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INVESTMENT BRIEFING: SCENARIO ANALYSIS

Taking cycles
into account

Pension funds need to take business
cycles data into their ALM studies
Hens Steehouwer tells David White

he current focus on pension
Tfund liabilities has put asset lia-

bility modelling (ALM) at cen-
tre stage in European pensions. For
defined benefit schemes, ALM is a
key part of risk managementand long
term strategic decision making. But
are pension funds modelling the right
things?

In current ALM projects, conven-
tional economic scenarios such as the
expected level of interest rates, infla-
tion rates and equity returns are fed
into the ALM model to help formu-
late a pension fund’s investment pol-
icy and strategic asset allocation.

But are these economic scenarios
providing investment committees
with all the questions they need to ask
before deciding on an investment
policy? A major study by Hens Stee-
houwer, a consultant in the field of

Why equities are

H ens Steehouwer’s ‘stylised facts’
are the building blocks for the
kind of scenario analysis that pen-
sion funds need for their asset lia-
bility models, and for everybody
else interested in the behaviour of
macroeconomic variables.

They are defined as “observed
phenomena which are found to be
robust with respect to the historical
time period and/or the country of
origin for which they are observed.”

Analysing time-series by means of
afrequency domain approach (see
main article) can increase our
understanding of the behaviour of
macroeconomic variables. As an
example of a stylised fact consider
the inflation hedging capacities of
equities for which it is not difficult
to imagine the importance for long
term asset allocation choices for
pension funds.

Steehouwer points out in his
extensive Phd study ‘Macroeco-
nomic Scenarios and Reality’ that
the economic intuition is that,
unlike nominal bonds, equities are
a claim on real assets and that their
value should therefore in some way
move in line with (expected)
changes in the general price level.

Economists have extensively
tested this hypothesis and found
that the evidence is ambiguous.
Eugene Fama and William Schwert
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ALM and scenario analysisat Ortecin
the Netherlands, suggests that
investment committees need to be
given broader, more sophisticated
economic scenario models to provide
a framework in which they can make
more informed investment policy
decisions.

It is necessary to constantly keep
improving scenario modelling, Stee-
houwer says, because scenarios are
crucial to ALM projects and to the
policy decisions that pension funds
take as a result of them. “The out-
comes of ALM modelsare highly sen-
sitive to how the scenarios behave in
a statistical sense — what kind of cor-
relations and volatilities are in there,
for example.

“There is also the less familiar con-
cept of the dynamics of scenarios. An
ALM project is for the long term, say

‘a good hedge’

for example were one of the first to
find that US stock prices are nega-
tively correlated to current and
lagged inflation. Other research has
lent weight to the idea that equities
are, in fact, a poor hedge against
inflation.

Bruno Solnik summarised the case
for a negative correlation by saying
that “there is a consistent lack of
positive association between stock
returns and inflation covering sev-
eral countries”.

However, Steehouwer notes that
most of the reported negative cor-
relations relate to the short term.
The long term results were rather
different. Other researchers who
looked at two centuries of UK and
US data have found a positive cor-
relation between five year equity
returns and inflation or, in gen-
eral, when longer horizons were
considered.

Steehouwer therefore decided to
make a split between analysing the
short and long term relation
between equities and inflation.
Using the frequency domain filter-
ing approach (see main article) it is
easy and natural to define the busi-
ness cycle fluctuations as the short
term fluctuations and the long wave
and other long term swings as the
long term fluctuations.

The results showed that the corre-

10 to 20 years, and what matters for
long term ALM decisions are long
term dynamics and volatilities.”

Scenario analysts can respond to
this extreme sensitivity in two ways,
he suggests. The negative response is
to recoil from the sensitivity alto-
gether, and return to old fashioned
round table decisions. The positive
response is to recognise the sensitiv-
ity and proceed as carefully as possible
along a path of constructing future
scenarios.

“That was my original incentive — to
improve the quality of scenario mod-
clling as used for ALM purposes and
thereby improve hopefully also the
quality of the important decisions
that are being based on those scenar-
i0s.”

The first step towards better sce-
nario modelling is to have a clear
objective of what should be mod-
elled, he says. “If you are modelling
scenarios for the future, one way or
the other you are making assump-
tions, and what is important about
those assumptions is that they are
clear, so that you can judge your
model outcomes in the light of those
assumptions.”

Too often, scenario analysts will
consider the issue of how to model
before considering what to model.
“This first step is of crucial impor-
tance in any scientific activity. First
empirically study the object that you
want to model before proceeding
into statistical or theoretical model-
ling exercises.”

“To do this you need a very thor-
ough empirical investigation of how

lations were consistently negative
in the short term but consistently
positive in the long term. The short
term results make sense in terms of
the business cycle, he says, “We
know that consumer prices lag the
business cycle in the national prod-
uct by approximately two to four
years.”

“We also know however that
equity prices lead the business cycle
by approximately one year. Itis
then not hard to imagine that these
very different phases imply a nega-
tive short term conventional corre-
lation between equities and con-
sumer prices.

“In short, the negative short term
relation between equities and con-
sumer prices is a direct conse-
quence of their specific lead/lag
relations in terms of the business
cycle.”

The positive correlations confirm
the indications in the literature of
the existence of a positive long term
correlation between equities and
prices.

Steehouwer says that “the conclu-
sion must be that, in the short run,
equities are a poor hedge against
inflation because of the substantial
phase differences between equities
and consumer prices in terms of
business cycle fluctuations. In the
long run equities do provide a good
hedge against inflation as economic
intuition tells us.”

David White

e
Steehouwer: ‘up to stylised 90 facts’

macroeconomic variables have
behaved in the past, in the broadest
sense of the word. Not only financial
markets, but also national product
prices and unemployment rates. Not
onlyannual fluctuations butalsolong
term fluctuations. So in short, we
need to know how economies have
behaved in the past as a starting point
for making assumptions on how
economies will behave in the future.”

Until recently, there was no single
complete and consistent database
and analysis framework that could
provide evidence of how economies
have behaved in the past across a
broad range of variables, a broad
range of time periods and a broad
range of horizons. Instead, most
studieslook at some variable for some
country and some time period, using
some set of techniques for analysing
some aspect of the behaviour of the
variable.

However, Steechouwer has studied
between 10 and 15 important macro-
economic variables from three coun-
tries — the Netherlands, the UK and
the US — over the past 200 years. He
has encapsulated the findings in a
series of almost 90 ‘stylised facts’ (see
box page 72), observed phenomena
that have been found to be robust
over a particular time period and
country of origin for which they are
observed.

To be able to analyse time-series
data accurately and relatively quickly,
the right techniques are required, he
says. “Your empirical results are sen-
sitive to the techniques that you use.
Ifyou use the wrongset of techniques
you can find what are called ‘spurious
results’ — something that is just an
artefact of the procedure that the sce-
nario analyst is using.

“Soitis very important to use tech-
niques that are as accurate as possible
from a methodological point of view.
You need to be as sure as possible that
there is no false information coming
out of your analysis. Furthermore the
techniques need to be able to bring
out the type of information you are
looking for as easy and clearly as pos-
sible.”

Afterathorough investigation ofall
available methodologies, Stee-
houwer has chosen techniques that
are drawn from the field of spectral
analysis or the ‘frequency domain.’
These kind of techniques are widely
used in the natural sciences but are



not that well known in the economic
sciences, despite their very appealing
properties, provided that you apply
them correctly.

Spectral analysis, in a macroeco-
nomic sense, is a different way of
looking at how variables like interest
rates behave over time. It provides a
another dimension — the frequency
domain - which enables the scenario
analyst to ‘decompose’ an economic
time series into cyclical fluctuations
with different frequencies. A simple
example would be an economic time
series which consists ofa 50 year fluc-
tuation, a 10 year fluctuation and a
five-year fluctuation.

“Spectral analysis enables you to
assess the importance of the different
types of fluctuations - for example, in
terms of their impact on volatility,”
says Steehouwer. “You can decom-
pose the total volatility of a time series
into various frequencies which pro-
vides a very natural way of thinking
about economic developments in
terms of trends, long term swings,
business cycles, seasonal fluctuations,
etc. If there is one thing we know for
certain about economic variables,
thenitisthat they move upand down.
So why not analyse them with tech-
niques that are directly focussing on
this fluctuating behaviour? Spectral
analysis also allows for decomposing
correlations across different frequen-
cies and to make a distinction
between what are true co movements
between variables and what are
(phase) shifts in time.”

Although business cycles are a
familiar conceptin the field of macro-
economics (see box page 73), they
have been overlooked by ALM sce-
nario modelers in the sense that they
are not included explicitly in the
models, says Steehouwer. “The busi-
ness cycle wasn’t a target in itself for
my investigation, it is just one of the
important things you soon discover
when you start looking at empirical
data in the right way.“ he says.

“What’s very surprising is thatifyou
start looking at two centuries of data
across three countries then those
business cycle dynamics haven’t been
that different across time. The only
thing that really changes across time
is volatility.”

The reasons for business cycles have
been hotly debated. Much depends
on the length of the cycle, Stee-
houwer suggests. “The business

‘The data show that
about 90% of the
annual volatility
around us in terms of
investment returns,
changes in interest
rate and growth of
national product come
from those business
cycles, so they are
extremely important’
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cycles, Kitchin and Juglar, have a
cycle of five to 10 years so ifyou study
them over two centuries you have a
lot of observations and there can be
little debate about whether this is a
true economic phenomenon or not.”

There is now a consensus among
economists and investors that busi-
ness cycles are a key factor, he says.
“The datashow thatabout 90% ofthe
annual volatility around usin terms of
investment returns, changes in inter-
est rate and growth of national prod-
uct come from those business cycles,
so they are extremely important.”

There is far less consensus on the
true nature of long-term cycles like
the Kondratieff long wave. “With a
duration of around 50 years, these
cycles canonly be observed four times
over 200 years, so it remains a
‘yes,/no’ discussion.”

What is important, says Stee-
houwer, is that pension fund invest-
ment committees should be aware of
business cycle and long wave type of
fluctuations, and be able to take a
view on them. “They need to be able
to ask ‘what do we think about this?
Isitaregular phenomenon which we
ought to include in our scenarios, or
is it something specific from the past
which we ought not to include?”

This level of awareness is some way
off, he says. “What’s happening
mostly in the investment committees
is that people only discuss the
expected values of a certain variables
- the expected level of interest rates,
inflation ratesand the equity-risk pre-
mium. These are certainly important,
but many more scenario properties
alsohave animpact on the model out-
comes and deserve explicit consider-
ation.”

Based onan extensive testing of cur-
rent scenario models and con-
fronting them with the almost ninety
‘stylised facts’ he found, Stechouwer
proposes a new approach to scenario
analysis. One aim of this new
approach is to provide a framework
that investment committees can
work with, says Stechouwer. “If you
have to talk about cross correlations
people are not able to say something
about that. But if you pose the ques-
tions ‘what do you think about the
duration of the business cycle, or
what do you thinkabout the lead /lag
relationship between different vari-
ables, then hopefully it becomes eas-
ier for those people to say something
about what they expect of the
changes in those dynamic develop-
ments.”

“By putting more economic intu-
itive structure in the scenario model-
ling, non-modelling experts will also
be able to more easily formulate how
the economy will behave. The new
framework allows investment com-
mittees to formulate their views in
economic instead of statistical terms
which opens the door for further
increasing the quality of the scenar-
10s.”

Another advantage of the more
dynamic approach to scenario mod-
elling is that it gives scenario analysts
cluesabout the way things change, he
suggests “Business cycle dynamics
have been remarkably stable, but that

Key to business cycles

he concept of business cycles is

relatively modern phenomenon.
In the 19th century business cycle
were perceived as temporary eco-
nomic crises. In the 20th century
economists began to chart the regu-
larity with which these crises
occurred and to regard them as pre-
dictable rather than random.

Different economic cycles have
different durations — that is the
length from t rough to trough or
peak to peak There are four main
economic cycles determining busi-
ness activity:

The Kitchin cycle in consumer
goods is a short-term cycle averag-
ing 40 months. The cycle, proposed
by Joseph Kitchin in 1923, was
deduced from commodity prices
and bank clearing interest rates
during the period 1890-1922 for
the US and the UK.

Since the last war there has been a
Kitchin cycle of four years in west-
ern Europe and 40 months in the
us.

The Juglar cycle in capital forma-
tion lasts for seven to 11 years. The
cycle is based on fluctuations in
prices, interest rates and other
financial variables. The cycle was
proposed by Clement Juglar, an

doesn’t mean that everything has
always been exactly the same. There
have been gradual changes along the
way.”

One way of detecting these changes
is to lookat different time periods; for
example the period before the first
world war, the inter-war period and
the post war period an to detect
changes. Another way is to make a
‘rolling window” analysis, for exam-
ple by looking at the post-war period
to see what gradual changes there
have been during the past decades
and to provide input on formulating
views on what these changes might
mean for the (scenario) future.

One finding that has emerged from
these ‘rolling window” analysis is for
example that business cycle correla-
tions between different countries
have increased, Stechouwer says.
“This means that business cycles are
increasingly synchronising between
the different countries.”

Looking ahead, Stechouwer sug-
gests that the new approach to sce-
nario modelling will be able to meet
the demand for scenarios that incor-
porate both long and short horizons:
“Consistent and good quality long
and short term scenario modelling is
difficult  using the current
approaches. In the new approach you
can consistently extend inwards from
long term to business cycle, from sea-
sonal to monthly fluctuations and if
needed even to daily volatility.”

Extremely put, with the new
approach, it will be possible for exam-
ple to construct transparentand good
quality daily scenarios with a horizon
of 30 years, he says. “It will be able to
bring together the long term ALM

—

economist and statistician, who
studied the fluctuations in prices
and interest rates in the 1860s. He
determined there were boom-and-
bust cycles of prosperity, crisis, lig-
uidation and recession

The Kuznets cycle of construction
isa cycle of 15 to 20 years. Simon
Kuznets, an economist, researched
the US real estate cycle, for which
he was awarded the Nobel Prize.
The Kuznets cycle was derived from
analysis of population changes,
building construction, capital for-
mation and income.

The Kondratieff cycle or ‘long
wave’ of 45 to 60 years is based on
studies of price trends and raw
material production levels in capi-
talist countries. Nikolai Kondratieff
a Russian economist, hypothesised
that capitalist economies fluctu-
ated with peaks every 45 to 60
years.

In Kondratieff’s theory, capital-
ism regenerated itself after long
periods of economic decline
Towards the end of the 1920s he
used his theory to predict the
depression in the US. He also pre-
dicted the US recovery, for which
he was exiled.

David White

type of scenarios and the very short
termrisk management type of scenar-
i0s.”

Consistent long and short term sce-
nario modelling does not demand a
single restrictive modelling
approach, however. The beauty of
the new approach is that it allows the
scenario analyst to model the differ-
ent elements separately, Steechouwer
says. “What is important is that you
are able to use different historical
time periods and different observa-
tion frequencies for different eco-
nomic phenomena, and if needed
even different type of models. So it
would for example be possible to use
annual data for the post-war data to
model business cycles, and daily data
over the past two years to model daily
volatility.”

Yet Stechouwer issues an important
caveat about the new techniques.
They do not imply that economic
developments can suddenly be pre-
dicted very accurately.

“The danger of these types of tech-
niques is that people start to think
about them in a too deterministic
way, in the sense that if we know how
those cycles behave we can exactly
predict what will happen in the
future.

“It is still a statistical approach
which models economic uncertain-
ties in terms of scenarios. But it will
provide a framework in which hope-
fully it will be easier for pension fund
investment committees to say some-
thing about what they expect to hap-
pen to the economy. In that sense,
the new scenario framework can help
a pension fund to make better
informed decisions .”
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