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Moderator Jonathan Hede: Welcome to session 5404, Measuring and Managing Currency Risks. We’ll have two speakers this 
morning, and the first will be Gord Marvel. Just a little background on Gord. He’s accountable for the investment risk man-
agement of the Canadian investment operations at Sun Life Financial. He tells me his group deals with the measurement and 
monitoring of the usual risk suspects – credit, interest rate, equity and liquidity – as well as some unusual suspects – including 
investment policy, business continuity and operational risk. Welcome, Gord.

Panelist Gordon C. Marvel: I won’t ask if you can all see me, but can you all hear me? That’s good enough. Good morning. This 
is probably the first discussion that we’ve had on currency risk – the first one that I’m aware of. The material that I’m going to 
be covering this morning isn’t highly detailed, but neither is it highly simplistic. Consider this initial discussion a Currency 101 
discussion. I think we’ve got a lot of ground to cover to lay some framework.

I think we have a lot of ground to cover before we get into some of the technical issues so I’m going to start off by giving you 
some introduction, some business views on currency risk. If the discussion starts spurring any questions, or considerations, or 
issues that you want to pursue in any more detail, I’d really recommend that you contact the program committee and we can 
look at doing subsequent sessions in areas that you’re keenly focused on.

Now defining and managing currency exposure is really all about perspective and expectations. For the next few minutes I’m 
going to take a look at it through a business manager’s eyes, and a risk manager’s eyes. The actuarial eyes will come a little bit 
later. Jacques will be dealing with that. And capital market’s eyes, or lenses, we’re going to leave for another day. So those of 
you who are looking for hedging and hedging discussions, I’m not going to get into that at this point in time, and I don’t think 
Jacques will be getting into it at all.

So, the path that I want to take is pretty straightforward. I want to define the issue. I want to gain some historical perspective on 
currency. I want to look at where and how it manifests itself in the life insurance company, and I will be taking the perspective 
of a multi-national life insurance company – that’s kind of where I live and breathe right now. And so that’s the perspective I’ll 
be taking, so be advised.

We’re going to consider stakeholder expectations, because those are going to be, I think, pretty important in deciding how 
you’re going to deal with currency exposure. And of course, always, always, always, you need to figure out if it’s a material risk 
for the firm. I will delve into that a little bit, and talk a little bit about quantifying, and modelling currency risk, but I won’t be 
talking a lot about technical issues.

So, on to defining currency risk. Quite simply, quite easily financial loss arising from changes in foreign exchange rates. That’s a 
bit of a motherhood statement, and it’s interesting that it works equally well whether I talk about interest rates, currency, equity 
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prices, currency, real estate, currency – or with minor changes I can even throw credit in there. So, it is a bit of a motherhood, 
but the point I want to make is in reality it’s no different from any other risk that we deal with on a day-to-day basis. It’s not 
that unique, but perhaps it’s just a bit foreign – if you’ll excuse the pun. (Bad pun.)

So, if we dig just a little bit deeper we can look at currency risk as simply transacting in a currency other than the base currency 
of your operation. Again, that’s a pretty simple statement. Whether this is an issue to you may well depend on the point of 
view that you take, where you sit in the organization, as you look out from your point, your position in the organization. For 
example, in a US operation transacting US dollars is no big deal, but those same transactions in US dollars may be a big deal to 
the corporate office. So, you always have to know what your point of reference is. You have to know where you’re looking at it 
from to figure out whether or not you care, and how much you care, about currency exposure.

Another thing to consider, is that even though a business may be operating in a very single, specific domestic market, it may 
have investment activity that extends beyond that market as well, for very valid business reasons. How you respond to currency 
issues may well be affected by the type of segments in which the exposures reside. Cash flow versus total return versus surplus 
segments may have different tactics, strategies or issues. They may, they may not. This is all going to be very, very company 
specific.

Lastly, you may need to worry about issues arising from the non-core businesses discontinued operations, or operations acquired 
through mergers and acquisitions.

We know that firms have exposure to multiple currencies, but you might ask why is it a risk? Why is it an issue? Why is it a 
problem? Why should I be concerned now if I haven’t been concerned in the past? And in thinking about it, I would really 
characterize two kinds of issues that seem to be in front of us. One is what I would call increased globalization, and another is 
increased volatility of currency markets.

Now, by globalization – this is just my term, it’s nobody else’s term – but what I’m referring to is kind of a common thread or 
a loose association of a number of different related concepts. Consider that firms may play outside of the domestic borders to 
access foreign markets on either or both sides of the balance sheet – they may be sourcing liabilities outside of the domestic 
markets, they may be sourcing assets outside of the domestic markets.

An issue that arises when you do source assets or liabilities outside of your domestic markets is that they may not operate in the 
same fashion that your own market operates in. For example, it’s well known that in certain areas of the world, you can’t get 
assets with the right structure, the right quality, the right duration, to match the liabilities that you have in your balance sheet 
in that local currency. There are severe limitations on what you can get in a number of places.

Secondly, even though firms may not consciously exceed, or go outside their own boundaries, they may end up there. They 
may end up there through foreign subsidiaries, or through policyholders that they have. They may develop expatriate (expat) 
individual policies, like “snow bird” policies. Those are a few examples that you can see.

Lastly, as insurers have extended their marketing – in a lot of cases beyond the reach of their own borders – so to have suppliers, 
software vendors, consultants and so on. A lot of the purchases or leases or fees that are expensed by an insurance company 
may well be in US or other currencies.

Now, the other theme I wanted to mention is volatility. As you can see we have some extreme volatility here. This would keep 
me up not at all. I want to spend a few minutes taking a look at a few graphs. It’s a soft presentation, there’s not a lot of technical 
piece, but it couldn’t be an actuarial presentation without about six graphs – I think that is the right number. So, this will give 
us a little bit of historical perspective on currency rates. What I’ve generally done is I’ve shown you the currency rate – Cana-
dian dollars versus the target currency on the left hand side, time frame on the bottom (generally, about a six year period either 
starting in 1971 or ending currently, or the entire period from 1971 until now).

In this case what we have is the Canadian/US dollar rate for the early 1970s. It’s not a very scary picture, and if this was the 
world we lived in right now, I think I’d be looking for something else to talk about. The mean here – just to do some actuary 
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stuff – is about a US1.01, standard deviation of about three cents. At this point in time, even I could sort of do a reasonable 
forecast of what to expect in the next few months, or a few years afterwards.

But we’re going to fast forward. This is the last six-year period, ending about April of this year. This is the “you are here” picture. 
It’s quite different. Same scale. Different six-year period. And instead of about a US$1.01 average exchange rate, we’ve got a 
US$1.50, or a US$1.60, or a US$1.30, or a US$1.20, or something around there. What we’ve observed about a 25 percent drop 
in the US denominated assets over a two and a half year period there.

If we look at the entire picture – this is the 34 year period from 1971 (which probably predates some of you in the room) – it’s 
not been smooth. The first few years not very interesting. A lot of interest thereafter. So extrapolating the trends of the early 
1970s wouldn’t have proven too accurate or too wise. We know that there will always be political fiscal and policy issues that 
will buffet currencies. It really is difficult to say when and how that will happen, and over what periods of time. Now this is a 
perspective on one set of relationships the Canadian/US dollar rates. The question that we should be asking is, “Do we see this 
kind of pattern through all currencies? Do things happen at the same time?” Of course, the answer is no – otherwise I wouldn’t 
be rhetorical.

So what we have is our friends across the pond. This is the Canadian/pound relationship for the whole period from 1971 to 
2005. It’s interesting to note that whereas the Canadian/US dollar relationship had an upward bias, at least until recently, the 
Canadian dollar/pound relationship seems to have oscillated quite wildly around about $2.19 a pound. In this case, what we’ve 
seen from a peak to trough is about a 50 percent decline in the value of the pound in the early 1980s.

Now, one interesting thing about this is we’ve often heard that currency is not that big of an issue. Currency risk will wash itself 
out over time, due to its reversion to the mean. You can possibly make the argument by looking at the pound relationship. 
On the other hand, you have to have it absolutely right, and more often than not, I think the currency exposure will not wash 
itself out.

And for one more view; the Mexican peso and the Canadian dollar – pretty boring for quite awhile, some revaluation happens 
quite suddenly. My point here is that in the near term you possibly can anticipate revaluations, but if you’re modelling curren-
cies and you’re forecasting currencies, and unless you’ve got highly correlative models, and decision mechanisms within your 
models, there’s no way you can anticipate these kind of things. You need to be able to stress your exposure to somebody’s cur-
rencies. and not look at just what your current environment has been like.

So, we’ve seen three different currency relationships. Three distinct patterns. Potentially three different sets of impacts on an 
organization that might be exposed to them. I’m going to take one more view of currency, and that’s kind of an applications 
view. In this case what I’ve got is a graph of the S&P 500 price index (not the total return price index) from the period 1971 to 
2005 in both Canadian dollars and US dollars. Now the differences don’t appear to be too great. The patterns look to be about 
the same, but the point is they may be sufficiently different to cause some worry. Again, they may not be sufficiently different 
to make the US the S&P 500 unattractive, but you need to be aware that in some periods of time during this time frame, the 
return on the US dollar basis was positive and the return on the Canadian dollar basis was negative.

Now, we’ve been taking a little bit of a survey on currency from looking from within a company to the outside. Take a couple of 
minutes looking at currency within an organization. Now, notwithstanding whether a company manages on Canadian generally 
accepted accounting principles (GAAP), or an economic capital basis, they need to consider the impact accounting rules we’ll 
have on their financial statements, because the financial statements the view that they present to the investing public and to 
their prospective markets. Right now for accounting currency is pretty standard, and it’s pretty straightforward. And the way 
I understand, it and this is my understanding, essentially income and balance sheet items are marked to market and they go 
through income. With the exception of, if you have what’s called a self-sustaining entity, in which case foreign exchange is market 
to marked and flows through the balance sheet, through the currency translation account (CTA). Now that’s some accounting 
talk that I’ve been given from our friends in our accounting areas. What does self-sustaining business mean? To me, being a 
simple actuary, self-sustaining I interpret as being really self-funding and self-governing. I can look at a piece of the business, 
an operation within our company for example, and see it as self-funding. It generates its own revenue, it provides for it’s own 
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benefits, it doesn’t have high demands on capital from the corporation, it has a good governance regime, it may even have it’s 
own board of directors, or it’s own senior management board self-sustaining to me. Technically, according to Canadian Institute 
of Chartered Accountants (CICA) guidelines, a self-sustaining foreign operation is one that is financially and operationally 
independent of the reporting enterprise, such that the exposure to the exchange rate is limited to the reporting enterprise’s net 
investment in the foreign operation. Self-funding and self-governing.

Now, there’s other issues when you start looking at accounting that you need to address. I’m not going to spend an awful lot of 
time on them, and it’s very important for every organization to understand the accounting and how their treatment of derivatives 
will manifest their exposure, or will affect their exposure their exposure to current is viewed externally. There’s new Financial 
Institution Accounting Committee (FIAC) guidelines or that are coming into play that will change things completely. I’m not 
going to get into a discussion of what those might be at this point in time, but it’s the same set of considerations. You have to 
understand what the impact is going to be on your financial statements, how your activity is going to be presented to the world, 
before you start understanding how you want to address and deal with currency.

Now, a technique that I often use that’s sometimes useful – hopefully in this case it is – is to look an organization through either 
its balance sheet or it’s income statement to try, and assess where some of these risks are inherent and resident within the opera-
tion. So, using income statement as an example; if you look at the firm through it’s income statement you can hopefully begin 
to see where it affects activities are prevalent. Premiums and benefits for example I’ve already mentioned that you probably 
expect to see foreign subsidiaries of group policyholders having benefits and premiums flowing through, snow bird policies US 
dollar other expat or other currency based policies. There’s always the more obvious things like reinsurance premiums flowing 
through and so on. If you look at the operation through its investment income you might see replication strategies, you might 
see foreign markets as an eligible investment class.

Replication strategies are, simply, you want a certain asset with a certain structure, it has a certain cash flow pattern, or certain 
characteristics that you want that you can’t get for example the Canadian market because the market is not highly, hugely broad 
and deep, but more than likely it’s available in the US dollar market. So you go out and you buy it in the US market, and you 
swap the cash flows as best as you can and back to Canadian and what you’ve done is essentially created a Canadian by bolting 
on a currency swap to a US dollar denominated asset. So, look at those as replication strategies. You’ve got a de facto Canadian 
asset on the balance sheet, but you’ve got some currency exposure – hopefully little currency exposure. The issue of foreign 
markets as an eligible investment class from a territorial, investment operation will be looking at investment policies that relate 
only to their domestic markets. Investment strategies for segments may only relate to their domestic markets, but quite often 
it might be useful or it might be instructive to look at foreign markets as an eligible investment class and leave the exposure 
unhedged.

Now again, more obviously, the expense line – everybody thinks about the expenses. You’ll see staff and facility costs fees for 
outsourced activities, software and consulting fees and so on that may well be in US dollars or pounds or otherwise.

Now I often tend to look at an organization through its balance sheet, because then for some reason, and it might just be per-
sonal, I tend to see the strategies rather than the tactics. When I look at the organization through an income statement I tend 
to see tactics, I tend to see the results of transactions, but if I look at it through the balance sheet I tend to see the strategies. If 
you’re wondering about currency exposure in your firm this might be an instructive tool to take a look at the firm through the 
balance sheet. And if you do, if you look at the asset side of the balance sheet do you see a specific role that currency plays in 
your firm’s asset management strategy? Do you see yourself as a domestic investor? Or a global investor? Or an investor with 
limited use of foreign instruments on the selective basis? If you look at the liability side, can you see the result of a global mar-
ket strategy? Or do you see selective niche market plays that you’re taking? Can you envision a future for product and market 
development and includes exposure to different currencies. If you look at the equity in your balance sheet, do you see your 
operational structure reflected through your CTA? So the question I’m really asking is if you hadn’t thought about it before do 
you see an implicit strategy for currency management when you look at the firm through a balance sheet? And if you do, the 
question I think organizations need to ask is, “Is this what’s expected by the key stakeholders?”
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So, here’s a quote that I stole – and I couldn’t resist, I thought it quite useful – with apologies to John Maynard Keynes, and I’ll 
just quote it:

In the long run, we’re all dead, and actuaries set themselves too easily to a useless task if, in tempestuous seas, they can only 
tell us when the storm is long past, ‘The ocean will be flat.’”

Now, as we’ve seen some currencies and some cases currency moves wash themselves out. They simply oscillate around a mean, 
but they don’t always happen, and that doesn’t always bode well for an organization. Now there’s no privileged point of reference, 
but there are some important ones. And there are some important expectations that go along with those points of reference. 
Unfortunately they may not be at all well aligned. So, a single set of perspectives, the actuary’s perspective, on whether currency 
is volatile or a risk to worry about may not be shared by everyone. I’m obviously referring to stakeholders, such as sharehold-
ers, policyholders, regulators, analysts, we could go on, and on and on. From our perspective, shareholders basically have a 
return on investment perspective. They want predictable and understandable earnings. They want to know what they’re invest-
ing in, and what they want with their investing in to be the exposure that they want. Policyholders may have a more solvency 
related view, but there may be other issues that they have, and other concerns, but the final analysis they want the firm to be 
there when it’s time to provide benefits and to meet their obligations. So, high speculation in currencies, and extremely volatile 
currencies, probably wouldn’t align with what their expectations and needs are. Now, with the other stakeholders the point is 
not to articulate them here. The main point is that each firm needs to actually go through a process of considering who their 
stakeholders are, what those expectations might be, and how that aligns with how they present themselves and their currency 
exposure. Now, when this is combined with an appreciation for how currency affects the operation, management can then start 
considering policies and guidelines to implement and manage the exposure. 

A few comments on policies for foreign exchange. Any resulting policies will end up reflecting management’s chosen approach 
to managing currency risk. In doing so, in setting these policies, management really needs to take a big picture view of the issue. 
You don’t want your policies to be so tight and restrictive as to limit the firm’s ability to sell and invest. The door shouldn’t be, 
maybe, so tight for this exposure as to force the firm to take unwanted exposure and other risks, which is an issue I have with 
risk exchange – at least I call it risk exchange. We talked about, you know, in some areas in the world you can’t get assets to the 
right structure, the right duration, the right type to meet the liabilities – well, you have an option. You can either be currency 
neutral and invest in the currency, the assets and the currency, the denominated liabilities, and then take on interest rate risk, or 
you can try and mitigate interest risk, but you’re going to expose yourself to currency risk. For each organization you need to 
assess which is the lesser – or the greater – evil and decide what to do with it. Another set of decisions relates, as I mentioned 
before, to the fact that you may have different policies and different expectations for different lines of business, now not the 
least of which will be par versus non-par. And in their policies, management needs to really address very crisply how much 
exposure they’re willing to have. Are they wanting to be fully hedged, partially hedged, run naked. It’s really a decision that the 
organization needs to think long and hard about.

And lastly, this is all kind of technical. There’s some basic fundamentals. You know, with effective policies you’ve got to recog-
nize the existing organization, and accountability structure within the firm. You’re simply not going to restructure the firm and 
reassign accountabilities for potentially hundreds of individuals simply because you want to manage your currency risk in a 
different way. I mean, the comment applies to just about any risk, but you know, your organization structure, your accountability 
structure is what you’ve got and what you’ve got to work with. You know, don’t try and develop policies that will require you 
to completely restructure your organization, because you won’t be successful.

Okay, is currency really a risk? Or perhaps the real question is, “Is it a risk that I care about?” Or I’m going to be more politically 
correct – because I’m not usually politically correct – the question might be, “Is it sufficiently material to my organization that 
I’m going to spend time and money in dealing with it?” We know that there’s volatility in the markets. We know that there’s more 
opportunity for exposure to foreign currencies. But in the final analysis, the firm needs to understand and figure out whether 
it’s material and whether they’re going to actually do anything about it. If it is, or if it’s got potential to be, firms need to be clear 
on the value proposition that they’re presenting to key stakeholders and then they can decide what to do about it. And they 
can choose to do either something or nothing. If they decide to do something, then there are a few practical considerations that 
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they need to address. For example, on the hedging front, how many currencies does the firm actually have exposure to? Is it 
one, is it many, is it a couple? Does it have heavy concentration in one currency, does it have broad concentration, does it have 
exposure to a whole lot of currencies, or only to a little, little bit? Which ones are actually practical to deal with? You know, this 
will likely focus you on which ones have active and developed foreign exchange markets. Or, if there aren’t, are there proxies 
that are suitable replacements to thin or non-existent markets? And given that it’s likely, it’s unlikely to be able to completely 
hedge an exposure, can you live with the residual risk? Can you measure the residual risk?

Now, a little bit on measurement and modeling. I wouldn’t be an actuary if I didn’t talk about measurement and monitoring. 
But I’ve got a bit of an admonition. I learned early in my career that all models are wrong, some are useful. Our challenge right 
now, as we get more and more sophisticated, is to make sure that the resources that we spend develop useful models.

So, I’ll get on my soapbox for just about a minute or two. The measurement tool that you buy or build is going to be of no use if it 
doesn’t provide appropriate information to support the business decisions. You, therefore, need to understand the business need 
and focus on objective quantification that meets that need. Now to me what that means is things like pricing, you’re generally 
concerned with the mean of the distribution, things around there. For capital and reserves, you’re concerned with the tail of 
the distribution. Business planning – which we are getting more and more involved in – you’re more concerned with plausible 
downside, which is my little way of thinking of things somewhere between the mean and somewhere out in the tail. And there’s 
also something that we do at Sun, which is scenario analysis – which is not just parameter stressing – but looking at economic 
factors, and stressing those and trying to see what the impact of that will be on an integrated basis through the organization. So, 
you can be modeling any one of those, but what I’m really asking you to do is simply to resist the temptations to try and just 
grab and parameterize a model, and just simulate the heck out of it. You could probably do it, you could probably do it quickly, 
you could probably get some results that are probably right for the inputs that you made – they’re probably not what you need. 
So, apply some pragmatism to building the model. Make sure you’re looking at the most critical dynamics. Make sure you’re 
producing the necessary information for decision processes and make sure you have sufficient time, money and expertise to 
complete the assignment successfully.

The best models, in my mind, are well balanced. The level of precision that’s applied to parameter estimation needs to be consis-
tent with the philosophy and sophistication of the model framework. And that needs to be well aligned to the scrutiny that can 
be expected to be applied to the results. In other words, balance the quantification, balance the sophistication, with the needs 
and capabilities of the organization. I did a bit of a literature search. There’s no clear preferential model for currency modeling. 
There are lots in development in academia. But nothing’s coalescing around, for example, a regime switching log normal as a 
standard. So you’re probably going to have to be somewhat creative. And you know, simple notional exposure monitoring may 
be good enough, depending on your organization. Or even throwing a simple normal log normal logistic distribution at it may 
well be good enough. So, don’t go overboard looking for a really sophisticated model because it may not be necessary. So, I’m 
done with the preaching, and onto the final word.

At this point, we’ve come to the end of the perspectives and expectations, and what I hope you’re going to take away from these 
few minutes is a view that firms need to be clear in the role that currency plays in their value proposition. They need to know 
how it affects their value, how much and who cares about it. They need to ensure it aligns with key stakeholder expectations. 
With that perspective they can tackle the question of what they want to do about currency risk. And that’s entirely up to them. 
Now I don’t know if this leads into another session or spurs any further debate. I mean obviously there might be something 
down the pipe on “Currency – the sequel: hedging and modeling”. But, that’s all I wanted to cover this morning. I know this 
leads to Jacques, so I’ll turn it over.

Moderator Hede: Thanks very much, Gord. Our second speaker is Jacques Boudreau. Jacques is an valuation actuary at Standard 
Life Insurance in Montreal and he’s also spent I guess a couple of years at least on the Committee on Life Insurance Financial 
Reporting (CLIFR), and so he’s going to share some comments from his perspective.

Panelist Jacques Y. Boudreau: I thank you, Jonathan. Good morning, everyone. The fact that there are fewer of you than there 
are slides in my presentation leads me to think that maybe I worked too hard on this. Anyways, I’d like to dedicate at least 
two slides to each of you this morning. [Laughter.] As Jonathan just said, I’m going to talk to you, not so much in the name of 
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CLIFR, but let you know what CLIFR is up to with regards to the currency risk, because there are some concerns. Now, first 
of all I’ll briefly cover what the current status is in terms of the standards. I’ll tell you about the current status. I’ll explain in 
more detail why CLIFR is concerned. I’ll provide some historical data which, interestingly enough, will duplicate what Gord 
has presented, in some cases, although in a mirror image. Then I’ll introduce you, for those of you who don’t know it, to the 
Big Mac Index. That’s the bit of fun in this otherwise boring presentation. I’ll share with you some analysis that I’ve done and a 
proposal. Now when I say proposal, don’t take it sort of literally. This is an ongoing work. We are going towards an educational 
note on currency risk, and comments or suggestions from members at large are always welcome.

So, the current status, first of all we have a Life Standard of Practice section 2340.16, which essentially says that if that assets 
backing your liabilities are in a different currency, you should have an assumption as to the exchange rate. That’s pretty vague. 
Section 2340.17 does a better job, however. It goes on to say that your best estimate would be a continued use of the exchange 
rate as of the balance sheet date. However, it has an interesting note in there that if the actuary for some reason anticipates 
devaluation – an imminent one – then he would incorporate that in the best estimate. How the appointed actuary is supposed 
to do that is left to his device. And finally of course, it reminds the actuary that any best estimate should have a margin for 
adverse deviation (MfAD).

Now, CLIFR for several years now has had exactly the same wording in the Fall Letter. We’re trying to expand it to provide 
some guidance on these two standards. And for instance, excerpted from the 2004 edition, the encouragement of development 
of “an integrated multi-currency interest rate model” is an interesting one as well, because I don’t know anyone who does that. 
The best estimate would consider currency forwards or interest rate differentials. And finally, your margin for adverse deviation 
would consider currency valuation productivity levels, supply shortage, terrorism, wars, et cetera. Again, a lot of sort of general 
guidance, but nothing too specific, and I think what we’d like to do with the educational note is to provides something a little 
bit more precise.

Now, moving onto why CLIFR is concerned. Different members of CLIFR at different times, in different capacities, be it con-
sultants or reinsurers or even direct companies buying other companies, have essentially seen too many inadequate reserves 
for naked positions and those are currency positions. So, whether it’s through oversight, or lack of understanding of the risk, 
again, we feel that additional guidance through an educational note would be of benefit to the membership. Now the type of 
things that have been seen, and this is not an exhaustive list, but to give you a few examples. People have seen, for instance, the 
branch companies of American or UK parents, having liabilities, obviously in Canadian dollars, backed by assets denominated 
in the currency of the parent. That would be one example. Another one would be companies operating in developing countries 
where the liability obviously is denominated in the currency of the local country, but where there’s a strong reluctance to invest 
in assets of the same country and the assets are held in American or Canadian dollars for instance. A third would be universal 
life index-linked funds where the amount credited to the policyholder for instance would be the return on the S&P, but the 
asset backing it is actually not denominated in American dollars but in Canadian dollars. So those are the type of things that 
have been seen and that are not exactly proper. 

Now, I’m going to take you through some examples, or to drive the point that currencies are volatile and they can move a lot, 
And they can move quickly, just to emphasize the point. So this first slide here is the Canadian dollar versus the US dollar and 
as I said, I’ve reversed Gord’s presentation. And you can see, it moves and it moves a lot. Actually, as you’ll see later, compared 
to other currencies, Canada and the US is one of the less volatile ones and yet, if you look, the highest point, and this covers 
the data back to 1975, so the highest point was US$1.03 in June 1976, the lowest was US$0.62 in February 2002, and that’s 
a depreciation of nearly 40 percent in 308 months. Now, 308 months is a long period, but covers in currencies where things 
moved a lot faster.

So, moving on to the Canadian dollar versus the British pound. Even though the two currencies have been trading in a much 
more narrow band over the last ten years or so, certainly in the 1980s the fluctuations were quite wild. And as we’ll see on the 
next slide, the highest point over the same period was £0.62 in February 1985, and the lowest at £0.35 in October 1980. So, 
an example of one that moved along faster.



Délibérations de l’Institut canadien des actuaires, Vol. XXXVI, no 2, juin 2005

La mesure et la gestion du risque de taux de change (Session 5404) 8

The next one is the Canadian dollar versus the euro. The period of time is much shorter, it only goes back to 1989, but you can 
see that it moved around quite a bit as well. As for the highs and the low, the highest point was 0.81 in August 1989, and the 
lowest at 0.49 in March 1995, and again, a depreciation of nearly 40 percent in 67 months.

One last example, although this one is sort of a one-way street, the Canadian dollar versus the Jamaican dollar. And you can see 
that, well the Jamaican dollar’s not doing too well. In terms of the highest and lowest, the lowest point was pretty much at the 
beginning at J$6.98, and the highest at J$51.66 in November 2004, a appreciation of 639 percent in 166 months.

Now, for the Big Mac Index. I put that in there, as I said, for a bit of fun, although it is also somewhat instructive. The Big Mac 
Index as invented by the British magazine, The Economist, back in 1986 and they readily admit that this is a light-hearted guide 
at the “correctness of currencies”. Having said that, as I will cover in just a minute, it does provide a pretty good indication of 
whether a currency is over-valued or under-valued. And what it’s based on is the economic concept of purchasing power parity 
(PPP). Now what is PPP? The theory of PPP actually says that in the long run exchange rates should move towards rates that 
would equalize the prices of a basket of goods and services in any two countries. Now, The Economist has done some work on 
this. Let me speak briefly about the Big Mac for a minute. The Big Mac was chosen because it is sold in over, I believe now, 140 
countries around the world. It is relatively cheap. It is made up of ingredients that do not vary by country, so it’s the same thing 
from one country to the next. And, now within that, what they found out is that the price of onions for instance is something that 
moves very, very quickly between countries. Flour the same thing. There are elements however, that do not move quite as quickly 
and which again does not make this completely scientific, but rent or wages for instance do not move quite as quickly.

Let’s say that you wanted to know whether the Japanese yen was over-valued or under-valued. You would start by taking the 
average price of a Japanese Big Mac, and this dates about a year back, was ¥262, you would take the same average price of an 
American Big Mac at US$2.90 and you’d divide the ¥262 by the US$2.90 and you would get a PPP of ¥90/US$. Now at the 
time, the exchange rate was actually one American dollar for ¥113, which would lead you to believe that the yen was about 
20 percent under-valued. So now, moving onto June 9th of this year, I’ll present here some currencies that were under-valued, 
according to the Big Mac index.

Now, to speak about Canada for a minute. Interestingly enough, when the dollar was at US$0.62, the Big Mac index kept indi-
cating that the true parity was about at US$0.85, – which was pretty much in line with certainly what many economists were 
saying. And according to this, we have another 14 percent to go in terms of depreciation. The Australian dollar was very much 
in the same position. For many, many years it was very, very severely under-valued and has gained some ground now. I’d like to 
draw your attention to some countries here, where according to the Big Mac Index, the currency is severely under-valued, such 
as Argentina or China and Russia. Certainly the Americans are making enough noise about the Chinese currency and this seems 
to be confirmed. And now for a list of countries where the currencies are in some cases severely over-valued. You may want to 
take a bet on the Kuwaiti currency going down or Iceland. Anyway, this is just to indicate that, you know, people sometimes 
say the market always has it right. Well, according to this measure, sometimes it doesn’t. You can expect adjustments to take 
place in the future.

Now, moving onto the technical bit of this presentation. What I did was, taking those monthly currency values that I graphed 
earlier on and I’m going to do this with the Canada versus US, the UK and the euro and to try to model and try to arrive at a 
best fit. And then I’m going to simulate or did simulate movement over periods of 1, 5, 10, 15 and 20 years to get a sense of the 
type of margin for adverse deviation that one would choose to cover a certain percentile. So, don’t want to get too much detail 
in here, but in the case of Canada and the US, the best fit was a logistic distribution with a mean of nearly zero and a scale of 
.008. And to show that I’ve actually done the work, I’ve reproduced here the distribution if you pay attention to the extreme 
values, the [0.87; 113] interval, you will see that those actually decrease and increase as we go out more years, as you would 
expect. So this is a one-year simulation, 5,000 trials. And if you move onto the five year, you’ll see that now we’ve moved to 
extremes of [0.73; 130], and moving onto a 10 year period, a [0.59; 143] outcome interval results. So, essentially, what it says 
is that the longer the period is, the more likely you are to have significant changes from where you started.

I did the same thing for the Canada versus UK, although I’ll spare you the distribution. In this case the logistic distribution was 
against the best, again the best fit with a mean again of nearly zero and a scale of 0.071. And finally, Canadian versus the euro 
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with a mean of zero. This time the best fit was a normal distribution with a mean of zero and a standard deviation of 0.0396. 
And I did the same type of, you know, 5,000 trials over the different periods, which I’ve tabulated in the next slide. Alright, so 
what you have here, if you look at the 80th percentile for instance, is a margin for adverse deviation that would be required 
to cover the 80th percentile. And you’ll see that for the US, for instance, it’s not quite 5 percent. It’s a little bit more for the UK 
and the euro because it had the greatest volatility, we required the largest margin. And of course, if you try to cover the 90th 
percentile, the numbers are correspondingly larger. That was for the one year. I’m going through these rather quickly, here is 
the five-year; obviously the percentages required an increase, as we saw in the distributions.

So, all of this now brings us to what I called a proposal – but as I said, it’s ongoing work. It is not finalized, some of the numbers 
need to be firmed up. It has to be presented by my colleagues on CLIFR and then an educational note where members will get 
a chance to provide their input. Certainly with regards to the best estimate, I think most of us feel that the current standard 
is probably not adequate where the standard says that you basically assume that the exchange rate continues indefinitely. We 
would prefer to have the best estimate based on currency forwards, and in cases where they are not available, on interest rate 
differentials. And with regards to the margin for adverse deviation, right now we’re looking at a low and a high – these are 
similar to the provision for adverse deviation (PfAD) where we’re no longer talking about minimum and maximum, but the 
lows and highs – of a 5 and 50 percent drop in value. And you know, you would have your list of criterias to bring you to the 
low margin. So for instance, the closer the term or if you’re dealing with economies that are highly integrated – as I pointed out 
the Canada versus US the volatility tended to be lower than for other currencies – then you would migrate towards the low end 
in terms of the margin. For the high margin, well it would be sort of the opposite. If you’re looking at something that’s 20, 25 
years out, your margin probably needs to be bigger. And if you’re dealing with countries that are developing, you know, Jamaica 
for instance, your margin probably needs to be a little bigger. And then, similar to what we do with equities, a requirement that 
one would test to see where the drop in value would bring you to calculate the largest reserve. So, that concludes by comments. 
I’d be happy to take questions if you have any.

Moderator Hede: Thank you, Jacques. And we have a few minutes to field any questions that you have. OK, well, thank you 
very much. That concludes this session. [Applause.]


