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Foreword by the Chairman of the Portfolio Risk M easurement and
Reporting Working Party of the Faculty and I nstitute of Actuaries

This Overview seeks to explain portfolio risk measurement to penson fund trustees and their
advisors. It forms a companion guide to the Faculty and Ingtitute of Actuaries Proposed Standard
for Portfolio Risk Measurement and Reporting. A copy of this Proposed Standard is enclosed in
Appendix A.

The Overview has been drafted by a Working Party with consderable fund management and
investment consulting experience. We have dso been very fortunate to receive many helpful
comments from other professonas within the penson fund industry, which we hope has made the
Overview easer to read and more likely to succeed.

As should be dear from the Overview, monitoring the level of risk in a portfolio is an important
activity and one that trustees would be well advised to give a high priority. Time needs to be spent a
the outset of the relationship defining suitable benchmarks and objectives, to ensure that the interests
of trustees and fund managers are digned. Risk relative to the benchmark should be measured
regularly thereefter.

There are many different ways of measuring risk. No one method is ided in al circumstances. The
best risk measure, and indeed the underlying market risks themselves, may change over time.
Usualy portfalio risk is quantified in the form of tracking errors or variants such as Vadue-at-Risk.
Trustees should note that there are quite a number of variations or assumptions that may go into the
cdculation of any specific figure being quoted. Careful choice of these may be needed to ensure that
the resulting figures are as robust and as useful as possible. It is therefore the view of the Working
Party that professiond input into the risk measurement processis highly vauable,

Malcolm Kemp
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1.

Portfolio Risk

Investment managers generaly seek to “add vaue’, i.e. to produce above average performance,
without taking “undue risk” . Quantitative monitoring of fund managers has often concentrated merely
on the firgt, without necessarily paying much atention to the second, i.e. the degree of risk being
undertaken. This document seeks to help trustees redress this balance.

There are severd reasons why more emphasis has traditiondly been placed on performance
measurement than on portfolio risk measurement:

@

(b)

UK pension fund performance measurement is now a very well established industry
with most funds participating in such services. In contrast, risk measurement of UK
pension fundsis less well developed, although it is becoming more common.

Commercia providers of UK penson fund investment performance measurement firg
appeared in the early 1970's. Industry-wide standards have existed for some time on how
to measure and report investment performance. For example, time-weighted rates of return
are now the norm and there is the AIMR Standard used in the USA and its world-wide
equivaent caled GIPS (Globa Investment Performance Standard). In the UK, the NAPF
have published standards on the presentation of investment performance, most recently
UKIPS (modeled closdy on GIPS). These standards and the academic theory behind them
have gained wide acceptance, not least from the two dominant UK investment performance
measurers, CAPS and WM.

In contradt, risk andysds of penson fund portfolios is a newer industry, with less
sandardisation of approach. Standards are only not being established in this area (see

Appendix A).

However, both of the main UK investment performance measurers are actively promoting
portfolio risk analysis dongsde their performance measurement services, as are some of the
leading investment consultants.

Risk measurement and reporting is more complicated than performance measurement
and reporting.

The measurement of investment performance is, drictly soesking, the measurement of past
performance. It provides, a best, an uncertain guide as to likely future performance.
Measurement of risk has the added complexity of involving two complementary, but
different, perspectives. These are:

- Measurement of past portfolio risk. This attempts to answer questions such as
“what level of risk did the manager adopt, was it appropriate (relaive to the
trustees guidelines) and was the reward worth the manager taking these risks’, and



- Edimation of likely future portfolio risk. This attempts to answer the question “what
level of risk might the portfolio experience, looking forwards, were it to remain as
currently structured”.

(© Risk measurement is an inherently imprecise science.

Given sufficiently accurate data we can cadculate higoric portfolio returns arbitrarily
accurately. The same is not true with many sorts of risk measures. Any reasonable definition
of risk will take into account the likdihood or otherwise of various (adverse) outcomes.
Even after the event we will only know with certainty what actualy happened. We gill won't
know what might have happened, or at least the likdihood that it might have happened.
Although we talk about risk measures, it should be remembered that these are just formulas
for etimating risk.

“RisKk” is also a more complicated concept than investment performance. There are severd possble
definitions of risk (see Appendix B). There are dso usudly severd possible ways of measuring each
type of risk. Different people may have different views on which sorts of risk (and which sorts of
risk measures) are most important.

However, just because risk measurement is more complicated than performance measurement does
not make it any less important for penson fund trustees and their advisors. Trustees have fiduciary
respongbilities to look after the assets in their pension fund prudently on behdf of the beneficiaries.
The Pensions Act 1995 requires trustees to monitor the organisations they employ to carry out the
day-to-day management of their investments. The trustees policy on risk must be covered in their
Statement of Investment Principles. This naturdly leads to questions such as how should risk be
monitored, measured and reported on. In time, we would expect risk monitoring and andysis to
become just as prevaent as performance measurement, indeed the two should be wdll integrated.

But the sheer variety of meanings people attach to the word “risk” does mean that in this Overview
we need to be focused on what we will cover. In this Overview we have concentrated on a
specific form of risk, namely the sort of portfolio risk that is of particular importance to
investment managers.

We do not cover, except in passing, other sorts of “investment” risk that the trustees
themselves may be interested in, for example, the risk relative to the liabilities (if the
liabilities do not behave in the same way as the benchmark given to the fund manager).
Nor do we cover operational risk. Both are very important topics on which the trustees
should have a policy. Indeed they can have a greater impact on the overall finances of the
pension fund than the sort of portfolio risk we concentrate on in this document. However,
they are both areas that are specifically outside the scope of the Proposed Standard to
which this Overview is a companion. Some of the further reading mentioned Appendix D does
address these types of risk.

We dso specificaly do not cover “absolute’ risk, eg. the risk of alarge fdl in the capita vaues of

the invesments (dthough if a fal in asset vdues coincides with a fdl in ligbility vaues then the
financid impact on the fund may not be as undesirable as gppears at fird Sght). Trustees need to

[ S D, D P /|



be aware that invessment managers will generally not concentrate on such risks. Instead
they will concentrate on portfolio risk relative to the benchmarks and objectives that their
clients have given them. Ensuring that the manager concentrateson the“right” sort of risk
isavery important first step in risk contral.
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2. Benchmarksand Objectives

Trustees (and sponsoring employers) are interested in many sorts of risks. These include the risk of
the liabilities growing fagter than the assats, the risk of the fund failing to satisfy the Minimum Funding
Reguirement and the trustees own persond risk of breaching fiduciary responsibilities.

They often carry out asset/ligbility exercises to identify an gppropriate bespoke investment policy or
set of objectives for their fund (for example because the degree of maturity of their scheme differs
from the average). Or they may decide that comparison with a suitable peer group il provides the
best guide to the manager on how to sructure the portfolio. This latter approach isimplicit for funds
that are managed under what is often termed a “discretionary balanced” mandate. Such funds
include many larger and medium sized segregated portfolios and nearly dl pooled pension funds.

It is this bespoke or peer group based policy (and any control limits incorporated within it) that the
fund manager will concentrate on when taking investment decisons. Poor performance rdive to it
can jeopardise the client’s objectives. It can dso result in the investment manager being sacked. This
means that the policy given to the fund manager needsto be:

- Carefully specified at outset. It isakey driver in terms of ensuring that the attitudes to risk
being taken by fund managers (and the sorts of “risk” they concentrate on) are in line with
the attitude the trustees have themsalves. Trustees should aso seek to ensure that forma
Investment objectives given to fund managers are condstent with the style of management
that the fund managers are actudly incentivised to provide, particularly if performance-
related fees are in operation.

- Carefully documented. This minimises the posshbility of subsequent disagreement between
the client and the fund manager over precisdy what the fund manager is supposed to be
trying to achieve.

- Internally consistent, practical and achievable. The client should not expect the manager
to be trying to do two mutudly incompatible things Smultaneoudy. Nor should the client
expect theimpossible.

The term “benchmark” is sometimes used loosdly to refer to the entire package of objectives that
trustees give to their fund managers. It usudly ads darity of thinking to limit the use of the term
“benchmark” to the first two of seven components that will generdly be present in any objective,
le:

@ A benchmark asset mix/portfolio (and a rebadancing regime that identifies how the mix
changes in response to market movements)

(b) Indices/peer group averages defining the structure of the benchmark within a particular asset
category

(© A target outperformance level

(d) A time-scale over which the client hopes this target outperformance will be achieved

(e Control ranges or other redtrictions on how far the portfolio asset dlocation is dlowed to
deviate from the benchmark asset mix
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® Redtrictions on stock or sector postions within individud components of the portfolio (or
guiddines on target tracking errorsin individual markets, see section 5), and
(o)) Prohibitions on particular stocks or asset types.

For example, one set of trustees might set its investment manager the objective to outperform a
scheme-specific assat mix by 1% p.a over arolling 3-year period. Suppose that in each market the
manager is to outperform a suitable market index. In this instance, the benchmark asset mix is the
scheme-gpecific asset mix. Within individual markets the benchmark is the stock portfolio underlying
the rlevant index for that market.

Another set of trustees might set its investment manager the objective to be upper quartile in a
chosen peer group over rolling 3-year periods. In this indance, the benchmark is effectively the
average portfolio of the peer group. The upper quartile component of the objective isthe target, i.e.
component (c) of the above list. Such a benchmark does in principle extend down to the leve of
individud stock holdings. However, getting hold of stock level information in individuad markets on
other managers portfolios can be problematic. Fund managers given such a benchmark may need
to use proxies such as weights in suitable market indices for risk management purposes.
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3. Deviating from the Benchmark and “ Active Risk”

The key reason why the benchmark is so important to fund managers is that it forms their neutrd
position. To outperform fund managers need to deviate from the benchmark. But the further they
deviate, the more they might underperform.

The extent to which a fund manager will be prepared to deviate from the benchmark is likely to
depend mainly on:

@ The target leve of outperformance
(b) The time-scae over which this outperformance is being sought
(© The control ranges/parameters around the benchmark set by the trustees.

Trustees need to ensure that these are consstent with each other. For example, if trustees only alow
ther investment manager minima freedom to deviate awvay from the benchmark but at the same time
expect the manager to achieve a very demanding outperformance target then they are dmogst certain
to be disappointed.

The szes of deviations from the benchmark will dso be linked to how strongly a manager holds a
particular invesment view. If managers hold views very srongly then their tances might be near the
limit imposed by the control ranges. If they only holds a view quite weekly then they are unlikely to
deviae far from the benchmark/neutra position.

The deviation from the benchmark portfolio for a specific postion is usudly termed the “ective
money” of that pogtion in isolation. If dl the active money positions are zero then the fund is being
run in a perfectly passve, index-like fashion. Another somewhat older term for the same concept
that is used by some fund managersis “load difference’. Thisis because the active money is aso the
difference between the weight (or “load”) a stock, industry or entire market has within the manger's
portfolio and its weight (load) in the benchmark.

The active money of a particular position is directly relevant to the impact such a pogition might have
on future investment performance. For example, if 5% of a portfolio isinvested in a particular stock,
but the benchmark only has 3% in that stock, the “ active money” for that stock is 5% - 3%, i.e. 2%.
If that stock then outperforms the benchmark as a whole by 10% then this will generate
outperformance a the totd portfolio levd of 2% ~ 10% = 0.2%. However, if the stock
underperforms by 20% then the tota portfolio will, al other things being equa, underperform by 2%
© 20% = 0.4%.

However, the active money of a particular stock does not provide a complete picture of the “risk”
of such a pogtion versus the benchmark. Some stocks may be much more likely to perform very
differently to the benchmark than others. A 1% active money postion in the former would, al other
things being equd, be riskier than a 1% active money pogtion in the latter. Actively managed
portfolios are dso likely to have active money positions in lots of stocks or markets smultaneoudy.
Some of these positions may tend to exacerbate each other, whilst others may tend to counteract
each other. The concept of a progpective tracking error, which we discuss further in Section 5, isan
atempt to meld together into one number al of these different contributory factors.
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Such concepts apply to any type of portfolio, whether incorporating equities or bonds (or a
combination). In some cases, lots of different positions may contribute to risk. In other instances, a
few key portfolio characteristics may dominate. How a bond portfolio’s duration differs from that
of the benchmark is often a particularly helpful measure in this respect, as often it is the sngle most
important determinant of portfolio risk for such a portfalio.
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4. Backward Looking Risk Measures

One way of andysing the riskiness of a portfolio is to andyse how it has behaved in the past. We
could for example, cadculate the maximum underperformance in any given month during, sy, the last
three or five years, or the average Sze of any underperformance. Alternatively, we could caculate
the worst cumulative amount of underperformance during the period under andysis. Some sectors of
the fund management industry do jugt this (often referring to such concepts by the term
“drawdown”).

However, these sorts of measures can be particularly sengtive to one or two extreme movements
within the period being analysed. Two funds may have been adopting equaly risky sorts of pogtions
in the past. The fird may have been particularly “unlucky” in that its pogtions might have been
particularly hard hit by the market circumstances that it encountered. The second may have been
more “fortunate’, without necessarily running any less risk in some fundamenta sense of the word.
Usng alimited number of vauations at discrete points in time can dso flatter one fund over another
without there being any underlying difference in the amount of risk either has run.

All practicd risk measures suffer from these sorts of difficulties. They are only imprecise measures of
the “intringc” risk that the portfolio has been running. Satidicians faced with this problem tend to
prefer risk measures that are not overly sendtive to a small number of extreme movements, and have
other intuitively gppedling mathematica characteridtics, whilst ill being appropriate for the task in
question.

The mogt usud sort of backwards risk measure adopted in the fund management industry is the
retrospective or backwards looking tracking error. Tracking errors are based on the datistica
concept of standard deviations (see Appendix C). If the returns reative to the benchmark are
what are known as Normally digtributed then in roughly two periods out of every three we would
expect the return to be within plus or minus one standard deviation of the average. The retrospective
tracking error is merely another way of describing this sandard deviation, usually annudised, so that
it refers to the actual spread of returns experienced in the past.

Often investors are interested in how a given portfolio compares with other smilar ones. One
common tool isto show both historic risk and historic return (relative to the benchmark) in a scatter-
plot such as the following:

WFund
Peer Group

Relative return % p.a.
o

Historic Tracking Error % p.a.
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A fund that has performed wedl rdative to its benchmark and with low risk relative to its benchmark
will appear towards the top |eft-hand corner of this chart. A datidtic that is sometimes quoted in this
context is the information ratio. It is the ratio between the relative return and the historic tracking
error. If the fund manager concerned could have doubled the sizes of dl the positions (rdative to the
benchmark) then both the risk and the return of the portfolio (rlative to the benchmark) would be
doubled, leaving this ratio unchanged. Appendix D contains references to other more complicated
risk statistics that trustees may sometimes come across.

It is worth noting that different organisations may caculate historic tracking errors or standard
deviations of relative returnsin different ways. For example:

@ The time-scaes used can vary (both the tota period length and the frequency). Using data
merely over a short period prior to the date of analysis may produce a poor estimate of risk,
snce the period could exclude any particularly extreme market conditions. Conversdly, if
you use too long an overdl period then the current portfolio management characteristics may
be quite different to those ruling at the start of the period.

(b) The weighting attached to different sub-periods can vary. Some people try to overcome the
weaknesses inherent in (a) by giving greater weight to, say, the most recent months and least
weight to periods along time ago.

Usudly tracking errors will be calculated by reference to the actud average return that has been
achieved. Thus a fund which achieves a very steady 0.3% p.a. outperformance of its benchmark
each month would usudly be said to have a tracking error of 0.0% p.a. Most investors would
congder this fund to be less “risky” than a fund that performs within a range £0.2% p.a. of its
benchmark. It isless obvious that investors would aso consider afund which achieves avery steady
under performance of 0.3% p.a. to be lower risk than the more variable fund, as it will consstently
underperform, abeit in a very steady manner. Sometimes tracking errors will incorporate an explicit
assumption that the average expected performance is the benchmark performance (or some other
figure), to overcome this sort of problem.

Trustees should therefore be aware that there can be some subjective input in the caculation of
retrospective tracking errors, even though they may appear a first sght to be “hard facts’.
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5. Forward Looking Risk Measures

Backwards looking risk measures are a powerful way of andysing the risks that have been run
within a portfolio. However, they are of less hdp in identifying what are the likely risks that the
portfolio will face in the future, especidly if the portfolio management style has changed alot in the
recent past.

The further you diverge from the benchmark, the grester is the risk that you are running. So, to
measure the current riskiness of a portfolio you in some way need to measure how far its return
might vary from that of the benchmark in the future. This in turn means that you must in some sense
identify how far away the portfolio currently isfrom its benchmark.

How should we measure “disance’ in this context? Are some measures of distance better than
others?

We can gplit the Stuations we might face into two main sorts:

@ Cas=s where we are focusing soldly on how a specific portfolio might behave. This might be
particularly important to trustees who have given their fund managers a bespoke, scheme-
specific benchmark.

(b) Cases where we are principdly interested in ranking how the risk (relative to its benchmark)
of our portfolio compares with the risk that other competing portfolios are running. This
might be of key interest to trustees who have given their fund managers objectives linked to

peer group performance.

The precise choice of risk measure is likely to be very important when we are concentrating on
bespoke benchmarks, but may be less important if we are principdly interested in the relative
ranking of funds. An anaogy, based on measuring distance in the redl world helps to explain why
(see box titled “Rea World Distances’).

Real world distances

b
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Suppose we wanted to plan atrip from London to different European locations. Looking at a map will give
us agood feel for which place would take the longest to get to by flying. It would also give us a good feel
for which would be the longest to get to by train, even though trains do not necessarily travel by direct
routes, and the speeds at which they travel can vary quite considerably.

Athens is obviously much further from London than both Madrid and Vienna and would almost certainly
take the longest to get to, whatever method of travel we are using. Maybe Madrid would take alittle more
(or less) time to get to than Vienna, and maybe this would depend on whether we were flying or going by
train, but intuition would suggest that the times would probably not be too dissimilar. Thisis indeed the
case:

London to London to London to

Madrid Vienna Athens
Air distance (miles) 774 790 1,500
Train times (hours) c.15 c.15 c.44

So it is with investment risk. Different risk measures are like different ways of assessing travel times.
Visually inspecting the strategy, or indeed using any sensible sort of risk measure, should usually tell us
if one fund is much riskier than another. What a particular risk measure won't necessarily do is tell usthe
absolute level of risk involved, i.e. just how much a portfolio might underperform, just as you can’t
necessarily tell travel times purely by looking at a map.

For example, suppose there were three fund managers, each aiming to outperform their peer group, with
positions in the major markets as follows:

Manager A Manager B Manager C
5, , 0, , 1B 0 25, .0, 15
UK Equities S S S I — S
North America
Europe
Japan

Pacific ex Japan
Emerging Markets
UK Fixed Interest
Overseas Bonds
Index-Linked
Property

Cash

Asset Allocation Position (%) Relative to Peer Group Average

Even just glancing at these positions generally gives an intuitively reasonable ordering of risk (although
care might be needed if the positions in very volatile markets, like Emerging Markets, are very different).
Manager C seems to be materially “riskier” relative to the benchmark than either of the other managers.
However, it is difficult to get a feel for the absolute magnitude of underperformance that might be
experienced by any of the managers merely by looking at such charts.

The method most usualy adopted within the fund management indusiry to quantify forward looking
rsk is to caculate an estimated forward looking tracking error. Again the concept is linked to
dandard deviations of returns, usudly annualised. A forward looking (i.e. prospective) tracking
aror is an estimate of the standard deviation of returns (relative to the benchmark) that the portfolio
might experience in the future were its current structure to remain unaltered.
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Forward looking tracking errors caculated in this way have some nice mathematica properties that
tiein wel with adesire to measure “distance’ away from a benchmark (see Appendix C). They are
analogous to backward looking track errors in the sense that they are estimates of what we might
caculae for the backward looking risk measure a& some stage in the future, assuming that the
current portfolio structure remains undtered in the meantime.

Forward looking risk measures are dependent on assumptions about the how individud stocks or
markets might behave in the future. These will include:

€) Assumptions about the likely future volatility of individua stocks or markets relaive to the
benchmark, and

(b) Assumptions about corrdations between different ssocks/markets.

These assumptions will usudly be based on datisticd andyses of past data However, the past
may not be a good guide to how stocks or markets might behave in the future. There may
be no past data available at all for an entirely new stock. Predictions about the future are
often very imprecise. Appropriate assumptions about, for example, likely future volatility
will change over time. Systems for calculating portfolio risk will often change the
assumptions they make quite dowly over time, and may therefore not react rapidly enough
to changing market conditions.

Fortunately, trustees will often mainly be interested in how risky one portfalio is rdative to another
(or in changes in the leve of risk of a single portfolio between different points in time). As we
mentioned above, rdative rankings are usudly fairly insengtive to the precise methodology used. An
example of this in practice is given in the box titled “How sengtive are risk rankings to particular
ways of defining forward looking risk?’

How sensitivearerisk rankingsto particular ways of defining forward looking risk?

If we try to rank the risks being run by a variety of funds, we find that relative rankings are often similar
whatever the risk measure being adopted. For example, suppose we calculate atracking error for each fund
in the CAPS Mixed With Property pooled pension fund universe, concentrating merely on the fund's
asset allocation positions versus the peer group average. Using the default assumptions on likely future
volatilities and correlations as supplied by, say, BARRA (a leading supplier to investment managers of
software to analyse portfolio risk) will give us one measure of asset allocation risk.

A second, less sophisticated, measure of asset allocation risk can be obtained by calculating merely the
average sizes of the asset allocation positions for each fund (ignoring whether the positions are positive
or negative in the averaging process). For the three funds shown in the box “Real World Distances’,
these average sizesare: 1.7% (Manager A), 1.6% (Manager B) and 4.3% (Manager C).

The chart below plots the two measures against each other for all the funds in this universe as at 30

September 1998. The correlation between the two risk measures is high despite the significant differences
involved in the two calculations.
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Average Abs. Deviation (11 categories)

Source: CAPS,
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6. Valueat Risk

One weakness that is often cited for tracking errors is thet they give a false sense of comfort. As
mentioned earlier there is about a two-thirds chance of performing no worse than one tracking error
away from the benchmark (if relative returns are Normaly distributed with a mean equa to the
benchmark return). The corollary is that there is a roughly one in Sx chance of underperforming by
more than the tracking error.

A concept that is closaly related to tracking error is Value-at-Risk (VaR). VaR generdises the
likelihood of underperforming to any desired confidence interva, eg. a 95% or a 99% risk of not
underperforming by more than a given amount.

Edimating VaR, like estimating forward-looking tracking error, involves subjective inputs that may
not be immediately apparent. It is helpful to redise that VaR is frequently cdculated usng the same
Norma digtribution assumption as the forward looking tracking error. In this case it is just an
dterndive representation of the same information, in a format which is more intuitively gppedling,
abeit perhaps with a different (often shorter) time horizon.

VaR becomes a more useful concept if the expected digtribution of returns is not Norma, in which
case the tracking error is less useful and may even become mideading. There are two main ways in
which reldive returns differ from a Normal distribution; they may be more skewed or they may have
fetter talls.

For example, the performance of a poorly diversfied corporate bond fund is unlikely to differ hugely
from its benchmark as long as dl the issuers of the bonds held remain solvent. However, if one or
more of the bonds in the portfolio should default then the portfolio as a whole could subgtantidly
underperform. The spread of relative returns that the portfolio might experience is “skewed” to the
downside by the existence of credit risk. Smilar skews can dso exig with portfolios that contain
sgnificant exposure to options (or other financid indruments with option-like characteristics), which
are often used to skew the ditribution to the upside, by limiting downside risk.

Fatter tailed digtributions generdly occur when a sysematic bias is introduced into the portfolio,
relaive to the benchmark, such as a greater exposure to certain sectors or factors such as vaue
socks. Such systematic biases can lead to sustained periods of outperformance or
underperformance over many months, cresting more extreme outcomes than would occur if the
active positions were selected at random.

The usffulness of VaR in these Stuations depends on our ability to make assumptions about the
skewedness or “fat tailed-ness’ of the distribution of returns. These assumptions usudly involve the
use of historicad data distributions or Monte Carlo smulations from a range of possble outcomes. If
these assumptions are invalid (or become invaid because of changing market conditions) then Vaue
a Risk gatistics could dso misstate the risks involved. Of course, the extremes are precisely the
events that are most likdly to gtick in the minds of trustees and it is very difficult to develop risk
measurement methods that are redly robust for the extreme but very rare outcomes. One possible
gpproach is to use scenario testing (or “stress testing”) to identify the impact of some particular set
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of events occurring Smultaneoudy. However it is extremdy difficult to identify objective criteria to
be used when choosing suitable scenarios to test.
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7. DownsideRisk Measures

One of the reasons VaR is intuitively appeding is tha it explicitly focuses on the probability of
underperformance. Another criticism often levelled at tracking error as arisk measure is that it does
not distinguish between upside “risk” (the chance of outperforming) and downside risk (the chance
of underperforming).

Much recent work on risk has focused specifically on downside risk measures. Smple backward
looking downdde risk measures might be to cdculate the worsg monthly or quarterly
underperformance over the preceding five years. The downside equivadent of tracking error would
be the standard deviation of returns below the benchmark (also known as the downside semi-
standard deviation).

However this measure seems to imply that a fund which has consgtently outperformed each month
has taken no risk, as the downside semi-standard deviation would be zero. Thisis at odds with the
concept of risk relating to active money (see section 3). In order to achieve consstent substantia
outperformance the fund must have taken postions away from the benchmark, thereby surely being
exposed to some risk of underperformance, unless of course the manager has perfect foresght. As
we hoted in section 4, it can be difficult to distinguish between funds that were “fortunate’ that their
high risk stances did not come home to roost and funds that actualy adopted a low risk stance.
Hence dthough downside risk measures have some basic intuitive appeal, we would caution againgt
the use of any risk gatistic which assgns zero risk to periods of outperformance; indeed extremely
high levels of outperformance are d<o likdly to be indicative of high risk, and not just superior skill.

The use of downside risk measures is often mooted in circumstances where the assumption of a
symmetrica digribution, inherent in the use of tracking error, is not judtified, i.e. where the return is
highly skewed. In these circumstances the use of VaR, with appropriate assumptions about the
skewedness of the digtribution, is probably more reliable,
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8. Reporting and Presenting Risk Statistics

The Proposed Standard on Risk Measurement and Reporting set out in Appendix A contains some
specific comments on how risk statistics should be presented. The presentation of the results should
bear in mind the likely recipients of the andysis. For example, reporting to trustees should probably
be more summarised in nature than the sorts of detailed interna reporting that might be gppropriate
for Chief Investment Officers or other senior fund managers. The presentation should aso contain:

@ Commentary on the moddlsmethodology used. This should include commentary on when
the methodology is likely to bresk down, on any exercise of professond judgement within
the modd congtruction and on the main tasks to which the andlysisis or is not relevant.

(b) A statement on the sources of data, on whether there are any assets (or ligbilities) omitted,
and the degree to which this might influence results

(© Levesof fund turnover and/or other commentary indicating the extent to which the analyss
may no longer be rlevant because of changesin fund digpostion.

The Proposed Standard aso indicates that the monitoring of risk should, where possible, involve
both backward and forward looking risk measures. Idedly there should be a reconciliation between
the two to assess modd risk. Significant changes in risk parameters since the previous andysis
should be explained.

Many pengon funds employ severd different fund managers. Trustees are likely to find it helpful to
cdculate the overdl risk of ther entire portfolio. This cannot normdly be cdculated merely by
adding together the risks of the individud portfolios, as they may interact with each other.

It is particularly important to appreciate the strengths and weaknesses of the risk measures being
quoted. As we have explained above, even gpparently smple risk measures often involve subjective
input. For example:

@ Calculation of backward-looking risk measures will be sengtive to the length of the overdl
period andysed. It will dso be sengtive to whether greater weight is given to more recent
data (and if S0, how much more weight).

(b) Cdculation of forward-looking risk measures will be sendtive to the method used to
edimate likely magnitudes of relative returns for individua stocks, sectors or markets. It will
aso be senstive to the method used to estimate how different stocks or markets might
interrelate with each other.

Merdly caculaing arisk figure does not guarantee that it is particularly appropriate to the Stuation in
hand. We have dready highlighted the difficulties of telling whether the higtoric risk characterigtics of
a fund appear high or low because of “luck” rather than just the dispostion of the portfolio
concerned. Portfolio congruction techniques can dso accidentdly introduce bias. An example is
described in the box titled “The tracking errors of early index funds’.
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Thetracking errorsof early index funds

In the early days of indexation, index fund managers often seemed to have difficulty keeping within their
target tracking errors, particularly if the method used to construct the index fund involved “optimised
sampling”. In this sort of approach, the fund manager calculates the optimal portfolio to hold using a
model such as BARRA's, and then estimates the likely tracking error using the same model.

It isimpossible to identify an exact model of how stocks might behave in the future. Instead, any real-life
model can be expected to underestimate the true tracking errors of some portfolios (and to overestimate
the tracking errors of others).

When we use such amodel to create an optimised portfolio, we are using it to select out of awhole range
of portfolios ones that have as low tracking errors as possible. This selection process is more likely to
choose portfolios for which the model will underestimate tracking errors than ones for which it will
overestimate tracking errors. So, if we use the same model to prepare estimates of future tracking errors,
we are almost certain to introduce a systematic understatement into our results. Such a bias does seem to
have contributed significantly to the understatement of actual tracking errors experienced by early index
fund pioneers. Nowadays, index fund managers usually adjust upwards any calculated tracking error to
avoid quoting overoptimistic forecasts.

Monitoring risk is an important activity and one tha trustees would be well advised to give high
priority. However, it is clear from this Overview that it is often not particularly easy to do. Perhaps
the most important concluson we make in this Overview is the high vaue of professond input into
this process. This concluson underpins many of the points contained in the Proposed Standard on
Portfolio Risk Measurement and Reporting.
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APPENDIX A

A Proposed Standard for Portfolio Risk M easurement and

Reporting

1 Introduction & Summary

1.1  This Appendix contains a Proposed Industry Standard for portfolio risk measurement and
reporting. The Proposed Standard is designed to:

@

(b)

Improve the standards of portfolio risk measurement reporting and control within the
fund management industry, and

Provide practica guiddines for the implementation of such activities within a fund
management house.

1.2  To adhere to the Proposed Standard a fund management company needs to satisy the
falowing:

@

@

©)

4)

Q)

[ . W P

The risk and performance requirements of each fund should be documented and
should be framed o that they are not incons stent with each other.

A formd monitoring of investment risk should be undertaken at least quarterly or
whenever there is a mgor change to fund Structure. More frequent monitoring
should be undertaken if trading activity is high.

The monitoring of risk should, where possible, involve both ex-post and ex-ante
measurement. Idedly this would involve a reconciliation of the ex-post and ex-ante
measurements to assess mode risk. Significant changes in risk parameters since the
previous andysis should be explained.

The andysis should contain:

@ Commentary on the modesmethodology used, including when they are
likedy to bresk down (and hence suitable cavesishedth warnings if
gppropriate), on any exercise of professond judgement and on the main
tasks to which the andysisis or isnot relevarnt.

(b) A statement on the sources of data and on whether there are any assets (or
liabilities) omitted, and the degree to which this might influence the results.

(© Levds of fund turnover and/or other commentary indicating the extent to
which the analyss may no longer be relevant because of changes in fund

dispostion.

The presentation of the results of the andyss should bear in mind the likely
recipients of the analyss. In particular, it would generaly be gppropriate to supply
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2.3

Chief Investment Officers with more detall than mogst third-party clients would wish
to receive.

(6) The andyss could include commentary on the typicd risk stances of severd
portfolios, dl run in agmilar fashion. If S0, the methodology used to construct these
composites should be consstent with standard rules on composite congtruction for
performance measurement purposes. If, for example, a house median is to be
caculated then the risk characteristics of each individud portfolio in the composte
should be separately cdculated, and then the median determined from the figures for
eech portfolio in isolaion.

Brief rationdes for each of these requirements are set out below.

This Proposed Standard was prepared by a Working Party of the Ingtitute and Faculty of
Actuaries. The members of the Working Party were:

Malcolm Kemp (Chairman), Martin Cumberworth, Daniel Gardner, Julie Griffiths,
Christopher Sandford.

All have a wedth of experience in the area of portfolio risk measurement within the fund
management indudtry.

The Justification for a Portfolio Risk Measurement and Reporting Standard

Active invesment management is about adding vaue without taking undue risks. Severd
industry-wide standards exist on how to measure and report “added value, i.e. investment
performance. For example, there is the AIMR Standard used in the USA and its world-
wide equivdent caled GIPS (Globa Investment Performance Standard). The use of time-
weighted rates of return is now very widdy accepted and much of the AIMR and GIPS
dandards relate to the ways in which composite performances across a range of smilar
accounts should be congtructed. In the UK, the NAPF have published standards on the
presentation of investment performance, most recently UKIPS (modelled closdly on GIPS).
De facto industry standards dso exist in the UK created by CAPS and WM.

The measurement and reporting of investment risk is less wdl developed. This is partly
because invesment risk isitsdf less clearly defined than investment performance,

There is ds0 a dearly identifiable distinction between the measurement ex-post of past
Investment risks taken and the assessment ex-ante of risk stances currently being adopted.
Past investment risk might perhaps be a matter of fact, like past investment performance, if
we could agree on how past “risk” should be measured. Measuring current investment risk
dances has no red andogue in terms of investment performance, except perhaps the
investment target in the client’s objectives. It involves subjective input.

However, this does not make measurement and reporting of investment risk any less
important - it merely makes it more difficult to prepare suitable Sandards in this area. Two
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funds which have the same past performance might have achieved this performance with
vadly different levels of risk. Clients are becoming more aware of this fact, and are
demanding better disclosure of information on risk. There has been sgnificant growth in the
activities of companies specidisng in investment risk messurement. The leading UK
ingtitutiona performance measurers are a0 developing servicesin this area.

One of the problems in preparing a Standard is the very concept of investment “risk”.
Widely understood, the concept can have many facets, as explained in Appendix B.

The Working party discussed which of these components might be feasible to cover in this
Standard. The Working Party decided that it would not be practical to cover within the
Standard aspects principaly linked to operationd risk (eg. fraud, mis-pricing of unitised
funds etc.).

Instead, the Working Party decided it should concentrate its endeavours on the risk of
underperforming the investment benchmark or objective set by the client.

The Proposed Standard concentrates on mainstream ingtitutional or retail fund management
asthisisthe areathat the Working Party thought would benefit most from such a Standard.

Brief Commentary on the Proposed Standard
Agreeing and Documenting Client Requirements

It is sdf evident that client requirements should be well documented and sensbly framed
(from the perspective of both the client and the fund manager). Failure to do this leaves the
fund management house open to the risk that the client interprets the requirements one way
when the fund management house thinks tha they mean something ese. Thisis a recipe for
client dissatisfaction and potentialy litigation.

The main documentary repostory for these requirements will normdly be the dient
agreement between the dlient and the investment manager, athough the manager might dso
prepare “norms’ which it gpplies interndly to darify what may only be very generd
requirements expressed in client agreements/fund particulars.

Monitoring Frequency

Typicdly, third-party investment managers report to ther inditutiond dients on a quarterly
basis (athough some report more frequently, eg. monthly). Reporting is in the form of
vauations, performance statements and investment commentaries. It would therefore be
natural to report on investment risk somewhere within these statements.

How frequently a fund manager might want to carry out such andyses interndly will depend
on the speed a which portfolio risk measures change. If there is a mgor change in fund
sructure then the portfolio risk stance could, of course, change quite dramaticaly over a
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very short time frame. This would dso be true for actively traded portfolios. However, for
many maingream portfolios the risk stances do not seem to change much even over a
quarterly time period, and there may be no need to carry out regular andyses more
frequently than quarterly.

Type of Risk Measurement To Be Carried Out

Clients (and fund management houses) should be interested in both ex-post and ex-ante
measurements of risk. This is because an ex-post andyds is important in understanding
whether the risks that have been run have been rewarded in terms of outperformance. An
ex-ante andyss answers a different question, i.e. what might happen in the future. Of
course, for many maingream portfolios we would expect the two to show reatively smilar
results.

The process of identifying why or how risk stances have changed since they were previoudy
reported (particularly ex-ante risk analyses) is useful for indicating changes in how the
portfolio is being managed.

Contentsof Analysis

There are different sorts of models and methods of cdculating investment risk, some more
quantitative in nature than others. There are dso different ways of expressng investment
rik, eg. tracking errors or “vaue-at-risk”. The Working Party does not fed that it is
appropriate to specify one method as being “the best”, feding that this should be left to
professona judgement. However, it is important that the recipients of the andysis know in
generd terms the methodologies being used, their strengths and wesknesses and to what
tasksthey are rlevant.

Any andysis is dependent on the data used. This is not aways as complete as the recipient
might expect or the person carrying out the anadysis might desire. If asmall proportion of the
underlying portfolio is missed out this may have little impact on the accuracy of the andyss,
but if alarge proportion is missed out then the accuracy may be serioudy compromised (and
this fact may itself be suggestive of a breskdown in operationa controls that might give rise
to other sorts of concerns).

Forward looking analyses aso require the portfolio to be reasonably stable over time to give
meaningful information. The client needsto be awvareif thisis not likely to be the case.

Presentation of Results

Any presentation of results should reflect the likely recipients of the andyds. Otherwise the
andyss could merdy confuse rather than hdp. We would envisage fund managers
supplementing raw numericd information with presentations and descriptions of the
methodol ogies tailored to the client concerned.

Composite Congtruction



We can envisage fund managers who run large numbers of smilar portfolios (e.g. segregated
baanced pension fund portfolios) wanting to provide information on house average risk
levels and variaions in these risk levels. When doing S0, it is essentid that the composites
used for risk measurement purposes meatch those used for performance measurement
purposes. There are dready standard rules on composite congtruction for performance
purposes (e.g. AIMR/GIPS or the NAPF standards) which can therefore be carried over
directly into these sandards.
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APPENDIX B
Different types of investment “risk”

Risk in an investment context can be split into two main sorts:

@ Operational risk, eg. fraud, mispricing of funds, breaching of regulatory condrants.
Monitoring and controlling these sorts of risk properly fal within a compliance or internd
audit role.

(b) Portfolio risk, i.e. the risk that the fund performs “poorly”, not because it (or the fund
manager) has broken any laws or regulations, but because of poor choice of investments to
hold within the fund.

This Overview and the Proposed Standard set out in Appendix A concentrate on Investment Risk
of the sort described in (b). The main sorts for a fund management house are:

(2 Risk of underperforming other smilar funds

2 Risk of underperforming relevant market indices

(3 Risk of loss of capitd or failure to maintain an adequate level of income

All three can be thought of as variants of risk reaive to some suitable benchmark. Thus
measurement of risk nearly dways involves some assessment of how far away from the benchmark

the portfolio is, or has been, eg. in terms of concentration to a single Stuation/company/sector.

Usudly one of the three will be more important than the other two. This should be set out in the
relevant client agreement.

For a pooled fund with severd different owners, the fund manager may sometimes specify precisely
which type of objective is most important. However, usudly the fund's objectives are worded more
generdly. The fund manager should then document interndly which sort of objective takes
precedence.
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APPENDIX C
Normal Digtributions, Standard Deviationsand Tracking Errors

Although a variety of definitions and interpretations of risk are possible, the most commonly
discussed measure of portfolio risk is tracking error. Tracking error is a Statistical messure
that indicates the range of posshble outcomes surrounding the central expectation. It is
equivaent to the standard deviation of returns relative to a specified benchmark. It can be
cdculated on ether a forward-looking basis (usng some form of predictive modd) or a
retrogpective bass, using actual observed data

It is helpful to illustrate this concept by a smple example. Consder a specidist UK equity
fund where the fund manager is seeking to outperform some suitable peer group median
with atracking error of 2% per annum. How might fund performance vary year by year?

Suppose that the manager has some stock-picking skill and on average will achieve an
outperformance of 1% per annum. This will only be observed over relatively long periods of
time. Over shorter periods there will be some variation around this level. The degree of
variation is measured by the tracking error.

If we assume that the returns are Normally distributed, the bell-shaped curve in the chart
below will show the range of possible outcomes. There will then be an equa probability of
returns being higher or lower than the average outperformance. There is also gpproximeately
alin 3 chance of returns being greater than one standard deviation away from the mean.
Thus the probability of returns above 3% (=1%+2%) is the same as the probability of
returns below —1% (=1%—-2%). Both are approximately 1 in 6.

prob=1in3
\ S
2
E
g 1s.d.=2%
o
a -t V‘ Ll
prob=1in6 prob=1in6
-1% mean=1% +3%

fund excess return

Of course, it may be optimidtic to assume that the mean outperformance levd is 1% p.a.
Trustees may want to adopt a more cautious assumption that it will be 0% (e.g. because
they think it prudent to assume that their selection of fund manager will prove with hindsight
to be no better than average). The 3% and —1% would then be replaced by 2% and —2%

respectively.
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In Section 5 we explained that a good andogy for measuring risk is measuring red world
distances. Tracking errors are particularly closdy related to the physical concept of distance.

Suppose we have two independent sources of tracking error. We can caculate the
cumuletive tracking error from the two combined using exactly the same formula as
Pythagoras cdebrated theorem for caculating lengths in a right-angled triangle. We would
use the formula a® =b? + ¢* where b and ¢ are the magnitudes of the tracking errors of the
two independent sources and a is the magnitude of the tracking error from the two
combined. If the two sources of tracking error are not independent then a further refinement
Is needed. This refinement is exactly akin to the equivaent refinement needed to Pythagoras
Theorem when the two sides of atriangle are no longer perpendicular to each other

Tracking errors “add” in the same sort of way as distances in the real world, i.e using Pythagoras’
formula a?2=b2+c? or variants when the sources are not independent of each other.
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APPENDIX D
Further Reading

Other types of portfolio risk measures

In sections 4 to 6 we discussed severd different measures of portfolio risk, including
tracking error (both retrospective and prospective), Vaue-at-Risk and Drawdown. In
section 4 we ds0 discussed the “information ratio”, i.e. the return in excess of the
benchmark divided by the historic tracking error (versus the same benchmark). The
information ratio is an example of a risk adjusted performance measure, because it
incorporates both risk and return into a single number. Other risk adjusted performance
measures that trustees may sometimes come across include the Sharpe ratio, beta and the
Treynor ratio. Definitions are given in the glossary below.

Carrying out performance éttribution can aso help to identify some of the risks that have
been run within a portfolio. Performance attribution involves identifying the main sources of
out-performance or under-performance relative to a benchmark. Large contributions (poth
positive or negative) will often give indications of where the portfolio has differed most from
the benchmark.

The following additiond reading contains further details on these topics.
Risk-Adjusted Performance Measurement — A Practica Viewpoint (Daniel Gardner)
Vaue-at-Risk Handbook (J.P. Morgan)

Investment Performance Measurement (William G. Bain, in association with The WM
Company, Woodhead Publishing Limited, 1996)

Downside Risk — David Damant and Dr Stephen Satchell (Professond Investor, May/June
1996)

[Details of latest available documents to be added shortly before printing]
Operational Risk

This Overview concentrates on portfolio risk and does not seek to cover operational risks
(e.g. fraud).

In the USA a consultancy firm, Capitd Markets Risk Advisors, Inc, has set up a Risk
Standards Working Group which has prepared some industry-wide Risk Standards. These
Risk Standards do cover portfolio risk measurement, but not in as much depth as the
Proposed Standard set out in Appendix A (and not with the same emphasis on reporting
issues). The CMRA Standards are more focused on operationa risk.



Copies of ther Standards are available on http://mww.cmra.com, or from Capitd Markets
Risk Advisors, Inc, 565 Fifth Avenue, New York, NY 10017, USA.
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Active M anagement

Active Risk
(or Relative Risk)

Absolute Risk

AIMR

Average Shortfall

Backward Looking
Risk Measure

Benchmark

Beta

[ . W P

Glossary

Portfolio selection process designed to produce higher returns than
ae purely avaladle from a passve draegy aming to replicate
benchmark performance.

Therisk of performance deviating from the benchmark return
due to active management.

Therisk of alarge fdl in the capitd vaue (or absolute performance)
of an investment portfolio.

Association for Investment Management and Research

The average levd of underperformance rdative to the benchmark
(or target).

An approach to measuring portfolio risk based on historica
andyds (aka retrospective, ex-post anaysis).

A notiond portfolio of assets normdly comprisng three
components:

0) Asst class mix

(D) Market indices/peer group average returns within those
assets classes

@) A rebdancing regime.

Benchmarks can be st by explicitly applying fixed percentage
weights to various asset classes and index returns within those asset
classes, or indirectly by reference to peer group performance, or by
a combination of peer group performance within each asset class
and fixed asset classweights.

The rebdancing regime defines the rules for resdting the
benchmark asset class weights which change due to relative market
movements.

A measure of the extent to which a portfolio’s return moves in line
with the market return. A beta of 1 means that each upward or
downward movement of 1% in the market should, dl other things
being equal, generate a 1% upward or downward movement in the
portfolio. A beta less than 1 (greater than 1) implies that a 1%
market movement should, al other things being equd, generate a
less than (greeter than) 1% movement in the portfolio.



Downside Risk

Downside Tar get

Duration

Forward L ooking
Risk Measure

GIPS

Information Ratio

Jensen’s Alpha
Market Risk

Normal Distribution

Perfor mance Attribution

Perfor mance M easur ement
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Therisk of portfolio performance fdling below the benchmark (or
target) return.

A maximum underperformance level rdative to the benchmark
return, eg. -3.0% in any single caendar year.

The weighted average tie to payment of cadhflows arisng from the
securities held within a bond portfolio. Changes in economic
conditions usudly affect bonds of smilar durations in smilar ways,
and often affect bonds of longer duration more than bonds of
shorter duration. Hence, how the average duration of a bond
portfolio differs from the duration of the benchmark is a very
important component of the risk of such a portfolio.

An gpproach to measuring portfolio risk based on forecast
andyds (aka prospective, ex-ante andyss).

Globa Invesment Performance Standards.  Ethicad standards for
the presentation and cdculation of performance. Desdgned to
ensure far representation and full disclosure of an invesment
organisation’s performance history. A voluntary standard effective
from 1 January 2000

Portfolio return in excess of a benchmark rate divided by the
gandard deviation of return relative to the same benchmark. The
benchmark is fund specific, e.g. cash, a market index return or a

peer group average.
Portfolio return in excess of the beta-adjusted benchmark return
The exposure to loss due to market movements

A probability digribution commonly used within datigtics to
represent the likelihood of certain events occurring. It has the
familiar bell-shape shown in Appendix C.

The process of dlocating a portfolio’s return (absolute or relaive to
the benchmark) to the various components in the investment
decison-making process, e.g. to asset dlocation, industry exposures
and to individual stock bets.

The cdculation of a portfolio’s investment return over a given period
to determine the growth in asset vaues and to facilitate comparison
with funds that have smilar investment objectives.



Portfolio Risk

Relative Return

Risk Constraints

Risk/Reward Trade-Off

Risk-Adjusted
Perfor mance M easur ement

Sharpe Ratio

Shortfall Risk

Sortino Ratio

Standard Deviation

Target Return

Tracking Error
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The risk that afund's investment objectives are not achieved due to
poor performance, excessive voldility etc.

The performance of a fund compared to the return on the
benchmark.

Forma control ranges on asset mixes, sector or individud stock
limitations which are intended to act as a limit on the amount of
portfolio risk that can be teken. Congraints can dso involve explicit
performance volatility controls (eg. a maximum 0.2% difference in
the performance of afund and its benchmark)

The preferred balance between risk and return, specific to each
investor. Determined  with reference to the point where the
incrementd risk is justified by increased reldive performance

The cdculation of investment return with explicit dlowance
for theleve of risk incurred. Commonly used measures
include:

Sharpe Ratio, Information Ratio, Treynor, Jensen’'s Alpha and
Sortino Retio

Portfolio return in excess of a “risk-freg’ rate divided by the
sandard deviation of return relative to this same “risk-freg’ rate.
Risk-free is usually taken to mean cash or short-dated treasury hills,
even though these may not be “risk-freg’ in the context of a penson
fund.

The probability of failing to achieve the benchmark (or target)
return.

Portfolio return in excess of a benchmark rate divided by the
downdde dandard deviation of returns rdative to the same
benchmark.

A datigical measure of disperson or voldility of performance
returns (the square root of variance).

An outperformance level in excess of the benchmark performance,
eg. +1.0%paover rolling three year periods.

A measure of active risk. The annudised standard deviation of the
difference between portfolio return and benchmark return. The
measure can be used to substantiate past performance or to predict
future experience. Forecast tracking errors rely on quantitative



Treynor Ratio

Value at Risk (VaR)

Variance

Volatility
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moddling techniques, historica tracking errors are based on the
observed relative performance.

For example, a forecast tracking error of 3.0% implies there is a
67% probability that the portfolio performance will be within 3.0%
of the benchmark return (plus or minus) over the following 12
months (as long as rdative returns are Normdly distributed).

Portfolio return in excess of the risk-free rate divided by the
portfolio beta

A datisticad measure of downside risk. The potential losses on a
portfolio over a given future time period with a given degree of
confidence. Measured in ether absolute terms or relative to a
benchmark.

A datigticd measure of digperdon or voldility of performance
returns (the square of the standard deviation).

A measure of an asset’s propendgty to riseffdl in vaue over a
specified period of time.



