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VOLUME 1: THE REPORT

Executive Summary

This is a report on an original research study, using the methodology of experimental
economics, carried out for the DWP. Its purpose was twofold: to assess the potential
of the experimental approach in assisting the DWP with questions relating to its
research and policy agenda; and to explore the applicability of the experimental
approach in understanding the possible impact of proposed policy measures within
the field of pensions, and, in particular, the possible impact of proposed pension
reforms like that of the introduction of Personal Accounts.

Whilst the methodology of experimental economics is well-developed in other
contexts, its applicability in the field of pensions is relatively under-explored.
Therefore, one of the prime interests of this study is how the methods might be
adapted to the field of pensions. A major difficulty was the translation of the
‘pension problem’ into a form suitable for examination using experiments. Typically,
an economics experiment involves an abstraction of the real-life problem into a form
replicable in an experimental setting. It also involves an appropriate payment
mechanism that replicates in some sense the real-life incentive of the participants. In
the field of pensions, the real-life incentive is that of maximising life-time happiness.

This first experiment examined the possible implications of various possible policy
measures designed to encourage increased pension contributions. The typical
methodology of experimental economics is to run several ‘treatments’ of the
experiment, one without the proposed policy measure and one with. The analysis
then proceeds by comparing the behaviour of the participants in the two treatments.
Clearly one of these two treatments should therefore be the status quo — namely, the
situation prior to the introduction of the proposed policy measure.

This is where difficulties with the experimental approach first became manifest -
since the status quo, particularly of the target population - is one of relatively little
involvement with pension decisions. To reproduce this situation in an experimental
setting is not an easy task. It was clear that the ‘pre-policy measure’ treatment of the
experiment would not be an accurate reproduction of the status quo. A further
difficulty is that in experiments, information relevant to the decision task is usually
supplied in a clear and (relatively) easily digestible form to the participants. There is
a clear conflict here — in real-life, and particularly for the target population,
information is not easily obtainable and usually not in an easily digestible form.

The actual experiment was carried out in the laboratory and lasted a little under three
hours. Participants were presented with a version of the *pension problem’ and were
asked to take decisions concerning their contributions to pensions.

An important and relevant innovation of this project was the use of a quota sample of
174 participants from the target population (defined as those members of the UK
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population believed to be under-saving and subsequently at risk of having
insufficient private pension provision) as the participants in the experiment. Using
participants from the target population implied some work on the presentation of the
problem in a form that would be understandable. It is not clear that all these
problems were overcome, though, in a sense this may not be a bad thing — as it
reproduces the difficulties that this target population have in understanding the
nature of their real-life pension problem.

Three different treatments of the experiment were run — with roughly one-third of the
total of 174 participants in each treatment (Treatments 1, 2 and 3). Comparing
behaviour in Treatments 1 and 2 allows an analysis of the possible effects of the
introduction of a personal accounts scheme, while a comparison of Treatments 2 and
3 helps us to understand the possible impact of the introduction of a risk-free fund.
The participants in the experiment were recruited by an agency.

In all treatments, allocations to pensions were higher than in the real-life status quo
of the target population. This is almost certainly the consequence of two features of
the experiment which are not present in real life: first, the regular prompting for
pension decisions; and secondly, the provision of information about future pensions
in a relatively easily digestible form (compared with information provision in real
life). The experiment also showed that there were very strong gender affects and
these varied from treatment to treatment. In Treatment 1 females allocated
considerably more to pensions than males while the reverse was true in Treatments 2
and 3. These gender effects were observable with the help of demographic
information that we collected from the participants. This information also helped us
to identify a strong effect of risk attitude on behaviour — with the more risk-averse
participants clearly choosing the least risky pension funds.

The broad findings that emerge from the experiment can be classified under two
broad headings. First, one of the strongest messages emerging is that engagement
with the “pension problem’ increases participation and involvement, and that the
provision of information in a relatively digestible form aids decision making.
Second, it was learned that the experimental sezting is crucial, and that more thought
needs to be given to this aspect if further experimental work is to be carried out:
using a three-hour laboratory setting may not be the best way to understand real-life
pension allocation behaviour.

The detailed findings of the experiment can be summarised as follows. Participants
appeared to have understood the essential objective of the decision task in which
they were engaged and tackled it with varying degrees of success. Compared to the
status quo reference point (of almost zero pension allocations) participants
performed well, even though they did not quite achieve the allocations that would be
implied if they wished to maximise their expected earnings from the experiment. In
comparing treatments, we saw that overall pension allocations were somewhat lower
in Treatment 2 than in Treatment 1 and again somewhat lower in Treatment 3 than in
Treatment 2. In all treatments, allocations to pensions had a generally downward
sloping profile through time - as they should do to take advantage of compound
interest. Nevertheless, in relative terms, in all treatments pension allocations were
generally somewhat too low early in life and too high later in life. Females generally
allocated less to pensions than males, and risk-averse participants allocated
significantly less to pensions than those who were less risk-averse. Opting out of the
saving scheme was almost minimal (as it should be) with very little variation across
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treatments, gender or time. Comparing Treatments 1 and 2 there was very little
difference in fund choice, though the introduction of a risk free fund in Treatment 3
caused a significant shift to safer funds. Rather obviously, risk-averse participants
chose safer funds, as did females.

It is clear that the experiment was difficult. It was difficult for the experimenters to
organise and to present the instructions and information needed by the participants in
an easy-to-assimilate fashion. It was difficult for the participants to appreciate the
nature of the decision task and to tackle it. Clearly participants were learning as they
proceeded through the experiment. This learning process was helped by the
instructions, the PowerPoint presentation, the Control Questions and the software.
We cannot discount that learning also took place during the experiment itself, but it
is difficult to know how one might test for this. There was no obvious convergence
of the participants’ strategies, though there was a modest reduction in the variability
of their allocations through time. This could be taken as some modest sign of
learning by doing.



2. Terms of Reference and Policy Background

2.1. Terms of Reference (taken from the Framework Agreement)

“This proposal is for the use of experimental methods in the investigation of a
number of possible pension designs, concentrating on the likely responses of the British
public in terms of their private savings decisions and their contributions to a National
Pensions Savings Scheme. The methodology used will be that of implementing in the
laboratory a simplified replication of the decision problem faced by individuals when
deciding on their saving and pension provision. Of necessity, the experimental
implementation will concentrate on the key issues and abstract from apparently irrelevant
issues. Several different treatments will be implemented, with the objective of being able to
infer from the experimental responses the differential responses of the British public to
different possible features of a National Pension Saving Scheme. An essential feature of the
proposed experimental implementation will be the use of a sufficiently heterogeneous set of
subjects — so that inferences can be made about the aggregate and distributional responses of
the entire British population.”

2.2.  Policy Background: Introduction to personal accounts (contributed by the DWP)

2.2.1. In December 2002 the Government set up the independent Pensions Commission to
review the longer-term challenges faced by the pensions system and make
recommendations for reform. The Commission published its conclusions in
November 2005, setting out its proposals for meeting the challenge of providing a
fair and adequate retirement income for all in retirement. Concurrently, the National
Pensions Debate invited the public to comment on the emerging options for reform,
culminating in the National Pensions Day in March 2006 in which members of the
public across the UK were asked to consider and vote on the framework of the
Pension Commission’s proposals

2.2.2. Building on the Commission’s report and the findings of the National Pensions
Debate, the Government published proposals for pension reform in May 2006 in the
White Paper ‘Security in retirement: towards a new pensions system’. These
proposals were designed to meet the 5 tests of personal responsibility, fairness,
simplicity, affordability and sustainability and set out a new structure for the UK
pension system for the long term. The proposed reforms include changes to the State
pension system, primarily: increasing the State Pension age to 67 for both men and
women, streamlining the contributions conditions, and changing uprating to be
calculated in line with earnings rather than prices.

2.2.3. The second major aspect of the proposed reforms involves the introduction of a new
national pensions saving scheme called personal accounts, to make it easier for more
people to save more for their retirement.

2.2.4. Personal accounts are particularly targeted at the estimated 7 million people who are
not saving enough to provide retirement incomes they are likely to consider
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adequate. This group tends to be younger and on moderate to low incomes. They are
also likely to be part-time workers and/or work for small employers.

There are persistent and powerful barriers to people taking long-term saving
decisions, including inertia, financial myopia, the cost of pension saving and the
complexity of the decisions involved. Personal accounts are designed to tackle these
barriers, using automatic enrolment to combat inertia and with a combination of
employer contribution, tax relief and low costs providing good incentives to save.

In future, individuals will be automatically enrolled into personal accounts, or
comparable workplace pension schemes, if they are employees aged between 22 and
State Pension age and earning above approximately £5,000 per year. Employees will
contribute around 4 per cent of their earnings between approximately £5,000 and
£33,500 a year; this will be matched by 3 per cent from their employer together with
around 1 per cent from the State in the form of normal tax relief.

The key items of interest that motivated the implementation of the experiment in this
particular form include:
2.2.7.1.What factors determine the decision to opt-out of the personal
accounts scheme?
2.2.7.2.1s there any pattern to the choice of funds by the participants?
2.2.7.3.What is the effect of introducing a risk-free fund?
2.2.7.4.1s there an influence of risk-aversion on behaviour?
2.2.7.5.Are there any significant demographic variables influencing
behaviour - such as gender, age and income?
2.2.7.6.Do participants come close to showing behaviour that might in some
sense be considered good behaviour?
2.2.7.7.Did participants make as much money out of participating in the
experiment as they could have done?

Developing an Experiment in the Field of Pensions

Preamble

This project was initiated following discussions within the DWP as to the possible
use of experimental economics as an evaluation tool within its Social and Economic
Research function. Until the initiation of this project, experimental methods had not
been used within the DWP. It was thought that experiments might be of assistance in
complementing other methods of enquiry. This section describes the methodology of
experimental economics in general and the difficulties and challenges of applying
them in the field of pensions in particular.
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Background on the Methodology of Experimental Economics

Experimental economics has a well-defined methodology, which can be summarised
as follows. Participants are recruited and presented with some kind of decision
problem. They are usually paid for their participation, with their payment related to
their performance in the experiment. This latter is intended to provide participants
with some kind of “appropriate’ incentive for taking the decision problem seriously.
Usually, different sessions of the experiment are run (normally with different
participants in the different sessions). In the different sessions the problem presented
to the participants differs. The experimenter can compare behaviour across the
different sessions. This enables the experimenter to understand how changing the
nature of the problem changes the way that participants respond to it. This, in turn,
enables inferences to be made as to how participants are solving the decision
problem posed to them. In addition, when the problem posed to the participants has
a unique ‘best’ solution, the experimenter can see how close the participants are
getting to this “best” solution.

In experimental economics, the problem posed to participants is usually an
economics problem — the intention being that of seeing how participants solve that
problem. The information can be used to test economic theories or to generate new
theories, that is, new explanations of behaviour. Applications of the experimental
approach have been made across the whole field of economics, from individual
behaviour, through games to markets; from microeconomics, through
macroeconomics to international trade. In the field of pensions, however,
experiments are only just beginning to be run. Some of the reasons for this will
become apparent as this report proceeds. They include:

3.2.2.1. The inherent difficulty of the pension problem;
3.2.2.2. The difficulty of replicating in a laboratory experiment that lasts a few hours a

decision problem which lasts over a lifetime;

3.2.2.3.The difficult in conveying information to the participants in a form that is reasonably

3.2.3.

3.2.4.

easy to digest.

One main advantage of using experimental economics is that the problem presented
to the participants can be posed in controlled conditions — the experimenter can
control other factors that may influence the decisions of the participants (such as
variations in the individual’s employment status or income - these factors being
irrelevant to the solution of the problem posed in the laboratory). Thus, the data
obtained on behaviour is not influenced by these other factors. This is in stark
contrast with data obtained using other techniques. Control is a key feature of the
experimental approach. It enables the experimenter to investigate behaviour under
controlled conditions — thus eliminating other factors which may influence
behaviour. In a sense, it allows testing of theories under the conditions underlying
the derivation of those theories.

Usually, in order to maintain this control (over the conditions under which
experiments are run), experiments are typically implemented in an experimental
laboratory. Such a laboratory is, in essence, a room with computer terminals at which
the participants sit and perform the experiment. Usually, participants are screened
one from the other, so that there are no uncontrolled interactions between the
participants. However, and particularly so in recent years, experiments have been
increasingly run outside the laboratory — the term used is “in the field’, though the
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extent to which it is actually in the field varies from experiment to experiment. Such
field experiments have certain advantages — they may be nearer to the real world —
but they also have disadvantages, particularly that some of the control crucial to
experiments may be lost.

Applying Experimental Economics in the Field of Pensions

This involves a number of stages. In order to simplify this section, we split up the
process of applying the methodology of experimental economics in the field of
pensions into three broad stages: (1) a first abstraction (eliminating some extraneous
considerations); (2) a second abstraction (pinning down the details of the
experimental implementation); (3) financial incentives (that is, how do we pay the
participants to give them an appropriate incentive to take the experiment seriously?).

Our first Abstraction - reducing the complexity of the problem.

3.3.2.1.In essence, investigating some economic phenomenon using experimental economics

involves replicating the decision problem in the laboratory or in the field. We study
behaviour in the experiment and this enables us to understand behaviour in that
context in real life. Of necessity, a replication must involve some kind of abstraction
— we must take the key elements of the decision problem and replicate them in the
experiment. This is, of course, exactly what theory does. So experiments follow
theory in terms of its methodological abstraction. Let us examine this in the field of
pensions.

3.3.2.2.The real-life pension problem is very complicated. People can put money into

pensions at any stage of their working life; they can chose when to put money into
pensions and how to put money into pensions; they usually also have to decide when
to retire and then in what form to take their pension entitlements. Economists
necessarily abstract from this problem, and frame it in a stylised way that seems, to
the economist, to capture the key elements. Let us consider one such abstraction.

3.3.2.3.The usual starting point is to assume that life consists of a number of discrete periods

- like years or months. In practice, of course, life is continuous and decisions about
pensions can be made at any stage, but a discrete model is easier to handle and to
describe. The number of periods in any person’s life is necessarily random — as the
date of death is not known. In each of the periods of a person’s life, he or she may
receive an income, and this income could be either determined by the individual or
by outside forces. Before retirement (which itself could be decided by the individual)
he or she must decide how to allocate his or her income — between saving in various
forms (including pensions) and consumption in various forms. After retirement, the
individual receives an income (which will partly depend on his or her past decisions
about savings and pensions) and must decide once again how to allocate this
between various forms of saving and various forms of consumption. If we are
interested solely in pensions, we can further abstract from this problem, by
proceeding as follows: we can assume that income and the retirement date are
determined by outside forces, and that the only decision that the individual can make
is how to allocate his or her income between consumption and pension allocations in
the periods preceding retirement. This is the abstraction on which we based this
experiment. We think that it captures the key elements of the pension decision.
Clearly, if it does not, then our experiment will depart from the problem faced by
real people in their real life.

10



3.3.3. We now consider a second abstraction: how do we implement this in the
laboratory?

3.3.3.1.We now have an abstraction on which we can base our experiment. However, at this
point we encounter a major problem — in real life the ‘pension decision’ occupies a
whole life. How do we reproduce this in an experiment? Clearly in practical terms
this is impossible, so we once again need to make an abstraction. Crucial to this is
whether the passage of real time has an effect on the decisions. Economists would
say that this is one important element — as it is clear that individuals evaluate
differently incomes and expenditures at different points in time: individuals
discount’ incomes and expenditures in the future relative to incomes and
expenditures in the present. If we want to incorporate such discounting in our
experiment we need to implement an experiment which continues over a sufficiently
long period of time — if not necessarily a lifetime. This necessarily makes a
laboratory experiment lasting a few hours impossible. The alternatives are either to
run an experiment in which participants return to the laboratory on several occasions
over a period of time or one in which participants carry out the experiment at their
homes over a period of time. Both these alternatives imply a loss of control: both of
them because the circumstances of the participants change in an uncontrolled way
over time, and the second because the experimenter does not know exactly who is
responding to the experiment on the various occasions. However, both these
alternatives have one clear advantage: one could set the experiment up in such a way
that participants were not forced to take active decisions at any stage — thus more
accurately reflecting the real-life pension allocation decision.

3.3.3.2.An alternative abstraction starts from the premise that the passage of real time is not
the only key element in the pension decision — another is the allocation of income
across the lifetime. Irrespective of whether individuals discount the future, they still
have to decide how much of their incomes to allocate to pensions. This decision is
usually necessary because income after retirement is typically lower than income
before retirement — and therefore the provision of a pension is necessary to smooth
consumption over the lifetime: if individuals do not make an adequate pension
provision then their consumption after retirement is less than they would wish it to
be. So, even if we ignore discounting, we still pick up an important element of the
pension decision — that of providing the appropriate smoothing of consumption
over the lifetime®. This is the element that we focussed on in this experiment, and
we decided to ignore the issue of the passing of real time and hence avoid the
complications involved in running an experiment extending over a significant period
of real time.

3.3.3.3.We therefore arrived at the following abstraction: individuals would live a random
number of periods. Before retirement they would receive a given income and their
decision problem would be that of deciding how much to allocate to pensions and
how much to consumption; after retirement they would receive an income in the
form of a pension (partly determined by their contributions to pensions before
retirement and partly consisting of a basic pension), all of which would be devoted to
consumption. There would be no significant passage of real time and hence no
discounting®.

! Appendix 10 contains a glossary of some of the more technical terms used in this report.

2 Readers who are interested in pursuing the technical aspects of this consumption smoothing exercise might find it
helpful to refer to Technical Appendix 7.

® An extended comment is relevant at this stage: even though an experiment may not last a significant amount of real
time, it is still possible to include discounting in the experiment — by having an increased probability of the experiment

11



3.3.4. We now need to discuss financial incentives - how do we get the participants to
take the experiment seriously?

3.3.4.1.At this stage, we should note that the abstraction at which we have arrived is very
similar in some respects to what economists term the life-cycle model of
consumption and savings. There have already been experiments on this model: see,
in particular, Ballinger et al (2003), Carbone (2005), Carbone and Hey (2004) and
Hey and Dardanoni (1998). These, however, were not set specifically in a pension
context, and hence our experiment differs in certain respects from these earlier
experiments; we will explain the differences shortly. However, we borrow one key
aspect from these earlier experiments — the payment or incentives structure. It will be
recalled from the discussion above that economics experiments usually involve a
payment to the participants — which provides an appropriate incentive to take
the experiment seriously.

3.3.4.2.What does that mean in this context? To answer this we must go back to the key
issue involved in the life-cycle model — the smoothing of consumption over the
lifetime. Why do individuals want to smooth consumption? The economist’s answer
is as follows: consumption provides happiness (or utility, to use the economist’s
term); moreover, the more an individual consumes the happier he or she is; however,
while happiness (or utility) increases with consumption it does so at a decreasing
rate*: an increase in consumption from £600 in a year to £700 in a year increases an
individual’s happiness, as does an increase in consumption from £700 in a year to
£800 in a year — but the increase in happiness implied by the latter increase is less
than increase in happiness implied by the former increase. The implication of this is
that individuals want to smooth consumption: if presented with a choice between
consuming £600 in one year and £800 in the following year, or consuming £700 in
each of the two years, individuals prefer the latter. They prefer to smooth
fluctuations in consumption.

3.3.4.3.How do we implement this in an experiment, particularly an experiment that lasts a
short time in the laboratory? While we can divide the experiment up into periods and
give the participants some income in each of the periods, we cannot actually get the
participants to spend their income on consumption goods and get them to consume
these consumption goods during the experiment. The problem is simply that the time
spent by the participants in the laboratory is too short. Hence, we adopt an alternative
procedure. We pay the participants an amount of money for participating in the
experiment — that depends, in a way that we will explain shortly, on the decisions
that they take. We tell them that their objective is to make as much money as they
can out of the experiment, and we set up the payment mechanism in such a way that
their payment is the experimental analogue of the lifetime happiness in the
economist’s story. Accordingly, we say that, in each period, the amount of their
income that they ‘consume’ will be converted into real money, and we will pay them
the total of the money equivalents of their consumption in all the periods for which
the experiment lasts. So real money earned in each period of the experiment is the
analogue of the ‘happiness’ that the individual experiences in that period (from
consumption), and the total amount of money earned in the experiment is the
analogue of the lifetime happiness of the individual. To make the analogy complete
we need that this conversion (from consumption in the experiment to real money

finishing at the end of any one period. This was implemented in Hey and Dardanoni (1988), but introduces extra
complexity into an already complex experiment.

* It is not being asserted that this is a fact - merely an empirical observation: if you repeatedly give an individual
increases (of the same amount) in his or her consumption, most individuals report that each increase makes them
happier, but for each one the increase in happiness is less than for the one before.
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paid to the participant) is exactly like the conversion of consumption (in the
economist’s story) to happiness: the more the individual converts/consumes (in the
experiment) the more real money he or she earns for that period in the experiment,
but real money increases at a decreasing rate with consumption. Thus, for example:
600 units of income in the experiment converted into real money become 82 pence,
700 units become £1.17 and 800 units become £1.48. Thus, an increase in
conversion/consumption from 600 to 700 increases earnings in the experiment by 35
pence, while an increase in conversion/consumption from 700 to 800 increases
earnings by 31 pence. Thus, according to economic theory, participants have an
incentive to smooth their conversion/consumption over their lifetime. One of the
purposes of the experiment is to see whether they do.

3.3.4.4.The experiments referred to above have all implemented this particular version of the

life-cycle model of consumption/saving — using this payment mechanism. Although
the results are not directly relevant to the pension version, which we describe in
more detail shortly, there are some features that are of interest. In particular, it was
noted that consumption generally was too sensitive to fluctuations in income — so
that participants did not achieve the appropriate amount of consumption smoothing®.
This phenomenon closely mirrors evidence from elsewhere on savings behaviour
(see, as an excellent reference on both theoretical and empirical evidence on
consumption and saving, Deaton, 1992). It has been interpreted as a sort of myopia —
in that participants are not able to understand the full opportunities for consumption
smoothing. Rather than look at their lifetime as a whole, participants seem
excessively concerned with the short-term future. This type of myopia it seems is
also at work in pension decisions.

3.3.4.5.The experiments we have referred to above were primarily concerned with

3.3.5.

investigating the life-cycle model of consumption and savings. In these experiments,
savings were a general and flexible way of transferring income through time, and
hence of smoothing consumption. In a pension context we need to restrict savings to
be of a particular form. Accordingly, in our experiments money saved, that is, money
allocated to pensions, could not be withdrawn until after retirement — and then only
in the form of an annuity®. We also imposed the constraint that, once allocated to a
particular fund, the allocation would remain in the fund throughout the remaining
working lifetime of the participant. These latter constraints constitute further
simplifications of reality. However, in these pension experiments we supplied
different funds in which pension allocations could be made — which differed in terms
of their rates of interest. The DWP were particularly interested in the issue of the
fund choice of individuals.

This completes the basic design of the experiment: a discrete random period world in
which the individual receives a fixed and known income in every period before
retirement; in which individuals have to decide how much of their income to
‘consume’ (convert into real money) and hence how much to allocate to pensions; in
which there is a choice of pension funds into which to allocate any pension
contributions; and in which the objective of the participants is to maximise the
amount of money they earned from participating in the experiment. We now discuss
the details of the experiment that we conducted.

® We do not really think it helpful at this stage to go into technical detail but an example may be useful. If individuals
value consumption in all periods equally, if the interest rate is zero and if there is no uncertainty in income, then
consumption should be the same in all periods. If there is any variation in consumption it is clearly excessive. In the
experiments referred to in this section, there were reasons for some variation in consumption, but not as great as that
observed.
® A definition of annuity can be found in Appendix 10.
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3.4.

3.4.1.

3.4.2.

3.4.3.

3.4.4.

The Specific Details of the Experiment

There are usually different experimental sessions conducted in an experiment.
In the different sessions, there are different ‘rules of the game’ imposed. This
enables us to see how the rules influence behaviour. In addition, of course, within
any experimental session we can see how close behaviour is to what may be
considered to be “best’ (as defined by economic theory) behaviour. We return to this
latter point later, after we have described the various experimental sessions that we
implemented. In experimental economics jargon we refer to these different types
of session as different treatments.

The different treatments in an experiment are usually determined by the objectives of
the experimenters: different treatments enable us to see how behaviour changes
when we change the ‘rules of the game’ of the experimental problem. As section 2 of
this report makes clear, the experiments were being designed in the context of a
possible introduction of some kind of personal accounts scheme. As a consequence,
certain features were of interest, including the effect of automatic enrolment on
behaviour, the fund choice of individuals and the effect of the introduction of a risk-
free fund. It is normally considered to be good experimental practice to have only
one element different between two different treatments.

Our basic treatment, which we call Treatment 1, is one in which participants are
regularly prompted to take conscious decisions (by the simple fact that they are
sitting there in the laboratory), and in which the decision problem is that outlined
above. More specifically their pre-retirement working life consisted of 15 periods in
each of which they received an income of 1,000 experimental units. In each of these
periods they had to decide how much to allocate to pensions and in which find to
allocate it. We need now to add a little detail about the funds in which participants
could invest their pension allocations. As we were particularly interested in the
choice of funds, yet at the same time wanted to keep things as simple as possible, we
allowed participants a choice of three funds which differed in their riskiness. All
three funds had two possible rates of interest (each equally likely) and were as
follows:

Fund 1: either 1.0% or 5.2% (average 3.1%)
Fund 2: either 1.5% or 4.3% (average 2.9%)
Fund 3: either 2.0% or 3.4% (average 2.7%)

It will be noted that as the average rate of interest rises going from Fund 3 to Fund 2
and then to Fund 1 and so does the riskiness of the fund (Fund 3 has rates on interest
+0.7% around its average, Fund 2 +1.4% around its average and Fund 1 +2.1%
around its average). Considerable discussion took place at the design stage of this
experiment as to whether we should include funds with possibly negative rates of
return, but it was decided in the end that it was relative riskiness of the various funds
that was of interest — rather than their absolute riskiness. In addition, given that we
had promised participants that they would take away at least their participation fee of
£30 from the experiment, we did not want to leave open the possibility that
participants might lose money on the experiment itself. This ruled out negative
interest rates.
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3.4.5.

3.4.6.

3.4.7.

3.4.8.

3.4.9.

3.4.10.

3.4.11.

After retirement, participants received a basic pension of 100 experimental units plus
an extra pension arising from their pension allocations during their working life. The
basic pension implies a replacement ratio of just 10% - we note that this is
unrealistically low, but was designed so as to provide a strong incentive for
allocating money to pensions.

Treatment 2 involved the introduction of a stylised version of a possible variant of
the personal accounts scheme — which we termed the ‘savings scheme’. The key
elements that we wanted to introduce were the following: (1) that participants would
be by default enrolled into the scheme (and hence that they had to take a conscious
decision to opt out); (2) that there would be a certain minimum pension allocation if
they wished to remain in the scheme; and (3) that there would be a matching
contribution made from elsewhere — if the participants remained in the scheme. The
actual details of these elements were less crucial than their existence: we choose a
minimum contribution rate of 10% (of income) and a matching contribution of 75%
from elsewhere’.

Finally Treatment 3 introduced a further element of interest for the DWP - the
possible effect of the inclusion of a risk-free fund in the set of available pension
funds. This treatment therefore was exactly the same as Treatment 2 with the
addition of an extra fund (Fund 4) with a certain rate of interest of 2.2%. Note that
this rate of interest is lower than the average rate of interest on any of the other
funds.

As a reference point for the subsequent discussion, we introduce a fictitious
treatment which might be deemed as representing the status quo. This is a situation
in which participants are not regularly prompted to take decisions. We call this
fictitious treatment Treatment 0 — the *0’ signifying that we did not in fact implement
it — for the reasons which we have already explained above.

Table 1 summarises the various treatments.

The Main experiment was preceded by three pilots: two with student subjects and the
third with a sample of participants from the same target audience as the Main
Experiment. The Main Experiment itself involved a total of 174 active participants,
each of whom was paid a participation fee of £30 (and any expenses) plus their
actual earnings from the experiment itself.

In each session of the experiment, participants were greeted by a member of EXEC,
reminded that they would be paid the participation fee of £30 plus any earnings that
they made from the experiment, and then taken to the laboratory. There they were
given a set of written instructions. After they had read these, a PowerPoint
presentation was played on their individual screens, after which they were given a set
of Control Questions to ensure that they understood the instructions. Any wrong

A word about this figure of 75% and the treatment of tax is necessary at this stage. Pension allocations are subjected to
tax relief. Therefore, if the income of experimental units is considered as post-tax then the following implications would
flow: participants opted out of the personal accounts scheme would have 25% added to their pension allocations (the tax
rebate) while participants opted in would have 100% (25% from the tax rebate and 75% from the augmentation) added
to their pension allocations. For simplicity, we decided to treat the income of experimental units as pre-tax, so that no
tax rebate would be forthcoming in either case. Hence zero would be added if out of the scheme and 75% added if in the
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answers were discussed with them and any questions they had were answered. They
could then begin the experiment, carrying it out at their own speed (subject to a
certain minimum time). At the end, they completed a brief questionnaire, asking for
demographic information, were paid their earnings and were free to leave.
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Table 1: The various treatments
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4.1.

4.1.1.

4.2.

4.2.1.

4.2.2.

4.2.3.

4.24.

Broad Findings and Conclusions from the Experiment

Preamble

We divide this section into two sub-sections:
(1) What this particular experiment tells us about pensions;
(2) How it might assist the DWP in understanding pension behaviour and the
possible impact of policy measures.

Conclusions Concerning the Experiment that we conducted: what this
experiment tells us about pensions.

We have reproduced in the experimental economics laboratory an abstraction of the
pension problem facing a typical individual. We have implemented this experiment
on a quota sample of the part of the UK population which is currently at risk of
entering retirement with inadequate pension provision. We implemented three
different versions of the pension problem — with different specifications of the
options open to the participants in the experiment. We have not only analysed the
behaviour of the participants in absolute terms, but also have compared behaviour
across the different versions of the experiment and with two possible theoretical
accounts of behaviour.

The abstraction that we implemented was a stripped-down version of the
generic pension problem, in which participants received a constant income up
to retirement and a basic pension after retirement, and in which participants
were required to allocate their income before retirement between consumption
and saving (towards an augmented pension). Participants could choose between
various funds in which to put their pension allocations; most of these funds were
risky, as was the length of life of the participants in the experiment. Two of the
versions of the experiment (Treatments 2 and 3) had, in addition, a savings scheme
in which allocations made by the participants were matched with a 75% contribution
from the experimenter. One of these (Treatment 3) version had a risk-free fund as
one of the fund options. Treatment 1 had neither of these features.

Because of the nature of an experiment, participants were given information in a
form that was relatively simple - compared to their real-world situation. In particular,
participants could see (in both graphical and tabular) form, the precise implications
in terms of likely future pensions of any decisions being considered. We think that
the provision of information in this form had a material bearing on the behaviour of
the participants. Although it was not particularly simple for participants to work out
what they ‘should’ be doing, they had information and instructions which
significantly informed them and pushed them in the right direction. This does not
reflect accurately their actual circumstances in their real-world decision problem.

Participants in the experiment were given an incentive to consider their allocations

seriously — with their payment for participation depending upon their decisions. One
of the theoretical accounts of behaviour, with which we compared actual behaviour,
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4.2.5.

4.2.6.

4.2.7.

was an allocation strategy which maximised the expected payment to the participant
for his or her participation in the experiment (we call this the risk-neutral model-
optimal strategy - because a risk-neutral individual is interested in maximising his or
her expected return and is not concerned about risk). The other theoretical account
was one in which participants made no allocations to pensions throughout their
lifetime (we call this the status quo strategy). This latter might be considered close to
the real-life actual behaviour of the target population. We found that actual
behaviour in the experiment was much closer to the first of these two theoretical
accounts than the second.

If we compare behaviour across the various treatments we find that absolute earnings
were highest in absolute terms in Treatment 2 and lowest in Treatment 1, both for
males and for females. However, relative to the maximum possible earnings from the
experiment, earnings for males were highest in Treatment 2, and lowest for
Treatment 3. For females, earnings in these relative terms were roughly constant
across treatments, though slightly higher in Treatment 1 and slightly lower in
Treatment 3. These give some indication of how close participants came to
maximising their ‘lifetime happiness’ in the underlying pension problem.

The actual allocations to pensions, in effectively all treatments and for both males
and females, declined slightly through time — as they should do to take advantage of
the effects of compound interest. However, they did not decline as fast as they do in
the risk-neutral model-optimal strategy. We took this to be evidence of a type of
myopia — but quite a subtle kind of myopia — not one that ignores the need to make
pension provision, but one that does not consider the full life-time effects of pension
accumulation. Interestingly, in all treatments and for both males and females,
pension allocations were considerably higher than both those implied by the risk-
neutral (see section 4.2.5 above and the glossary in Appendix 10) model-optimal
strategy and the status quo strategy. We suspect that this may have partly a
consequence of the risk attitude of the participants, and also a consequence of the
experimental design — in that participants were forced to take conscious decisions
about their pension provision — unlike in real life. Indeed, this latter is one of the
striking features of the experiment: prompting them to take active decisions,
and providing them with full and relatively easy-to-digest information, implied
that they took decisions that were remarkably good. Given the design of this
experiment, it is not possible to determine the relative importance of these two
possible explanations — though a further experiment could be designed to shed light
on this important point. A further possible reason for the rather modest decline in
pension allocations through time could be the effect of learning: as time passed
participants became more aware of the need and importance of making pension
contributions. However, it is difficult to know how to test this learning hypothesis
and how to disentangle it from other factors influencing behaviour.

In the treatments with the saving scheme (in which participants were automatically
enrolled into the scheme and had to take a conscious decision to opt out) we noticed
a certain amount of inertia in behaviour. Indeed the opt-out rate was remarkably low.
However, this comment should be set against the risk-neutral model-optimal strategy
- which says that it is never rational to opt out. Given that in the experiment
participants opted out 4.4% of the time in Treatment 2 and 8.6% of the time in
Treatment 3, it is not clear how to interpret this evidence. On the one hand, 4.4% and
8.6% are significantly greater than 0%; on the other hand, 4.4% and 8.6% are small
and hence the stay-in rate is high. Moreover, given that the participant is obliged to
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4.2.8.

4.2.9.

4.2.10.

4.3.

4.3.1.

4.3.2.

contribute at least 10% of his income when not opted-out, this means that a high
proportion of the time in Treatments 2 and 3 participants were allocating more than
10% of their income to pensions. This should be contrasted with the fact that in
Treatment 1 participants were allocating less than 10% of their income 28.8% of the
time. Nevertheless mean contributions were higher in Treatment 1 than in
Treatments 2 and 3. So the 10% floor in the saving scheme may not only have been a
minimum but also a target.

Fund choice was quite clearly influenced by the risk-attitude of the participants with
the more risk-averse (and hence more of the females than the males - see Cox and
Harrison 2007) choosing the less risky funds. With the introduction of a risk-free
fund in Treatment 3, there was a significant number choosing that fund and a general
shift towards the less risky funds. A formal analysis shows strong treatment effects -
with the safer funds chosen more often in Treatment 2 than in Treatment 1 and
(rather obviously) much more often in Treatment 3 than in Treatment 2. Elderly
people were more likely to choose safer funds, as were those who were risk-averse,
independently of the treatment.

In all treatments there was a default fund, and it was noticed that participants were
more likely to stay in the default fund in Treatment 2 than in Treatment 1, and that
they are less likely to stay in the default fund in Treatment 3 than in Treatment 1. As
time passes they are more likely to stay in, while the older participants are more
likely to stay in, as well as those with higher incomes (in real life); those that are
more risk-averse are more likely to move out of the default fund. It is not clear what
implications these findings have for policy.

We should note that our comments on the effect of risk-aversion on behaviour in the
paragraphs above are concerned with relative risk-aversion - the more risk-averse a
participant the smaller his or her pension allocation. Our questionnaire-based index
of risk attitude does not tell us anything about absolute risk attitude. So, if we have
two participants, one more risk-averse than the other we cannot know whether both
are risk-averse, both are risk-loving or one risk-averse and one risk-loving.

Conclusions Which Might Assist the DWP in Understanding Pension Behaviour
and the Possible Impact of Policy Measures

In trying to draw some conclusions about the success or otherwise of the experiment,
we should begin by deciding our criteria for judging success. It was clear from the
outset that the experiment was ambitious both in its design and in its basic intentions:
those of reproducing in the laboratory the “pension problem’, and expressing it in
such a way that it was accessible to the target population. The experiment could then
be judged as to how successful it was in doing that; this may be considered the first
of the criteria for judging its success or otherwise. On the other hand it could be
judged on the basis of how well it answered the key questions of the research
(concerning opting-out behaviour, fund choice, the effect of the different treatments
and so on).

As far as the first of these criteria are concerned we showed that we could reproduce
in the laboratory a stylised version of the pension problem and organise the
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4.3.3.

4.3.4.

4.3.5.

4.3.6.

4.3.7.

experiment in such a way that it was accessible to the target population. We are not
claiming that it was 100% successful as there were some participants who were
unable to understand the instructions and others who only understood the
instructions as they proceeded through the experiment, but the majority of the
participants reported little difficulty and responded to the control questions correctly.

As far as the second criterion is concerned, we should carefully distinguish between
whether the experiment produced results (relating to the key questions of the
research) and what those results were. Given that between Treatment 1 and 2 there
was only one difference - that of the existence of the savings scheme - a comparison
of the results of these two treatments tells us immediately about the likely impact of
the introduction of the savings scheme (relative to Treatment 1). Treatment 2 also
tells us about likely opt-out rates. Again, given that between Treatment 3 and
Treatment 2 there was only one difference - that of the existence of a risk-free fund -
a comparison of the results of the two treatments tells us immediately about the
likely impact of the introduction of such a fund. So, in this respect, the experiment
was bound to be a success. If it had an alternative research agenda, it would have had
a different set of treatments.

The experiment also had a further aspect - the collection of some self-reported
demographic data, and its use in analysing the data from the experiment. However, it
is difficult to know what might be meant by judging the success of so doing. It is
clearly of interest to know whether these demographics affect behaviour (though
generally they did not) but whether they do or not does not help us to judge whether
collecting the data was a successful exercise.

We should note at this stage that the experiment, by its very nature, was unable to
start from the true status quo of the target population. This was a consequence of two
features: first, that the experiment was conducted in the laboratory and lasted only
between two and three hours; second, that we provided information in a form that
would not normally be available to the target population.

The first of these features inevitably implied that participants were forced to take
active decisions — they could not simply sit there and do nothing. We have already
discussed how we might get round this problem — by conducting the experiment over
an extended period of time with the participants having to take some positive action
(like logging onto the internet) in order to take decisions. This is a possibility that
might be considered for the future but which would require serious design
considerations to be resolved.

The second feature — that of information provision — seems to us to be really
crucial. We decided to give as much relevant information as possible about the likely
future pension, and in a form that was relatively easily digestible. This was not an
easy task as the provision of information in a ‘relatively easily digestible’ form is not
straightforward. Indeed, we cannot claim that the information was easily digestible
to all the participants. However, we may be able to able to claim that the way that
information was provided in the experiment was perhaps easier to digest than
information that the participants would obtain in real life. So, for example, we told
them the distribution of their likely pension for any given planned level of pension
allocation. We doubt that any pension salesman would give potential clients
information in such a precise and unambiguous form.
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4.3.8. We suspect that providing information in such a direct and as-transparent-as-possible
format influenced behaviour. It perhaps made the ‘pension problem’ more obvious
and transparent. So perhaps the way that we were providing information was driving
our results. There are ways to discover whether this was in fact the case, which
would have to be discussed before any future experiment. We could organise the
software so that participants had to ask for information and had to specify the form
in which it was provided. There are technical problems with writing the software in
such a way that this would be possible, and there are also conceptual issues.

4.3.9. We should also make a comment about the context of the experiment. In this
experiment, we consciously used the word “pensions’. In addition, the participants
were aware that the project was funded by the Department for Work and Pensions.
Inevitably, therefore, participants were invited to think about and concentrate on
pensions. We could have made the experiment totally context-free — by telling them
that they received an income every period and could allocate this either to A or B.
Income allocated to A would earn them money directly, while income allocated to B
(or some fund within B) would yield them money only from periods 16 onwards (if
they survived that long). In other words, we could have completely stripped the
context from the experiment — and never mentioned the word ‘pensions’. This may
well have led to different behaviour (though, of course, we cannot test this
proposition without carrying out such a further experiment). Indeed, one of the major
modifications at the design stage was to reduce the emphasis on pensions, though not
removing it completely — and we noticed that this led to a reduction in the pension
allocations (though we are not claiming that this was the reason for the reduction as
there were other changes between the pilot and the main experiment). The idea of
having such a context-free design might be considered for future experiments -
though, of course, whether such a design would be a good idea or not does depend
upon the objectives of the experiment.

4.3.10. There is another important issue. We, as experimental economists designing this
experiment, presumed that we were presenting the participants with a problem to
solve — and one that was the same, within any given treatment, for all the participants
in that treatment. However, it is clear from the results that we present in the Report,
and particularly in our analysis of the effects of demographic variables on behaviour,
that participants were importing their own personal circumstances into the
laboratory. This may have partly been for ‘solving’ the decision problem and also
partly for understanding it in the first place®. For some of these variables, for
example risk aversion, this is clearly something that will affect someone’s decisions
about pensions — though it is not clear how this could be incorporated into any
pension design. Others are more subtle — like age. If age has an affect on pension
allocation, in that the older think more carefully than the younger, how can this be
incorporated into a pension policy? Basically it seems to be implying that the older
may be less myopic (in either of the two senses that we have used this term) than the
younger. But this implies that a given individual varies in his or her myopia over the
lifetime. This, in turn, implies that the individual is dynamically inconsistent —
wanting to do one thing when young and a different thing when old. How might the
government (be able to) react to such an inconsistency?

4.3.11. In conclusion, it may be useful to summarise what have we learned from the
experiment about the behaviour of people with respect to their pensions.

8 With lengthy and potentially confusing Instructions, participants may well have interpreted the instructions based on
their own experience.
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4.3.11.1. First, we observe some kind of myopia (especially amongst the
younger participants - this myopia seems to decrease with the real age of the
participant). We infer this from the relative under-allocation of income to pensions
early in the working life and the relative over-allocation in later working life. This
may be due to an incomplete understanding of the effect of compound rates (though
we cannot claim that this is an unambiguous result of this experiment). If this
supposition is true, it suggests (all other things being equal, of course) that policy-
makers should carefully consider or tailor messages to different age segments and
communicate better to the target population the effect of compound interest rates.

4.3.11.2. Second we note that the real-life pension problem is very complex.
Even in the simplifying world of the laboratory, the problem is difficult for the
experimenter to present and explain, and is difficult for the participants to understand
and ‘solve’. The experiment showed that, even when presented in a more
‘simplified’ setting with ready-to-hand information, solving the pension problem
remained complex for participants of the target population. We note that some
evidence suggested that participants found it difficult to abstract from their personal
characteristics - partly in terms of understanding the lengthy and apparently complex
instructions, but also in terms of responding to and ‘solving’ the pension problem
posed to them. Nevertheless, the behaviour of the participants in all treatments of the
experiment suggested that they were tackling the problem in a reasonably adequate
way, and certainly better than the target population in real life. This suggests that the
provision of information in the experiment, although complicated, was significantly
less complicated than in real life. Moreover, the information was all provided in one
place and at one time. This suggests that the provision of simple, accessible (ideally
found in one place) information might be important in supporting pension reforms.
This conclusion would agree with some of the results coming from behavioural
economics which suggest that avoiding information overload may subsequently lead
to avoiding procrastination.

4.3.11.3. Third, we note that the experiment, by its very nature, involved the
participants in engaging with the pension decision: except for the three people who
said that they could not understand the decision task, all the other participants
completed the experiment. Clearly the experiment was an artificial way to engage
participants, but they were actively prompted to make decisions and were rewarded
with a financial incentive and a participation fee. Proving information in a relatively
simple and accessible format may be part of the solution, but ‘forcing’, in some
sense, people to actually engage in the pension problem seems equally important.

4.3.11.4. The issue of risk and of risk-aversion is a difficult one - and the
message emerging from the experiment is mixed. Risk-aversion appeared to have a
strong effect on behaviour, with the more risk-averse participants allocating less to
pensions (presumably because they saw investment in pensions a risky activity while
the returns from consumption/conversion were immediate and safe). Moreover the
introduction of a risk-free asset in Treatment 3 caused a reduction in the amount of
money allocated to pensions. In addition, and perhaps rather obviously, the more
risk-averse participants allocated relatively more money to the safer pension funds.

4.3.11.5. We should note that the information on risk attitude was obtained
from the answers to the questionnaire — which was self-reported data. We used that
data to construct a risk-aversion index — measuring the risk attitude of the participant
(details of the construction are given in the Appendix). It is clear, from the analyses
that we have carried out, that the risk aversion index so obtained contains useful
information — in the sense that the effects of this risk-aversion on behaviour accord
not only with intuition but also with previous results. Nevertheless, it is not clear
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how this information may be used in any policy measures. It would be difficult in
practice to measure the risk attitude of particular people in the population and it
would be even more difficult to tailor policies for them. Perhaps the lessons from the
economic literature on adverse selection may be exploited: by offering a package of
pension policies, some targeted at, and tailored for, the more risk-averse, and others
targeted at, and tailored for, the less risk-averse.

4.3.11.6. Penultimately, we should comment on inertia in behaviour and
whether this could be useful in building pensions policies. Unfortunately, no clear
pattern emerges from the experimental data. While there are participants who chose
roughly the same allocation to pensions each period and stuck largely with the same
pension fund, there were many participants whose pension allocations changed
markedly from period to period, as did the fund they chose in which to invest their
allocations. Moreover the evidence on the tendency of participants to stay in the
default fund does not appear to be particularly strong and does not give any clear
direction for policy. Given the design of the experiment, no general finding on
inertia emerges. This does not preclude the possibility that other designs may have
encouraged inertia.

4.3.11.7. Finally, we should note that the other experimental implementations
may have shed more light on certain aspects of behaviour. While the experiment has
shown how people “solve’ the pension problem while being provide with directly
relevant information and actively engaged with it, the experiment sheds no light on
what people do in other circumstances. This suggests that other experiments — with
less prompted involvement and with information less readily available —may help us
understand how the target population are currently responding to their pension
problem.
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VOLUME 2: THE TECHNICAL APPENDIX

The Actual Implementation of the Main Experiment

Challenges with Implementing the Experiment

Volume 1 of this report described the basic structure of the experiment and the various
treatments that we implemented. We now turn to some practical challenges involved with its
implementation. Later, in section 6.2, we will describe the practicalities of its execution.

One immediate problem is the complexity of the experiment, not necessarily in terms of the
practicalities of taking decisions®, but rather in conveying information to the participants
about the experiment. Indeed, describing the experiment turned out to be a difficult
matter: the instructions went through numerous iterations before we finally converged
onto the Instructions which we used in the experiment itself — those for Treatment 3 are
reproduced in Appendix 3 to this Report. The difficulty was in explaining quite complicated
concepts to the participants in a language that would be understandable to them. In addition,
considerable efforts were made to reduce the sheer volume of the information contained in
the Instructions - though it may well have been the case that some participants found the
Instructions too lengthy. (There is a serious problem here in getting the appropriate trade-off
between giving all the information that participants needed and their presentation in an
appropriately straightforward manner - a problem not aided by the fact that the information
was complicated.)

Particularly difficult was explaining to the participants the implications — for their future
pension — of any proposed allocation to pensions. The main problem was that interest rates
were, in general, risky and therefore that the implied pension was not certain. How does one
describe a risky pension? Of course, given that we knew the possible rates of interest on
each of the pension funds, we could work out mathematically the probability distribution of
the future pension. But we still had to convey this information to the participants. There are
different ways that one can do this: (1) in words, for example, “there is a 0.125% chance that
your pension may be 100 per period, a 0.25% chance that it may be 110 per period....”; (2)
graphically in the form of a histogram; or (3) in various summary forms — giving the mean,
median, mode, standard deviation and so on. Because of the large number of possible
values it was decided that form (1) was simply impractical; form (2) was more practical but
we realised that some participants may not know how to interpret a histogram; form (3) was
perhaps the simplest but we still had to decide which summary statistics to provide. In the
end we provided both forms (2) and (3) and restricted the summary statistics to be the
quartiles'® of the distribution. An example can be seen in the “Main Decision Screen in the
Experiment” which can be found in the Instructions in Appendix 3.

® In essence all the participants had to decide in each of the periods before retirement were: (1) how much of the income
to allocate to pensions; (2) whether to opt out or stay in the savings scheme (in Treatments 2 and 3); (3) and in which
fund to make the allocation.

19 The quartiles are as follows: (1) the lowest possible pension; (2) the value below which the pension will be with a
25% chance; (3) the value below which the pension will be with a 50% chance; (4) the value below which the pension
will be with a 75% chance; (5) the highest possible pension.
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Eamnings in pence

An additional problem was the fact that the future pension would not only depend on the
allocations that the participant had made in the past, but would also depend on the
allocations that were made in the future. We decided, therefore, to give information about
the distribution of the future pension in two scenarios: Scenario 1, in which the participant
made no contributions to pensions in the future; and Scenario 2, in which it was supposed
that the participant made exactly the same allocation to exactly the same fund in all
remaining periods before retirement.

We should note that, while we had to provide this information for the benefit of the
participants in the experiment, the provision of the information in this form is more than the
target population would normally receive. Indeed, in real life the relevant information is
often (1) difficult to obtain; (2) possibly uncoordinated and conflicting (in the sense that
different documents may contain different assumptions) and (3) difficult to assimilate. Thus,
participants in the experiment were at a considerable advantage in this respect. This should
be taken into account when interpreting the results of the experiment. Nevertheless it
remains true that some participants found the Instructions sufficiently lengthy to cause
confusion by their sheer length.

We also had to decide on the conversion scale — from consumption to real money — that we
would use in the experiment. We have already explained that it has to be increasing, but at a
decreasing rate. The reason for this has been explained elsewhere. In essence the conversion
scale (from experimental units to money) mimics the utility function (from consumption to
utility) of the economic theory. It is usually assumed that this utility function is increasing at
a decreasing rate (that is, marginal utility is declining) - hence the reason for this particular
shape for the conversion scale. The actual scale used in the experiment is shown in Figure 1.

2004

o 200 A0 &0 00 1000

comversion in units

-100+

2004

Figure 1: The Conversion Scale

5.1.7.

Before we implemented the main experiment, we carried out a pilot experiment with
student participants. In the light of the results from this pilot experiment a number of
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5.3.

5.3.1L

modifications were adopted. Most of these involved simplifying the instructions and the
presentation of the experiment. A further pilot was carried out with 30 participants selected
from the target population. Further minor modifications were implemented as a
consequence. Then the Main Experiment was carried out. This section concentrates on the
Main Experiment.

The Main Experiment

The Main Experiment involved a total of 174 active participants. They were recruited by
Ecotec, and constituted a quota sample from the target population — namely those members
of the UK population believed to be under-saving and subsequently at risk of having
insufficient private pension provision. Details are provided in Appendices 1 and 2. It should
be noted that typically participants in experiments are normally recruited from the student
population, so that the use of participants from the target population represents a major
innovation in the implementation of an experiment. In principle it means that the results can
be generalised to the target population. However, the use of these participants added further
problems (which we had anticipated during the design of the experiment), not least the
problem of ensuring that the participants understood the nature of the problem and what they
were meant to be doing (if not how they should be doing it). As a consequence we put great
efforts to ensure that the experimental task was explained in the clearest possible way. To
this end, we proceeded as follows.

When the participants were gathered in the laboratory one of the experimenters made a brief
statement, telling the participants about who was financing the experiment and what the
participants should get out of it. We made a point of reminding the participants that they
were guaranteed a £30 participation fee and that they could earn considerably more as a
consequence of their decisions during the experiment. We emphasised that their objective
should be maximising the amount of money that they took away from the experiment. The
participants were then taken into the laboratory and seated at separate screened terminals,
with the males on one side of the room and the females on the other. The reason for this is
that the males and the females had different life tables. They were asked to read the written
Instructions and then call over an experimenter when they had finished.

The Written Instructions

The Instructions for Treatment 3 are attached in Appendix 3. Despite considerable efforts to
make these as simple as possible, the nature of the experiment itself means that the
experiment is difficult for anyone. We note that, while many participants reported
difficulties with fully understanding the written Instructions, most admitted that things
became clearer once the experiment started. However, it should be borne in mind in
interpreting the results, that some of the behaviour may have been caused by confusion in
the minds of the participants, not necessarily in terms of what their objective was (making as
much money as possible from participating in the experiment) but rather in how they should
achieve this objective. One could argue that this confusion reflects their real-life
confusion concerning what they should do concerning their pensions. In taking such
decisions they not only need to decide how much to allocate to pensions but also how they
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should allocate it. The experiment captures the essence (though not the detail) of these real-
life decisions.

The PowerPoint Presentation

To help participants further with the Instructions we prepared a PowerPoint presentation
which the participants viewed after reading the written Instructions. The PowerPoint
presentation was played at a pre-determined speed. Both before and after the presentation,
experimenters were available to answer any questions that the participants may have had.
Rather obviously, the response of the participants to the Instructions and to the presentation
varied from participant to participant: some said that they felt that they understood the
Instructions well, some said that they had some doubts which they expected to be resolved
once they started the experiment, and some expressed considerable doubts and confusion.
Three of the participants were so confused by the Instructions that they decided not to
participate in the experiment.

The Control Questions

To satisfy ourselves that the participants truly understood the Instructions we asked
the participants to respond to a set of control questions. Those for Treatment 3 are
attached in Appendix 4. We have kept a record of their answers to these control questions™.
A summary is presented in Appendix 5. After the participant had answered the control
questions, one of the experimenters went through, with the participant, all the questions
answered incorrectly until the participant said that he or she was happy with the correct
answer. At this stage, after answering any further questions that the participant had, he or
she was allowed to start the experiment. During the experiment, the participants could ask
clarification from an experimenter at any stage.

The PowerPoint presentation lasted about 10 minutes. The time for answering and
discussing the Control Questions varied from participant to participant. Some participants
answered very quickly and had all their answers correct. Others took longer, got answers
wrong and we had to spend time explaining to them what the correct answers were. We did
not monitor the time taken.

The Experimental Software

This was developed and written in Visual Basic. The core of the program as seen by the
participants is the ‘Main Decision Screen’ — which for Treatment 3 can be seen in Appendix
3 (the Main Decision Screen for the other treatments was almost identical — just omitting
features that were not present in these other treatments). Via this screen, participants could
enter their decisions regarding their (proposed) allocation to pensions and the fund in which
they wished to allocate it. In Treatments 2 and 3 they could also indicate their decision as to

1 preliminary analyses suggest that there is no relationship between the number of correct answers to the control
questions and the performance of the subjects.
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whether to stay in the savings scheme or opt out of it. The screen also told them how much
real money that they earned up to that point in the experiment and how much they would
earn that period from the amount of experimental units that they were considering
converting into real money. We should reiterate that the income of the participants in the
experiment was denominated in experimental units - which had no value in and of
themselves. Experimental units became valuable only when they were converted into real
money. The reason, as we have explained before, is that ‘experimental units’ in the
experiment are the equivalent of ‘consumption’ in the economic theory while ‘real money’
in the experiment is the equivalent of the “utility’ of the theory.

Also the screen provided information about their likely future pension. As we have already
discussed, this future pension is uncertain (due to the riskiness of the rates of interest) and
therefore we had to find ways of presenting the information to the participants about the
distribution of their pension in a form that was easy to understand. We did this in two ways:
(@) by providing a histogram displaying visually the distribution of the pension; and (b) by
giving them a table providing information on: (1) the lowest possible pension; (2) the 25%
quartile: (3) the median; (4) the 75% quartile; and (5) the highest possible pension. We tried
to ensure that the information was phrased in a way that would be understandable to the
participants. Again as we have already noted, because their likely future pension not only
depends on their past allocations but also on their future allocations, we gave this
information (on the distribution of their pension) under two different scenarios, which we
called “Scenario 1’ and “Scenario 2’, and which we have described earlier.

We should note that participants were allowed between 3 and 5 minutes to take decisions in
each of the 15 periods prior to retirement - they could not move on to the next period until 3
minutes had elapsed and they had to move on after 5 minutes had elapsed. After retirement,
when no further decisions were required, each period lasted just a few seconds. Overall,
including the reading of the Instructions, the watching of the PowerPoint presentation,
answering and correcting the Control Questions, and doing the experiment lasted between 2
and 3 hours.

The Questionnaire
After the participants completed the experiment, they were asked to fill in a brief
questionnaire. This is reported in Appendix 6. This provides us with useful demographic

information as well as information on the participants’ attitudes to risk — though we should
note that all this information is self-reported.

Possible Reference Points?

The Model-Optimal Strategy for a Risk-Neutral Participant
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6.1.1. As we noted in section 4.2, experimental economists usually like to have a reference point
for behaviour — against which to compare the actual behaviour of the subjects. If there is a
uniquely “best” way to respond to the experiment, this is taken as the reference point. In this
experiment, however, there is no unique ‘best’ strategy, and we therefore have to make
further assumptions to get some reference point.

6.1.2. The objective of the participants in this experiment was ‘to make as much money as
possible’ from the experiment. However, their actual payment was not certain: it was
inevitably risky. There are two sources of risk in the experiment — the interest rates and the
length of life. Participants could influence to a certain extent the amount of risk from the
first source (through their fund choices) but had no control over the length of their life
(which was determined by the computer using the Government Actuary’s Department Life
Tables). Hence, whatever strategy participants adopted, their actual payment was not certain
— it was risky. Thus, the idea of ‘maximising their payment from the experiment’ has to be
more precisely defined. One way to do this is to interpret it as maximising their expected
payment from the experiment. This implicitly assumes that the participant is risk-neutral
— that is, does not take into account any risk involved in the strategy. Crucially,
however, ‘maximising the expected payment from the experiment’ is a well-defined
objective and we can find the strategy which achieves this objective. We do so in Appendix
7. We call this strateqy the risk-neutral model-optimal® strategy in the experiment. It
provides a reference point against which to compare the actual behaviour of the participants.
This strategy is illustrated in Figure 2. This shows what a risk-neutral participant should do
(in terms of pension allocations) in the various periods before retirement, in order to
maximise their expected payment from participating in the experiment. In the experiment
there were 15 such periods. It will be noted that this risk-neutral model optimal strategy is
different for males and females (because females live longer than males) and is different in
Treatment 1 compared to Treatments 2 and 3.

6.1.3. We note that participants in practice had to decide three things: (1) how much to allocate to
pensions; (2) (in Treatments 2 and 3) whether to stay in or opt out of the savings scheme; (3)
in which fund to place their pension allocations. It can be shown that it is never optimal to
opt out of the scheme (basically because the optimal allocation is always more than the
minimum 10% required). Moreover, a risk-neutral individual will always invest in the fund
with the highest expected return. Hence this section considers only the allocation decision -
for someone who is concerned only with maximising the expected earnings from the
experiment.)

6.1.4. Some comments may be useful. It will be seen that this strategy involves allocating most to
pensions early in the working life (a little under 400 of the income of 1000 for females and
somewhat over 300 for males), and then decreasing the allocation through the working life
until close to retirement. The generally downward sloping shape of this strategy results from
the fact that early in the working life survival probabilities are high but they fall as
retirement approaches. (The actual survival probabilities are in the Life Tables in the
Instructions.) Of course, it is also a consequence of the fact that interest rates are positive.
Money saved in early life earns interest at a compound rate: so a certain amount of money
saved early leads to a bigger increase in the pension than the same amount of money saved
later in life. As this point is important we should repeat it: for a risk-neutral participant, that

12 “Model-optimal’ because it assumes that the objective of the participant is the same as in the model which we are
using to describe behaviour.
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is one who wants to maximise his or her expected earnings from the experiment, he or she
should have a pension allocation profile which generally declines through time™,
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Figure 2: Risk-neutral model-optimal pension allocations

6.1.4. We also note that the profiles for males are below the profiles for females; this is
simply a consequence of the fact that females live longer.

6.1.5. Finally, we note that the risk-neutral model-optimal strategy for both males and females is
slightly lower in Treatments 2 and 3 than in Treatment 1. This is a consequence of the fact
that, in Treatments 2 and 3, pension allocations are augmented by 75%.

6.1.6. This risk-neutral model-optimal strategy is one possible point of reference against which we
could compare the actual behaviour of the participants. However, we should be careful in so
doing. If a particular participant is not risk-neutral, then his or her model-optimal behaviour
is not that illustrated in Figure 2. For example, if a participant is averse to risk (does not like
risk) then he or she would prefer a strategy which may have a lower expected payment but
implies less risk. The precise implications depend on the participant’s actual aversion to risk
and we cannot calculate the appropriate model-optimal strategy without knowing more
about the participant’s risk aversion. The difficulty is that ‘risk-aversion’ is not uni-
dimensional and that attitude to risk may depend on the source of that risk, For example, it
may be argued that a risk-averse participant would want to allocate less to pensions than a
risk-neutral participant — because consumption is a safe activity while pension allocation is
risky. However, a counter-argument might say that a risk-averse subject might want to
allocate more to pensions so as to ensure that their future pension is sufficiently high.
Indeed, the precise implications are not clear — in principle we would have to compute a
model-optimal strategy for each participant — given knowledge of their attitude to risk.

1% We should note that income in each period before retirement for all participants was 1000 experimental units. It was
the same for all participants to remove individual differences and was the same in each period to simplify the decision
problem of the participants.
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Unfortunately we do not know their precise risk attitudes™. So we must simply conclude: if
a particular participant is not risk-neutral then his or her model-optimal behaviour is not that
illustrated in Figure 2. However, we might be tempted to argue that the shape of the profile
should be similar — that is, generally downward sloping through time. This is a conclusion
that depends on positive interest rates and high survival probabilities and appears to have
nothing to do with the individual’s attitude to risk. Indeed, it is difficult to see how one
could argue that the profile should be flat or upward-sloping. However, we should stress that
that this is a tentative conclusion.

We also note that this proposed reference point not only assumes that the participant is risk-
neutral participant, but it also assumes that the participant’s objective is that of maximising
his or her (expected) payment from the experiment. If, however, the participant has some
other objective, then this strategy is not the strategy that is optimal for them — given their
actual objective. Of course, we as the experimenters do not know what the true objective of
the participants in our experiment was. This is always the case in experiments: while the
experimenter may assume that the participants want to earn as much money as they can
from participating, this may well not be the case. Psychologists who do experiments are
familiar with this and can provide many examples of different objectives: to please the
experimenter; to finish the experiment as soon as possible; to do what they think that they
ought to do; and so on. Economists argue that one should make the monetary incentive
sufficiently high to outweigh all these other possible incentives — but one can never be sure
that one has done so. The problem, however, is simple: if the participants have some other
objective, then, unless the experimenter knows what that is, there is simply no reference
point against which one can compare the behaviour of the participant.

The Status quo?

A second possible reference point is what we might call the status quo of the target
population. The reason for the concern of the DWP for this target population is that they
allocate little or nothing to their pension provision. While in no sense can this be considered
optimal behaviour it does provide a useful point of reference. Accordingly, when we refer to
the status quo strategy, we will be referring to participants who allocate nothing to pensions
and hence end up in retirement with just a basic pension of 100 units.

Findings from the Experiment

Preamble

In this section, we provide some descriptive statistics of behaviour in the experiment; some
more formal analysis of behaviour, including an analysis of demographic effects; a
comparison of behaviour across treatments; a comparison of behaviour with the two
‘reference points’ introduced and defined in section 3. The material is divided by the

1 We do have some information on risk-attitude via the questionnaire but this is not sufficient to identify accurately the
risk-attitude of the participants.
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variables of interest. We start with earnings; then we consider pension allocations; then the
decision concerning opting out of the saving scheme (the stylised version of the personal
accounts scheme); then opting out of the default fund; and finally the fund choice. The main
items of interest should be kept in mind, namely: did participants maximise their earnings
from the experiment?; how much did they allocate to pensions?; how close was their
behaviour to the the risk-neutral model-optimal strategy?; how close was it to the status quo
strategy?; in which funds did they make their allocations?; (in Treatments 2 and 3) did they
opt out of the savings scheme?; were there any demographic effects?; was there evidence of
inertia?

Earnings

Recall that participants were instructed to try and maximise their earnings from the
experiment. Thus, achieved earnings are a crude measure of the extent to which they did
this. Table 2 shows the mean and standard deviation of earnings over all the (relevant'®)
participants. These earnings do not include the participation fee of £30 which all participants
received.

Table 2: Mean (standard deviation) of earnings from the experiment.

Males Females
Treatment 1 26.28 (9.89) 27.89 (10.77)
Treatment 2 31.95 (13.25) 34.41 (9.28)
Treatment 3 28.29 (13.62) 34.03 (9.72)
7.2.2. It can be seen that earnings were highest in Treatment 2 for both males and females;

earnings were second highest in Treatment 2 and lowest in Treatment 1. However, it should
be remembered that in Treatments 2 and 3 the participants could choose not to opt out of the
savings scheme, and staying in meant that their pension allocations were increased by 75%
by the experimenter. As a consequence, potential earnings were higher. Additionally,
females could earn more than males because of their longer life expectancy. One way to
standardise these figures is to compare them to earnings under our two reference points: the
risk-neutral model-optimal strategy and the status quo. The maximal expected earnings
under the first of these are: Treatment 1: £28.10 (males) and £28.93 (females; Treatments 2
and 3: £33.63 (males) and £35.88 (females). The earnings under the second of these are
£14.93 (males) and £14.03 (females).The results of these comparisons are shown in Table 3.

Table 3: Earnings as a percentage of earnings in the two reference point strategies

Males Females

actual earnings as
a percentage of
those under the

actual earnings as
a percentage of
those under the

actual earnings as
a percentage of
those under the

actual earnings as
a percentage of
those under the

risk-neutral status quo risk-neutral status quo
model optimal strategy model optimal strategy
Treatment strategy strategy
1 93.5% 176% 96.4% 199%
2 95.0% 214% 95.9% 245%

!% Note that of the 207 participants who completed the experiment, 27 have been excluded from all the analyses because
they did not fit with the recruitment profile given to Ecotec in the DWP guidelines. Details are given in Appendices 1
and 2. The analysis that we present is therefore based on the responses of 174 participants.
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3 | 84.1% | 190% | 94.8% | 242%

7.2.3. This is an informative Table. We note a number of things, most notably that generally

7.2.4.

Density

participants did well compared to the risk-neutral model-optimal strategy. Recall that under
this strategy expected earnings are maximised — and we see that in all except one case
participants achieve more than 93.5% of this maximum. We also note that they do very well
compared to the status quo — often achieving earnings of twice those under the status quo®.
As to the treatment effects we note that males do best (relative to both reference points) in
Treatment 2, but rather worse in Treatment 3 as compared with both Treatments 1 and 2.
Females, in contrast, show modest decreases in earnings relative to the risk-neutral model-
optimal strategy from Treatment 1 to Treatment 2 and again from Treatment 2 to Treatment
3, but relative to the status quo strategy earn most in Treatments 2 and 3. This latter result,
of course, stems from the fact that the status quo strategy does not take advantage of the
savings scheme (the personal accounts scheme). It is not clear why we observe these
treatment effects. The experiment can really only shed light on what happens and not on
why it happens. We would need a differently designed experiment to shed light on the latter.

It should, however, be noted that there is considerable variation in individual earnings. As is
clear from Table 2, the standard deviations are large. A histogram of earnings is given in
Figure 3: along the horizontal axis are the observed values of earnings (going from a small
negative earning to almost £60) over and above the participation fee of £30; on the vertical
axis is the frequency density of the observations. The histogram shows the distribution of
actual earnings. Table 4 gives summary statistics. The variable es denotes earnings.

40 60

es

Figure 3: The distributions of earnings from the experiment

Table 4: Minimum/maximum earnings in the experiment

Males Females
Minimum Maximum Minimum Maximum
Treatment 1 -0.07 42 .87 -4.92 42.20
Treatment 2 -0.98 54.75 15.09 53.65
Treatment 3 -4.24 50.57 16.95 58.08

16 We note that the status quo strategy - implying effectively no involvement with the pension decision - is almost
bound to lead to very low earnings compared with any strategy of active involvement.
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7.2.5. A comment on these numbers is relevant here, particularly in the light of the statements
about the risk-neutral model-optimal earnings in the experiment. These earnings are the
expected earnings following the risk-neutral model-optimal strategy as viewed from the
beginning of the experiment. Actual earnings will deviate from this because of the
randomness in the experiment. There are two sources of this: first, the randomness in the
realised interest rates and secondly, randomness in the date of death. If we look at those
participants who received very high earnings, they were either those who were lucky in their
realised interest rates, or were those who built up higher pensions and survived quite far in
the experiment. For example, those participants who had built up a pension of more than
2,000 experimental units would receive over £3.59 for every period that they survived in
retirement. If they lived for the maximum 12 periods after retirement they would thus earn
over £43.08 whilst in retirement — pushing up their earnings considerably. In Treatments 2
and 3 achieving a pension of over 2,000 was not difficult to the extent that the participants
received a 75% augmentation from the experimenter'’. On the other hand, those participants
who received very low earnings either were those who were unlucky with interest rates or
those who died very young. To achieve negative earnings they would have had to save on
average more than 600 each period while alive and experimentally die before retirement.
There were some who did*®.

7.2.6. The above descriptive statistics are confirmed by a more formal analysis — in which we try
and explain earnings in terms of potential explanatory variables. These include treatment
effects and demographics. To incorporate the former we introduce dummy variables dt1, dt2
and dt3, which are such that dri takes the value 1 in Treatment i and the value 0 elsewhere.
The demographic information is obtained from the questionnaire. The key variables are
gender and rac — a risk aversion index calculated from the answers to questions 10, 11 and
12. It takes values between 0 and 1, with O indicating the lowest risk aversion and 1 the
highest. Details of the construction of this index are given in Appendix 9.

7.2.7. We carried out a number of (ordinary least-squares) regressions to explain earnings. None of
the demographics were statistically significant'® except for gender which was on the
borderline of statistical significance at 5%. The risk aversion coefficient was also not
statistically significant. However the treatment dummies were statistically significant. We
report the results of a regression explaining earnings in Table 5. In this and subsequent
tables reporting the results of regression analyses, we indicate significance® at 1% with **
and significance at 5% with * attached to the t-statistic.

Table 5: The determinants of earnings

Coefficient standard error t-statistic
dr2 (T1=0,T2=1,T3=0) 6.04 2.15 2.81%%
dt3 (T1=0,T2=0,T3=1) 3.92 2.10 1.87
gender (male=1 female=2) 3.30 1.74 1.90
constant 22.16 2.98 7.43%*

7 The allocations necessary to achieve a pension of over 2,000 depend on when the allocations were made and on the
rates of interest that were realised - as well as on the gender of the participant. To give an example, if the rate of interest
averaged 2.5% then a male would have to allocate 302 of his income of 1,000 every period to achieve a pension of
2,000 (including the basic pension of 100).

18 There were 7 participants who died before retirement who earned less than £5 from the experiment, and 5 participants
who died before retirement who earned a negative amount (excluding the participation fee). We should note that we did
not enforce these losses on these 5 participants and hence no-one left the experiment with less than the £30 participation
fee.

1% See Appendix 10.

20 See Appendix 10.
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These simply corroborate the results from Table 2 (though note that we have excluded any
interaction terms involving sex and the two treatment dummies — they were not significant).
So earnings are higher in Treatment 2 than in Treatment 3 and in Treatment 3 than in
Treatment 1. Gender has a moderate effect — implying increased earnings by £3.30 for
females compared with males. We also note that earnings generally are not too far below
those implied by the risk-neutral model optimal strategy. This could be taken as an
indication that participants were at least trying to maximise their earnings from their
participation. This might be considered a possible indication of one aspect of the success of
the experiment (though this latter is multidimensional).

Pension Allocations

We begin with some descriptions of the pension allocations®*. Then we do some more
formal analyses. The main items of interest in this section are: (1) what were the pension
allocations of the participants? (2) how close were they to the risk-neutral model-optimal
allocations? (3) how close were they to the status quo allocations? (4) how did they appear
to be determined? (5) were there treatment effects? (6) were there demographic effects?

One of the more obvious features of our data is that there is a lot of noise in it. Some of the
noise is between subjects and some within subjects. By the former we mean that different
subjects behaved differently. By the latter we mean that, for some participants, pension
allocations fluctuated considerably during the experiment. However, for some subjects their
behaviour was smoother. Some idea of this noise can be gleaned from Figure 4 and Figure 5
below, in which we present scatter graphs (Figure 4 with males on the left and females on
the right, and Figure 5 by treatment). Plotted on the vertical axis is the individual mean
pension allocations and, on the horizontal axis, the standard deviation of their pension
allocations. The graphs for males and females are similar but there are clear treatment
effects. There is generally a tendency for higher means to be associated with higher standard
deviations. To give some point of reference we present in Table 6 the means and standard
deviations of pension allocations under the risk-neutral model-optimal strategy — though
these figures obscure the fact that the risk-neutral model-optimal strategy is downward
sloping through time.

Table 6: Means and standard deviations of allocations under the risk-neutral model-optimal strategy

Males Females
mean standard mean standard
deviation deviation
Treatment 1 213.5 57.2 255.6 70.4
Treatment 2 211.3 57.2 249.6 70.4
Treatment 3 211.3 57.2 249.6 70.4

2 We note that the only constraint on pension allocations was that they could not be negative and had to be less than the

experimental income of 1,000 units.
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Figure 4: Mean and standard deviation of pension allocations by gender
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Figure 5: Mean and standard deviation of pension allocations by treatment

7.3.3.

In addition to the considerable variability between participants, there is also considerable
variation within participants — particularly in terms of their pension allocations through time.
As can be seen from Figure 2 above, the risk-neutral model-optimal strategy involves a
decline through time in the allocations (except in the final one or two periods). Indeed we
have argued that this is necessarily the case even for participants who were not risk-neutral,
though we should emphasise that we have not proved that this is so. There were some
participants who realised that this declining allocation was a necessary feature of what
appears to be a good strategy, but there were many who did not realise this. Some had a
roughly constant strategy while some increased their allocations through time. Others
oscillated wildly. Figure 6 shows an example of a participant who had a strategy with a
profile similar to that of the risk-neutral model-optimal strategy. This shows the pension
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allocations that subject 1101 made in the 15 pre-retirement periods in the experiment —
starting off from around 600 in period 1 and declining to around 200 in period 15.

1000+

=]

600

saving

200

period

Figure 6: Treatment 1 Subject 1101

7.3.4. At the top of the graph is indicated the fund in which the savings were made. Although the
savings are generally in excess of the risk-neutral model-optimal savings, the general shape
is in accordance with that strategy.

7.3.5. We do not have the space to include graphs of the behaviour of all the participants in the
experiment, but we think it important to give some idea of the types of behaviour exhibited
by the participants. A preliminary classification is as follows:

@) participants who broadly had a downward sloping profile

(b) participants who broadly had a constant profile

(©) participants who broadly had a upward sloping profile

(d) participants who broadly had an oscillating profile

(e) participants who had a wildly fluctuating profile and/or who appeared to be
totally confused.

7.3.6. In Appendix 8, Figures 1 through 6, we give examples of each of these types. A formal
separation of the participants into these various categories is, however, not easy - and the
above list is given merely to indicate the range of different kinds of behaviour. 1t might be
interesting, if any further analyses were to be conducted on this data, to try and separate the
participants into different categories and examine separately the behaviour within each
category.

7.3.7. Figure 7 (males) and Figure 8 (females) show the average pension allocations through time.
These Figures also show the risk-neutral model-optimal allocations.
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7.3.8. Some of the noisiness in the data may be due to learning effects. If this is true then we
would expect that noisiness would be reduced in the later periods of the experiment relative
to the earlier periods. To investigate this possibility we carry out two comparisons of
allocations in the first and second halves of the pre-retirement period. First, in Table 7 we
show the standard deviation of allocations in the first and second halves. Second, in Table 8
we show the mean absolute deviations of the actual allocations relative to the risk-neutral
model-optimal ones and in the first and second halves. These tables shows some modest
reduction in the noise relative to the risk-neutral model-optimal strategy in the later periods
of the experiment, but there is no strong evidence of convergence - either to a constant
strategy or to the risk-neutral model-optimal strategy.

Table 7: Standard deviations of actual allocations

males | | Females
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r<8 >7 t<38 >7
Treament 1 313 249 285 260
Treatment 2 246 239 206 193
Treatment 3 239 232 183 167

Table 8: The mean absolute deviation of actual from risk-neutral model-optimal allocations

males Females
r<8 >7 r<8 >7
Treament 1 258 197 228 215
Treatment 2 194 191 179 168
Treatment 3 199 189 180 130

7.3.9. Apart from the noisiness in the data, there are a number of features that emerge from this
descriptive analysis. First, the males tend generally to allocate more to pensions than
they would be doing if they were following the risk-neutral model-optimal strategy.
This could be due to all sorts of reasons: risk aversion (though interestingly the females,
who are more risk-averse, do something different); myopia; learning and so on, though we
can only speculate at this stage. We do note that in Treatment 1 there is some sign of a
decline in contributions through time. On the other hand, the females have a flatter
strategy but are somewhat closer to the allocations that would be optimal if they were
following the risk-neutral model-optimal strategy (we have already seen this from Table
2 above). There is also clear evidence of a treatment effect on the pension allocation of the
females though there is very little obvious effect in the males’ allocations. This is shown
more clearly in Table 9.

Table 9: Mean (standard deviation) of pension allocations

Males Females
Treatment 1 315 (286) 340 (273)
Treatment 2 318 (243) 275 (200)
Treatment 3 303 (235) 208 (174)

7.3.10. The mean male allocation is modestly highest in Treatment 2 and lowest in Treatment 3,
while for females much less is allocated in Treatment 3 relative to Treatment 2 and much
less in that relative to Treatment 1.

7.3.11. Table 9 refers to the means (and standard deviations) of the participants’ allocations. In
Treatments 2 and 3 these are augmented by the 75% added by the experimenter. From Table
5 we can calculate the means (and standard deviations) of the augmented allocations. These
are given in Table 10.

Table 10: mean (standard deviation) of augmented pension allocations

Males Females
Treatment 1 315 (286) 340 (273)
Treatment 2 556 (425) 481 (350)
Treatment 3 530 (411) 364 (304)

7.3.12. With the augmentation of the 75% from the experimenter, both male and female
allocations are highest in Treatment 2; they are next highest in Treatment 3. If the
objective was to maximise (augmented) pension allocations then participants in Treatment 2
did better to achieve that objective than the participants in the other treatments. The lower
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allocations in Treatment 3 might result from the feeling of security generated by the
existence of a risk-free fund.

7.3.13. The implied pensions and the pensions under the risk-neutral model-optimal strategy are
shown in Table 11.

Table 11: Mean actual pensions and pensions under the risk-neutral model-optimal strategy

Males Females
mean actual (% of risk-neutral mean actual (% of risk-neutral
model-optimal) model-optimal model-optimal) model-optimal
Treatment 1 1635 (186) 867 1467 (164) 896
Treatment 2 2139 (150) 1429 1745 (119) 1462
Treatment 3 1967 (139) 1429 1338 (92) 1462
7.3.14. 1t is clear that participants in all treatments had higher pensions than under the risk-neutral

7.3.15.

model-optimal strategy, except for females in Treatment 3. Indeed, generally, females were
closer (on average) to those implied by the risk-neutral model-optimal strategy, while the
ratio between the mean actual and that under the risk-neutral model-optimal fell from
Treatment 1 to Treatment 2 and again to Treatment 3. All things being equal participants’
pension allocations in Treatment 3 were closer to the pension allocations in the risk-neutral
model-optimal strategy than the participants’ allocations in Treatments 1 and 2.

Table 8 above summarises the total allocations to pensions made by the participants. We
now explore the impact of the various demographic variables on allocations, by carrying out
tobit®® regressions of the total pension allocations on various possible explanatory variables.
Table 12 was the result after following the usual procedure of eliminating statistically
insignificant variables. With the exception of income (in real life) and risk aversion
(rac), none of the demographics were statistically significant. The treatment effects were
also not statistically significant (probably because of the noise in the data) but we include
them in Table 12 to avoid distortions.

Table 12: The determinants of total pension allocations

variable coefficient standard error t-statistic
dt2 -326.7 476.7 -0.69
de3 -796.4 477.1 -1.67
income 315.6 103.5 3.05%*
rac -2783.5 1019.4 -2.73%*
constant 5134.2 867.1 5.92%%

7.3.16.

The coefficient on the risk aversion variable is interesting — indicating that the more risk
averse participants allocate significantly less to pensions than those less risk averse — but it
could be explained by the fact that putting money into pensions is a risky activity, partly
because of the risk on the rates of interest and partly because of risk concerning the date of
death, while converting/consuming is a certain activity. Thus, the more risk-averse
participants put relatively more experimental money into the safe activity
(conversion/consumption) and relatively less money into the risky activity (pensions). The
income variable is also of interest — suggesting that participants with a high income in real
life allocate more than those with a low income. This may be because participants could not

22 \We note that the dependent variable is truncated between 0 and 15000 - hence making an ordinary least-squares
regression inappropriate.
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7.3.17.

abstract from their personal characteristics. Of course, the level of participants’ real life
income should be irrelevant to their tackling of the problem posed to them in the
experiment.

The effect of risk aversion, if not of income, also shows up in an tobit*® regression analysis
of pension allocations through time. Here the important variables are ¢ (the period number),
rac, gender and the treatment dummies, as Table 13 shows.

Table 13: Pension allocations through time

variable coefficient standard error t-statistic
gender -71.4 22.5 -3.17%*
dr2 -111.8 27.2 -4.10%*
dt3 -156.0 27.3 -5.70%*
t -21.3 4.27 -4.98%*
dr2*t 9.84 3.03 3.24%
dt3*t 114 3.04 3.73%%*
gender*t 6.23 2.50 2.49%
rac -210.7 28.1 -7.49%*
cons 656.9 41.1 16.0%*
7.3.18. Here we get a strong influence of risk aversion on savings: the most risk averse allocate on

7.3.19.

average over 210 less to savings than the least risk averse. This effect is not only strongly
significantly statistically but it also has a strong economic significance — given the
magnitude of the coefficient, moving from the least risk averse to the most risk-averse
decreases allocations by over 210 each period. Set against the risk-neutral model-optimal
values of pension allocations (see Figure 2), 210 is a large decrease. The Table also shows
the gender effect (as is clear from Figure 4 and Figure 5): at the start, females allocate less
but the decay in their contributions through time is also less than the males. We also note the
strong treatment effects: in Treatment 2 allocations start out below those in Treatment 1 but
decay less rapidly with time; in Treatment 3 allocations start out below those in Treatment 2
(and hence below those in Treatment 1) but they decay less rapidly than those in Treatment
2 (and hence less rapidly than those in Treatment 1). The fact that females are generally
more risk-averse than males should be kept in mind when interpreting these effects.

The magnitude of the time coefficients should also be noted. Table 14 gives the details. In
general allocations fall much less than under the risk-neutral model-optimal strategy.
Moreover, the allocations made by females go more strongly against the latter strategy than
do those for males.

Table 14: Actual and risk-neutral model-optimal average per period changes in allocations

males females
actual risk-neutral actual risk-neutral
model-optimal model-optimal
Treatment 1 -13.56 -10.8 -8.10 -15.0
Treatment 2 -4.16 -10.8 +1.20 -15.1
Treatment 3 -2.69 -10.8 +2.67 -15.1

7.3.20. This all provides confirmation of the fact that participants allocate relatively little at
the start of their lifetime and relatively a lot at the end. This could be referred to as
evidence of the existence of a form of myopia, but we should be careful about the use of

2 This type of regression is appropriate when the dependent variable is truncated - in this case between 0 and 1,000.
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this word. One could argue that a totally myopic person would not allocate anything to
pensions. Clearly this is not the case for our participants. Indeed they were making
substantial allocations to pensions — and much more than under the status quo. SO we may
be observing a form of myopia where participants did not appear to realise that making
allocations early in life (early in the experiment) were more effective than making
allocations later in life (later in the experiment). One may possibly conclude that participants
did not understand the effect of compound interest rates.

If this misunderstanding of the effects of compound interest is true, then it seems to be the
case that this lack of understanding is constant across treatments.

Opting Out of the Savings Scheme

. We now explore the determinants of the decision as to whether to stay in or opt out of

the savings scheme. This is one of the features of interest in this experiment. What this
section is addressed to is whether, given that participants are automatically enrolled into the
savings scheme, they then stay in the scheme. Note that we cannot check, given the
experimental design, whether they are more likely to stay in with the automatic enrolment
than without it, but we can still analyse the possible reasons for staying in and opting out.

Opting-out is relevant only to Treatments 2 and 3. In the risk-neutral model-optimal solution
participants should never opt out — as the risk-neutral model-optimal pension allocation is
always in excess of the 10% of salary required for staying in the scheme. In the experiment,
only on very few occasions — just on 56 out of 840 occasions in Treatment 2 and just on 77
out of 900 occasions in Treatment 3 — did a participant opt out. Moreover, 82 out of the 116
participants in Treatments 2 and 3 never opted out, while 111 opted out at most in 5 periods.
Note that it follows that the higher is the rate of opt out the lower will be the earnings in the
experiment.

. We begin with a simple descriptive table showing the numbers staying in the savings
scheme and opting out of it, by period, treatment and gender. This is given in Table 15.
There are some slight fluctuations, but, given the small number of observations in each cell,
there seems to be nothing of statistical significance out of which inferences might be made.

Table 15: Opting out of savings scheme by treatment, period and gender

Treatment 2 Treatment 3

males females males females

out in all out in all out in all out in all
1 2 24 26 0 29 29 1 32 33 1 26 27
2 2 24 26 0 29 29 3 30 33 1 26 27
3 3 23 26 1 28 29 2 31 33 4 23 27
4 1 25 26 2 27 29 3 30 33 3 24 27
5 4 22 26 2 27 29 3 30 33 2 25 27
6 1 25 26 4 25 29 4 29 33 4 23 27
7 1 25 26 2 27 29 2 31 33 4 23 27
8 3 23 26 1 28 29 1 32 33 5 22 27
9 2 24 26 0 29 29 0 33 33 5 22 27
10 3 23 26 0 29 29 2 31 33 2 24 26
11 2 24 26 1 27 28 0 33 33 2 24 26
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12 4 22 26 1 26 27 2 29 31 4 22 26
13 3 23 26 1 26 27 3 27 30 4 21 25
14 2 21 23 2 25 27 3 26 29 2 23 25
15 6 17 23 0 27 27 3 25 28 2 22 24
7.4.4. Despite the fact that very few participants decided to opt out, it is possible, in principle, to

carry out probit** analyses of the decision to opt out, though, in practice, nothing of any
statistical significance seems to emerge. A process of elimination of the least statistically
significant variable leads to the estimates in Table 16.

Table 16: The determinants of the decision to stay in (1) or opt out (0) of the savings scheme
Variable coefficient standard error ‘t-statistic’

dt3 -0.14 0.09 -1.55

t -0.01 0.01 -1.4

constant 161 0.11 14.74**

7.4.5. Neither the treatment dummy dz3 or the period variable ¢ are significant, though there is

7.4.6.

Density

slight evidence of more opting out in Treatment 3 and a slight increase in opting out through
the periods of the experiment. These results are not surprising. It might be inferred that
those opting out were those who did not understand the implications of the saving
scheme and hence their behaviour might be rather unpredictable. Additionally one
possible explanation of the slight fall in opting out as the experiment progressed is that
participants were learning during the experiment.

Finally we note a consequence of the savings scheme on contributions: in Treatments 2 and
3 there is a noticeable spike at 10% of income. See Figure 9.
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Figure 9: Histogram of pension allocations by treatments

24 A probit analysis is appropriate when the dependent variable just takes the values 0 and 1.
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7.5.  Opting Out of the Default Fund

7.5.1. This section analyses the decision to opt out of the default fund, thus looking for signs of
inertia in participants’ behaviour.

7.5.2. The default fund is Fund 2 or the fund in which the participant made the allocation in
the preceding period. If participants stay in the default fund (whether it is the default fund
as provided by the experiment, or the default provided by their past behaviour) then this is
some sign of inertia in behaviour. Of course, we cannot tell whether the decision to stay with
the default fund is an indicator of inertia or an indicator that the participant is choosing what
he or she thinks is the best fund; a change to the design of the experiment would be needed
to distinguish between these two possibilities.

7.5.3. We analyse the determinants of the variable idf which takes the values 1 if the participant is
in the default fund and the value O if the participant is in some other fund (including no
fund). This variable is an indicator of inertia in the behaviour of the participant. We begin
with a simple description of the data; this is presented in Table 17. If participants were
changing funds at random, we would see entries of 33% in Treatments 1 and 2,and of 25%
in Treatment 3.

Table 17: Percentage of time participants stay in the default fund

males females
Treatment 1 44% 46%
Treatment 2 60% 52%
Treatment 3 56% 47%

7.5.4. There is some modest evidence of inertia here - participants are more likely to stay in the
default fund than choose at random amongst the available funds. There is some evidence
here of more inertia for males in Treatment 3 than in Treatment 2 and more there than in
Treatment 1. There is a similar pattern for females but the evidence is not as strong. If we do
a more formal analysis, we get similar results. We carry out a time series analysis, using idf
as the dependent variable. This just takes values 0 or 1, so, once again, a probit analysis is
appropriate. We get the results in Table 18 after the usual process of eliminating the least
significant variables®.

Table 18: The determinants of the decision to stay in (1) or opt out (0) of the default fund

variable coefficient standard error t-statistic
dr2 0.29 0.06 4.62**
dt3 0.18 0.06 3.01**
t 0.01 0.01 2.26%
gender -0.13 0.05 -2.55*
constant -0.27 0.10 -0.50

7.5.5. Here we find that participants are more likely to stay in the default fund in Treatment 2 as
compared with in Treatment 1, and that they are also more likely to stay in the default fund

% Starting with all potential explanatory variables included and then successively eliminating the least significant (those
with the smallest t-statistic) until just the most significant variables are left.
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7.6.

7.6.1.

7.6.2.

7.6.3.

in Treatment 3 as compared with in Treatment 1, but here the effect is less strong. Males
seem to show somewhat more inertia than females. Interestingly, we see here no effect of
the other demographic variables. As time passes they are more likely to stay in - though the
magnitude of the effect is small.

The Fund Choice

Here we present results on the fund choice. The questions of particular interest to us are:
which funds do participants choose?; is there a time effect?; are there treatment effects
(particularly in Treatment 3)?; are there demographic effects? We want to understand what
determines the fund choice.

Figure 10 represents a histogram (with the frequency density on the vertical axis) of the fund
choice by gender (all treatments together) while Figure 11Error! Reference source not
found. represents a histogram (with the frequency density on the vertical axis) of the fund
choice by treatment (both genders together). Note that ‘Fund 0’ refers to a situation in which
the pension allocation is zero, and hence in which there is no fund choice to be made.
Figure 10 shows some minor differences between males (the left hand graph) and females
(the right hand graph): the modal fund for males is Fund 1 while that for females is Fund 2 —
which is less risky. This seems to be consistent with the fact that females tend to be more
risk-averse than men.

The differences between Treatments 1 and 2 seem to be minor (shown in Figure 11), while
naturally the distribution in Treatment 3 is different — with the inclusion of Fund 4.
Somewhat over 14% of the allocations in the latter treatment were in Fund 4, and its
existence seems also to have changed the distribution over the other three funds - in that
Fund 2 was the modal choice in Treatments 1 and 2 while Fund 1 is the modal choice in
Treatment 3. The introduction of the risk-free fund has moved some people into it and others
into Fund 1.
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Figure 11: Histograms of the fund choice by treatment

7.6.3. A more formal analysis shows some interesting demographic effects. After following the
usual procedure of eliminating the least statistically significant variables, we arrive at Table
19 (note that we have left z and dz2 in the equation, despite their statistical insignificance, as
they are economically of interest). The dependent variable in this table is the number

indicating the fund choice.
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Table 19: The determinants of fund choice

variable coefficient standard error t-statistic

dr2 0.06 0.05 1.23

dt3 0.31 0.05 6.41**

t 0.00 0.00 0.69

age 0.09 0.02 5.10**

income -0.04 0.01 -3.47**

rac 0.61 0.11 5.7

constant 1.23 0.10 12.18**

7.6.4. Treatment 3 induces a less risky fund choice (recall that going from Fund 1 through to Fund

7.6.5.

4 the riskiness of the find is decreasing), and there is a modest (but statistically insignificant)
increase in Treatment 2. The passage of time in the experiment has no effect while age
increases the fund choice — the older participants choose the safer funds. Participants
with higher income in real life choose riskier funds. Finally, the risk aversion variable has a
statistically significantly positive effect: the more risk-averse, the less risky the fund chosen.

If we restrict the above analysis to Treatments 2 and 3 (in which there was the savings
scheme) we get the results in Table 20.

Table 20: The determinants of fund choice in Treatments 2 and 3

variable coefficient standard error t-statistic

dt3 0.25 0.05 4.94**

t 0.00 0.01 0.47

age 0.08 0.02 3.63**

income -0.03 0.01 -2.30*

rac 0.76 0.14 5.31**

cons 1.20 0.13 9.03**

7.6.6. The results are similar: time (in the experiment) is not significant; older people are

7.6.7.

more likely to choose the less risky funds; the people with higher income (in real life
are more likely to choose the riskier funds; more risk-averse people are more likely to
choose the safer funds; in Treatment 3 there is the obvious move into Fund 4. Note that
we are talking about the participants’ real age and real income and not their age or income in
the experiment. The fact that demographic variables such as age and income appear (as
important explanatory variables in explaining behaviour) reinforces the point made earlier
on several occasions: these variables are irrelevant to the solution of the problem in the
laboratory and hence the fact that they are significant has two implications: first that these
variables actually influence the ability of the participants to tackle the experiment; second,
that these variables somehow activate personal heuristics. We cannot distinguish between
these two possibilities given the information at our disposal.

An analysis using dummy variables reinforces the above analysis. If we define the variable
df1 as taking the value 1 if the allocation is made in Fund 1 and O otherwise, and we define
df2 and df3 similarly, then we get the results in Table 21. (Note that in this table we are just
reporting the estimated coefficients and whether they are significant (** at 1%. * at 5%).
Note also that we are including in the reported equation the demographic variables gender
and rac - because we found them important elsewhere).

Table 21: The determinants of individual fund choice

| Dependent — | | | |
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variable
Independent dfi dr? de3 df4
variables

!
dt2 -0.09 0.17** 0.01 -
dt3 -0.08 -0.35** -0.14* -
gender -0.07 -0.36 0.11* -0.03
age -0.08** 0.07** -0.01 0.27**
rac -0.02 0.02 0.25** -0.12
constant -0.04 -0.54** -1.06* -1.62**

7.6.8. What is particularly interesting about this table, in addition to the obvious move out of
Funds 2 and 3 in Treatment 3, is the strong influence of age on fund choice: older people are
much more likely to choose Fund 4.

49




8. References

Ballinger, T.P., Palumbo, M.G., and Wilcox, N.T. (2003) ‘Precautionary saving and social learning
across generations: an experiment’, Economic Journal, 113, 920-947

Carbone, E. (2005) ‘Demographics and behaviour’, Experimental Economics, 8, 217-232

Carbone, E. and Hey, J.D. (2004) ‘The effect of unemployment on consumption: an experimental
analysis’, Economic Journal, 114, 660-683.

Cox, J. C. and Harrison, G. W. (2007), eds, Risk Aversion in Experiments, Greenwich, CT: JAI
Press, Research in Experimental Economics, Volume 12.

Deaton, A. (1992), Understanding Consumption, Oxford University Press.

Dohmen, T., Falk, A., Huffman, D., et al. (2005) ‘Individual risk attitudes: new evidence from a
large, representative, experimentally validated survey’, 1ZA Discussion Paper No. 511

Eichberger, J., Guth, W., and Midller, W. (2003) ‘Attitudes towards risk: an experiment’,
Metroeconomica, 54, 89-124

Fellner, G. and Maciejovsky, B. (2002) ‘Risk attitude and market behavior: evidence from
experimental asset markets’, Max Planck Institute for Research into Economic Systems, Papers on
Strategic Interaction No. 34-2002.

Hey, J.D. and Dardanoni, V. (1988) ‘Optimal consumption under uncertainty: an experimental
investigation’, Economic Journal, 98, 105-116.

Rohrmann, B. (1994) ‘Risk perception of different societal groups: Australian findings and cross-
national comparisons’, Australian Journal of Psychology, 46, 150-163

Warneryd, K.-E., (1996) ‘Risk attitudes and risky behavior’, Journal of Economic Psychology, 17,
749-770

50



Appendix 1: Sampling
Al.1: Methodology

This experiment used quota sampling. We used this method in order to select as broad a range of
the target population as possible. Accordingly we used the following sampling variables: income,
age, gender, and employment pattern (i.e., full-time or part-time). Appendix 2 gives our target and
achieved quotas. The remaining variables, household composition, marital status, employment
sector (e.g., public, private), and pension contribution, were monitored and considered in the
analysis.

Participants were recruited by the consultancy Ecotec.
A1l.2: The target group

The target population for this study is the target group for personal accounts. This group is
discussed in the DWP White Paper (December 2006) ‘Personal accounts: a new way to save’.
Broadly the group consists of employees from 22 to state pension age (currently 65 for men and 60
for women) earning between £5,000 and £33,500 a year and not in a private pension scheme.

We did not specify pension provision in the recruitment since employees who already had a private
pension might move into the personal accounts scheme, for example, by a change of employer. We
did, however, specify that participants should not be self-employed: although it is intended to allow
the self-employed to opt in to personal accounts, the design of the employer’s contribution in the
experiment is not appropriate for this group. Similarly we excluded from the sample the
economically inactive, for example, those who are caring for children and not doing paid work.
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Appendix 2: Target and Achieved Quotas

Some of those recruited had to be excluded from the analysis because they fell outside the target
group. Three of those recruited attended an experiment session but withdrew from the experiment.
The following table gives details of the participation rates.

Table A2.1 Participation rates

N %
Number sampled 204
Ineligible (not population of interest) 27
Opt-outs (attended session but declined to participate) 3
In scope of experiment: 201 100
Ineligible cases
Participant self-employed 17
Participant outside earnings band 1] 10

27
In scope of analysis: 174 87
Participation rate 99

Table A2.2 summarises our specified and achieved sample. The variables were monitored using the
questionnaire in Appendix 6.

Table A2.2 Target and achieved quotas

Target  Achieved Ineligible In scope of In scope of
study study %

Gender

Male 105 102 13 89 85
Female 105 98 14 84 80
Age

22 t0 34 70 83 9 74 106
35t0 44 70 46 4 42 60
45 to 64 70 70 13 57 81
Income (£ 000)

510 20 108 114 9 105 97
20 to 33 102 72 8 64 63
Work pattern

Part time at least 54 52 15 37 -
Full time at least 54 142 11 131 -

Note that subtotals may not add up to the sample size in the scope of the experiment because not
every participant completed all parts of the questionnaire.

The final Table in this section shows how the participants were distributed across the three
treatments.
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Table A2.3 Distribution of participants across treatments

Treatment 1 Treatment 2 Treatment 3
Achieved In scope  Achieved In scope  Achieved In scope
in sample of study in sample of study in sample of study
Gender
Male 33 30 34 26 35 33
Female 33 28 31 29 34 27
Age
22to 34 27 27 30 25 26 22
351044 13 11 12 12 21 19
4510 64 26 20 22 18 22 19
Income (£ 000)
5to 20 37 34 39 37 38 34
20to 33 23 21 24 18 25 25
Work pattern
Part time 13 8 22 18 17 11
Full time 50 47 43 38 49 46
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Appendix 3: Instructions for Treatment 3

Note: those for Treatments 1 and 2 are the same except that neither contain a reference to Fund 4
and Treatment 1 does not contain any reference to the personal accounts scheme.

E X E C Centre for Experimental Economics at the University of York

3

Welcome to this experiment. The Department for Work and Pensions (DWP) of the UK
Government has provided the funds to finance this research. Depending on your decisions you may
earn a considerable amount of money which will be paid to you in cash immediately after the end of
the experiment. This sum will be in addition to the £30 that you have been promised.

There are no right or wrong ways to complete the experiment, but the decisions that you take will
have implications for what you are paid at the end of the experiment. This depends partly on the
decisions that you take during the experiment and partly on chance. So you will need to read these
instructions carefully.

At the end of the experiment you will be asked to complete a brief questionnaire and to sign a
receipt for the payment that you received, and to acknowledge that you participated voluntarily in
the experiment. The results of the experiment will be used for the purpose of academic and
governmental research and will be published and used in such a way that your anonymity will be
preserved.

How these Instructions are organised
We begin with a brief overview and then we give you all the details that you need.
OVERVIEW

You should try and maximise your payment from participating in this experiment.

This you can do by the decisions that you take.

The experiment lasts a random number of periods.

In each period you get an income denominated in units of experimental money.

You have to decide each period how much of this income you want to convert into real
money.

e Your payment for participating (in addition to the £30 that you have been promised) is the
sum of the amounts of real money that you have converted from experimental money over
all the periods of the experiment.

DETAIL
Periods

The experiment simulates a life from the age of 22 to the age of death. This time is divided
up into 3-year blocks, which we call periods. The experiment starts with you at age 22, in period 1,
and continues until you experimentally die. At this point the experiment is over for you. The
number of such periods is random, as is the length of life in practice. We will use life tables to
simulate your experimental date of death; we will describe this process shortly.
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Retirement

If you reach age 67, that is, if you reach period 16, you retire. Thus, periods 1 through 15 are before
retirement and periods 16 onwards are after retirement.

Your income

In each period before retirement, you will receive an income of 1000 units of experimental money.
After you retire you receive a pension, also denominated in units of experimental money. This
pension will consist of a guaranteed basic pension of 100 units of experimental money per period,
plus an additional pension that depends on any savings that you have made before retirement.

Your decisions

In each period before retirement, you have to decide how much of your income of 1000 units of
experimental units you want to convert into real money and how much you want to save. If you
decide to save some of your income, you will have a choice of different Funds in which you can put
these savings. After retirement you have no further decisions to make — your pension is
automatically converted from units of experimental money into real money.

Converting experimental money into real money

The Conversion Scale (that is, the rate at which experimental money is converted into real money)
is shown in the Tables in the other document that you have in front of you. You might like to refer
to this now. If the amount consumed in any individual period is below 400 you actually earn a
negative amount — that is, you lose money. So, for example 100 units consumed become -157p in
real money (that is, a loss of £1.57); 400 units become Op; 700 units become 117p (that is, a gain of
£1.17); and so on.

An example

Suppose that convert your entire income every period before retirement and thus you save nothing.
Then your pension would just be the basic pension of 100 units per period. Suppose the experiment
lasts for you a total of 23 periods (15 before retirement and 8 after retirement) then your
conversions in these 23 periods would be:

period |1 2 3 4 5 6 7 8 9 10 11 12
income | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000 | 1000
period |13 14 15 16 17 18 19 20 21 22 23
income | 1000 | 1000 | 1000 | 100 | 100 | 100 | 100 | 100 | 100 | 100 | 100

and hence your corresponding earnings would be, all in pence:

period 1 2 3 4 5 6 7 8 9 10 11 12
earnings | 203 | 203 | 203 | 203 | 203 | 203 203 |[203 |203 |203 |203 |203
period 13 14 15 16 17 18 19 20 21 22 23
earnings | 203 | 203 | 203 | -157 | -157 | -157 | -157 | -157 | -157 | -157 | -157

Thus, your earnings from the experiment itself would be £17.89 (that is 203 pence for 15 periods
minus 157 pence for 8 periods).You would be paid this in addition to the £30 that you have been
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promised — implying a total payment of £47.89. Note carefully that it follows that what you are paid
(over and above the promised £30) depends on the decisions that you take during the experiment.

The Number of Periods in the Experiment

The number of periods that the experiment lasts for you depends upon chance. We will use life
tables to simulate a lifetime. The life table in the other document that you have in front of you
shows, for men and women separately, the chances of surviving to the various ages in the table
from the age of 22. You might like to refer to this now. The older a person gets the less likely they
are to survive.

We have assumed that no-one survives to age 103 or more. So the maximum number of periods in
retirement is 12. The number before retirement is 15. We will tell you throughout the experiment
the chance of you surviving to future periods.

Surviving to the next Period in the Experiment
Survival to the next period will be determined by the computer using the life table.
Your Savings

In each period before retirement you will be asked to decide how much of your income of 1000
units of experimental money you want to convert into real money and how much you want to save.
You will also be asked if you want to stay in or opt out of a Saving Scheme. This will be described
below. Once allocated to pensions, you will not be able to access any units allocated until you retire.
If you decide to save some of your income, then you will also be asked in which of three different
Funds you want to make the saving. The default fund is either Fund 2 or the Fund in which you put
your savings in the preceding period. If you do not want to make a decision about the Fund your
saving will be put into the default fund. These Funds differ in the rates of interest on money saved
in them. We shall describe these differences below.

The Saving Scheme

Unless you choose otherwise you will be opted into a Savings Scheme. This obliges you to save a
minimum of 10% of your income. If you stay in the Savings Scheme then any savings that you
make will be increased by 75% with a contribution paid by the experimenter. You can, however,
choose to opt out of the Saving Scheme, and make lower savings. If you do opt out, your savings
are no longer increased by 75%. You will be asked each period if you want to stay in the Saving
Scheme or opt out of it. Membership of the Saving Scheme makes no difference to the rate of
interest you get on funds invested.

The Rate of Interest
This specifies how money saved grows in value between periods. If, for example, the rate of interest
is 2%, then the value of savings grows by 2% between periods: 100 this period becomes 102 next
period, 200 this period becomes 204 next period, and so on; if the rate of interest is 4%, then the

value of savings grows by 4% between periods: 100 this period becomes 104 next period, 200 this
period becomes 208 next period, and so on.

The Different Funds
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If you save some of your income of 1000 units of experimental money, then these savings will earn
interest through time. You will be asked to state into which of four Funds you want to put these
savings. Three of these Funds are risky — in the sense that the rate of interest on them is not certain
— and they differ in terms of their riskiness. Fund 1 is the most risky, Fund 2 the next, and Fund 3
the least risky. Each of them has two possible rates of interest — each equally likely — with possible
values are as given below. In contrast, Fund 4 is certain and has a known rate of interest. Each of
the risky Funds has two possible rates of interest — each equally likely — with possible values as
follows; in contrast the rate of interest on Fund 4 is certain:

Fund 1: either 1.0% or 5.2% (average 3.1%)
Fund 2: either 1.5% or 4.3% (average 2.9%)
Fund 3: either 2.0% or 3.4% (average 2.7%)
Fund 4: certain to be 2.2%

So with Fund 1, units saved in the Fund either grow in value by 1.0% or grow by 5.2% in a period.
With Fund 2, units saved in the Fund either grow in value by 1.5% or grow by 4.3% in a period.
With Fund 3, units saved in the Fund grow in value by either 2.0% or grow by 3.4% in a period.
With Fund 4, units saved in the Fund are certain to grow by 2.2%. So, if you save 100 units in
Fund 1, they either grow in value to 101 or grow to 105.2 by the following period; if you save 100
units in Fund 2, they either grow to 101.5 or grow to 104.3 by the following period; if you save 100
units in Fund 3, they either grow to 102.0 or grow to 103.4 by the following period. If you save 100
units in Fund 4, they are certain to grow to 102.2 by the following period. The rate of interest on
any one Fund in any one period is independent of its value in any other period and of its value in
any other Fund. So whether a fund grows in value by a higher or a lower amount is a matter of
chance, and it is not affected by the fund’s growth in the previous period, or by growth in the other
funds at any time.

It is important to note that you will not be able to change your choice of fund for past savings
decisions. For example, if you decide to save 100 units in period 1 in Fund 2, those 100 units saved
in period 1 will remain invested in Fund 2 in periods 2, 3, 4, and so on, until retirement. If you
decide to save 200 units in period 2 in Fund 3, those 200 units saved in period 2 will remain
invested in Fund 3 in periods 3, 4, 5, and so on, until retirement.

Your Pension

When you retire at the age of 67, you will be given a basic guaranteed pension of 100 units of
experimental money per period, to which will be added an extra pension determined by your
savings. The savings that you have made before retirement, plus the accumulated interest, will
determine the amount of your pension over and above the basic pension of 100 units per period.
Every period in retirement you will get this pension, and, as we have noted above, it will be
automatically converted into real money. This will form part of your earnings from this experiment
— if you survive past the age of 67.

As the formula used to convert your savings during your working life into the pension you receive
each period during retirement is rather complicated, we will simplify things for you by providing,
every period before retirement, a prediction of the likely pension that you will get. Because the rate
of interest on savings is not certain the prediction will not be precise. However, we can tell you the
distribution of your likely pension, and, in particular, the lowest and highest pension that you might
receive.

We do this for two different scenarios, Scenario 1 and Scenario 2.
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Scenario 1: we tell you the distribution of your future pension given the savings that you have
already made and that which you are considering making for this period, under the assumption that
you will make no further savings in the future.

Scenario 2. we tell you the distribution of your future pension given the savings that you have
already made and that which you are considering making for this period, under the assumption that
you will make exactly the same saving in exactly the same Fund in all the remaining periods until
retirement.

We will provide this information in the form of a graph (showing the distribution) and in the form
of a table. Both the table and the graph contain the same information, though they show the
information in different formats. An example is shown in the other document that you have in front
of you which contains a screen shot of the main decision screen in the experiment. You might like
to refer to this now. At the right of the screen can be seen the two Scenarios. In Scenario 1 (in this
case when you save 100 in Fund 2 only in this period), the pension is certainly not going to be less
than 143, and is certain to be less than 164. In Scenario 2 (in this case when you save 100 in Fund 2
in all periods before retirement), the pension is certainly not going to be less than 680 and is certain
to be less than 831. The graphs show the same information in a different format.

On retirement, you will be told the precise value of your pension. You will receive this amount
every period on and after retirement until you experimentally die. This will be automatically
converted into real money each period using the Conversion Scale that we have already described.

Summary

In essence, the experiment is simple. Each period from the age of 22 until retirement you
receive an income of 1000 units of experimental money. You have to decide whether to stay in
or opt out of the Saving Scheme, and whether you want to save some of your income, and, if
so, in which Fund you want to save it. If you stay in the Saving Scheme any savings that you
make will be increased by 75% by a contribution from the experimenter. Any units that you
do not save will be converted into real money, which will contribute to your payment for
taking part in this experiment. Every period in retirement, assuming you have survived to
retirement, you will receive, until you experimentally die, a pension which will be
automatically converted into real money, again part of your payment for participating in this
experiment.

More Instructions

As your payment for participating in this experiment depends upon the decisions that you take, it is
vitally important that you fully understand these Instructions. Therefore, after you have read these
Instructions, we will show you a PowerPoint Presentation which repeats these Instructions and
gives you more detail. After this Presentation, if you have any questions, there will be an
opportunity for you to ask these questions to one of the Experimenters.

Timing

As we want you to think carefully about the various decisions, we will give you a predetermined
time to take the decisions in each period; you will see that you cannot speed the process up. Each
period before retirement, we have programmed the software to allow between three and five
minutes for the decision-making; thus the 15 periods before retirement will take up to one hour and
15 minutes to complete. The periods after retirement, involving no further decisions, will be
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completed relatively rapidly. The PowerPoint presentation, which plays at a predetermined speed, is
programmed to take 10 minutes — so expect the experiment to last around one hour and 30 minutes
from the time that the PowerPoint presentation starts.

Control Questions
As we want to satisfy ourselves that you have understood these Instructions, we will ask you to
respond to some Control Questions. When you have correctly responded to these Control
Questions you will be free to start the experiment.
In Conclusion
At the end of the experiment, when you experimentally die, we will ask you to complete a short

questionnaire and to sign a receipt for the payment which you have earned. We will then pay you
this amount in cash and you will be free to leave.

We thank you on behalf of EXEC and the DWP
for your participation in this experiment
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EXEC

Centre for Experimental Economics at the University of York

Life Table
Age Period Men Women
Number % Chance of Number %Chance of
surviving surviving surviving surviving
from age 22 from age 22
22 1 100000 100.00 100000 100.00
25 2 99760 99.76 99912 99.91
28 3 99508 99.51 99810 99.81
31 4 99235 99.23 99689 99.69
34 5 98924 98.92 99541 99.54
37 6 98573 98.57 99353 99.35
40 7 98155 98.16 99106 99.11
43 8 97639 97.64 98794 98.79
46 9 96972 96.97 98357 98.36
49 10 96097 96.10 97759 97.76
52 11 94945 94.95 97001 97.00
55 12 93483 93.48 96041 96.04
58 13 91609 91.61 94807 94.81
61 14 89096 89.10 93174 93.17
64 15 85753 85.75 91055 91.05
67 16 81537 81.54 88297 88.30
70 17 76178 76.18 84694 84.69
73 18 69453 69.45 79987 79.99
76 19 61086 61.09 73676 73.68
79 20 51219 51.22 65673 65.67
82 21 40256 40.26 55956 55.96
85 22 29398 29.40 44781 44.78
88 23 19014 19.01 32401 32.40
91 24 10666 10.67 20586 20.59
94 25 5044 5.04 11021 11.02
97 26 1913 1.91 4781 4.78
100 27 571 0.57 1645 1.64
103 28 0 0.00 0 0.00

3
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Conversion Scale

Please note that a negative amount (for example, -170) means that you lose money (in this example
170 pence) while a positive amount (for example, 43) means that you earn money (in this example
43 pence). Please note that the computer will tell you at any stage how much you will lose or earn
for any conversion that you are contemplating.

Amounts between 0 and 100 experimental units

Units 0 10 20 30 40 50 60 70 80 920 100

Pence | -221 | -215 | -208 | -201 | -195 | -189 | -182 | -176 | -170 | -164 | -157

Amounts between 0 and 1000 experimental units

Units 0 100 200 300 400 500 600 700 800 900 | 1000

Pence | -221 | -157 | -100 -47 0 43 82 117 148 177 203

Amounts between 0 and 10000 experimental units

Units 0 1000 | 2000 | 3000 | 4000 | 5000 | 6000 | 7000 | 8000 | 9000 | 10000

Pence | -221 | 203 359 417 438 445 448 449 450 450 450

You may choose to use or not use the graph below which presents the conversion scale in a
different format.

The Value of Conversion

200+

earnings in pence
Rl 100

d 200 a0 B00 a0o 1000

canversion in units

-100+

-200+
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The Main Decision Screen in the Experiment

EXEC How Do You Want to Allocate Your lncome?
Ages z2h 28 31 34 a7 40 43 46 49 he L1 58 61 B4 67 70 73 76 79 ge a5 it
Prob. of 0998| 0.996| 05833 093 0986( 0982| 0577| 097 O961( 0.949| 0934| 0915| 083| 0857 0815) 0761 OE94| OR1| 0511 0402| 0234| 019
surviving
“'ou are currently 22 and vou retire at the age of 67 [in 15 pernodz].
IUp ta thiz period you have earned nothing.
IF pou corveert 300 unite thiz period, vou will eam an additional £1.77
i - L, Piztribution of pocr o e o & pou
Saving I 100 of prey ke the same decrsion it off futere perods
0.2 0.03
Conversion 900
0.1E| 0.024
Sgw_}']g Soheme 0.17] 0.0TF
{ & Stay In © Opt Out ‘ i i
0.03 0.01E
0.0d] 0.00F
Funds
 Fund 1 & Fund 2 i 140 280 40 sE0 0 g 1300 2600 300 5200
will not be less than 143 units will not be less than 680 units
© Fund 3  Fund 4 25% chance less than 150 units 26% chance less than 735 units

Click here when you are happy with your

decision

“ou have & seconds left to confirm

50% chance less than 152 units
75% chance less than 155 units
will notbe greaterthan 164 units

50% chance less than 750 units
75% chance less than 765 units
will not be greater than 831 units
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Appendix 4: Control Questions for Treatment 3

Note: those Treatments 1 and 2 are the same except that neither contain a reference to Fund 4 and
Treatment 1 does not contain any reference to the personal accounts scheme.

E X E C Centre for Experimental Economics at the University of York

Control Questions

In order to satisfy ourselves that you have fully understood these Instructions, we would like you to
answer some simple questions. Just tick the answer that you think is correct. Call over an
experimenter when you have answered all the questions. When the experimenter agrees that you
have answered these correctly, you may start the experiment.

1)

2)

If you convert 400 units in a particular period, how much real money have you earned for that
period?

You lose 221 pence

You earn nothing

You earn 203 pence

If you convert O (zero) units in a particular period, how much real money have you earned for
that period?

You lose 221 pence

You earn nothing

You earn 203 pence

If you convert 1000 units in a particular period, how much real money have you earned for that
period?

You lose 221 pence

You earn nothing

You earn 203 pence

If you do NOT opt out of the Saving Scheme, what is the minimum savings that you can make?
5% of your income

10% of your income

20% of your income

What happens to your saving if you do NOT opt out of the Saving Scheme?
The experimenter adds 10 units to your saving

Nothing — your saving remains unchanged

The experimenter adds 75% of your saving to your saving

What happens to your saving if you DO opt out of the Saving Scheme?
The experimenter adds 10 units to your saving

Nothing — your saving remains unchanged

The experimenter adds 75% of your saving to your saving

If you same some of your units, how many Funds can you chose between?
1
3
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8) Which is the least risky Fund?
e Fundl
e Fund?2
e Fund4

9) If you DEFINITELY want a rate of interest of at least 2.2% which Fund should you chose?
e Fundl
e Fund3
e Fund4

10) If you want the POSSIBILITY of a rate of interest of at least 5.0% which Fund should you
chose?

e Fundl

e Fund2

e Fund3

11) What happens to the rates of interest on the various Funds if you do NOT opt out of the Saving
Scheme?

e Nothing

e The rates of interest are all doubled

e The rates of interest are all halved

12) What happens to the rates of interest on the various Funds if you DO opt out of the Saving
Scheme?

e Nothing

e The rates of interest are all doubled

e The rates of interest are all halved

13) What is the basic guaranteed pension that you get whether or not you made any savings?
e 0 units

e 100 units

e 200 units

14) If your pension amounts to 400 units, how much real money do you earn in each period in
retirement?

e You lose 221 pence

e You earn nothing

e You earn 203 pence

15) If your pension is the basic pension of 100 units, how much real money do you earn in each
period in retirement?

e You lose 157 pence

e You earn nothing

e You earn 203 pence

64



Appendix 5: Summary of Responses to the Control Questions
(Note that different questions appear in the different treatments)

This Table reports the percentage of correct responses.

Treatment 1

Treatment 2

Treatment 3

Control Question 1 91.4 92.9 93.3
Control Question 2 65.5 75.0 76.7
Control Question 3 94.8 89.3 93.3
Control Question 4 94.8 85.7 91.7
Control Question 5 84.5 91.1 85.0
Control Question 6 87.9 76.8 83.3
Control Question 7 91.4 100.0 96.7
Control Question 8 94.8 92.9 91.7
Control Question 9 77.6 78.6 93.3
Control Question 10 75.9 96.4 96.7
Control Question 11 no such question 87.5 88.3
Control Question 12 no such question 85.7 76.7
Control Question 13 no such question 98.2 98.3
Control Question 14 no such question 89.3 81.7
Control Question 15 no such question 73.2 70.0
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Appendix 6: The Questionnaire

E X E C Centre for Experimental Economics at the University of York

Participant Number.....................l.

Questionnaire

We would be grateful if you could answer a few questions about yourself. Your answers
will remain anonymous but will be useful to us when analysing the results of the
experiment.

1. What is your gender?

— —
—_—

Which age group do you belong to?
16-24
25-34
35-44
45-54
55-64

2.
[
[
[
[
[
[1 65+

[ S S T N S|

3. What is your marital status?

-0 ] Never married

2- 1] Married / Civil Partnership
3- 0 [] Cohabiting

4[] Separated

5-0 ] Divorced

-6-  [] Widowed

4. Do any of the following live with you in your household?
(Please tick all that apply)

None of the above

7- 1] Child under the age of 18

8- [1] Child over the age of 18

9 [] Parent or grandparent

10- [] Other relative

-11- [ ] Other non-relative (dependent or otherwise)
[1]



5. Which of these applies to you?

13-
-14-
-15-
-16-

17-
-18-

-19-

Working full time (30 or more hours per week)
Working part time (8 to 29 hours per week)
Working part time (Less than 8 hours a week)
Full time student

,_|,_|,_|,_|
—_ e —

Retired
Unemployed

,_,,_|
_—

[] Other not working

6. If you are in work, please tell us which type of organisation you currently work for.
Otherwise please go to Question 7.

-20-
-21-
-22-
-23-

-24-
-25-

-26-

] Self-employed
Private sector firm or company (e.g. limited companies, and PLCs)
Nationalised industry or public corporation (e.g. post office, BBC)

[

[1]

[1]

[1] Other public sector employer (e.g. local government, Civil Service,
LEA, NHS, Police, armed forces)

[1] Charity/voluntary sector (e.g. charities, churches, trade unions)

[] Other

[] Have never worked

7. What would you say best describes your current pension arrangements (pensions to
which you are currently paying into)? Please tick all that apply.

-27-
-28-
-20-
-30-

[] Employer pension scheme

Personal pension scheme

Do not currently belong to a pension scheme
Don't know

[
[

]
[]

9. What is your personal gross basic wage / salary? (gross wage / salary is before tax

deductions)

-31-
-32-
-33-
-34-
-35-
-36-
-37-
-38-
-39-
-40-

Less than £5,000 a year (less than £100 a week)
£5,000 to £9,999 a year (£100 to £199 a week)
£10,000 to £14,999 ayear (£200 to £299 a week)
£15,000 to £19,999 ayear (£300 to £399 a week)
£20,000 to £24,999 a year  (£400 to £499 a week)
£25,000 to £29,999 ayear (£500 to £599 a week)
£30,000 to £39,999 ayear (£600 to £799 a week)
£40,000 to £49,999 ayear (£800 to £999 a week)
£50,000 a year or more (£1,000 a week or more)
Don't know

— e e
[P R S T N S (T S (S —'

10. How do you see yourself:

Are you generally a person who is fully prepared to take risks or do you try to avoid

taking risks?
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Please tick a box on the scale, where the value 1 means: "not prepared to take risks" and the
value 5 means: "fully prepared to take risks".

Not prepared Fully prepared
to take risks to take risks
1 2 3 4 5

[] [] [] [] []

11. People can behave differently in different situations.

How would you rate your willingness to take risks in the following areas? Please tick a
box in each line of the scale.

Not prepared Fully prepared
to take risks to take risks

while driving?
1 2 3 4 5
[1] [1] [] [1] [1]
in financial matters?
1 2 3 4 5
[1] [1] [] [1] [1]
during leisure and sport?
1 2 3 4 5
[1] [1] [] [1] [1]
in your occupation?
1 2 3 4 5
[1] [1] [1] [1] [1]
with your health?
1 2 3 4 5
[1] [1] [] [1] [1]
—with your faith in other people?
1 2 3 4 5

[] [] [] [] []

12. Please consider what you would do in the following situation:

Imagine that you had won £100,000 in the lottery. Almost immediately after you collect the
winnings, you receive the following financial offer from a bank, the conditions of which are as
follows:

There is the chance to double the money within two years.

It is equally possible that you could lose half of the amount invested.

You have the opportunity to invest the full amount, part of the amount or reject the offer.

What share of your lottery winnings would you be prepared to invest in this
investment?

[ ] £100,000

[ ] £80,000

[ ] £60,000

[ ] £40,000

[ ] £20,000

[ 1 Nothing, I would decline the offer.



Many thanks for your participation.
Before you leave we would like you to complete and sign this receipt.

EXE C The Centre for Experimental Economics at the University of York

This is to certify that | received a payment of £................ for my participation in this
experiment. | participated voluntarily. |1 understand that the results of this experiment will be
used anonymously for the purposes of academic and governmental research.
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Appendix 7: Analytical Solution of the Risk Free Case

Let us begin by denoting by £ the treatment effect. In Treatment 1, £ =/, and in Treatments 2 and 3,
k = 1.75. The parameter k indicates by how much allocations are increased — in Treatment 1 they
are not increased while in Treatments 2 and 3 they are increased by 75% (assuming that they are
above 10% of income — which they always are in the optimal solution). The conversion scale is
denoted by u(.) — so that ¢ converted becomes u(c) in money (payment to the participant).

Denoting by S; the saving in the #’th period, Y the income (always equal to 1000 in the experiment),
p: the probability of surviving from period ¢ to period ¢+/ and by P the pension, the problem of the
individual is to maximise the following expression:

u(r=5)+ LI T pJur=5)+ 2 [ Jul?) @

In this equation the first term is the amount of money earned in the first period; the second term is
the expected earnings from the remaining periods before retirement and the final term the expected
earnings from the post-retirement periods.

We know that P is such that;
F=(P-P)A

where A={l+ 227[1L[ p, !/ R1}

t=16 s=16
where R is the rate of return after retirement (equal to 1.025 in the experiment), F is the pension
fund on retirement and P, the guaranteed basic pension (always equal to 100 in the experiment).
This equation simply states that the pension is such that its expected discounted value (over and
above the guaranteed pension) is equal to the pension fund, From equation (2) we have that:

(2)

P=FlA+P, (3)
Of course, the pension F is given by the savings. We have:
15
F=kY S (4)
=1

Here we assume that all allocations are greater than the minimum required by the saving scheme. In
this equation r is the rate of return before retirement (which in the experiment varies according to
the fund, and which we put equal to its Fund 4 rate (1.002) in this risk-free computation).

From the equation (1) we can find the first order conditions. We have simply for S, the condition:

w(V=5)=H [ .35 u(P)

2 )
where a=1+>[]p,
t=16 5s=16
These equations are true forall z = 1, ...,15.
From equation (5) we get immediately that for any ¢=1, ..., 14 we have:
ul(Y_St) =pru ‘(Y_Snl) (6)
Now if we take the utility function:*®
u(x) = 4-Bexp(-a(x-y)) (7)

where y is subsistence consumption, it follows that:

% This utility function is inique only up to a linear transformation, so that the coefficients 4 and B can be chosen
arbitrarily. In the experiment 4 and B both took the value 459 and o the value 0.001.
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u'(x) = Baexp(-a(x—y)) (8)
The term Ba outside the exp clearly is going to cancel out in what follows.

We thus have:
exp(-a(Y =S, —y)) = prexp(-a(Y =S, - y)) (9)
From this it follows, taking logs, that:
—a(Y-S,-y)=In(pr)-aly -S.,-y) (10)
and hence:
S =S, +@ (12)

This gives us the differences between the savings in the various periods.

N I
To simplify what follows let me denote by y, = Inp.r) for¢ = 1,..,14. Then we have that
(24

14
S, =y,+8S,.,. Further, denoting by g, = Z;/S (t=1,.., 14) and ;5 =0, it follows that:

S,=p +S,; fortfrom1lto 15 (12)

Equation (12) tells us the relative levels of the optimal savings in the various periods. It remains to
find the absolute level.
If we take the first order condition for the optimal level of saving in period 15, S;s5, we have:

WY - 5,0) =25 () (13)
From this we get:

exp(-a(Y — Sy, — ) = %exp(—a(f’ )

K (14)
A eyp(-a(=+ B, - )
Hence, taking logs, we get:
F kp,sar
—a(Y =S —y)=—a(C+ h=-y)+In—) (15)
From this, after a bit of rearranging, we get:
Ft S+ AR =AY+ Ain (kpﬁ“r) (16)
Now recall the equation for F. From this we have:
15 15
F=kY S =k (B +85)"*"
t=1 t=1
15 15
= k(z :8;"16% + Slszrlm) (7)
t=1
- k(ﬂ + 15 5)
15 15
using an obvious notation, namely B, =" 8r*" and 1= r*"
t=1 t=1
Hence we have:
kplsar
kP, +kSr. + AS,; + AR, = AY+ In(——) (18)
and so:
Sl + ) = AT + 2y g — 4, (19)
(24

from which we can obtain the model-optimal value for S;s.
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In order to calculate the earnings under the model-optimal strategy we need to evaluate the
following expression:
t=15 s=t-1 t=27 s=t-1

maXu=u(Y—Sl)+Z[H pJu(¥=8)+ > [T pJu(P) (20)

t=16 s=1
This is used to calculate the expected earnings of a participant following the model-optimal strategy
and is used as the point of reference in section 7.1.

= s=

72



Appendix 8. Examples of the Different Types of Behaviour

appendix 8 figure 1: Treatment 2 Subject 2075

In In In In In In In In In In In In In In In
) 3 3 ) ) 2 2 2 2 2 1 1 1 1 1
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0 2 i & ) i 12 12
period
appendix 8 figure 2: Treatment 2 Subject 2016
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1000
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4004
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g F] i & 8 0 12 12
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saving

saving

appendix 8 figure 3: Treatment 2 Subject 2065

In In In In In In In In In In In In In In In
2 1 1 ] ] 2 2 2 2 £ 1 2 1 ] ]
1000+
800
600
400
200
o F H & 8 1 12 14
period
appendix 8 figure 4: Treatment 1 Subject 1108
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appendix 8 figure 5 Treatment 1 Subject 1140
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Appendix 9: Description of the variable on risk aversion

9.1 Introduction

‘Risk’ is a situation in which the outcome is not known with certainty. Risk attitude may then be
defined as an individual’s propensity or preference for engaging in risky behaviours. According to
psychology (Rohrmann, 1994), attitude to risk is a stable personality trait which can predict risk-
taking behaviour across a variety of domains, from social and recreational behaviour to financial
and occupational decisions.

Risk attitudes can be illustrated with respect to financial decision-making. For example, suppose
that an individual is given the choice of a bet with equal chances of winning £100 and nothing or,
alternatively, receiving some fixed payment with complete certainty. The expected reward for
choosing to bet is £50 in this case. We say that the individual is risk-averse if they would rather
accept a certain payment of less that £50, risk-neutral if they would have no preference between the
bet or a certain payment of £50, and risk-loving if they would require the certain payment to be
more than £50 before declining to bet. We refer the reader to the standard economics literature on
risk aversion for formal definitions, e.g., of the *Arrow-Pratt measure of relative risk-aversion’.

There are many measures of risk attitudes in the economics literature (see, for example, Eichberger
et al (2003), Fellner and Maciejovsky (2002), and Warneryd (1996)). In this report, we establish a
numerical measure of an individual’s risk aversion and investigate its usefulness, for example, in
helping to predict which people are likely to opt-out of personal accounts and how risk aversion
affects the choice of fund.

9.2 Calculation of the risk-aversion coefficient (RAC)

We used participants’ responses to questions about their risk preferences to calculate the RAC.
Please see Section 5.6, Questions 10 to 12. The questions were taken from the literature (Dohmen
et al, 2005).

The respondent is asked to rate their likeliness to take risks on a scale of 1 to 5 for Question 10 to
Question 11 (part vi). In Question 12 the respondent is asked a hypothetical question about a lottery
and the responses are numbers from 1 to 6. For this question lower numbers indicate a higher
preference to take risks.

To compute the RAC, the responses to these eight questions were first normalised so that they took
values between 0 and 1 (with 0 indicating the most risk-averse response and 1 indicating the most
risk-loving response). The RAC is then defined to be 1 minus a weighted sum of these normalised
responses. Thus the RAC takes values between 0 and 1 and is O if and only if all the participant’s
responses were the least risk averse and the value is 1 if and only if all the responses were the most
risk averse.

The weights chosen for our analysis of the data were as follows:
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Table 9.1 Weights used to calculate the RAC in the analysis

Weight  Question  Description

5% 10 General attitude to risk.

5% 11 Prepared to take risks while driving.

25% 11 i Prepared to take risks in financial matters.

5% 11 iii Prepared to take risks during leisure and sport.

10% 11liv Prepared to take risks in occupation.

5% 11v Prepared to take risks with their health.

5% 11 vi Prepared to take risks with their faith in other people.

40% 12 Amount prepared to invest if given £100,000 lottery win and

equal chances of doubling and halving the stake.

9.3 Further remarks on the RAC

The weights were chosen to reflect the importance of financial decision making in the experiment.
Although it may be a criticism that these weights are arbitrary, sensitivity analysis shows that the
resulting versions of the RAC do not vary much for reasonable choices of weights.

We should note that the RAC is not the same as the ‘coefficient of relative risk aversion’ (CRRA)
or the ‘coefficient of absolute risk aversion’ both of which appear in the economics literature.
Some other measures depend on an individual’s wealth while our statistic ignores this. On the other
hand, the values in the lottery question we used are all high relative to the incomes of the
participants in our sample. Furthermore the following factors suggest that it is not appropriate to
use the information on income available to us in the questionnaire responses:

e Individuals’ debts are not known;
e individuals’ household composition may affect their income; and
o understanding of the lottery question was not monitored.

Having said this, our RAC may be interpreted as a proxy for (a rescaled version of) CRRA. The
RAC agrees with results in the literature about what variables affect CRRA (see, for example,
Dohmen et al, 2005). For example, the RAC is significantly higher for women than it is for men in
our sample. The RAC also varies in a similar way to the CRRA with respect to other variables, for
example, age and income, but the results here and in the literature are less clear-cut.

An important validation of the coefficient is that it has a significant effect (cf. Section 8.5) on fund
choice: participants with high values of RAC were more likely to have chosen less risky funds.
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Appendix 10: Glossary of technical terms used in the Report

Annuity: This a financial instrument that allows for a seller (issuer), typically a financial institution
such as a life insurance company, to provide a series of future payments to a buyer (annuitant) for a
known sum with a net present value; the payment stream has an unknown duration based
principally upon the life expectancy of the annuitant. (Definition taken from Wikipedia).

Consumption Smoothing: 1f income is not constant through time the individual should try and
smooth consumption through time in some way — usually by borrowing or saving. For example, if
income is low early in life and after retirement and is high in the mid-life, then the individual is
better off borrowing in early life, and then, in mid-life, saving for retirement. What is the ‘best” way
of doing so depends upon the available interest rates, the individual’s discount factor and his or her
utility function.

Discounting: This refers to the fact that people consider consumption in different periods
differently. More precisely, a given consumption received at some point in the future is usually
considered less important to the individual than the same consumption received earlier. The
technical term is that people discount future consumption relative to present consumption.

Exponential and Hyperbolic Discounting: Usually in economics it is assumed that people discount
future consumption at a constant rate. So, for example, consumption received 1 year hence is
considered as being worth a fraction 7/(1+p) of consumption received today, consumption received
2 years hence is considered as being worth a fraction 7/(1+p)° of consumption received today, and
so on, where p is the individual’s rate of discount. Such constant discounting is a necessary
condition for dynamic consistency — that people do not revise tomorrow plans made today (unless
something relevant has changed in the meantime). This is referred to as exponential discounting. In
practice, however, it seems that people have a present bias and discount the immediate future at a
higher rate than the distant future. Such practice is called hyperbolic discounting and can lead to
inconsistencies in behaviour, so that plans made today are not implemented tomorrow even though
nothing relevant has changed in the meantime.

Life-Cycle Theory: This refers to a theory in economics in which people make consumption
decisions on the basis of considering their whole life — their life-cycle. In other words, people are
not myopic, but consider all their future life when making a decision at some time.

Mpyopia: the tendency not to consider (or to consider with too little weight) the implications of
present behaviour for the future utility/happiness of the individual.

Risk-aversion: an individual is said to be risk-averse if he or she is willing to pay money to get rid
of risk. The more that the individual is willing to pay the more risk-averse he or she is.

Risk-neutral: an individual is said to be risk-neutral if he or she is only concerned with maximising
the expected return of some project and is not concerned with the amount of risk associated with it.

Significance: loosely we state that an estimated coefficient is significant (more precisely is
significantly different from zero) if its t-statistic is greater than 2 in magnitude. This means that it is
almost certain that the true value of the coefficient is not zero.

Standard error. when the various estimated equations are reported (both ordinary regression
equations and probit equations) we also report the standard error. This gives an indication of the
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accuracy of the reported estimated parameters. Very loosely, if the estimated coefficient is a and its
standard error is s, then the true value of the coefficient lies in the interval (@ — 2s. a +2s). Hence
the smaller is s the more accurate is the estimate of the underlying true parameter.

Tobit regression: this is the appropriate estimation technique when the dependent variable is
truncated.

Treatments: this is a term used by experimenters to refer to a particular set of sessions of the
experiment — in which all parameters and other design features are kept constant. In different
treatments parameters take different values. Thus, a comparison of the behaviour of participants
between different treatments enables an analysis of the effect of parameter changes on behaviour.

t-statistic: is simply the ratio of the estimated coefficient to its standard error. As a rough rule of
thumb, we can say that if this t-statistic is larger than 2 in magnitude, then the true coefficient is
almost certainly not zero.

utility: In economics, utility is a measure of the relative satisfaction or desired-ness from
consumption of goods. Given this measure, one may speak meaningfully of increasing or
decreasing utility, and thereby explain economic behaviour in terms of attempts to increase one's
utility (Definition taken from Wikipedia.)
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