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Abstract

This thesis investigates the decisions made by people or households about how much to save
out of income. The literature survey examines and criticises the life cycle savings literature
and summarises some of the alternative approaches to decision making that have been

proposed. Then, a theory of savings behaviour is developed which makes more realistic

assumptions about how people take savings decisions than the conventional models. The
basis of this theory i1s Simon’s concept of “Bounded Rationality”. The simulation of this
theory shows that 1t can generate some observed behaviour that is not explained by the
conventional models; in particular, there is a high level of saving early on in the life cycle.
Then an experiment is described which examines behaviour. Subjects solved a savings
problem and performed trials of savings strategies using a calculation facility. Various
different ways of thinking about the problem (or decision strategies) were identified. The
experiment was then developed to examine the effects of parameter variations in the

problem and the possibility that subjects used the method of backward induction to solve

the savings problem. These experiments demonstrated the existence of a simplified decision
strategy, named a “rolling strategy”. There was little evidence of the use of backward
induction. Simulations of various decision strategies were then performed for the types of

income stream and discount rate used in the experiments. It was found that for most
parameter values, in particular those used in the experiment, the rolling strategy performed

nearly as well as the optimal strategy.
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1 Introduction

The main objective of this research was to investigate the psychology of economic decision
makers. From my previous studies in economics it had become clear that, although there has
been a considerable intellectual effort dedicated to the analysis of the production and
exchange of goods and the attendant interactions between people, the science of economics
has only reached a limited understanding. While the theoretical properties of markets and
interactions between perfectly optimising economic agents are (I suggest) well understood,
the actual decisions and decision making processes are much less clear. This is not
surprising. Since every individual has their own unique personality, they also have their own
unique desires and their own unique ways of deciding how to achieve those desires. There
is only a hazy knowledge of the details of these cognitive processes, which implies that it
is not practical or indeed possible to include a complete, accurate specification of people’s
behaviour in economic models. Economic theory has tended to the other extreme: it is often
assumed that economic agents optimise perfectly, given the environment in which they find
themselves. Given the modern trend of basing macroeconomics on microeconomic
foundations, this is even more influential than before. The Experimental work in economics
has shown that this 1s often a poor approximation to actual behaviour and this means that
the results of the models themselves must be suspect. Econometric testing has, in general,
given mixed evidence partly due to the need for more detailed data, but also due to problems
of aggregation given the differences between individuals. Therefore, there seems to be a
possibility for a slightly more realistic specification of behaviour to try and explain the
anomalies between the theory and the empirical data. This has long been known among
decision theorists and many alternative models have been proposed, especially in the field

of risk and uncertainty (see e.g. Camerer and Weber 1992 for a survey).

The area of savings decisions was chosen because of the particularly appropriate

characteristics of these decisions for a study of human decision making under uncertainty.

Decisions about how much to consume or save are made by everybody and are perceived
to be important. A corollary of this is that in general people try to behave rationally, in the
sense that they try to direct their resources to achieve their consumption goals. At the same

time, such decisions are characterised by massive uncertainty because of the intertemporal

nature of the decision, especially the need to plan over the whole of a lifetime. As the person

looks further into the future, their estimates of income, interest rates and even their own
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preferences become more and more vague. Hence a perfectly optimal decision which takes

into account the various distributions of the parameters becomes impractical. If perfect
optimisation is impractical, people must in some (relatively) consistent way simplify the

problem to be able to take these decisions: the question is, how?

This thesis investigates this question. In chapter 2 various strands of the literature are
identified, firstly the current state of the ‘conventional’ literature and the empirical evidence,
and the development of non-expected utility theories and what has been called ‘near rational
behaviour’. These are still grounded in the idea of optimising economic agents. Then the
1ssue of the definition of rationality is examined. The psychology literature is considered
next, leading mto studies of the cognitive process. Theories of motivation, both general and
with specific application to savings behaviour are considered and then the contribution from

economic psychology is surveyed. The contribution of consumer research to consumption

decisions is identified and finally the 1deas of G.L.S. Shackle are summarised.

From these diverse areas, chapter 3 tries to combine some of the more important ideas in
a new theory of life cycle consumption. The 1dea of bounded rationality from Herbert Simon

is applied and the utility function of the conventional model is developed to include

additional contributions to utility as well as the act of consumption. The main ideas are that
there is a utility associated with a wealth stock per se and also with the act of saving; a
bequest motive is also included. The decision process allows for habit formation and,
following the direction of Pemberton (1993), the problem is simplified into a trade-off
between two variables, current utility and a measure of future utility. The trade-off is
between levels of utility, rather than the first order condition or marginal utilities. Also, two
different classes of savings instrument are incorporated, a typical instrument as used in the
conventional theory with a certain rate of interest and a pension instrument. Chapter 4
contains a simulation of the theory and presents the results. It is found that agents build up
a stock of wealth early on and that the level of consumption is strongly influenced by current

income. Bequests are also significant.

Chapters 5 and 6 describe two savings experiments. The first study at EXEC, University of
York, in which various decision strategies were identified 1s described in chapter 5. Chapter

6 proceeds to the experiment carried out at CentER, University of Tilburg in which



parameter variations were tried and the possible use of backward induction was investigated.

The most significant result of these experiments is that a new decision making strategy,
which has been named a ‘rolling’ strategy, was identified. In this strategy, subjects limit the
amount of information that they consider by only looking a few periods ahead. They act as
if life is going to continue, for sure, for a fixed number of periods - and continue to act in
this way. They repeat their calculations every period or two periods so that as they proceed
through the periods in the experiment, they gradually cover all periods in the experiment.
Chapter 7 performs a simulation to investigate the theoretical performance of this type of
strategy against the optimal strategy for the income distributions used in the experiment. It
is found that for the parameters used in the experiment, a rolling strategy performs worse,
" but not much worse than the optimal strategy. Chapter 8 draws conclusions and suggests

directions for further research.



2 A Selective Survey of The Literature

2.1 Introduction

This section will explain the reasoning that has led to the particular form of literature
survey that has emerged. It 1s intended to act as an introduction to the main body of the
literature survey and provide the motivation for the diverse nature of the reading I have
undertaken. My objective in undertaking this survey is to scan the different literatures so
that I can discover the current state of knowledge about savings behaviour. At this stage
of the thesis, I will not be describing models in detail. Since I wish to construct a
model of the savings behaviour of economic agents, not only savings behaviour will be
examined but also ideas about the determinants of economic behaviour in relation to

economic choices in general. The final section of the survey will summarize the

arguments, in order to provide a basis for the development of a model of savings behaviour.

The first question to be answered 1s: why are savings of interest in economic analysis?
There are three points to be made. Savings can be defined as consumption foregone

at the present time, to increase consumption in the future. As such, it is one of the

main factors in determining consumption and hence demand. Personal savings are a
significant part of economic deciston making for many people. This type of decision is
readily seen as being one in which it might be possible to make a 'rational’ decision i.e. one
based on expected future returns, assessment of risk, etc. Savings provide the funds for
investment and government borrowing, both of which are important variables in
determining the path that the economy takes. Firms and government have savings as

well as individuals or households, but this work concentrates attention on the personal

sector.

This view of the importance of savings, as a determinant of economic performance, has
motivated an interest in predicting savings behaviour at the macroeconomic level of
aggregation. This requires an understanding of consumers behaviour that can not be

obtained by econometric analysis alone. This is because even the most sophisticated
statistical analysis, leading to a convincing identification of the significant variables

in the consumption function is based on a limited amount of data. Even with modern micro
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panels, the different situations and motivations of each individual or household generate

variability that makes it difficult to include all the variables that may conceivably be

significant and then identify those that actually are significant.

Therefore, it is necessary to select variables for inclusion in the analysis. I see the
process of selection as the task of theory, which should provide an internally
consistent and plausible explanation of observed data. Of course, there are often many
different theories that explain the same regularities in the data and it is then the task of
empirical analysis to identify those theories that best explain the observations. In order to
allow consideration different theoretical approaches, this thesis is based on the viewpoint

that there are no normative grounds for preferring one theory over another e.g. a theory

that is based on the axioms underlying expected utility theory versus a theory of
'irrational’ behaviour. Consequently, many different types of theory in addition to the solely

economic theories of behaviour have been considered.

It is also necessary to select the level of aggregation for analysis. This thesis follows
thinking that sees aggregate movements as the result of the behaviour of many individual
agents, whose actions combine in some way to produce the overall effect. It could be
assumed that things cancel out, but this is a restrictive and arbitrary assumption. Hence it

is necessary to understand microeconomic factors and also the process by which
individuals actions aggregate to the macroeconomic level. In accordance with these ideas,

the aim 1s to identify a theory that explains individual agent’s observed savings behaviour.

Deaton (1992) provides a very good and up-to-date survey of the state of economists
thinking about savings and consumption. What might be called conventional theoretical
economic analysis starts from a treatment of consumption as an intertemporal

optimization problem, where an economic agent chooses consumption levels through

their lifetime, given an income flow and a set of preferences. In this context, the

preferences map the utility of a given level of consumption now compared with that

level of consumption at different times in the future.

This approach contains (as special cases) the two theories that were predominant in the

literature until approximately 1980, the life cycle model (LCM) of through-life
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consumption and the permanent income hypothesis (PIH). Early versions of the LCM show
that, given a constant income distribution etc., an optimal consumption pattern over an
agent's lifetime will keep consumption levels constant (see Deaton (1992) fig 2.1) for a
plot of a typical result). Agents will save during their working life and dissave during
retirement. Since income tends to increase with age until retirement, the amount saved
per time period may well increase. In particular, the LCM predicts that accumulated
wealth will increase until retirement and decrease thereafter. It also predicts that
consumption 1s decoupled from income during the lifetime, while assuming that total
lifetime consumption equals the sum of inherited assets and through life income - the
hfetime budget constraint. The theory implicitly assumes that people can borrow as much
as they want and, in the earlier versions, that intergenerational transfers are not

significant. The PIH proposes that consumption is equal to an agent's permanent

income, the income received from the agent's stock of wealth. This implies that the

change in consumption from period to period depends on the interest rate.

Together, the LCM and the PIH predict that agents smooth consumption profiles over

their lifetimes compared to their income profiles. The theories were often used to predict

macroeconomic behaviour by the method of assuming that an economy could be

treated as 1f there was one ‘representative’ consumer, whose behaviour could be
multiplied by the population level to find the overall consumption path for the economy.
The applications of these theories took no account of uncertainty in the analysis, since

the theory of behaviour under uncertainty was not sufficiently developed at that time.

These theories have been found not to be consistent with empirical evidence. Deaton
summarizes both the micro and macroeconomic data'. At the micro level, surveys of
households are now more widely available over atime period long enough to make time
series analysis feasible and cohort data of individuals expenditure at differing ages can

also be obtained: some cohort series are now available and pseudo cohorts can also be

constructed. Consumption has been found to track income over agent’s lifetimes -

people do not smooth their consumption profiles - indeed, many households have little

or no wealth, retired people often save rather than dissave and savings are not substitutes

' A recent paper Kim (1996) shows that consumption in the USA has deviated by only 4%
from the PIH over the period 1953-1993.
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for other forms of wealth, e.g. housing asset values. It is ‘also intuitively obvious that

uncertainty is a significant factor in peoples economic decisions, particularly in an
intertemporal context and it 1s at least plausible that some agents (e.g. the unemployed) do

face limits on the amount they can borrow.

Macroeconomic analysis also provides important evidence against these versions of the
LCM. It is well known that there has been a fall in savings ratios, in particular in the
last decade or so. Modiglian1 (1990) presents statistics that show that savings ratios have
declined in many different countries in the period 1961-87 and Kenally (1985)
presents typical evidence for the U.K. Bosworth et. al. (1991) perform a
microeconomic analysis of the drop in savings ratios in the U.S., Canada and Japan in the
1980s and conclude that the underlying factors are macroeconomic. Carroll &

Summers (1991) demonstrate that, if consumption depends on lifetime resources, the

distribution of consumption in countries with higher rates of growth is more heavily
weighted towards young people. This turns out not to be true, both for first and third
world countries. The LCM does not explain these macroeconomic changes within
countries e.g. the drop in the saving rate in the U.S. is not a result of a redistribution of

aggregate income towards the old, but an increase in consumption over all ages. Neither

does the LCM provide an explanation for the variations in savings ratio across countries.
The values of the ratios differ considerably and perhaps the differences are due only to
national variations in preferences, but the theory does not explain why these values all

change in the same direction simultaneously.

The theoretical approach which involves the least change of the economic behaviour
assumed by the theories is to remove some of the restrictions on the intertemporal
optimization problem implied by the LCM and the PIH. The predictions from the LCM
come to a large extent from the (often implicit) form of the utility function and from

the assumption of certainty. Modigliani called this the stripped down life cycle model,
with a quadratic or Cobb-Douglas utility function, which have an intertemporal elasticity
of unity. Less restrictive forms of the utility function, such as iso-elastic forms

incorporating uncertainty by means of the expectation operator, enable precautionary

saving to be modelled and the presence of liquidity constraints and a bequest motive

for saving have been incorporated into the analysis. The results of the developments 1n
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expected utility theory have provided a method for modelling uncertainty. These

extensions to the theory enable many of the empirical results to be explained and allow for
a wide range of savings behaviour. Savings can be made to track income, several of these

models show that it is possible for people to continue saving in their retirement and

savings increase with an increase in uncertainty about future income levels.

However, some serious problems remain with this approach, as some important empirical
observations remain unexplained. Carroll (1992) found that the expectation of future
income has no effect on current consumption above that of current income and the
modifications do not address the aggregate level observations discussed previously.
Furthermore, there 1s a large and growing body of evidence that people do not behave as
expected utility maximizers in the face of uncertainty. The axioms of rational behaviour
underlying expected utility theory have been tested under laboratory conditions and it has
been found that a significant proportion of subjects do not obey these axioms. Hey (1991)
ch.6 gives a summary of the evidence. The behaviour associated with Investment
Retirement Accounts has also left some unanswered questions. The introduction of these
accounts in the U.S. increased the overall level of savings, rather than just diverting

funds from other savings accounts. Carroll & Summers (1987) report similar behaviour in
Canada. Contributions dropped considerably when the tax deductability was removed,

even though tax levels were probably lower than they would reasonably be expected to be
in the future. Also, contributions to these accounts were often made just before the tax

filing deadline and not as early as possible, as would be optimal if the reason for

contributing was the maximization of the return on a high return investment.

There are also problems with the methodology adopted for these developments. The
concern is that they include only the value of consumption bundle in the utility function.
This leaves out any behavioural vanables outside the desire to purchase consumption
goods. From the study of econometrics, we know that the omission of relevant variables
leads to bias in all the estimators for the coefficients. Consequently, it is necessary to
work from a general model and eliminate insignificant variables. By arguing for the
continued emphasis on the life cycle model with the minimum of modification, Deaton
1s overlooking this consideration. Even given the lack of empirical data discussed above,

it should be possible to include a few more variables in the analysis of current data, or
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generate new data to test alternative models.

An experimental test of life cycle theory was performed by Hey & Dardanoni (1988a, b).

This experiment will be described in some detail, as it forms the basis for the experiments
in chs. 5 and 6. The experiment tested Hall’s stochastic Euler equation for optimal
consumption under uncertainty (Hall (1978)). This was achieved by implementing a
problem with the same structure as the life cycle consumption problem. The experiment
consisted of a random number of periods. In each period, subjects received an income in
‘tokens’, which were added to tokens accumulated from previous periods. This income
stream was stochastic, being drawn from a normal distribution in each period®. Subjects

then chose how many tokens to convert to money’. Borrowing was not permitted. The

payoff was the money converted from tokens in the final period; any money from
conversion in previous periods was lost. After the experiment, subjects were given a
questionnaire, asking them to state age, sex, income, the maximum they would be prepared

to pay then and there for the chance of winning £10 on the toss of a coin, their strategy, how
they took the rate of return in to account and how they took the income distribution into
account. In order to compare subjects’ choices to the optimum, it was necessary to estimate
the subjects’ utility functions. They were assumed to have CARA form functions, so it was
only necessary to estimate the one risk aversion parameter. This was done in two ways. The

gamble question in the questionnaire provided one point estimate and at the end of the
experiment, without advance warning, the computer offered the subject the chance to play

a gamble with their earnings. The response to this offer provided another point estimate.
Behaviour was found to be significantly time dependent, contradicting the theory, but the

comparative static implications of actual behaviour agreed in qualitative terms with those

of optimal behaviour.

There are a wide variety of approaches which have been used to tackle these problems. The

evidence -of non-expected utility maximizing behaviour under uncertainty has been

: Subjects could use the computer to find out the income distribution, but only a very few
subjects did so.

3 The conversion function had the Constant Absolute Risk Aversion (CARA) form

Money = 30(1-e¢ 2" T = tokens converted.
‘Tokens saved received interest at 12% per period.
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addressed by Epstein and Zin. They use recursive utility functions to maintain dynamic
consistency with non-expected utility maximizing utility functions. Machina (1989) shows
that non-EU preferences can be dynamically consistent, if individuals take past uncertainty

into account in a manner consistent with their original preferences®.

Problems such as those found with the behaviour of people with regard to Investment

Retirement Accounts have led to the behavioural life cycle hypothesis proposed by

Shefrin and Thaler (1988).

Others have begun to investigate the implications of non-optimal behaviour e.g. Cochrane
(1989). This direction might be called near rational behaviour, as it looks at topics such

as the utility loss of deviations from the optimal through-life consumption path.
Pemberton (1993) also looks at non-optimal behaviour, but using optimization as a solution
method. The unifying idea behind these papers is that people wish to behave as rational

economic agents, but do not perform constrained optimization calculations in the way
assumed by conventional microeconomic analysis. This may be due to agents having
insufficient cognitive capability or perhaps to the lack of knowledge about the future

which is an inevitable aspect of intertemporal choice. It is also possible that people have

a different concept of what the ‘best’ choice is compared with microeconomists.

The limitations on people’s ability to behave rationally were considered by Simon, who
developed the concept of bounded rationality. Given the emphasis that economists place
on the assertion that people can and do act rationally, it is useful to look at the debate
about what is rational behaviour. This has been the subject of fierce debate, especially
among workers on the boundaries of economics with other disciplines - in particular
psychology. Lea, Tarpy & Webley (1987) argues that the debate is sterile, but I wish to
argue that consideration of what constitutes rationality may provide insights into
peoples behaviour. 'Rational’ behaviour has a normative appeal for many people outside
economics. Indeed, the idea of a 'scientific’ approach is based on what is thought to be

rational (or logical) analysis and this includes many mental processes besides constrained

optimization problems. This must surely imply that people have a view of what constitutes

4 Another approach to utility is to regard preferences as fuzzy, enabling the mathematical
apparatus of fuzzy sets to be used. See Billot (1991) for an introduction to fuzzy sets in utility theory.
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rational decision making and how this ought to be applied to economic choices.

Consequently, a careful definition of rational behaviour might provide insights into what

people are trying to do when they make economic decisions.

Seen in broad terms, the logical development of the above argument is to study people’s
decision making processes. It would then be possible to move in to the decision theory
literature, but I suspect that this literature does not address the issues I have raised. This
literature is intended to provide assistance to people taking decisions and given the
prevalence of the rationality paradigm, takes statistical theory and optimization as its
fundamental assumptions. The question of how people actually make decisions is not
relevant to this literature and 1s not discussed within it, since it is not trying to explain or

predict behaviour but is trying to improve it .

A desire for an understanding of how people think when they are making decisions leads
to the discipline of psychology - the study of behaviour - and its theories of human
thought processes. Unlike economics with constrained optimization, psychology has not
developed a single dominant paradigm. In addition, Lea, Tarpy & Webley (1987) points out
that psychologists as a group see their discipline as empirically grounded. This means
that they see their science as starting from the collection of empirical data. This can then
be examined for regularities which can be used as the foundations for theorizing. The
contrast with economics is that economists have a widely accepted theory of behaviour,
which is then utilized to provide predictions of what economic agents do. These predictions
can then be tested against empirical data. The consequence is that psychology appears
to be a very fragmented discipline. However, there have been trends in thinking with a
perceptible direction over the last two decades. The movement has been from psychology
as a science of cognition, seeing behaviour as a product of the introspective process

and hence determined by the structure of the brain system to what is termed the

behaviourist paradigm, which places less emphasis on the thought process and

considers the main determinant of behaviour to be the environment in which organisms

find themselves. Skinner (1985) serves as an introduction to the debate.

The study of cognition has taken computer software methods as a fruitful analogy for the

problem solving process. The usefulness of this analogy has advanced significantly with
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the development of the field of artificial intelligence. Thinking about these issues might

provide understanding of peoples decision making processes and hence the behaviour

that results. There are also some careful empirical analyses of cognitive processes e.g.

Grunert (1989).

Behaviour in response to external factors is determined by motivation, i.e. motivation
identifies the goals and hence the appropriate behavioural response to a particular set of

circumstances. The study of cognition has not yet provided a satisfactory
conceptualization of how the external factors are taken as inputs and operated upon to

determine behaviour that tries to satisfy the needs suggested by motivation theory.
Therefore, environmental and motivational factors will be treated together. There are

several motivational theories, summarized in Lea, Tarpy & Webley (1987) of which
Maslow's hierarchy of needs 1s probably the best known. Some empirical work has been
undertaken by psychologists on savings behaviour and attitudes towards saving e.g. Lunt

& Livingstone (1991). Economists have also considered motives for saving, as these

have an obvious influence on how people save. I have already mentioned precautionary

and bequest motives in the above discussion from Deaton (1992). Keynes (1936)

wrote down a list of motivations as a part of his analysis of saving and consumption.

As economics is a social science, 1t 1s of necessity a science of human behaviour and a
model of behaviour is the basis for all economic theory. Consequently, there is a common
interest with psychology and recently a discipline of economic psychology has emerged.
This has set itself the objective of using the methods of psychology to address economic
problems. Lea, Tarpy & Webley(1987) gives an introduction to the field, including i1deas

about savings behaviour. The boundaries between economic psychology and behavioural

economics are, unsurprisingly, very blurred.

An alternative route within the overlap between economics and psychology is the consumer
choice literature. The literature has grown as an adjunct to marketing science, which has
a tradition of using the methods of psychology in the analysis of economic decisions e.g.

advertising. Consumer research has produced working theories of how people make
decisions in economic situations and there has been a lot of empirical work to test

these theories. Because of the marketing orientation of this branch of economics it has
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concentrated on discrete choice problems, particularly with regard to choices between

different consumer products with more than one attribute or dimension of comparison.
Foxall (1986) relates this literature to the movements within psychological theory. In my
view, the strength of this literature lies in its firm empirical base, grounded in the

function of the discipline as an aid to marketing decisions.

Finally, Shackle's view of the decision process, described in Shackle (1979), has been
applied to consumer choice. His theory emphasizes the nature of choice as an act of
imagining different futures and hence a decision is a choice between these imagined
futures. Ford (1987) uses Shackle’s ideas to develop a new theory of choice under
uncertainty. Earl (1983) combines Shackle's theory with lexicographic discrete choice

theory to explain choice decisions. He also incorporates a theory of motivation from

Kelly.

2.2 Conventional Economic Models

Following the structure of the Introduction, I shall start by considering the 'conventional’

literature. A standard exposition of consumer theory is Deaton and Muellbauer (1989),

which gives a comprehensive account of intertemporal optimization, including an
analysis of uncertainty using expected utility theory. Increased uncertainty may increase
rather than decrease current consumption, since increased saving reduces risk, but the
benefits of intertemporal optimization are reduced. The econometric evidence from
tests on the LCM and PIH are presented - it is described as "mixed" - and the issue of
aggregation 1s discussed. Increased uncertainty about unemployment prospects will mainly
affect poorer consumers and so will decrease consumption by more than would be
antictpated from the decline in aggregate wealth alone. In contrast, increased uncertainty

about e.g. tax on high incomes may increase rather than decrease aggregate consumption.

Deaton (1992) brings the theory up to date and gives a critical appraisal of the available

evidence. In his exposition of the LCM, he indicates that convexity of marginal utility
provides a rationale for precautionary saving, which is excluded by constant consumption
models that are grounded in quadratic utility functions. Also, if preferences are

not intertemporally additive, a wider range of consumption profiles can be generated.
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Inclusion of aggregation in a model is necessary to allow for differing information
between consumers and population changes over time. The empirical evidence suggests
that there is a link between consumption and income over a shorter period than the
complete life and that aggregation is significant, which implies that the rate of interest
may not be as important as the LCM indicates. The PIH is also contradicted by most
empirical data (c.f. Kim (1996) - the changes in non-durable goods and services are
30-40% of changes in current income. Representative agent models are criticized in the
following way: 1f consumers cannot distinguish idiosyncratic from aggregate shocks,
they will make small mistakes and if the correct part of their response is largely
idiosyncratic, aggregation can lead to arepresentative agent who makes large mistakes
and responds very slowly to innovations in aggregate income. Muellbauer (1994) also

provides a summary of the limitations of the life cycle model.

Models incorporating precautionary saving, bequests and liquidity constraints can explain
much more of the data than the older models, especially once certainty equivalence is
abandoned, but it 1s difficult to distinguish between them econometrically. Kimball
(1990) introduces an analysis of precautionary saving, using Pratt (1964) as an analogy.
The mathematical theory of risk aversion developed by Arrow and Pratt is reinterpreted
for a utility function with an additional independent choice variable, giving non-zero third
derivatives. This can be simplified to a form for precautionary saving such that the
Arrow-Pratt results apply. He defines prudence and relative prudence as mathematically
analogous concepts to risk aversion and relative risk aversion, where prudence ‘is "the
propensity to prepare and forearm oneself in the face of uncertainty". From this he defines
the precautionary saving motive as "risk aversion of the negative of marginal utility". An
index of prudence 1s introduced and some predictions for behaviour are derived. If absolute
prudence 1s decreasing, labour income uncertainty will raise the marginal propensity to
consume and adjustment of risky security holdings as wealth varies tends to reduce the

marginal propensity to consume®.

2.3 Empirical Evidence

3 Roy also introduced a model of ‘Safety First’ behaviour (Roy (1952)), where the upper bound
of the chances of a disastrous event are minimised. Expected utility is maximised, assuming the utility
function takes only two values e.g. = 1 if the disaster does not occur, = 0 if 1t does.
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There has been a large amount of work on aggregate consumption functions; so much so
that Deaton (1992) argues that the data has been exhausted and research should now
concentrate on the micro level data that are becoming available. Kennally (1985) looks at

the evidence from the U.K. for savings behaviour. There was a decline in the savings ratio
from more than 15% to 11.5% in the period 1973-1984. Much of household saving is

committed; discretionary saving 1s much smaller and more variable than committed saving.
From 1980, there was a 40% increase in housing debt and a 45% increase in consumer
debt, which coincided with an easing of credit controls. It is possible that the relaxation
was followed by a change in the equilibrium - stock of durables. He makes the proposition
that if restraints are lifted, behaviour i1s more sensitive to changes in prices and interest
rates. His conclusions are that the fall in the savings ratio was due mainly to changes
in household sector discretionary saving and that the change from a high level of saving to
dissaving was financed largely by borrowing, especially through the ‘'mortgage leak' and
consumer credit. The data are consistent with a period of stock adjustment following

the easing of borrowing restrictions.

Bosworth, Burtless & Sabelhaus (1991) analyse a similar pattern of behaviour in the U.S.,

Canada and Japan. They find that savings ratios moved together over virtually all age

and income groups and there was no support for the idea that the reduction in savings was
concentrated among holders of financial assets. However, there was a big decline among
homeowners relative to renters, so capital gains on housing may have displaced saving.
Since the change happened among all groups of the population, macro factors must be the
cause. The commentators suggest that people may have had less to worry about, e.g. LH
Summers draws attention to Slemrod (1986) who relates saving to the fear of nuclear
war, which together with increases in medical insurance, social security and private
pension plans would reduce precautionary saving. They point out that better capital and

credit markets will ease liquidity constraints and reduce target borrowing. The change may

be partly an artifact of data definitions; if income increased from sales of assets, this

would not be treated as a change in income in the accounts.

2.4 Non-expected Utility Models

Epstein (1990) describes recent developments in this area. The method adopted is to apply
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non-expected utility models within a dynamic, intertemporally consistent framework. The
problem of dynamic consistency is discussed by Machina (1989). A criticism of non-EU
models has been that they may be dynamically inconsistent, as they imply that when
facing an intertemporal problem, non-EU agents will make initial plans, but may
change their decisions when they arrive at the actual point of decision. Machina shows
that this argument depends on the assumption that decisions are independent of previous
events or outcomes. In Epstein & Zin, dynamic consistency is achieved by the use of
recursive utility functions. So far, these have only been applied in the complete markets
case with constant tastes. Two papers by Epstein and Zin (1989, 1991) describe the theory
and the econometric application. This theoretical approach brings several advances: it
enables risk aversion to be separated from the degree of intertemporal
substitutability, 1t puts atemporal non-expected utility theories into a temporal framework
and succeeds in generating testable implications for the temporal behaviour of
consumption and asset returns. Different specifications for the recursive utility
functions are examined: expected utility, Kreps/Porteus (Kreps & Porteus (1978)) and
Chew/Dekel (Dekel (1986)). In the empirical tests, expected utility was not consistent
with the data, but there was no conclusive evidence for choosing between the
non-EU theories. Non-EU dynamics emphasizes the importance of the structure of
the representation of decision problems, as the results obtained from non-EU optimization

vary if the method of structuring (or thinking about) the problem changes.

2.5 The Behavioural Life Cycle Hypothesis

This theory 1s an attempt to provide a more sophisticated psychological model than the
conventional economic model of behaviour, with which optimization methods can then be

used. The 1deas arose from the realization that a large quantity of evidence, both
statistical and anecdotal, contradicts the LCM?®, Cardes (1990) discusses these anomalies,

1n particular the 1dea of bequests. If bequests are included in a savings model, the factors

entering the utility function will need to be changed. There are various views of bequests:

parents and children may share the risk that parents will live longer than expected or

© One important psychological effect is the frame in which decisions are taken (see e.g. Puto

(1987)) for a discussion and experimental investigation of these effects).
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parents may use bequests to extract services from children, in which case bequests give

services during retirement. If, however, bequests are altruistic, the childrens’ utility
enters into the parents utility function. Given considerations such as these, savings will
be dependent on the family structure. This 1s supported by a comparison of Japan with the

U.S. Japan has a higher savings rate while 80% of elderly live with their children,
compared to 10% in the U.S.

Shefrin and Thaler (1988) is a description of the behavioural life cycle hypothesis, which
explains many of the anomalies in the evidence. Thaler (1990) details some of the

behavioural implications of the hypothesis. The idea is that money is not fungible 1.e.
money from one source i1s not regarded in the same way as money from other sources.

They suggest that people have three mental accounts: a current income account, an asset
account and a future income account and that these accounts have different marginal
propensities to consume. The MPC for current income is 1, for assets is 0 and for future
income is between these two extremes. Also, people have two contradictory elements in
their utility: a desire to consume now ("impatience") and a desire to save for the future
(which is also true for conventional models that model assign utility to current and
future consumption). Impatience, combined with differing MPCs implies that people will
act as if their temporal discount rate exceeds the interest rate. At the same time, their
desire to save causes them to regret their lack of self-control; they are, in fact,
dynamically inconsistent. They therefore overcome this lack by making savings decisions
that are difficult to reverse e.g. joining pension plans. In this way, they voluntarily constrain
future choices and try to remove or reduce the effect of their dynamic inconsistency. It
is also suggested that people adopt heuristics for saving. They do not borrow from
assets or future income to finance current consumption except in emergencies such as
unemployment and even then consumption is cut as far as possible. This means that

consumption tracks income. People engage in precautionary saving, which means that the

asset account is kept small and they save for retirement in ways that require little self

control, which implies that most retirement saving will be non-discretionary.

A similar philosophy addressing a different aspect of economic behaviour is Akerlof and
Dickens (1982), who also developed a behavioural theory to explain apparent anomalies

in peoples economic decisions. They took the idea of cognitive dissonance from
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psychology, which proposes that people have preferences over their own beliefs about the
state of the world as well as over the different states and that people can manipulate their
own beliefs by selecting sources of information likely to confirm desired beliefs.
Furthermore, once acquired, beliefs persist over time. Thus people may have and maintain
beliefs which are not an accurate view of the state of the world. An implication of this
theory is that people, if left alone, may purchase too little old age insurance 1if they prefer
not to contemplate a time when they are old. This is a justification for social security

legislation.

2.6 Near Rational Behaviour

This literature takes the conventional models described by Deaton (1992) as the point of
departure and looks at small deviations from ‘optimal' behaviour. There are several
strands of thinking in this area. Campbell & Mankiw (1991) have a model where some
fraction of aggregate income is received by agents who follow the simple rule of thumb
of consuming their current income and the remainder is received by forward looking
optimizing agents. They show that the utility loss relative to an all optimizing economy

is quite small if all agents have an equal share of consumption, but much larger if some

agents are consuming the current aggregate income while others consume aggregate
permanent income. They find that variables that predict income growth also predict
consumption growth. There is no evidence that real interest rates or changes in nominal
interest rates have direct effects on consumption growth once the effects of current income
are taken into account and also error correction terms do not improve the model if current

income is included. There is no evidence that the fraction of optimizing agents has

changed in the period 1970-1988.

In his comments on this paper, Cochrane (1991) makes an important point: showing that
a decision rule is optimal isolates the invariant aspect of behaviour, but showing that it
is near rational does not, as there are many near optimal rules. He proposes that research

should proceed using the Euler equation. This has the advantage that the Euler equation

describes a partial equilibrium that is independent of the underlying production

technology and can therefore be studied to yield information about preferences

without having to fully specify a general equilibrium model. However, Muellbauer (1994)
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exposes the limitations of the Euler equation approach.

Cochrane (1989) investigates the utility lost by not quite following an optimal
consumption path, using various decision rules. He finds that the cost of setting
consumption equal to income rather than following the PIH is only between $0 and $1 per
quarter, for a non-durable consumption of $3,500 per year. He tests a simple upper bound
on consumption changes, the cost of excess sensitivity -and smoothness of the
consumption path, tolerating predictable errors in the Euler conditions and the cost of
following a moving average process rather than meeting the Euler conditions. The
largest loss he finds is $1.65 per quarter, He points out that since these costs are so small,
behaviour may be dramatically changed by other factors e.g. costs of acquiring

information. He also argues that 1t is impractical to allow for these simply by adding a

few extra costs, as that would be an endless task.

Pemberton (1993) sets out a proposal for near rational behaviour. He accepts Hey's
(1983) argument that people cannot perform the backward induction solution to their
through life consumption problem because most people cannot solve the mathematical
problem and also because of the large degree of uncertainty involved. As an alternative,

they have forward looking models instead and he develops a relatively simple forward

looking model. The model has two periods, the present and the future and various random

income processes are examined. The consumption path is found to depend significantly

on the nature of the income process.

2.7 The Issue of Rational Behaviour

The concept of rationality is at the core of most economic analysis. A good example of an
economists view of rationality is the group of axioms underlying the EU model of
choice under uncertainty, which enable behaviour to be modelled in an analytically
tractable and consistent manner. Generally, the principle is that agents maximize the
benefit to themselves of their actions in a consistent manner i.e. consumers maximize
utility in all their decisions and their utility functions are fixed, at least for some
significant length of time. Given that economics is a study of how to allocate scarce
resources this is a very sensible position to take. A broader definition is given by

Harsanyi (1986): rationality means that human behaviour is goal directed in some
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consistent manner.

Lea, Tarpy & Webley (1987) considers the status of economic rationality.
Psychological experiments demonstrate that the principles of rationality on which most
economics is grounded (constrained optimization and the axioms underlying EU theory)
are untrue. Unfortunately, the implications of these experiments for real economic
behaviour are unclear and the framework of rationality can always be maintained by
making additional assumptions. Consequently, they consider that asking the question
"do people behave rationally?” will not provide any useful insights and that work
should concentrate on the content of behaviour. They identify two senses of rationality
- 'sensible’ behaviour and conscious reasoning. Alternatives to rational behaviour are
random behaviour, learning/habit and satisficing. Rationality may vary, depending upon

the importance of the decision.

Schoemaker (1991) discusses the use of the optimality paradigm. An essential feature
is that it involves mathematical as well as empirical content. It can be misleadingly clear,
since any behaviour can be modelled as optimal, given sufficient degrees of freedom.
People cannot objectively perceive the whole of reality, so everyone has his or her own
reality and consequently there 1s no single idea of what is rational. Optimality
principles may be postulated that do not add up to a coherent whole. He contrasts
purposive (teleological) things to which intention is ascribed, with non-teleological
things, which have causal explanations. His worries about the use of the concept are
expressed as possible biases: if the data fits optimality, this does not necessarily mean that
the agent is optimizing, researchers may look harder for confirming than disconfirming
evidence, there may be a tendency to rationalize away anomalies and the use of the
paradigm may create an illusion of understanding by describing rather than explaining.

A most acerbic comment comes from Bookstein (1991); optimality principles are only

mathematical reformulations of the postulate.

Sugden (1991) reminds us that rational choice theory describes certain regularities in
human behaviour and that these choices are consistent, but only from the perspective of

a particular theory. He argues that Savage's axioms of choice under uncertainty are much

stronger than can be justified merely by an appeal to an instrumental conception of
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rationality and that, in a game context, rational choice theory is self-defeating -
individuals who are known to be rational in the conventional sense may be less

successful than they would have been if they were known to be less rational.

Simon's views on economic rationality are summarized in Simon (1987). Psychology
and economics both accept that people are rational in the sense of having reasons for what
they do. However, neo-classical economics differs from other social sciences by not
stating the goals and values, by postulating global consistency and by postulating that

behaviour 1s objectively rational in relation to its total environment.

March (1978) identifies different concepts of rationality. The most important is limited
rationality: people simplify problems as they are incapable of anticipating and
considering all possibilities and information. Instead, they develop 'reasonable’
responses: rules that are not optimal but do solve the problem. These may be manifest as
step-function tastes, simple search rules, organizational slack, 'incrementalism' and
'muddling through' and uncertainty avoidance. He defines process rationality where
decisions are reasonable 1n terms of the decision process rather than the outcomes. System

rationality occurs where knowledge 1s formed over time within a system so that optimal

action 1is taken by agents without a full comprehension of its justification. Adaptive
rationality captures the idea that learning from experience is retained in a large memory
store, but experiences are not explicitly retrievable so that current reasons may be
separated from current actions. Rules of behaviour may come from not from
calculations, but from survival and growth of social institutions where the rules are
followed. Choice 1is then dominated by standard operating procedures and social
regulation of social roles. This i1s Selected rationality. Posterior rationality is a process
whereby actions are exogenous. These lead to experience, which is then evaluated in

terms of preferences. These preferences are generated by the actions and consequences

themselves and the choices are justified by posterior consistency with goals

developed through a critical interpretation of the choice.

The idea that people choose how rational to be is taken up by Devinney (1989).
Originally formulated by Etzioni (1988), the concept 1is that rational behaviour is

difficult and therefore costly. Rationality can be thought of as a variable determined by the
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cognitive work required, personality and societal foundations and the maintenance and

adaption of the level of rationality over time. Personality and society are exogenous, but
cognitive work and maintenance can be chosen. By including a cost of effort function in
an expression for expected utility, Devinney derives a first order condition for the

optimal level of rationality.

The idea of limitations on people’s rationality finds its most clear and comprehensive
exposition in the work of Simon. A summary of the basic idea is given in Simon (1983).
Rationality involves axioms and rules of inference, brought together in a theory to

reach conclusions. Since normative outputs cannot be obtained from descriptive inputs,

our view of reason and hence tests for rational behaviour necessarily rest on value
judgments. The implication of this is that we cannot claim that a theory is better because
it describes rational behaviour, but can only say that it fits the data. Furthermore, any
theory of rational behaviour embodies its judgments. He disagrees with the judgments

incorporated in subjective expected utility, claiming that humans do not have the facts,

reasoning powers or the consistent structure of values assumed by SEU theory.

His alternative is bounded rationality. Peoples decisions are about specific matters,
assumed to be independent of other areas of life. They do not work out a complete
probability distribution over all possibilities, but have a general idea with a few
contingencies worked out. Attention 1s focused on one immediate issue, with values and
aspects of that issue. Different decision domains evoke particular values and so
inconsistencies in choice may result from fluctuating attention. A large part of the effort in
making a decision is devoted to gathering facts; the actual choice may take little time. In
accordance with this view, one of the principal functions of emotions is to focus
attention on e.g. physiological needs. People have mechanisms to generate alternatives and
a capability to acquire facts, together with a modest ability to draw inferences. The
consequences are that bounded rationality does not optimize and it does not guarantee
consistency - choices may often depend on the order in which attention is drawn to them.
In order to model decision making, we need to find the givens of the decision making
situation, the focus of attention, the way in which the problem 1is represented and the

process used to specify alternatives, estimate consequences and choose among

possibilities (Simon(1987)).
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2.8 The View from Psychology

Psychologists have, to a limited extent, considered problems of economic behaviour.
Because of its nature as the science of behaviour, it has inevitably tended to question
and often challenge the relatively simple concepts of behaviour that are often used in
economics. An introduction to the discipline of psychology, written for economists, is
chapter 1 of Lea, Tarpy & Webley (1987). The conclusions from this overview were
described in the introduction. The different paradigms that have been prevalent in
psychology are contrasted in Skinner (1985). These are cognitive science and
behaviourism. Cognitive science postulates that the causes of behaviour come from within
the organism - people think and then act. Behaviourists stress the role of antecedent events
in the environment and the environmental histories of the species and the individual i.e.
the environment selects behaviour. In cognitive science, the direction of the causal link
is from the individual to the environment, but in behaviourism this is reversed. He also
analyses subjective expected utility theory from a psychologists viewpoint. In behavioural
terms, people act according to rules that describe contingencies under which behaviour
is reinforced. People do most often those things which have been abundantly reinforced
without making subjective estimates of the probabilities of enforcement and these
reinforcers are real, not expected. Because contingencies are more effective than the rules
derived from them, violations of the axioms of SEU are unsurprising. However, people are
still 'rational’ in the sense that contingencies of reinforcement are effective. A corollary
of this is that the description of contingencies and actions based on the description can

obscure the effect of the contingencies themselves.

Foxall (1986) describes this debate from consumer psychologist's outlook. The idea
underlying cognitive processing is that a change in behaviour cannot be conceived
without previous, intrapersonal change. As such, the process depends on personality
traits. This sequence of cognition - affect - conation has been shown not to be the most
accurate way of describing the consumer choice process. Behaviourists explain behaviour
with reference to extrapersonal events alone; the radical behaviouralist paradigm being
the study of behaviour in the context of other behaviour. Following this paradigm, an

important determinant of behaviour is the resulting effects on the environment.
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2.9 Studies of the Cognitive Process

A description of the brain for application to Al is given in Marris (1992). His general
conclusion is that economic systems are networks of organizations, which are
networks of brains and the brain itself is a neural supernet so that the brain (and
perhaps economies) can be modelled as parallel networks. He also gives a description
of features of the brain. There is a deep memory, which is a large network, whose access
works from addressing content and from then association. It is inaccurate, but able to work
from incomplete or inaccurate instructions and has an almost infinite capacity. In contrast
to this deep memory, the brain has a sequential mode for logical operations and what is
called 'thinking' generally. When the sequential mode is active, we are in the conscious
state and the short term memory does logical work, interacting with the long term (deep)
memory. Processing uses both sequential and parallel modes. The short term processor is
severely limited. Access 1s addressed by content and is accurate so that logical
operations can be performed, but they are constrained by the capacity limitation. Marris's
model of leamning

is of a change in the deep memory, 1n particular the mental models that are stored there.

The processes of learning do not always pass through the short term memory.

Preferences are mostly learned, with a few primitive desires being equivalent to a random
access memory. They are stored in the deep memory and are activated when the mind
iIs conscious. Marris's definition of rationality is behaving in accordance with one's
preferences, which leads him to the conclusion that although processing capacity is
bounded, if the brain has methods of converging to consistency with preferences in the
deep memory, bounded rationality may be less significant than is often assumed. Against
this, given that the deep memory has no internal requirement for consistency and the

limitations of conscious logic mean that consistency cannot be imposed, the idea of

rationality 1s called into question.

Another facet of this model of memory 1s the brain's ability to make decisions in
seemingly new situations. The whole of the memory can be applied to any one problem
to some extent so that the brain can find analogies in apparently remote areas, using both

qualitative and quantitative information. This comes from the network structure of the deep

memory. The formation of expectations 1s dependent on this ability.
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Macro-expectations are the product of a social net of brains and since expectations of
an individual can be very fragile, overall expectations will be subject to epidemics.
These may occur without any statistical basis, but as a result of just one or two events,

often without any clear previous parallels.

The possible potential of the computer analogy is illustrated by Fox et. al. (1990). While
considering a way of integrating classical decision theory and qualitative reasoning, they
suggest a list of elements that may be necessary for decision making. These are: initializing
and terminating conditions, relevant theories, relations for the generation of options,

associations, input and output parameters and subprocedures.

Moss (1992) describes processes for Al inductive learning. The two directions are

generalization and specialization. He describes experience as incremental improvements
in understanding the relations between actions and outcomes, leading to a better general
understanding of the environment. When a set of initial conditions becomes familiar,
the specialized appropriate actions become routine and the action rule is relied upon

without using the full decision-making process.

Nilsson (1979) proposes a system for problem solving behaviour with the aim of
providing methods for AL. He takes goal-seeking as a basic attribute of the human brain.
This involves a model of the world, constructed of propositional statements that use
predicate calculus and a hierarchy of routines to elicit behaviour. The top level routine
specifies actions for each proposition and state of the world. A behaviour interpreter
checks each proposition in turn until it finds one that is true, when it executes an action
(which may itself be a routine) and starts from the top again. The scheme lacks flexibility
to allow for changes in states and going back to the top each time can be wasteful.
Planning is required, in which possible chains of events are simulated and he has
a concept of hierarchical planning with reasoning proceeding in different levels to
reduce the number of combinations that have to be considered. Deductions are 'if...then'
statements with certainty, while inferences are similar statements with probabilities.
Inferences involve propositional knowledge and ways of making inferences in an

inference net, starting from certain premises and using deduction rules whose

conclusions are uncertain.
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2.10 The Human Decision-making Process

Following on from computing analogies to the brain, I will now consider descriptions
of human problem solving and deciston making. A description of problem solving is given
in Bench-Capon (1990). Problems are decomposed into a sequence of sub-problems
which may be further decomposed. There is a search for patterns, so that familiar patterns,
to which the response is known, can be 1dentified. Humans use rules of thumb: actions that
are often, but not always successful in certain circumstances. This is similar to pattern

seeking, but is applied opportunistically and i1s known to be fallible. Rules of thumb are

used in an effort to discern a familiar pattern if these cannot be seen.

Hogarth (1987) gives a relatively comprehensive account of the human decision
making process and discusses methods for decision-making. He describes the bases of
judgment emphasizing the influence of peoples limited information processing capacity,
which means that their perception of information is selective, not comprehensive. An aspect
of this is that anticipations play a large part in what is seen. Processing is sequential and
people use heuristics rather than optimizing calculations to reduce mental effort. People
have limited memory which works by an active process of reconstruction, so that memory

can change depending on which association 1s used. People attach meaning to information

which will change with context. Most judgments are the outcome of a number of

comparisons with points of reference.

Although the world may be deterministic, people’s imperfect knowledge makes it
uncertain to them. They have emotional difficulty accepting uncertainty and therefore tend
to deny it. This is manifest as a tendency to seek patterns where none exist and to
make unjustified causal attributions. People do not accept statistical independence and

believe that observed data are a true reflection of the data generating process. They also

have problems combining information. Inconsistent and disconfirming data are not sought
and if found are downplayed, prior probabilities are not assessed and when updating beliefs
they do not evaluate new evidence against all other alternatives simultaneously. This
means that, in contrast to probability theory, absence of an alternative does not imply
strong belief. Frequency is judged by the number of instances experienced, without

allowing for sample size and the order of presentation influences the weight attached to

32



data. Either the most recent or the first data to be received may be over-weighted.

There are costs and benefits of mental effort. The benefits are: it assists in controlling
actions, helps clarify goals and preferences, creates the habit of thinking and may
identify actions that are not immediately obvious. The costs are: uncertainty is

highlighted, trade-offs are made explicit and demands are made on limited cognitive

resourcces.

The limitations of information processing capacity mean that strategies have to be

adopted to simplify judgment and choice, otherwise information overload will prevent

people from discerning the significant variables. These strategies are often effective, but
can lead to systematic biases. Various strategies for choice are listed, divided into
compensatory (linear, additive difference, ideal point) and non-compensatory
(conjunctive, disjunctive, lexicographic, elimination-by-aspects) methods. Payne found
that when little information was available, all the information was used and the more
comprehensive compensatory strategies were adopted and in more complex situations
people selected information and there was more variation in search strategies with more

intra-dimensional processing.

The structure of memory causes bias in judgment, in particular the way in which recall
functions. People use ease of recall as a cue for frequency and information working on
several senses is easier to recall. Emotional associations also aid memory. There is
hindsight bias, where decisions are judged relative to the outcome and not the initial
information, so that people are not as surprised by outcomes as they should be. Another
source of bias is that knowledge of outcomes may unduly influence explanations of the
past, so that necessary (but not sufficient explanations) are accepted too easily. These
beliefs are then difficult to modify from feedback. Hogarth concludes that the most
important information processing bias 1s an unwillingness to use mental energy to imagine

different possible outcomes i.e. uncertainties that accompany such thought trials

outweigh the

benefits.

The consumer choice literature has also made suggestions about the nature of the human
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decision process, often arguing from empirical observation of consumption choices.
Olshavsky & Granbois (1979) makes the proposal that purchase decisions may not be
preceded by a decision process, but may be just an expression of predetermined

needs/tastes so that there is no evaluation.

Johnson & Formell (1987) argue that consumers representations of a product choice will
depend on the attributes of the choice. More abstract attributes are likely to resemble
continuous dimensions, for which dimensional analysis can be used and more concrete

attributes will resemble discrete features, where feature-based methods are more

appropriate.

An alternative to maximizing called matching is discussed in Miller, Heiner & Manning
(1987). The idea is that in equilibrium subjects divide their behaviour so that the
distribution of responses matches the distribution of the reinforcement produced by the
responses. Whereas maximizing assumes agents have a single scale of value on which all
activities can be found, matching postulates that there are many scales and agents are trying
to equalize the value on each scale. Agents might also choose a combination of

maximizing and matching, trying to extract the largest possible value out of different

activities.
2.11 Empirical Analyses of Cognitive Processes

Bettman & Sujen (1987) tested the effects of framing on consumption decisions made
by students. They found that framing influenced the decisions for expert and novice
consumers when alternatives were non-comparable and novices when alternatives were
comparable. They suggest that the fundamental distinction between sets of

comparable and non-comparable alternatives may be the availability of criteria, as

opposed to the need to construct them and not any inherent difference.

An experiment to investigate links in the cognitive process was performed by Grunert
(1989). He has a model of the cognitive processing structure of the brain as a network of
uses, alternatives and knowledge in which there are two types of cognitive process:

automatic (largely unconscious) and strategic (conscious; altered at will). External
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stimuli and internal motivation result in various parts of the network being activated and
the activation spreads rapidly through the network along associative links. In spreading
along these links, some activation 1s lost in inverse proportion to the strength of the link.
If, as a result of the spreading process, activation reaches a threshold value the process
becomes conscious. The activation level thus governs information retrieval and the level
is used as a heuristic for the 1mportance of the aspect for the problem so that the
association strength gives hints on what to do with the information. Familiarity
depends on the total extent of links to the rest of the network. The strength of the links
relating a product category to an attribute category determines the probability that an
attribute or an attribute value comes to mind when a product category is activated. The

weight of an attribute in an evaluation is based on the strength of the link between an

attribute/value category and a use category.

Analysing the transcripts of interviews with consumers who had made a complex
choice (selection of central heating), he found that the number of concepts that become
activated through the spreading process at any one time is 5-10, because of the limited
capacity of working memory. Retrieval of additional concepts requires a new spreading
pattern, based on a different start activation pattern, so that categories become conscious

in clusters of 5-10. Within a cluster, categories are highly associated, but this is not always

the case across clusters.

Payne et. al. (1990) performed a Monte-Carlo simulation of the relative performance of
different solution methods to a multi-attribute choice problem. They divided each
solution method into steps (such as read a value into working memory or compare two
values in working memory) and used the number of steps for a solution as a measure of
the effort required. The performance of each procedure was measured in the range of a
full weighted additive method to random choice. The comparisons were made for an
unlimited and a limited number of steps to simulate stress/time pressure. The following
procedures were considered: equal weight method (EQM) in which attributes are not
weighted, elimination by aspects (EBA) where the most important attribute (or the state
of the world with the highest probability) is found, a cutoff value for that attribute
is retrieved, options below the cutoff are eliminated and the process 1s repeated in order

of importance of attributes until only one option remains, satisticing (SAT) where
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alternatives are considered one at a time until an option is found that has no attribute
values below the cutoff levels, lexicographic (LEX) in which the most important attribute
is found and the option with the highest value of that attribute is selected and if there is a
tie, the next most important attribute is compared and the majority of confirming
decisions (MCD) where pairs of options are compared and the option with the largest

number of higher attribute values 1s retained and compared to the next alternative.

Simple decisions enable people to use more comprehensive and consistent methods,
where all attributes are considered simultaneously. Complicated or limited duration

problems force simpler methods with selective use of the available information. When

there was no time pressure, it was found that the LEX had 90% accuracy vs. the weighted
additive method for 40% of the effort and EQM 89% accuracy for 30% effort. The most
efficient heuristic varied with the number of options and attributes. With processing

limitations, the results were more variable, with LEX and EBA best overall. It is worth

noting that LEX may be intransitive,

2.12 Motivational Factors

This section brings together a series of suggestions for psychological factors that
influence peoples savings decisions. This level of analysis is of a more general nature than
the cognitive theories and analogies just discussed and the limited understanding of the
structure of human thought processes inevitably means that the contributions to this
literature are very disparate, often dealing with parts of the problem. The basic ideas of
motivation theory are surveyed in Lea, Tarpy & Webley (1987), grounded in activation
and drive theory in which basic drives combine with knowledge or habit to produce

responses. Drive motivation is learned from stimuli (positive or negative) and
organisms are motivated to maintain an optimum level of activation, rather than trying to
reduce a drive (or need) to the lowest possible level. The most famous theory of needs
was developed by Maslow (1943). He postulated five levels of need that are ordered in
a hierarchy in which needs of a level only affect behaviour when the needs of the lower
levels have been satisfied. The levels are: physiological, safety, love affection and
acceptance, social status and esteem and self-fulfilment. Deprivation of a need leads to

dominance of that need until it is gratified, when the next higher level is activated.
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Herzberg et.al. (1959) divided needs into hygiene (e.g. pay, recognition) and motivator
(e.g. achievement, responsibility, exercise of skill) needs. If hygiene needs are not met,
dissatisfaction is felt, but they cannot provide positive satisfaction and this is only provided
by satisfying the motivator needs. In contrast to Maslow, they argue that hygiene needs are
insatiable, so that if positive satisfaction is to be found, both categories of need must be

satisfied simultaneously. A useful theory of motivation cannot be static; it must allow

variation with circumstances.

At various times economists have also considered motivation in order to appreciate the

factors that determine economic behaviour. They have not tended to develop theories

of motivational structures, but have concentrated on direct consideration of the drives

that activate behaviour.

In the General Theory, Keynes (1936) listed factors affecting his propensity to
consume. The objective factors are: changes in the real wage, changes in the difference
between net and gross income (though he dismisses this as not practically significant),
windfall changes in capital values, the rate of time discounting, fiscal policy and
expectations of the relation of present and future income. Subjective factors are:
precaution, foresight - provision for an anticipated change in the relation between income
and need, to enjoy interest and appreciation i.e. a preference for larger real consumption
in the future rather than a smaller current consumption, to gratify an instinct to look
forward to a gradually improving standard of living (even though the capacity for
enjoyment may be diminishing), independence, for entrepreneurship, pride - to bequeath

a fortune and avarice - unreasonable but insistent dislike of expenditure as such.

Among economists, Etzioni has been a strong proponent of considering psychological
motivations for economic actions. In Etzioni (1988) he argues that individuals are

governed by normative commitments and affective (i.e. emotional) involvements, both
in choosing goods and the ways in which the goods are obtained. Normative/affective
factors such as conforming to socially acceptable behaviour can exclude logical/empirical
considerations and can even make an actor perceive only one course of action. These

factors also colour interpretations of facts and the weight attached to information. They

may also disrupt sequential logical thinking, causing steps in the logical process to be
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skipped or terminated while incomplete, e.g. collecting a lot of facts, but then jumping
to a conclusion. High stress levels increase random behaviour, the error rate and there
1S aregression to simpler responses, culminating in rigidity. Normative/affective factors
shape the inner self, defining specific areas as demanding a decision on logical/empirical

grounds. There is an emotional commitment to decisions once they are made.

From Pieters and van Raaij (1988), Etzioni discussed four functions of affect. It interprets
and organizes information, influences the mobilization of a person's physical and mental
resources, will control sensation seeking or avoiding to reach optimal arousal (e.g.

boredom vs. stress) and is part of the process of communication.

Van Witteloostuijn (1988) argues that the major result of the behaviouralist framework
is the introduction of routinised behaviour - as long as aspiration levels are satisfied,
routines are maintained. In proposing that maximizing and satisficing are effectively
equivalent, he claims that for the individual, chance and aspiration levels influence the

comparability of results between maximizing and satisficing decision making.

Kagel & Green (1987) discuss intertemporal inconsistencies, such as the phenomenon
of preference reversal, found in experiments with animals as well as humans. They

consider the problem of self-control and suggest that this behaviour in animals will be

caused by evolutionary pressures in their natural habitat.

The idea that savings behaviour in humans can be seen as analogous to hoarding
behaviour in animals is explored in Lea & Tarpy (1990). They find that the economics
literature agrees with Logue's synthesis (Logue (1988)) in its rejection of any simple

statement about tendencies for itmpulsiveness vs. self-control.

Warneryd (1989) surveys various economists approaches to savings behaviour. Fisher
claimed that society can affect the general level of 'impatience’ and that if this goes up,
interest rates will rise. Katona identified three classifications of saving: contractual,
discretionary and residual (saving by default), all of which are affected by habit lags. He
also developed a methodology which combined savings /consumption as a function of

disposable income (statistics) with surveys to determine the willingness to save.
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Consumer confidence is stressed by van Raaij & Gianotten (1990). Confidence is affected
by expectations of the household's financial situation and by expectations of the general
economic situation. Actual saving is largely determined by the evaluation of the household
financial situation. Credit is seen as a luxury service, so that households with favourable

income developments tend to borrow more.

Slemrod (1986) performed an analysis that demonstrated that saving was affected by
peoples feeling of security. In the U.S. fear of nuclear war reduced savings rates. Fethke

(1989) pointed out that marriage dissolution may decrease a family's savings rate, cause

shifts in the portfolio to assets with lower interest rates and destroy or deplete assets.

One of the few empirical analyses of general factors that affect savings behaviour is Lunt
& Livingstone (1991). They surveyed 279 subjects and performed two OLS regressions
with recurrent and total savings as the dependent variables. Recurrent saving was measured
as recurrent commitments to discretionary savings and total saving was measured as
liquid assets in banks and building societies. The results are shown in table 1. The figures
in the table are the coefficients of the explanatory variables that were found to be
significant. Spending on clothes ( a form of durable goods) is associated behaviour to
saving, whereas pursuit of enjoyment involves consumption and the loss of ability to save.
A saver does not spend to enjoy, but to possess goods of value at home and in the bank.
Older people may have more total savings from redundancy payments, retirement, lump
sum insurance payments and because they are more likely to have inherited money from
the previous generation. In total saving, economic variables accounted for 42% of
variance, demographic variables 11% and psychological variables 5%. For recurrent
saving, demographic vanables were insignificant and psychological variables

accounted for 17%.

Dahlback (1991) tested the hypothesis that risk preferences affect saving. Cautious
subjects tended to have a lower level of debt and more money in bank accounts, while

there was no relationship between the propensity to take risks and total net capital or
subjects ability to manage sudden extra expenditures. Furnham (1987) investigated peoples
attitudes to saving as a part of their structure of economic beliefs. In order of importance,

the significant attitudes to saving were: the pointlessness of saving, saving being
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beneficial, saving leading to wealth, saving as denial, importance of investments in
determining the best way to save. He analysed people along two dimensions: tough/tender

minded and collectivist/individualist and associated attitudes with points in this space.

Benefits and

Table 1

Regression analysis results from Lunt & Livingstone (1991)

Dependent variable - Recurrent Saving

Explanatory variable coefficient
disposable income 0.29
spending on clothes 0.74
total savings 0.22
value of enjoyment -0.23
spending on food -~ -0.26
attitude to debt as
bad management 0.18
argue with partner 0.22
discuss with friends 0.20
use 'for sale' columns - =0.20
shop for best buy 0.15

No. of observations=92  R?*=0.86 total variance explained = 65%

Dependent variable - Total Saving

Explanatory variable coefficient

age 0.22

sex (male +) 0.14

no. of children -0.24
disposable income 0.22

total investments 0.54
spending on insurance 0.16

value of achievement 0.13
attribution of financial

problems to luck -0.19

attribution of financial
problems to unexpected repairs 0.15

No. of observations = 193 R?*=0.78 total variance explained = 57%
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saving through investment were associated with tough individualists, saving leading to

wealth with tough collectivists and saving as denial with tough mindedness.

2.13 Economic Psychology

This strand of the literature is self-consciously multi-disciplinary, stemming from a
belief that the understanding of economic behaviour can be improved by tackling some of
the behavioural issues raised by psychologists and by applying some of the methods used
in that science to economic problems. In their introduction to this discipline, Lea, Tarpy
& Webley (1987) describe both economics and psychology from which economic
psychology arises as a synthesis of the two. In the section on attitudes and behaviour, they
point out that attitudes must be at the same level of generality as behaviour if they are to
predict behaviour, in combination with personality and situational factors. Social
comparisons are important; people use the behaviour of others to interpret or define an
ambiguous situation and have a notion of equity in which they try to keep their net rewards
proportional to their inputs. They state that most behaviour, including economic
behaviour, is learned. Learning may be classical/Pavlovian in which the meaning of a

stimulus is acquired from its relationship to an already meaningful stimulus, learning of

responses to affect outcomes, or imitative.

They also consider the psychology of saving. Laymen have a different definition of
saving to economists; for most people, durable purchases and repayment of loans are not
savings. In western society, there is a perceived morality of thrift. Katona noted that
people plan to save more than they actually do, although conspicuous consumption
confers status. They contend that the moral status of saving comes from the puritan culture
and the realization in society that saving 1s difficult. This issue is emphasized by
experimental results that find that people tend to choose a small reward now, rather than
alarger reward later. Duesenberry (1949) argued that consumption depends on consumers
relative income, so that preferences are interrelated, not independent. Saving up to buy a
particular good is discussed; although few people regard this as an important motivation

for saving, it accounts for about 1/3 of all saving. This form of saving will result in
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irregularly alternating saving/dissaving behaviour over a relatively short time frame

compared to the life cycle.

Considering the factors that affect saving, psychological data suggest that interest
payments are too small and remote for the rate of interest to much affect savings
behaviour, which is consistent with the idea of impatience. Higher inflation leads to
higher saving in contradiction to typical economic analysis, usually at the expense of
durable expenditure. Durables purchase is associated with striving after social status;
which is consistent with Maslow's hierarchy of needs, but can also be seen as illiquid
saving, so that shifts to bank deposits in times of difficulty are a move to liquidity, rather
than a reduction in savings. However, durables purchase has different psychological
properties to saving; people typically buy more durables than they predict but save less,
although both increase disproportionately in response to windfalls and tend to have
positive income elasticities. Possible explanations for saving among the elderly are an
increased interest in bequests, or possibly a shift in tastes with higher risk aversion.
Children are also observed to save a lot, although results of laboratory experiments show

children being unable to save.

In their concluding chapter, a new paradigm of dual causation is proposed. Individuals
display economic behaviour, which should be predictable to some extent by psychologists.
Individuals behaviour combines to determine aggregate behaviour. At the same time,

the economy in general is an important influence on individuals behaviour. They see

attitudes as intervening variables 1n this process which may be the root cause and best

predictive level of behaviour, even if some attitudes may be predictable from economic

variables.

2.14 Consumer Research

In the context of this study, the usefulness of the consumer choice literature is its study
of how consumers make decisions and as such, this section is related to the earlier section
on decision making. However, it is also a field in applied psychology since it is

undertaken to enable consumer's behaviour to be manipulated. Both the distribution and

level of consumption may be atfected.
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One recent theory is that of Lehmann & Moore (1991). This is a combination of the Luce
choice model (Luce (1959)) and hierarchical models, as suggested by Tversky & Sattath
(Tversky & Sattath (1979)). There is a tree structure of attributes, with a value function
similar in form to the Luce model including differentiation by physical attributes and by
product image. The model nests the tree-structure and the Luce simply scalable models

and so is a combination of hierarchical and brand based choice.

Haines & Ratchford (1987) propose a model allowing for intransitivity. They suggest four
factors that affect consumer choice: commodities, wants, the want satisfying powers of

the commodities and consumer knowledge. They define a preference function as a

difference between the attributes of two products, defined as a weighted sum of the
perceived instrumentality of the attributes, where the weights are the value importance of

the attributes. Variations in the weights and instrumentality values can produce

intransitivity. They suggest that the attributes could be grouped into subsets.

There is an extensive literature devoted to empirical studies of consumer choice. Puto

(1987) studied the way in which frames of reference changed in a two stage buyers
experiment. Expectations, the buyer's objective and the sales message were controlled and
the initial and final frames of reference were measured. The frames were defined as the

focus that the buyer had on the problem when they made the choice of purchase contract.

The experiment demonstrates that experiments can suggest the frames that people will

use in making decisions and how available information affects the frame.

Walker & Olsen (1991) performed a means/ends analysis. Means represent product
knowledge/attributes and the ends represent aspects of the consumers self-knowledge
that may vary with the context. Content analysis of a survey of card purchases showed
that a thinking-of-you situation activated receiver related goals while a wedding situation
activated goals related to self-expression. An analysis of the means-ends linkages
indicated that differences in activated goals affected the meaning of the attributes to which
the goals were connected. Values are only related to behaviour when those aspects of

self represented by the values are activated in a given situation.

Navon (1987) studied effects on performance of doing two tasks simultaneously.
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Subjects tend to adjust the level of performance of a task to the level being required,
without affecting the performance of the concurrent task. If performance of the concurrent
task is being maximized, it will be kept high regardless of how well the other task is

being performed. This suggests that processing resources are not necessarily limited.

Solomon & Buchanan (1991) surveyed 1197 'yuppies' and found that there was a
correlation between products purchased in terms of a symbolic relation rather than a

functional relation e.g. gourmet ice-cream and foreign cars in the U.S.

Hutchinson & Alba (1991) used stereo choices to study the use of irrelevant information.

Three attributes were used, of which only one was relevant. It is possible that learning of
simple relationships may frequently fail in multiple aspect decisions. Increases in
memory load will inhibit and intentional processing goals enhance analytic processing.
They found that attention tended to be directed to a single attribute, which was only
sometimes the relevant one. The choice of focus depended on the context. They conclude
that beliefs are significantly affected by irrelevant data that should be ignored, such as

advertising, packaging or brand loyalties. There was evidence that information was
unequally weighted: non-analytic subjects were found to rely heavily on a limited

amount of salient attribute information.

Javalgi (1988) made a comparison of a hierarchical choice model (based on a threshold
concept) to a multinomial logit model (based on utility maximization). He used data
on farmers choices of retail outlets to measure the models predictive performance and
found that the hierarchical model was less affected by the number of attributes in the

decisions. The logit model assumed simultaneous evaluation of all attributes.

2.15 Choice As Imaginative Creation - the Ideas of G L. S Shackle

Shackle is known for his distinctive views on the nature of the decision making process.

His ideas are presented in Shackle (1979). Direct experience 1s the transience of thought
which is the basic meaning of time. Choice 1s the choice of thought of actions and as

thought, choice is also a transient. There are two possible philosophies of choice:

determinism/inevitability and decisionism. Shackle follows the latter. He sees the

44



thinking, imaginative being as a “continuous originator of history". If choice is
effective its results are uncertain: what can happen may be bounded but not prescribed, if
not there is no real choice and purpose is passive and illusory. The imagination of
different possibilities determines the choice set and this is a process of original thought.
"The question of choice is not: Which of these given, listed things shall we do? but: What
shall exist? What history shall be made in the world?" Shackle (1979 p.92). The act of

choosing results in a private moral commitment to take some form of action.

Ford (1987) bases his new theory of choice under uncertainty on Shackle's ideas. Shackle
sees probability as an inappropriate measure of uncertainty’®, as many decisions are
non-repeatable so that probability theory is not relevant and the subjective assessment of
the chances of the imagined possibilities occurring may not sum to 1. An agent may
think of a new situation, but not have changing beliefs about other possibilities. Shackle
introduced the concept of potential surprise: a measure of how surprised an agent will be
if an event happens. This has a lower bound of O and an upper bound depending on
temperament. A degree is assigned to each imagined outcome and is separate for gains
and losses. These levels assume an ascendancy in the mind; they maximize an

ascendancy function. Only monetary outcomes are compared, ranked by an indifference

map of gains/losses vs. the potential surprise variable. The process of choice collapses

potential surprise value to a monetary value, thus losing a degree of freedom.

In Ford’s perspective theory, the axiomatic foundations are stochastic dominance, risk
aversion in such a way that choices are evaluated by weighing up gains against losses,
there is no expectation principle since people are imagining the expectational elements
of choice actions and a new measure of belief that does not just act as a weighting in

some form of averaging process. There are four postulates: gains and losses are

segregated, outcomes are assigned an ascendancy value, whose function has monetary

7 Carter (1972) also discusses measures of uncertainty.

" Arrow and Hurwicz have also contributed to these ideas. In Arrow & Hurwicz (1972) they
show that “a plausible set of desirable properties for a rational criterion of choice under complete
ignorance” leads to a special case of Shackle’s theory (Shackle (1949)) in which “ the standardized
focus gain and focus loss become simply the maximum and mintmum payoff to a given action”.
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outcomes and an uncertainty variable as 1ts arguments, the perspective index P of a choice
action is a balancing of the best on the gain side vs the worst on the loss side and P is
evaluated for each prospect. This is intended to highlight extreme outcomes. The
uncertainty variable is an alternative to probability called a degree of belief. It has a range

form O to some positive number 0, which may differ between individuals. The degrees of

belief of potentially competing hypotheses sum to 0 and for at least one hypothesis, 0 is

greater than 0.

Earl (1983) also develops a theory of choice based on Shackle's rejection of probabilities.
He argues that observed economic systems function because of the bounds imposed by
imperfections of knowledge, rather than despite them. He uses Lancaster's proposition
that people buy goods for the sake of their characteristics rather than commodities.
Commodities can be thought of as bundles of characteristics and preference maps can be
drawn over characteristics rather than goods. Instead of continuous preferences, there are
hierarchical priority systems. There are two alternatives for the choice process:
compensatory methods, where the number of product attributes is restricted so that they can
be considered for all options simultaneously or lexicographically, where attributes are

evaluated sequentially, allowing more attributes to be considered, but eliminating

trade-offs between attributes. Attributes can be ranked in importance, so the option that

dominates on the most important attribute recetves the highest rating. Also, target levels
are set for each attribute, and an attempt 1s made to independently satisfy as many of the

target levels as possible.

The evaluation process uses Shackle's potential surprise curves, with a dual filter. There
is a neutral aspiration level, where the choice does not seem hazardous. If the person can
conceive of an outcome lower than the neutral level, the chooser is taking a gamble and
must have the possibility of a gain to make the gamble worthwhile. Each attribute is
examined in order of importance to see if the potential surprise curve is acceptable. All
schemes that are not acceptable are eliminated and the next attribute is then considered.
If more than one scheme satisfies all levels, the most neutral scheme is selected. Gains
are separated from losses. He uses Kelly's theory of motivation (Kelly (1969)) and
considers possible biases that people may have in the evaluation process. The shape of the

potential surprise curves may be fudged to favour the option that already has the best rating
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or if attainment levels are threatened and attributes with ambiguous priorities are given

priorities such that no compromises are necessary. For example, the distant future may not

be traded off against the present, but given a lower priority in the hierarchy.

This school of thought also considered the limiting of the number of states of nature
considered in the decision process. Carter (1972) made one proposal for simplifying
decision problems in which nearly all the possible combinations of surrounding
circumstances are 1gnored by restricting the number of factors taken into account and by

restricting the number of values for each factor or alternative.

One final point is that behaviour is social and consequently so is choice. Hence there are

social pressures on choice e.g. to conform.

2.16 Summary

This section will recap the main themes that I have covered. Conventional models of
intertemporal optimization with liquidity constraints, precautionary saving and
bequests can explain much, but not all of the data. Non-EU models allow for non-EU
behaviour, maintaining dynamic consistency by using recursive utility functions. The
behavioural life cycle model, with different marginal propensities to consume for different
mental accounts can also explain many of the empirical anomalies of the older versions
of the life cycle model. The near-rational literature finds that deviations from the optimal

consumption path may have negligible utility penalties, even for very different

behaviour.

There are many different ideas of rationality, among which Simon's bounded rationality
stands out as a clear account of the limitations of the human brain. Analogies from
computing of the human brain have led to useful descriptions of how the brain works,
contrasting the limited access, but nearly unlimited capacity and parallel processing
capability of the deep memory with the sequential logic, limited capacity short term
memory. Descriptive analyses of human decision-making such as Hogarth emphasize the
differences between peoples actual decision processes to the rational theoretical models.

Factors such as an emotional fear of uncertainty and the structure of memory cause
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systematic biases in peoples decisions.

The consideration of motivational factors 1s a necessary tool in constructing a model
of behaviour, suggesting arguments for a more general utility function than is normally
analysed. Economic psychology suggests ways in which more comprehensive behavioural
models can be developed and analysed, so that the more comprehensive ideas about human

behaviour can be fruitfully applied to economic problems.

Consumer research provides many useful insights into human behaviour in economic

situations and has developed empirical methods for analysis of the choice process.

The school of thought originated by Shackle has generated some interesting alternatives to
conventional theory. Alternatives to probability measures such as Ford’s degree of belief
and Shackle’s potential surprise curves have been developed. Ford’s theory also allows for
differences between attitudes to gains and losses and highlights extreme outcomes. Earl’s
theory combines potential surprise curves with a lexicographic choice system to make

choices based on the characteristics of a good, rather than the bundle of characteristics

represented by a whole good.
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3 A Theory of Saving with Bounded Rationality

3.1 Introduction

The following two chapters develop a theory of life cycle saving incorporating the idea of
bounded rationality. This chapter contains the theoretical development and chapter 4 contains
the computer simulation of the theory. An important result of Cochrane (1989) is that wide

deviations from the optimal savings/consumption path through life do not lead to large losses
in utility, when analysed using a conventional life-cycle model. Therefore, it is important to
understand the decision-making process; if the penalties for deviating from optimal
behaviour are negligible and people do not optimize, then a very wide range of behaviours is
possible which will generate different savings patterns. Thus, the observed savings patterns
will depend on the decision-making process. Therefore, the objective of this theoretical
work is to develop a model of savings with a more realistic psychological specification than
“conventional” models. The methodology to be followed in these two chapters consists of the

following steps:

Chapter 3
1) State the 'stylised facts' that the model should explain.

ii) Write down a description of how people take savings decisions.
iii) Translate the descriptive model into a mathematical model.

Chapter 4

iv) Test the model by means of a computer simulation.
v) Compare the results of the simulation to the ‘stylised facts’ and generate new predictions of

the theory which can then be tested.

Section 2 sets out the stylised facts that the theory will try to explain, section 3 describes the

main concepts incorporated in the model which are developed in section 4 into a descriptive

theory and section 5 translates this description into a formal model.
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3.2 Stylized Facts

These are divided into two groups: facts about savings inferred from empirical analysis

and facts about how people take decisions.

3.2.1 Stylized Facts About Savings’

In contrast with the predictions of the simpler versions of the life-cycle model,

consumption tracks income over people’s lifetime (Deaton 1992). Young people save more in
countries with higher growth rates (Carroll & Summers (1991)). There is no clear evidence
that people dissave during retirement, indeed some people increase savings in this part of
their life and people often have a significant level of savings when they die, which are
bequeathed to the next generation (Deaton 1992). It is known that there are significant levels
of residual and committed savings (Katona 1975). Further, there are constraints on the amount

that most people can borrow.

3.2.2 Stylized Facts about Decision-Making

First, some general points about people’s decision making. People have reasons for what they
do, derived from goal-oriented behaviour (Simon 1983) and behaviour is dependent upon
previous experience of the overall environment, not just the cognitive decision-making
process (Skinner 1985). In contrast to the assumptions of life-cycle savings theory, people are
not capable of performing backward induction (Simon 1983, March 1978), a corollary of
which is that people do not act as Expected Utility maximizers when they are taking decisions
with uncertain outcomes (for evidence, see Hey 1991). They do not take account of all the

relevant information when taking complex decisions, but instead act in a 'bounded rational’

manner (Schoemaker 1991, March 1978, Simon 1983). In general, people use simple rules of

? Cyclical and trend factors such as the ratchet effect (Duesenberry 1949)) may also be significant
but, to assist comparison with conventional models, these will be left for future investigation.
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