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ABSTRACT

Interaction with actuarial models by both actuaries and non-actuaries is inevi-
table and requires careful study so that these models may better serve their
purpose. Yet empirical and scientific investigations into how experts make their
judgments are rarely reported in actuarial science literature. In this paper, we
discuss findings from a prediction survey, whose 120 respondents in a global
property and casualty (“P&C”) company were nearly evenly split between
underwriters and analysts (e.g., actuaries, risk managers, and finance).

The hypothesis that underwriters and analysts tend to give different quan-
titative judgments under similar levels of information and incentivization was
tested. Of the four one-step prediction problems, none gave evidence to sup-
port this hypothesis. Anecdotal preconceptions that underwriters and analysts
tend to give differently biased predictions are, therefore, not supported by our
results. This would in turn help focus attention on other areas relating to con-
structive collaborations, such as divergent interpretations on the same pieces
of information, information asymmetry or differing incentivization.

Examination of comments revealed broad pairs of paradigms from which
individuals often operated when interpreting data for prediction. Outliers situ-
ated at the most recent data points were influential. The availability heuristic
is used to explain the strong observed differences according to geographical
location. Experts are encouraged to contemplate alternatives in interpreting data
for a fuller understanding of it, and to manage the influence of cognitive biases.

We highlight example research questions that could be usefully undertaken
by researchers. Such research would form a key ingredient to help devise effec-
tive policies and guidance for working with actuarial models.
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1. Introduction

Actuarial activities have long relied on judgment
from experts. For instance, reserving for long-tailed
classes of business beyond the width of the triangle
requires actuarial judgment from a variety of inputs,
both technical and non-technical (see, for example,
p- 86 of Herman, Shapland, and Party 2013). Among
many modeling tasks, expert judgment is often used
to calibrate or validate the parameters of actuarial
models. The case for its use is clear when data is
lacking, as is often the case in the P&C industry. But
even when data is available, judgment is required to
determine what data should be used and what should
be excluded. Moreover, even the use of the most
sophisticated parameterization technique backed by
an abundance of data would require subject experts
to supply any so-called “broken-leg cues.” These cues
are additional pieces of information that would signifi-
cantly change one’s original estimates based on history
(see, for example, Bunn and Wright 1991). Insights
into how we interpret information to form judgments
are therefore welcome in the industry and useful to
actuaries.

Thus far, literature on expert judgment in the P&C
industry has been limited to publications outside the
traditional peer-reviewed journals. Certainly, various
documents on expert judgment in relation to Sol-
vency II exist (see, for example, Chapter 5 of GIRO
IMAP Working Party 2012). Actuarial conferences
and practitioner magazines are now peppered with
topics such as cognitive heuristics and biases (Barley
and Ellis 2013; Fulcher and Edwards 2013; Lo 2013;
Lo, Tredger, and Hlavka 2013; Mango 2012).

To use the terminology of section 2.2 of O’Hagan
(2006), experts in the P&C industry can be classi-
fied into two groups: the substantive experts and the
normative experts. Roughly speaking, the substan-
tive experts are subject experts in their own fields.
They are likely to be underwriters, claims handlers,
and investment officers in a P&C company. The nor-
mative experts are those who have expertise in sta-
tistics and probability theory. They are likely to be
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the actuaries and statisticians. Both groups in the
P&C company will likely provide input into model-
ing parameters. It is therefore of immense interest to
consider if these two groups make their judgments
significantly differently from one another.

One can reasonably speculate as to the various
reasons why the two groups might make differ-
ent judgments in general. There may be informa-
tion asymmetry. Different incentives—financial
or nonfinancial—could cause material judgmental
biases. There may also be a personality difference,
anecdotally associated with the roles the experts hold
inthe company. The bright and entrepreneurial under-
writers might make more optimistic judgments than
the gloomy and cautious actuaries. Of these three rea-
sons, the last is perhaps the most difficult to manage,
and most in need of further understanding. While
information asymmetry could be addressed by better
sharing of information, and incentivization is to some
extent a clear and given feature in any organization,
issues related to personality traits can be very hard to
spot. We have therefore focused on the role factor in a
(re)insurance company, leaving the other two factors
for future studies.

To explore how forming judgments relates to one’s
role in a company, we devised a prediction survey
consisting of four questions (Section 2). There were
specific features of the survey that helped all respon-
dents to be equally informed and equally incentivized.
One hundred and twenty responses were obtained,
split roughly evenly between the two expertise groups:
underwriters and analysts. The quantitative predic-
tions and any qualitative comments were analyzed
to detect any significance differences between the
two groups.

From the quantitative predictions, we did not find
evidence to suggest that the two groups make differ-
ent judgments when they had the same information
and were similarly incentivized (Section 3). From the
qualitative comments, we obtained insights as to how
our respondents interpreted the given information to
come up with their predictions (Section 4). The pres-
ence of an outlier in the most recent data point was
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influential. Where comments were not revealing, we
also made conjectures to potentially explain observed
differences (Section 5).

Besides presenting findings from our internal pre-
diction survey, this paper argues for further scientific
research in the area of expert judgments in actuarial
activities (Section 7). This research can be scientific
in the sense that testable hypotheses are made and
tested, to further explain and predict how experts make
judgments in the P&C context. Such research would
form a key ingredient into devising effective policies
and guidance for working with actuarial models. Our
small-scale study is a first attempt, which will hope-
fully encourage better-funded and larger-scale research
to be made in this important actuarial area.

Before we proceed, we note that the study was
designed to gain insights into how experts form judg-
ments, rather than to give estimates for any particular
concrete commercial purposes, which would require
more involved estimation processes. The reader should
therefore not rely on findings presented here outside
of the intended purpose of the study. In particular,
the views expressed in this paper are solely those of
the authors and no official views from the authors’
employer organization should be deduced from the

paper.

2. The challenge

The survey consisted of four prediction problems
that were P&C related. All of them contained a few
sentences that described the general context, a table
of annual data series, and a chart that represented the
series. The chart has various features such as trend
lines that are typical in other similar data analyses.

The four problems were based on (Q1) annual
counts of major airline incidents, (Q2) an indepen-
dently generated series, (Q3) annual counts of small
North Atlantic hurricanes, and (Q4) Australian infla-
tion rates. For (Q1), “major” is defined to be an air-
line accident that involves at least one fatality, with
the series spanning from 1993 to 2012. The indepen-
dence mentioned in (Q2) is where we have generated
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a set of 20 independent data points from the normal
distribution for the data series, labelled from 1993 to
2012. For (Q3), we have used the annual frequency
of category 1 hurricanes from 1963 to 2012, and for
(Q4) we have used the price inflation figures from
Australia for the same period. The respondents were
asked to provide a most likely value for 2013 for
each series.

For everyone to have roughly similar amounts
of information, the problems were made relatively
generic. (Q1) only described the events as “major
loss incidents,” and did not mention the class (“avia-
tion”) explicitly. Hurricanes were not mentioned in
(Q3), only the phrase “natural peril.” For (Q4), “an
OECD country” was described rather than suggesting
Australia by name. Moreover, the series had twists
to them, so that even those with coincidental subject
expertise would not gain too much of an advantage.
For example, for hurricane occurrence, we limited
ourselves to category 1 hurricanes.

The requested forecast was described as “most
likely”—or, statistically, we were looking for the
mode. This was judged the most expedient. The mean
can be very difficult to estimate properly via quick
judgments and would not help towards considering
the hypothesis at hand. The median can be challeng-
ing to ask for: “a point, under and over which the 2013
figure would lie with equal probability” is a more
confusing phrase than “2013 most likely forecast.”

The survey was formulated in an Excel workbook
with four tabs: one for each question. A list of under-
writers (including claims adjusters) and analysts (risk
management, cat risk management, actuarial, finance)
was constructed. The survey workbook was sent to
them by email as an attachment on 22 July 2013. They
were asked to spend at most around 15 minutes on the
survey. The initial deadline of mid-September 2013
was extended ultimately to end of September. The
Appendix reproduces the information that was pre-
sented in the workbook to our respondents.

There were two incentives. First, to encourage
participation, the respondents knew that we would
be donating a small sum to a developmental charity
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for each response. Second, to encourage best effort,
respondents knew that there would be a prize for the
best response.

3. The responses

There were in total 120 responses, split evenly
between underwriters (UW, 62) and analysts (A, 58).
We have not been able to keep track of who saw our
email invitation to participate in the survey and who
did not in our organization. By indication, there are
approximately 1.5 times as many subject experts
such as underwriters and claim adjusters, which we
would class in the UW group, as there are analytic
experts such as actuaries, risk managers, and those in
finance, which we would class in the A group.

Organizing the predictions into CDF plots as in
Figure 1, one immediately sees that there is very lit-
tle difference between the collective responses of the
two groups.

The simple normal mean tests did not show any
statistical significance. Only three instances of bino-
mial tests showed a significant result—corresponding
to the answer of 7% for (Q2), and to the answers of
4 and 5 for (Q3).

What is striking in this test is the consistency of
results from the four very diverse problems. In each
case, we have seen the same overlapping features
in the CDF plots. An obvious conclusion to make
would be that differences in judgment do not stem
from one’s own professional background in a P&C
organization. We note further that the shapes of the
CDFs also differ from one question to the other.

It can be argued, however, that the way in which our
survey was engaged with could also have contributed
to the results, thus making the obvious conclusion less
decisive. Selection biases are a potential, although not
entirely clear-cut, way to explain the overlapping CDF
plots. It is possible that there are selection biases in the
type of respondents choosing to respond to the survey:
there is a lower number of responses from the UW
group to the number of invited UW members, than the
corresponding numbers from the A group. One way
to explain the similarity of the CDFs between the two
groups is to suggest that those choosing to respond to
the survey—whether in the A or UW group—have a
similar analytical outlook, thereby giving similar judg-
ments. We observe that our invited experts had numer-
ous other priorities, and that responding to a survey
was often declined due to perceived lack of time for

Figure 1. Forecast distributions for the four questions, split by (A) and (UW) groups
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engagement. The perception of whether one has time
for a particular survey could surely have links with
whether one thought the subject surveyed was judged
important to them. However, there may also be other
reasons, such as whether the invitees were particu-
larly busy during the survey period, or even whether
they enjoyed responding to surveys in general. This
multitude of reasons for not responding to the survey
suggests to us that we need to be cautious of using
selection biases as a key explanatory factor.

Furthermore, we shall comment in more detail in
Sections 4 and 5 that there are large variations in
responses, whether they come from the UW group
or the A group. To a large extent, the variations are
driven by how the respondents interpreted the data
(Section 4). We shall also consider how cognitive
heuristics and biases may play an important part
(Section 5). Both sections, then, downplay the A-UW
group split as a main factor for differences in judg-
ments, emphasizing the judgmental processes inter-
nal to the respondents instead.

4. Two ways of thinking

Around 40% of the answers from respondents were
accompanied by comments. Analyzing these com-
ments suggested that, for each of the four problems,
there were two broad ways to interpret the data: these
are summarized in Table 1. Depending on which way
the respondents followed, their forecasts can be very
different. In this section, we focus on this 40% of the
respondents who gave comments.

(Q1): The 2013 point is thought to either follow
a general downward trend that appears throughout

the data history or to be part of a new regime that
was introduced at around the year 2002. The 51%
of respondents that followed the first line of thought
gave forecasts that averaged 11.7; those 34% follow-
ing the second line naturally gave higher forecasts,
averaging at 15.3.

The 2012 point was influential. In total, 15 com-
ments (around 28% of the total) explicitly mentioned
this point as an outlier. However, only one-ninth of
those in the trending group mentioned this, while
only two-thirds in the new-regime group were aware
of this 2012 point. To put this in perspective, the 2003
data point—arguably also an outlier—was explicitly
commented on much less frequently: there were only
three such comments. The focus on recent outliers by
experts is echoed in the literature (see, for example,
p. 245 of Goodwin and Wright 2009).

(Q2): The question here is whether to make use of
the perceived trend or not. Around 21% of respon-
dents made use of an upward trend, giving predictions
that averaged 12.1%. Some 54% used methods that
were based on there being no trend, to give predic-
tions that averaged 8.5%. The second group naturally
gave a better answer, as the generating distribution
was a normal with 8.0% mean.

(Q3): At issue here was how to treat the data
points from before 1995. The suggested climatic
cycle was evaluated against the volatility shown
in the data points. Around 58% of the respondents
did not make use of data before 1995 for their esti-
mates of the 2013 point. A significant minority of
20% explicitly made use of this data before 1995
(the remaining 22% did not comment either way).
The difference in the mean forecast is relatively

Table 1. Summary of two broad ways of data interpretation identified from
respondents’ comments. Their impacts to estimates are directionally given:
(-) indicates a downward impact; (+) an upward impact; (0) little impact

Questions

Interpretation 1

Interpretation 2

1: Airline Incidents
2: Independent Points Upward trend (+)
3: Hurricane Frequencies

4: Inflation

General downward trend (-)

New regime around 1995 (+)

External information used (0)

New regime around 2002 (+)
No trend (-)
No regime change (-)

External information not used (0)
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small: 8.5 for the first group compared with 7.5 for
the second.

(Q4): Inflation is an economic factor on which our
respondents had much to say. A range of economic
and political points were made, from quantitative
easing to the effectiveness of political institutions in
OECD countries to control inflation. Around 41% of
respondents made use of such information. Never-
theless, around 46% focused only on graphical fea-
tures (the remaining 13% did not explicitly comment
either way). The two groups gave very similar answers
on average.

5. The availability heuristic

The location of respondents could drive different
levels of forecasts. Figure 2 gives the CDF plots of
the responses for those based in the U.K. and those
outside the U.K. The demographic of the responses
was such that there were 64 responses from the U.K.,
with the remaining 56 from outside. We did not further
split the non-U.K. group due to statistical credibility.
We note that the majority, 34 responses, in this group
were from the U.S. The rest were shared between
Bermuda, continental Europe, and Singapore.

On the one hand, the binomial tests gave signifi-
cant results at the 5% level for central answers of 12
to 16 for (Q1), 7 to 8 for (Q2), and 2.0% to 3.0% for
(Q4). This indicates a level of association between
location and level of forecast.

On the other hand, there seems to be very little in
the comments to give us clues on how the respondents
thought about the problem differently by location.
For instance, there is little to suggest that the U.K.
group followed a particular way of thinking, men-
tioned in Section 4 above.

The cognitive heuristics are natural candidates to
explain the observed differences between the two
groups. As well as being real, they operate through
intuition, with the consequence that any influence
from such heuristics would be unlikely to be docu-
mented in our respondents’ comments. One such
well-known heuristic is the availability heuristic.
This is where frequency estimates are made accord-
ing to the ease with which events or incidences are
called to mind (Section 3.4.1, O’Hagan 2006). To
the extent that an overestimation of probabilities
for high event occurrence affects levels of forecast,
the availability heuristic would affect our respon-
dents’ estimates.

Figure 2. Forecast distributions for the four questions, spilt by (UK) and (NonUK) groups
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That (Q2) did not reveal significant differences
between underwriters and analysts supports the pres-
ence of the availability heuristic. The lack of contex-
tual information associated with (Q2) means that there
are no obvious events or incidences which the respon-
dents could call to mind with ease or otherwise. The
availability heuristic is not expected to work for (Q2).

From (Q1)’s perspective, one could conjecture that
the U.K. respondents might be more impacted by
reports of “major incidences,” due to their proxim-
ity to the London Market, one of the world’s largest
marine and aviation insurance markets. This in turn
could translate into higher estimates for event occur-
rence from this group, as the respondents could more
easily call to mind large losses.

For (Q3) and (Q4), speculation could be made that
respondents in the U.S. were in an environment where
the natural perils and economic issues were more
intensely discussed and debated. The coincidence
between the period of the survey and the first half
of the hurricane season might have heightened the
issue. We note that the U.S. is unique in the recent
heated public discussions about the public debt ceil-
ings, a debate that one might imagine would over-
flow into inflation considerations.

As we did not set out to test for a hypothesis on the
availability heuristic, the survey was not designed to
confirm it. More tailor-made tests could be designed
to test this effect in the P&C context. While the dis-
cussion of this section seems plausible, the authors are
also aware that they could be open to the confirmation
bias—another famous cognitive bias, under which one
tends to look for evidence to support one’s hypotheses!

6. Implications

Being mindful of the present small-scale nature of
the research that was conducted under the specific
context of a particular global and diverse P&C com-
pany, any conclusions will likely be somewhat tenta-
tive in nature. However, the following suggestions
do not seem unreasonable:

a. It is unlikely that being an actuary or being an
underwriter per se would give rise to relative biases
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in initial judgments—at least in our own survey
sample, and for the type of exercise in one-step
predictions of data series. If anything, this should
help set aside anecdotal preconceptions surround-
ing how specific personality traits or character-
istics associated with particular expertise would
generally lead to different judgments. This, in
turn, would help focus attention on other areas
pertaining to fruitful collaborations, such as
divergent interpretations on the same pieces of
information, information asymmetry, or differ-
ing incentivization.

. With our four problems, there were consistently

two (and potentially more) very different ways
to interpret the data series. We saw that in at least
two of the cases, these can lead us to very differ-
ent projections. As the experts contemplate the
problem beyond initial judgments, they could
usefully be exposed to different interpretations
of the data. The pairs discussed in our analyses
of Section 4 would be a good start, although no
doubt there would be more. Considering why
one’s estimates may be wrong can also be helpful
(see, for example, Principle 14.6 of Armstrong
2001). We highlight the importance of consid-
ering if the latest data point is an outlier, which
has also been observed by, for example, Harvey
(2001) and references therein.

. The availability heuristic can be strong in experts,

even when presented with exactly the same hard
datasets. One obvious candidate to dilute the
effects of the availability heuristic is to involve
another expert who may be exposed to very dif-
ferent environments. This other expert may be
based overseas or may have a substantially dif-
ferent experience history. However, judging who
to choose for this second pair of eyes could be
tricky, as often the availability heuristic could act
indirectly (see Section 3.4.1 of O’Hagan 2006).
Another candidate is the first principle to reduce
overconfidence in Arkes (2001), which encour-
ages the experts to consider alternatives. Helpfully,
even if ironically so, the availability heuristic also
operates on imagined situations, so that even just
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thinking about (alternative) scenarios could help.
For the natural hazard question (Q3), how might
my judgement change, if, in the last few years,
natural catastrophes happened to have been much
lighter (or heavier) in my country? Would I give
a different estimate for the inflation question (Q4)
if the recent intense political debates were absent
in the national newspapers and media?

7. Research questions

We conclude the paper by highlighting three areas

where research would be helpful.

a. The survey was very much an exercise among a

group of experts in a P&C company. We would
encourage other practitioners to embark on similar
projects within their own organizations and share
their findings as well. Results from refined re-runs
of this experiment can be interesting. For instance,
responses from the analyst group could be analyzed
further for differences between actuaries and other
analytical professionals. In other settings, the non-
U.K. group could be more granularly considered
to bring to light how professionals from different
cultural backgrounds might consider judgmental
problems.

The project certainly helped us understand in a
deeper and more tangible way how experts think
in our organization. It also gave us a chance to cri-
tique different ways of presenting and communi-
cating information. More importantly, in terms of
progressing actuarial knowledge in general, with
the ultimate aim of the actuarial profession being
to provide better services to the public, the sharing
of high-level findings is especially important. In
scientific studies, it is commonly advocated that
confirmation through independent experiments
is important to establish assertions. Moreover, the
meager empirical information in the literature does
not help generate hypotheses for further testing.

. If the above suggests similar tests on other groups
of experts, we would also suggest new tests to be
devised to follow up on the results in this paper.

CASUALTY ACTUARIAL SOCIETY

The incentive factor is worth understanding
more. We stress, however, that it should not be
limited to remuneration alone. One would imag-
ine that the attachment of experts to a subject they
have spent their whole career championing can be
immense, even in the absence of hard financial
incentives.

Another interesting line of inquiry is to consider
how one might revise one’s initial judgments. Even
if analysts and underwriters of Section 3 gave
similar CDFs, random pairs of individuals are
very likely to give materially different answers. In
reality, this pair of individuals would share their
findings and their estimations may undergo revi-
sions before final selections are made. Research
into this process can give helpful insights and sug-
gest practical collaboration modes.

The particular one-step prediction exercises can
be very simple. In reality, actuaries and underwriters
are often challenged by more complex prediction
problems. The two- and possibly three-dimensional
question of projecting claim triangles immediately
comes to mind for reserving and pricing. Exten-
sions into the probabilistic dimension are also criti-
cal for capital modeling. Another area of interest is
how weights are selected for the different historical
data points when fitting distributions under differ-
ent circumstances. Finally, how perception of insur-
ance risk is judgmentally translated into pricing
is an interesting and relevant issue, the results of
which would enrich the discussion on capital allo-
cation methods and their implementation.

The roles played by the actuary and the under-
writer are surely different in actual applications and
in different organizations. But to the extent that col-
laborations and communications between the two
groups are relied upon for successful modeling,
understanding how the two groups would deal with
these more complex questions on their own would
be a good topic to investigate.

. Our third research area relates to cognitive heuris-

tics and biases. Very little empirical research has
been done on actuarial subjects. Sporadic studies
among professionals in their field of expertise have
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been performed in the past: for example, on life
underwriters (Wright, Bolger, and Rowe 2002) and
on auditors (Asare and Wright 1996). More studies
among actuaries and underwriters would be inter-
esting to validate general psychological findings in
the work of the P&C industry more specifically.

There are two useful areas to consider. One is
how the general cognitive heuristics and biases
are operative among insurance experts in their
expertise areas. We see that, with training, quick
and apparently intuitive decisions can be appro-
priate and accurate (see, for example, Chapter 22
of Kahneman 2011). Confirming this, and consid-
ering where the limits are, would be helpful for
general quantitative work in the P&C industry.

Another area is to devise and test the effective-
ness of ways to counter known cognitive heuristics
and biases. For example, we have suggested two
potential ways to counter the availability heuristic:
to ask for a second opinion from an overseas col-
league or one with a substantially different expe-
rience history and to imagine a totally different
environment in one’s own mind. Empirical test-
ing could be done to evaluate the merits of the
two methods.
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Appendix

For the readers’ reference, we reproduce here what our respondents were emailed.

Question 1

Forecast Number of Major Loss Incidents for the 2013 AY

The table below shows the number of major loss incidents by Accident Year for a given industry. This industry has experienced significant
improvements in safety standards and this is seen through the improving trend in the frequency of major loss incidents. Please select the most
likely forecast for the 2013 Accident Year given the 20 year incident history. Please assume all major loss incidents are known.

Number of Major Number of Major Incidents
Accident Year Incidents
1993 37 45
1994 38
1995 34 40
1996 35
1997 31 2
1998 28 35 Py + *
1999 34 o \
2000 26 C 4 *
2001 31 3 \
2002 22 ‘S
2003 9 £ 25
2004 19 — S *
2005 23 © . *
2006 20 8 .
2007 15 .
2008 21 g 15 - 2 -
2009 16 =
2010 17 10
2011 15 * .
2012 8
2013 Most Likely 5
Forecast
0

1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Accident Year

+  Number of Major Incidents ~—— Fitted Trend Line

Any other comments - e.g. with your thought process (Optional)
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Question 2

Judgmental Topics In P&C Companies: Findings from a Prediction Survey

Forecast Unknown Series

We are given a data series from an unknown source. The only thing we know is there will be a 2013 figure. What is the most likely forecast of

the 2013 number?
Data Series
Calendar Year Data Series
1993 5.0% 20.0%
1994 5.5%
1995 6.1% 18.0% *
1996 11.5%
1997 0.3% 16.0%
1998 5.6% *
1999 1.1% .
2000 5.3% 14.0% S
2001 1.1%
2002 9.2% 12.0% *
2003 15.6% o * *
2004 11.2% © 10.0%
2005 13.5% o * .
2006 7.7% o
2007 3.0% 8.0% * *
2008 9.0% N
2009 4.5% 6.0% ¢
2010 7.7% * ¢ M *
7% .
2011 7.5% 4.0%
2012 18.3% .
2013 Most Likely 2.0%
Forecast *
00%
1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 20122013
Accident Year
+ Number of Major Incidents
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Question 3

Forecast the Number of ocurrences of a natural peril

A major natural hazard has a regular seasonal occurrence but the total number of events in a given season varies signifcantly year to year. There
is a body of scientific evidence that suggests the numbers of events are also infulenced by longer term climatic cycles. Please select the most
likely forecast for 2013 year of occurrence, given the 50 year record of observed events. Please assume all major incidents are known and
defined by a simple cateogry scale.

Total Number of Number of Events
Year of Ocurrence Events
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013 Most Likely
Forecast

-
)
*
*

Number of Incidents

0 T T T T T T T T T T
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

Year of Ocurrence

+  Number of Events —— 10yr Moving Average

ONNWONUTUONPN,OMPOWO—-WARARMNONDOANTONNOOODO OO ARARWOONMOONMODN

Any other comments - e.g. with your thought process (Optional
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Question 4

Forecast the 2013 Inflation rate for country A
The table below shows the annual inflation rates for country A which is an OECD member. Please select the most likely forecast for the 2013 rate
of inflation given the 50 year history.
Annual Inflation Annual Inflation Rates
Year Rates
1963 1.3% 18.0%
1964 25%
1965 3.7% 16.0% *
1966 2.4% .
1967 3.5%
1968 3.4% 14.0%
1969 3.3% *
1970 3.2% S 120% .
1971 6.1% = G
1972 5.8% g 10.0% /‘\0
1973 9.1% c *
1974 15.8% | a ¢ / M R
1975 15.1% O 80% +* ry
1976 13.1% Q / ’\’\
1977 12.2% g 6.0% +y ¢
1978 7.9%
1979 9.1% 0% . . ¢ ‘e .
1980 10.5% :
1981 9.5% . see” * N *e % *
1982 11.1% 2.0% * +* LA rs
*
1983 10.3% * - .
122; g'g:;: 0.0% . . , i i i " ‘ ‘ ‘
1986 9% 1960 1965 1970 1975 1980 1985 1990 1995 ~ 2000 2005 2010 2015
1987 8.4% Year
1988 7.3%
1989 7.4% + Annual Inflation Rate —— 7yr Moving Average
1990 7.5%
1991 3.1%
1992 1.0%
1993 1.7%
1994 2.0%
1995 4.7%
1996 2.6%
1997 0.3%
1998 0.7%
1999 1.5%
2000 4.5%
2001 4.3%
2002 3.1%
2003 2.7%
2004 2.3%
2005 2.7%
2006 3.5%
2007 2.3%
2008 4.4%
2009 1.7%
2010 2.9%
2011 3.3%
2012 1.7%
2013 Most Likely
Forecast
Any other comments - e.g. with your thought process (Optional
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