalez, 1999; Abdellaoui, 2000),
using the status quo as a reference point, and these generally confirm the existence of
loss aversion.

Though laboratory tests are useful for precisely illustrating key cases where individ-
ual behaviour follows reference-dependent models rather than more standard models,
there are questions about their external validity. As such there are an increasing num-
ber of field applications of prospect theory and these typically use cases where the
reference point is naturally salient. One example is zero net winnings per day for gam-
blers (Ali, 1977) where gamblers take more and more risks to break even. Another
prominent example is the notion that New York taxi drivers stop working after they
reach a target income for the day (Camerer et al., 1997; Farber, 2005, 2008; Crawford
and Meng, 2011). Individuals also withdraw from their pensions consistent with a so-
cially normed retirement age for labour supply (Seibold, 2017), and there is evidence
that unemployment benefits act as a reference point, affecting reservations wages in
job search (Dellavigna et al., 2017). All of these are cases which are useful for under-
standing behaviour in real world contexts and advising policy.

It is harder to measure reference points in more general settings such as households’
consumption-savings decisions, since they are subjective to each individual and could
be influenced by a variety of factors including peers, the status quo, and both past
and future expectations (Barberis, 2013). In many cases it will not be possible for the
researcher to impose a specific reference point so available data and methods must be
used to infer individuals who are likely to be above versus below their reference points.
Their behaviour can be then be investigated to see whether or not it is consistent with
the basic logic of Figure 1. It is the aim of this thesis to shed some light on this final
case, where research is less plentiful.

A recent line of literature has questioned whether loss aversion is as universal as
its proponents sometimes claim. Gal and Derek D. Rucker (2018) review cases which
are frequently cited as evidence for loss aversion and show repeatedly that alternative
explanations are possible. For example, the endowment affect above could instead be
explained by the inertia of potential sellers, and List (2004) famously showed that it
disappears under market conditions i.e. if traders can gain experience from repeated

trading. Although loss aversion has been used to explain the equity premium puzzle
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(Benartzi and Thaler, 1995) — the implausibly high level of risk aversion implied by the
high returns on stocks relative to bonds — there are a number of alternative explanations,
for instance habit formation (Constantinides, 1990).

Yechiam (2018) claims that much of the original laboratory evidence for loss aver-
sion was interpreted selectively, and in fact some of the studies cited by the origi-
nal Kahneman and Tversky (1979) paper do not support the notion of loss aversion.
Brooks et al. (2014) show that in an experiment specially designed to test the distinct
components of prospect theory, loss aversion is not always observed. It is therefore
my view that loss aversion is not universal and since it drives many of the theoretical
predictions in this thesis, special attention is paid to whether alternative explanations
for the empirical results are possible in the first and third chapters (it is less obvious
what the alternative would be in the second chapter). In no case can I claim that the
discussion is exhaustive, but in each case the most prominent and feasible alternatives
are ruled out. Each chapter of the thesis will now be summarised in detail.

The first chapter illustrates that reference-dependent preferences and loss aversion
drive intertemporal consumption-smoothing behaviour. The idea is that when individ-
uals experience a financial change their past situation acts as a reference point which
makes them slow to adjust, affecting their consumption-smoothing behaviour. This in-
sight originated with the relative income hypothesis of James Duesenberry (1949) but
has been neglected in the contemporary consumption-savings literature, which typ-
ically uses the permanent income hypothesis (Jappelli and Pistaferri, 2010; Attana-
sio and Weber, 2010). As reference points are inherently subjective I propose using
Subjective Financial Situation (SFS) variables, which are available in the BHPS, to
measure them. I show that there is a disparity between self-reported SFS and observed
income, suggesting the SFS variables give a window into the perceptions of individuals
which objective variables cannot.

There are three SFS variables: current, expected and change in SFS, and I interpret
the latter as a measure of an individual’s position relative to their reference point, a
key assumption which is discussed in more detail in the chapter. The intuition is that
if two individuals have the same current financial situation but one has experienced a
positive change while the other has experienced a negative change, we can plausibly
infer that the latter is below their reference point. I show in a two-period model of
consumption-smoothing with reference-dependent preferences and loss aversion that
individuals below their reference point will have both a lower level of savings owing

to a lower marginal propensity to save (MPS), because they smooth consumption into
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the current period to reduce their losses.

Regressions are run of self-reported individual savings on income, an indicator for
whether an individual is below their reference point (as measured by a decline in SFS),
and an interaction between the two. Whether or not the MPS exhibits loss aversion can
be tested by whether the interaction term is negative and statistically distinct from O.
The data reject the null hypotheses of no loss aversion against the one-sided alternative
of loss aversion at all conventional levels of significance. Results show that the MPS
of individuals below their reference point is about a third lower than the MPS of those
who are above it.

Using the lagged expectations SFS variable, the chapter investigates whether unex-
pected changes can also be considered a measure of reference points. If an individual
expected things to improve last year but they did not, they can be said to be below their
reference point. Regression results show that having SFS below one’s past expecta-
tions reduces the MPS by about a third. This implies that reference points depend on
past expectations as well as realised changes. Further analysis is less prescriptive and
uses all three variables (current, change in and expected SFS) in a factor decomposi-
tion, and regressions show the two extracted factors influence saving. These results do
not speak as directly to reference-dependent preferences and loss aversion as the pre-
vious results, but nor are they inconsistent with them. Finally, the sample is restricted
to couple households to test whether one’s partner’s SES influences one’s own savings,
but there is no effect.

The second chapter makes use of ‘experienced utility’ in the form of subjective
well-being (SWB), as well as data on food expenditure, to estimate the parameters of
a utility function featuring reference-dependent preferences and loss aversion. This is
to my knowledge the first attempt to test this aspect of prospect theory using SWB,
with the most similar paper being Finkelstein et al. (2012) who do the same for state-
dependence in health status. In the harmonised BHPS/USoc dataset I use two potential
determinants of reference points: last year’s consumption similar to habit formation
(Constantinides, 1990), and average regional consumption similar to the relative in-
come hypothesis (Duesenberry, 1949). I use the GHQ-12 questionnaire, which was
designed as an indicator of mental health but has increasingly been used as a mea-
sure of SWB in the literature (Clark and Oswald, 1995; Bayliss et al., 2014; Jones and
Wildman, 2008; Oswald, 1997).

This chapter tests for reference-dependence and loss aversion through direct esti-

mation of the model parameters using a regression model. For the habit formation
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measure of reference points, the null hypothesis of no loss aversion is tested against
the one-sided hypothesis of loss aversion and cannot be rejected at conventional signifi-
cance levels. However, other parameter estimates indicate either some misspecification
of the model or insufficient variation in consumption to identify the key effects. For the
relative income measure of reference points, the null hypothesis of no loss aversion is
tested against the one-sided hypothesis of loss aversion and is rejected at conventional
significance levels, indicating no reference-dependence in terms of relative income.

Following Bayliss et al. (2014) I decompose GHQ into positive and negative affect
and show that consumption is driven more by negative affect but loss aversion is not,
which is inconsistent with the idea proposed in the literature that losses are psycholog-
ically distinct from gains (Argyle, 1987). Instead, the results show that negative utility
is more affected by food consumption than positive utility. Overall, I conclude that the
evidence for reference-dependent preferences and loss aversion is mixed, but that this
type of data is a promising way to estimate ‘behavioural’ utility functions in the future.

The third chapter measures the degree of intergenerational mobility across the joint
distribution of parents’ and children’s earnings in contemporary English cohort data,
and explains the pattern of results as an implication of parents’ earnings acting as an
aspiration for children. I estimate the effect of parents’ on children’s’ earnings — the
Intergenerational Earnings Elasticity (IEE) — using the Longitudinal Study of Young
People in England (LSYPE), the most recent study available in the country. Results
show that the aggregate IEE is low, though this is likely downwards biased. I then
estimate IEEs across the distribution by using quantile regression of children’s earnings
on linear bins of parents’ earnings, a method which has been used in the literature but
for which there is no clear theoretical interpretation of the results (Grawe, 2004).

The quantile approach shows that conditional on a bin of parents’ earnings, the IEE
falls as the quantile of children’s earnings rises: richer children are associated with
lower IEEs. Conversely, conditional on a quantile of children’s earnings the IEE is
higher for upper bins of parents’ earnings: richer parents are associated with higher
IEEs. Other variables also have different impacts across the distribution, with ‘human
capital’ variables such as education, occupation and health compressing the distribu-
tion while non-control variables such as race and gender display more ambiguous pat-
terns. However, none of these covariates fully explain the effect of parents’ earnings
on childrens’, nor do they eliminate the observed pattern across the different IEEs.

This result is inconsistent with standard explanations for earnings persistence such

19



as intergenerational altruism or credit constraints which have been modelled by previ-
ous studies (Han and Mulligan, 2001; Grawe, 2004). In order to explain it I construct
a model where parents’ earnings act as an aspiration for children. Children whose
earnings are below their aspiration will have a higher marginal utility of investment
in human capital and will compensate by increasing their earnings faster than children
who have reached their aspirational level. Unlike standard models of intergenerational
mobility this implies the IEE will depend on the relative distance between parents’ and
children’s earnings, rising when children’s earnings are lower than parents’ and falling
when the converse is true — consistent with my empirical results.

This has the twin implications that the IEEs will be lower for upper quantiles of
children’s earnings, and higher for upper bins of parents’ earnings, and both hypothe-
ses can be tested formally. Interquartile regression results show that for a given bin
of parents’ earnings, the null hypothesis that the IEE is equal across quantiles can be
rejected against the one-sided alternative that it is higher for lower quantiles. Further-
more, results show that for a given quantile, the null hypothesis that the IEEs are equal
for both bins of parents’ earnings cannot be rejected against the one-sided alternative
that the IEE for the upper bin is higher. In summary, both hypotheses of the model are
consistent with the data and this result survives a number of robustness checks.

The third chapter is the most indirect approach to estimating the effect of reference
points out of the three: the model is argued to produce a pattern consistent with the re-
sults even though we cannot directly observe reference points or otherwise test the key
mechanisms in the model. Subsequently there is more uncertainty about whether the
reference point framework is necessary to generate the results or whether a more stan-
dard mechanism would do, though as mentioned above several alternative explanations
are ruled out. The purpose of the chapter is to suggest an interpretation of a method
which has been used but not fully interpreted in the literature, to show that it is a cred-
ible explanation in this particular context, and to propose it as a general technique for
detecting the influence of reference points when we cannot observe them. Future re-
search will hopefully develop and refine this approach further, as well as testing other

implications of the model itself.
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Chapter 1

Subjective Financial Situation as

Reference Points

1.1 Introduction

This chapter argues that reference points and loss aversion affect short-term consumption-
smoothing behaviour by reducing the marginal propensity to save of individuals below
their reference points. It proposes to measure reference points using Subjective Finan-
cial Situation (SFS) variables, allowing individuals’ own subjective reports to deter-
mine their reference points. It is shown using British panel data that individuals who
are below their reference points have a marginal propensity to save about a third lower
than those at or above their reference points. This result is consistent with a two-period
savings model featuring reference-dependent preferences and loss aversion. Calcula-
tions show that if everyone in the sample who is currently below their reference point
were instead at or above it, the savings rate would increase by two percentage points,
a large macroeconomic effect.

The main contributions of this chapter are to propose the SES variables as an empir-
ical measure of reference points, and show that savings functions exhibit the property
of loss aversion. In doing so the chapter contributes to three literatures. Firstly, it
contributes to the literature measuring the effects of reference points in field settings,
which lacks measures of reference points in standard household data (Starmer, 2000;
Shleifer, 2012; Barberis, 2013). Secondly, it contributes to the life cycle literature on
the effect of income changes, which does not typically incorporate loss aversion (Jap-
pelli and Pistaferri, 2010; Attanasio and Weber, 2010). Thirdly, it contributes to the

older literature on the relative income hypothesis (Keynes, 1936; Duesenberry, 1949),
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which envisioned similar mechanisms but did not test them using sophisticated con-
temporary data and methods.

The intuition behind the result in this chapter is adpatation: individuals acclimatise
to a given level of income which acts as a reference point, affecting their response to
short-term fluctuations. If an individual is used to an income of £2000 per month it
will be difficult for them to adjust to a £500 fall, so they are likely to borrow more than
another individual who has earned £1500 a month for years. Such behaviour will also
be affected by subjective perceptions: two individuals may both receive a £500 raise,
but one may have anticipated it while another didn’t; or one may be surrounded by
peers who have received £1000 raises while the other is surrounded by peers who lost
their jobs. This will affect the individuals’ reference points and resultant consumption-
smoothing behaviours.

Although a lagged effect of income on consumption and savings is a well known
empirical regularity and a common implication of standard models, it is not clear
whether this is a result of reference-dependence and loss aversion. This chapter de-
vises a unique test for the latter hypothesis by testing for a difference in the marginal
propensity to save between those above versus those below their reference points. It
shows that savings functions are characterised by loss aversion, suggesting the result
is not driven by other potential explanations for the effect of income changes in the life
cycle literature (Jappelli and Pistaferri, 2010; Attanasio and Weber, 2010).

The three Subjective Financial Situation (SFS) variables in the chosen dataset,
the British Household Panel Survey (BHPS), pertain to current financial situation,
expected change next year, and realised change since last year. Empirical compar-
isons show that experienced income changes correlate with reported changes in SFS as
would be expected , but that there is substantial heterogeneity in SFS within each type
of income change. For example, some who have experienced an increase in reported
income report a decline in SFS and vice-versa. Analogous results are shown for the
current and expectation SFS variables. It is concluded that SFS captures things missed
by conventional variables such as income. This includes other aspects of financial situ-
ation such as consumption needs, assets, debt and unreported income streams, but also
includes subjective perceptions and changes in circumstance.

Regression of self-reported savings on the SFS variables and income allow estima-
tion of the marginal propensity to save (MPS) for those at or above, versus those below
their reference points. Results show that on average, those below their reference point

save less than those at their reference point, equivalent to about £7,000 less income.
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This is driven by the fact that the MPS of individuals below their reference point is
about 40% higher than for those at or above it. The latter result confirms that the effect
of income changes is best characterised using loss aversion among those below their
reference point, who save a lower proportion of their income in order to reduce their
perceived loss in consumption.

Additional analysis tests whether unfulfilled expectations are also a determinant of
reference points: if an individual’s expectations SFS in the previous year exceeded
their realised change, they can be said to be disappointed and therefore below their
reference point. Using this measure, the predictions of the model are also borne out,
sugegsting reference points depend on past expectations as well as realised changes.
Effects are similar in magnitude to the results using the raw change SFS summarised
above.

Further results use factor analysis to decompose the three SFS variables into two
underlying processes to ‘let the data speak for itself’, rather than assuming reference
points are best measured by the change SFS only. The first factor is interpreted as
reporting style, consistent with SFS variables capturing subjective perceptions missed
by conventional variables. The second factor is a separate component which measures
negative financial situation, consistent with the unique influence of losses implied by
loss aversion and hypothesised in the psychology literature (Diener, 1984; Argyle,
1987). It is shown that the first factor has a positive effect on savings and the second has
a negative effect on savings, which is consistent with reference-dependent preferences
and loss aversion but does not speak as directly to them as earlier results.

It is possible that Subjective Financial Situation are household rather than individual-
level phenomena, especially for couple households who are likely to pool their fi-
nances. To investigate this the sample is restricted to the heads of these households —
along with their partner’s SFS — and within-household differences in SFS are shown
to be common, even among households who report sharing resources equally. This
supports the notion that SFS is partly driven by subjective perceptions, since it shows
that two people can have distinct evaluations of one financial situation. Despite these
differences, regressions including both the head’s and the partner’s SFS factors show
that partner’s SFS does not predict savings. It is concluded that only one’s own sub-
jective perceptions determine savings behaviour. Appendix A.2 runs two robustness

checks and finds them to be generally consistent with the main analysis.
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The chapter proceeds as follows. Section 1.2 reviews the literature on the deter-
minants of reference points with special reference to case of consumption and sav-
ings. Section 1.3 outlines the BHPS and explores the SFS variables in more detail.
Section 1.4 builds the theoretical model and summarises its predictions, while Sec-
tion 1.5 discusses the associated econometric methodology used to estimate savings
functions. Section 1.6 presents the empirical results, including the additional analysis
with factor decompositon and within-household comparisons. Section 1.7 concludes

and discusses implications for future work.

1.2 Literature Review

A long-standing literature holds that perceptions of past income act as a reference
point in consumption and savings decisions, causing a short-term ‘adaptation effect’
as individuals adjust to changes. This was a core part of Duesenberry (1949)’s relative
income hypothesis and can even be found in Keynes (1936). It is also one of the key
innovations of prospect theory (Kahneman and Tversky, 1979): the idea that utility
levels depend not on final wealth positions but positions relative to a reference point.
This chapter contributes to this literature by providing an empirical measure of the
reference points which create the adaptation effect and showing that it is driven by loss
aversion.

Modern consumption-savings research has moved away from adaptation for both
theoretical and empirical reasons. Modigliani and Brumberg (1955) formalised some
key insights of Duesenberry (1949) but took a different view of the relative standard
of income, interpreting it as an individual’s “permanent income”, which resulted in
what became known as the Life Cycle Model (LCM). This built both long term and
short-term savings behaviour into a single framework where individuals smooth their
marginal utility across periods. The literature then went on to distinguish between dif-
ferent types of income changes such as transitory versus permanent; expected versus
unexpected; and aggregate versus idiosyncratic (Jappelli and Pistaferri, 2010; Attana-
sio and Weber, 2010). While useful distinctions, these seek to answer questions which
can be measured using conventional ‘objective’ variables like income, whereas refer-
ence points depend on on subjective variables.

It is common to use habit formation as an implicit reference point in the LCM (Con-

stantinides, 1990; Chetty and Szeidl, 2009). This results in consumers reacting slowly

24



to income changes because they have developed a stronger preference for commodi-
ties they have consumed in the past. Bowman et al. (1999) used an earlier version of
prospect theory with a reference point partially dependent on consumption. However,
these models can result in the individual ‘starving’ themselves, accumulating wealth
and keeping consumption low in early periods so that utility will be higher in later
ones. As shown by Michaelides (2002), habit formation models of this style imply
an unreasonable time series for both wealth and consumption, suggesting individuals’
past consumption is not an appropriate choice for their reference points.

Koszegi and Rabin (2006, 2007, 2009) develop a version of prospect theory in
which reference points are formed endogenously as a result of rational expectations
over uncertain future states. In the case of intertemporal savings behaviour these expec-
tations create an asymmetry where individuals tend to consume current wealth gains
and postpone future wealth losses, since they will have adjusted their reference point
downwards in the future (Koszegi and Rabin, 2009). Pagel (2016, 2018) applies the
rational expectations framework to the LCM. Pagel (2016) shows that this model can
reconcile a number of stylised facts in the savings literature, including excess smooth-
ness and sensitivity (Campbell and Deaton, 1989), a hump-shaped consumption pro-
file over individuals’ lifetimes, and a drop in consumption at retirement (Banks et al.,
1998; Browning and Crossley, 2001). Pagel (2018) extends the framework to portfolio
choice, showing that the ‘news-utility’ created by expectations may cause investors to
ignore news and rebalance their portfolio less than is required.

Although Pagel’s models have strong predictive power when it comes to the macroe-
conomic consumption and savings data, Masatlioglu and Raymond (2016) have shown
that the rational expectations reference point has a number of theoretical shortcomings.
Firstly, it can be expressed as a version of Rank Dependent Utility (Quiggin, 1982), so
that it is not clear whether the individual is ‘loss averse’ or ‘pessimistic’ — therefore
Pagel’s model cannot be considered a test of reference-dependent preferences. Sec-
ondly, certain specifications can plausibly violate first order stochastic dominance, an
issue which was also present in the original version of prospect theory (ibid). Thirdly,
the most tractable version of the model cannot avoid the criticism made by Rabin
(2000) of expected utility theory: that preferences over small stakes gambles imply
implausible behaviour over large stakes gambles.

I contribute to the reference point literature by providing an empirical measure of
reference points in the context of short-term consumption-smoothing behaviour. Un-

like most field studies in the reference point literature the SFS measure is available
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in many household datasets and could be used in a variety of applications. SFS mea-
sures subjective perception of financial changes, avoiding reference points which are
unfeasibly complex functions of both preferences and the environment. The model is
similarly simple, leaving the reference point as an exogenous variable to be measured
empirically, and predicts that individuals below their reference point save a lower pro-

portion of their income!.

1.3 Data and SFS Variables

This section describes the dataset used in this chapter, the British Household Panel
Survey (BHPS) (Institute for Social and Economic Research, 2018). The BHPS is
an annual survey of over 5,000 randomly selected households (around 10,000 indi-
viduals) who, where possible, were interviewed every year between 1991-2008. Only
adults — defined as age 16 or over — were interviewed for the survey, which made use
of a combination of face-to-face interviews, telephone interviews, proxy answers and
self-completed questionnaires, with some use of imputed values for variables such as
income (Taylor et al., 2010). There are a total of 240,000 person-years in the dataset,
with 33,000 people and an average panel length of 6.5 years. Table 1.1 summarises
descriptive statistics for in the sample other than the main variables of interest, which
will be discussed below.

The BHPS contains a variable for self-reported savings where each individual is
asked “About how much on average do you manage to save a month?” Savings are
censored at zero, which means that individuals who report zero could be saving ex-
actly O or could be borrowing i.e. ‘saving’ a negative amount. 82,000 person-years
report positive savings while 137,000 report not saving, and the remaining observa-
tions are coded as genuinely missing. When savings are annualised and deflated to
2005 price levels the average amount of savings per year is £680, including zeros. The

average saved for those with positive savings is £2000. Figure 1.1 shows the average

!'The model draws heavily from the unpublished paper by Cohen (2015), including in the logic of
his proof. The main difference is that Cohen’s reference poi