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Moderator Xavier Bénarosch: Hi everyone, I think we’re just about ready to start, it’s 15 to 9. Our speaker for this 
session is Dennis Chua. Dennis joined Aon Benfield in 1989 and now acts as assistant vice-president responsible for day-
to-day functions of the North American and Caribbean modeling team. With an engineering background, Dennis has 
worked on developing, among other things, a Canadian terrorism database which is used in Aon Benfield’s proprietary 
modeling software for property and life terrorism. Dennis will discuss today the key metrics affecting catastrophe 
modeling and the uncertainties surrounding this topic. Dennis. 

Speaker Dennis Chua: Morning, morning. Well, today’s topic of CAT modeling and some of the changes in the model 
is quite important with happened last year with our RMS. I guess a show of hands, are you guys familiar with that 
product, RMS—one, two, three? OK. We won’t bore you too much with it but I think it’s important to understand it 
because . . .  

So, quick agenda, we’re going to talk about CAT modeling 101, just some of the intricacies behind it. I want to focus 
on, actually, as simple as postal codes, what they mean. Walk you through the earthquake modeling overview. We’re 
going to open the hood of a model, see what’s going on in there. Talk about VaR and TVaR and then model miss, and 
then I’ve got a little bonus slide of a ‘what-if scenario’ but I’ll give you that in a second. So, the postal system, Cresta 
zones, I think it’s important to understand as well what OSFI uses it for. Again, which models are used, what vendors are 
provided to help us look at what we call a PML. And the perils because not all models model the same peril.  

Wikipedia. I actually did a lecture in Wilfred Laurier and they wanted to have a definition of what CAT modeling was, 
and I was actually surprised to find this on Wikipedia because, well, much like most of my colleagues, we surf on the 
internet to watch FIFA or other things and YouTube, so for me to find something on Wikipedia was quite good. It 
actually breaks it down quite well in that it actually looks at calculations and estimates losses based on portfolios and 
properties. One thing I would add to that though is, it’s a capture in time and I think that’s important for everyone to 
understand. When you’re actually modeling something, you’re modeling data as of a given time. It’s not dynamic, it’s 
not moving forward. So, for CAT placements, for reinsurance purposes, we’re getting data that might be six months 
behind incepting six months later for another year which is traditionally 18 months in lag. That’s quite important when 
making purchasing decisions, setting aside capital, that you understand, are you planning to grow? Because if you are, 
you have to accommodate your reinsurance structures accordingly as well.  
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Eight hundred and fifty thousand postal codes in Canada. Any idea how many zip codes there are in the U.S.? Forty-four 
thousand. U.S. is huge yet they only have 44,000 zip codes, we have 850,000-plus. Now, what’s a postal code? If you 
think of this room, think of this room as considered to be what we call an FSA, the first three digits of your postal code. 
It stands for Forward Sortation Area. So, Canada Post gets a piece of mail, it says A1A 1A1. The first letter says it’s going 
to Newfoundland, the next two tells it what part of Newfoundland, the community, and the next three tells it which 
block. So the chairs around this room are considered the last three digits of the postal code. And that’s important to 
understand because the first three dictate what Cresta zone that risk or property is going to fall into. This is Canada. If 
we overlay all 850,000 postal codes, you can see the concentration to be well within some central areas. You can see huge 
concentrations in Toronto, Edmonton, Vancouver area, it’s quite large. If you just focus on where we are today in 
Vancouver, this map is actually illustrating to you that if you look at something like V6B, it’s this very large area, there’s 
actually 933 postal codes in there. Now that’s important when you’re doing risk modeling because we don’t want to put 
your risk in just somewhere in here. We want to put it exactly where it’s supposed to be, which is why we encourage very 
high-level data. If you could understand that the spread of risk is better if an earthquake fault happens to erupt here, the 
distance to the losses is far greater when you start to spread that risk, versus saying, “It’s all over here.”  

Cresta zones; are we familiar with this term? Catastrophe risk evaluating standardizing target accumulations. It was 
developed in 1986. It was based off the first three digits of your postal code. There were five major zones in BC and six 
in Québec. The way this was developed, if you wish, was just based off the postal system and the geography of the land. 
In 2003 the insurance bureaux of Canada and the RRC got together and said, “Hang on a sec, it doesn’t really make 
sense that these Cresta zones were developed in that manner. And they’re trying to provide us a little better 
understanding, if you wish, of how the Cresta zones should be grouped together.” So what they did was what’s called a 
scenario approach. They grouped similar Cresta zones together, or sorry, FSAs together and then the losses that had 
similar sort of damageability were grouped together and this is how, if you see them today, you’ll see W1 as extreme, W2 
less extreme, and so forth. So they tried to distinguish the zones based on some form of damage level. Old Cresta zone, it 
didn’t matter what type of loss you would get from it, if you happen to be in this range, you’re automatically going to 
Cresta 1. A key point here is Cresta 3 Victoria: it had its own Cresta zone. If you actually look at the new Cresta zone, 
Victoria is actually falling in Cresta 11, which, according to the new Cresta zones in 2003, it had very low damageability. 
If you ask anyone that runs RMS, it’s not the case, it’s the worst place. So, if you were to use something like this today, 
to help set your rates, you would have been undercharging because, according to the model today, it’s one of the worst 
areas. We’re going to walk you through why it’s one of the worst areas. Again, the key point here is the fact that these 
zones are not contained within geography or the postal system; it’s contained within the scenario base where, if the losses 
have similar types of damageability, they’re grouped within extreme, high, low, and moderate. Again, this was developed 
in 2003. Seven years later, the model, the science, engineering has gotten better but this product has not moved with it. 

Map. You can tell clearly here in Vancouver, we’ll zoom in on that. You can see Cresta 1, being Richmond, Fraser, 
Delta. Everything within there has the same colour. That’s key because if you look at the new Cresta zones, which we’ll 
get to, it doesn’t show that type of consistency. Again, you’ve got Victoria sitting here all in yellow, you’ve got 
Richmond, Fraser, being a burgundy, what Aon is now calling the Manchester United red, we’ve got sitting out here as 
the rest of Vancouver. Again, you’re seeing the focus of something being all the same colour. Whereas, if we look at the 
new Cresta zones, it’s not, it’s plaid. You can see how something as simple as downtown Vancouver, is no longer all red 
and that’s because, what they’re symbolizing there is different Cresta zones have different characteristics, so the FSAs 
within those Cresta zones must have the same damageability for you to be clustered together. So we’ll zoom in some 
more. 

Here we go. Solid red, red and mustard. New Cresta zones all scattered. What we can tell you in 2003 is anything in red 
has the same damageability; anything in green has the same and so forth. We can do the same for the east coast but again 
the challenge there is to understand why those Cresta zones were clustered together. OSFI, this is an excerpt from them, 
so basically they implemented this type of scenario in 1998 where insurance companies had to have reached a maximum 
of 500 year reserving PML, 25 years down the road. Well, this is what they used. They used a Cresta-based scenario 
where you put in a dollar amount into a spreadsheet, it multiplies by a factor, and you sum up the losses for those factors 
and that is your reserving PML. So, it’s more of an accounting PML versus a model driven with engineering behind it. 
Developed in 1997, it used RMS EQE Munich Re’s model to create what we call the default loss estimate factors. It 
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takes into consideration some of this. Please understand that it doesn’t ask you to put these things in. The factors that 
were developed use these factors. It used the difference in sums insured for building and contents and time element, the 
different deductibles, building height and characteristics of the actual property. But, us, when we actually use the model, 
which is this, it’s not asking you to put the split between BCT, it’s not asking you to tell me how many is 30 storeys or 
how many is wood frame. It’s just telling you, how much do you have in Cresta 1. Take that value and multiply by a 
factor, sum up the loss, and that’s the number you report.  

Now one question I’ve always been willing to ask, and I’ll ask everyone here today is, does anyone have an answer for me, 
why in Cresta 3 a 250-year factor is bigger than a 500-year factor? I never quite understand it, I know there’s people 
here, I might ask them again today but I just don’t understand how, when you increase the severity, the damageability is 
actually less. One thing that I saw for many years of looking at this and helping clients file their regulatory requirements 
is that this number here is actually .98 at 250 and .94 at 500 years.  

This is why we do modeling. We have a situation where we have a loss scenario and we have to file for OSFI for 2010. 
So, it’s 380 years today. If you’re filing in February, March, you would have to file a 380-year PML. So losses that I’m 
getting out of the model say 50 million for 500 and 31 million for 250. Well, if we’re following a 380-year number, we 
basically take the 31 million dollars as your base PML, apply a factor of 13 years already into the 25 years, which is .52, 
subtracting the difference between the 500 up bound and the 250 lower bound, getting you the difference, multiplying 
that by 52, the factor, adding it back into your base amount and you’re going to come up with about $40 million. So 
this is what you would have to have as your reserving PML. If you actually went into risk link or a modeling product and 
asked for a 380, it would be $42 million, about a five percent difference. Might not be so big but if your numbers are in 
the billions of dollars, that five percent can be substantial and that you have to set aside.  

For OSFI purposes we do have to use the reserving PML and if anyone here’s familiar with the OSFI, it’s the OSFI B6E 
PDF that you need to fill out when you submit your reserves. These are the three models: people have heard of RMS, 
have people heard about Air? Not the stuff that we breathe but the Applied Insurance Research Council. Then you’ve 
got the ABS consulting for EQE. We use all three in AON, however, this is one of the differentiating factors of what we 
use more of, if you wish, or try to put more weight in their stochastic curves that we get out of it because RMS uses 
earthquake as a peril, fire following as a peril, severe connected storm, otherwise known as TNH, and winter storm. In 
February of next year they’re actually coming out with a windstorm model. So they’re extending the Atlantic Base and 
Hurricane model in the U.S. and Caribbean and moving it right up to us.  

Air takes care of three models, EQE does two. So, one of the things that we try to do is try to understand, well, why are 
these two lacking when this is superiorly moving forward and the two are not? One of the key things is that RMS does 
use a lot of their U.S. influence and in changing their model they move it up to us. EQE called me last Wednesday and 
they’re actually changing their model in Canada. The last time they changed it was 2005. They’re pretty far behind. 
Some of the enhancements that they’re using are something that already RMS used last year. They’re trying to catch up, 
if you wish. Air was something that was supposed to be very good but it turned out to be not as good because when we 
actually validated and checked their model, there were a couple of key components missing. One was, they don’t 
understand how the construction codes in Canada differ from the U.S. We use IBC codes up here; they did not know 
what that meant. Therefore, if we were to model any of your portfolios using that code, the model actually takes that 
code, dismisses it, and uses what they call an unknown code which makes the numbers very conservative, driving them 
even higher. We didn’t like that so we educated them and said, “Hang on a sec, these are all the codes, please use them 
accordingly and convert them to ATC, applied technical counts, and let them drive your EP curve.” So, they’re catching 
up. Their biggest lag right now is the Canadian postal system. They are about two-and-a-half years behind, which means 
any new developments are not being modeled.  

Let me give you an example. For every thousand postal codes that we model for RMS, there’s a good, probably 10 
percent, that’s not being modeled in Air. So we may show you a smaller number, or we may even show you a larger 
number in Air against RMS. But if you can imagine incorporating the full portfolio, that number could be that much 
larger. We’re working with Air very strongly today and saying, “You need to at least change it every two years or every 
year and re-look at this because things are changing in Canada.” 
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RMS since 1992, AIR since 2004, EQE since 1994 but again, it doesn’t mean that they update it yearly. However, RMS 
has gone far lengths to actually try to improve it more and I will walk you through that.  

Here’s a blueprint of how a model works. You’ve got a loss catalogue that comes in so, therefore, you have a hazard 
component. We put in your exposure and then we apply the different vulnerabilities depending on that exposure. We 
look at your construction codes, your built, where it is in terms of ground and the postal system, and then we apply the 
loss that comes through it. This is RMS pictorially. We have something called an EDM, DLM, RDM, and we’ve got a 
grid system. The EDM stores your—it’s a odale (ph)(18:04) warehouse if you wish. The DLM are the parameters that 
the analysts are using to bombard your portfolio with the type of earthquake, the type of hurricane, the type of wind. 
The grid system is how we run it. Today if we get a million policies and we run it on a desktop, it is going to take us four 
weeks, 24 hours a day. If we run it on a grid system, it takes three-and-a-half days. This is why we invest in a grid system 
like in AON. We want to make sure we can turn these over quick enough but, more importantly, we can start 
challenging things with the data: what if we changed deductibles, what if we change how we handle the content 
component, or the BLI (ph)(18:44) component; thereby giving you, our clients, and our reinsurers ability to price it 
accordingly. The output, it’s stored in the RDM. So, somewhere in between the RDM and EDM is called an ELT, event 
loss table, and this is what most of our P&C actuaries ask for when we provide submissions to them. It’s an event-by-
event catalogue of every single loss scenario driven by the model. So we’ve got a situation where we have a site, a source, 
and the path of which this earthquake will destroy this building.  

We actually take each and every event multiplying it by the number of events against the number of locations. So in this 
case we have multiple locations running off the same event, producing loss and what we call the net loss, net of 
deductibles. In this scenario it’s a million-dollar property, four percent loss damage, $40,000 loss, there’s a $2,000 
deductible, the net loss is $38,000. So forth for number two and so forth for number three and going on. It does this 
through all the catalogue of events over 100,000 events. It produces what we call the event loss table, which is where the 
model will then rank it and put the probabilities of exhaustion through them. And this is what we did.  

To have some fun, we applied an earthquake to this building. With the goodness of some local knowledge, we know the 
building is worth approximately $555 million, it’s a fire-resistant building, 35 storeys, it’s a hotel. It’s easy to get: go to 
Google, go to skyscrapers.com, they’ll tell you when this building was built, how many storeys, how many rooms. All 
this type of information is readily available to all of us. RMS, up here you put in the risk. It’s on Broad Street. We know 
the longitude and latitude because the model will actually pull that out for you. We tell it it’s fire resistant, it’s a hotel, 
it’s licensed 1973. We put the values. When you actually hit this button in the model, it’s called geocode and hazard 
retrieval. What it’s actually doing is taking the street level data, just like Google Earth would do, and puts a point on the 
earth to get the long and lat. But once you put a point on the earth, it’s able to retrieve back important information. One 
is the type of soil: soft rock, stiff soil, what’s underneath us. It also tells you what is the liquefaction potential: very low. 
What’s liquefaction? It’s the ability of ground, solid ground, to behave like quicksand. As the ground shakes, the water 
comes through, thereby dropping the building. We also have what we call the DLM, that little parameter. So, what I’m 
doing is running an earthquake scenario against this building alone. You run the simulation, you get losses. Some key 
points here as I blow this up for you is that if this building should collapse, the 500-year PML . . . or there’s a .2 percent 
probability of exceeding $25.8 million but there’s an 99.8 percent probability that this type of loss should occur. It’s 
going to be that number or less. What this is also telling you is that the client, i.e., Hyatt, is going to lose 25.7. The 
insurance company who’s writing this risk is very good because there is no loss to it. 

Now why? The deductible was 10 percent. So, 10 percent of the 55 is usually what’s coming through here. In this 
scenario, when we actually read it, the critical probability is quite important because this is the part that tells you if it’s 
exceeding or non-exceeding. The return period, as we talk to many other people, it’s misinterpreted. It doesn’t mean it’s 
going to happen once every 100 years. Please bear in mind that when you talk return period, try to convert that right 
away to some form of percentile to understand the probability of exceeding it or not exceeding it given that severity of 
threshold. The gross loss in this case is less if the company who had subscription to this building, and if there are policy 
limits that cap it and more importantly the primary deductible is first removed. Dollar one.  

This is the model that caused a very big stir is August of last year. RMS. It’s pioneered, they’re very well known, since 
1980, they cover over 50 countries. Lots of money they’ve developed and they’re creating these models. This is what 

http://www.skyscrapers.com/�
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happened just since 2008. I remember. EQE has not touched their model since 2005, Air has not touched their model 
since 2007. RMS since just 2008 has changed for winter storm, they changed it for severe convective storm. In 2009 
they revamped the entire earthquake catalogue for not just in Canada but for North America. No longer are there 
earthquakes stopping at the border, they’re allowed to pass. Just like the tornado and hail that didn’t pass into Manitoba, 
now they passed in 2008. So, these are some of the key, key metrics because as we move this over in 2003 they used a 
1999 geological survey map to produce that model. In 2006 they used a map of 2003. Last year the Canadian GS and 
the U.S. GS collectively produced a map for the Americas including South America. So we have one type of sysmaticy 
that goes from bottom to top. If you look at on the left side, RMS version eight, there’s a whole area that’s missing and 
now they have everything plotted in.  

Now just because this is here and this is here and this is here, doesn’t mean there’s going to be a lot of losses coming 
from there. The numbers that we actually track today are very small. I can also tell you that most companies don’t even 
provide exposure for those provinces. They provide exposure for the key provinces like British Columbia and 
Ontario/Québec, especially now, since last week, we had an earthquake that we felt in Toronto. This here is an 
engineering sort of explanation of what has cost some of the increases of PML from last year. There’s something called 
spatial acceleration—it’s how a building responds to ground shaking depending on the height of the structure and also 
the width. I’m going to show you a film momentarily that I got from a firm that I know they spent millions of dollars 
developing. I’m going to try to explain it to you with a $3 pen. 

Basically what’s happening here is, given the height of the structure, if the ground shakes, if it’s a low amplification the 
ground will move the same displacement as the roof top. As you increase the ground shaking, the actual distance between 
the two is much tighter. The faster the ground shaking, the building actually responds differently than a lower ground 
shaking. If the building is tall, there’s more time for weight to move. High school physics—inertia—is telling you if a 
structure stays in rest, it’s going to stay in rest until there’s a force applied to it that moves it in motion. With inertia, 
once it starts it keeps going, and you’re going to see that right here. A low storey versus a tall storey. The ground is 
shaking relatively low. Look how the one on the right, the taller one, behaves worse because it’s giving it time to actually 
travel right to left. The one on the left is saying, “Hang on, my head is moving with my feet.” As you increase the 
frequency to a moderate level, what you’re now noticing is that the one on the left is responding a little bit more because 
the one on the right is saying, “I don’t have time to go left to right, I’m staying within the parameter of my frame.” As 
this video continues you’re going to notice it go to a very extreme event where the head and toe are pretty much working 
together, but on the right it’s actually dancing like a hula-hoop. Because the middle part is saying, “Hey, I can’t keep 
up.” In terms of engineering, that’s what causes the torsion and the rebar to start buckling and break.  

This video is going to show you how a building reacts if the building is not perfectly square. Typical commercial towers 
or condominiums. I’m going to try to start this both at the same time. This is about a minute and 10 seconds, 70 
seconds of ground shaking. There are earthquakes out there that last over 90 seconds. The one that we felt last week to 
me felt like half a second. It was like someone just pushed me, if you wish. But notice here how it starts: because of the 
way the building is structured, it starts to shake like a figure eight, you can see it. We are 30 seconds into ground shaking 
and you can still notice that the one on the right gets much more amplified because you’ve doubled the number of 
storeys. There’s a lot more weight on the structure. So think about a paper clip: the more you bend it, at a certain point 
it will snap. Building codes are made or enforced not to hold the building up to save insured loss. They’re implemented 
to save lives, to get the people out. In this case we’re now 60 seconds into ground shaking. The one on the left is slowly 
starting to go back to rest position, the one on the right is continuing to do a figure eight. Again, much heavier, much 
taller, it’s twice as tall; it’s fighting to get back to its ground state.  

This is what happened to some test portfolios that we ran with this product of RMS that changed last year. You can see 
that the norm was roughly between—according to RMS—was between 25 and 40 was the average loss increase. Client A 
grew by over 100 percent. When we ran this I had to look it over many times. I spoke to the analysts and I had them run 
it 13 times on 13 different machines, in two different continents. Just to make sure that we didn’t do something 
different in Canada. No, I asked questions as simplistic as, “Did you run it in different currency? Did you run it in pesos, 
did you run it in UK pounds, or what happened?” No, we actually figured what drove that number up. It happened to 
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do with the type of risk they had; they had a lot of high-rise buildings. Because of those two videos that you just saw and 
the explanation with  spatial response, the taller buildings behave differently.  

We looked at residential. Again, the residential is about -5 to 10 percent, it’s about two-and-a-half of the projection line 
but again we get some spikes. Again, we understood them . . . OK, outside of this one company, what’s causing this? We 
looked at trying to figure out, if you wish, what’s causing some of these drops. We found out, wait a sec, RMS is telling 
us it’s about five to 10, so we’re within the range. Again, we’re looking at why are the models, losses behaving the way 
they are? Because we actually have live data where the modeling firms do not. We challenged west coast, again personal 
lines, and we looked at it. Again, everything’s within the norm, we let it go. This one did not. This one did not pass the 
AON Benfield test, if you wish. We said, “Hang on a sec, a lot of these, look at A–D, they’re telling us that the norm is 
around seven-and-a-half but yet you dropped over 65 percent. We want to know why.”  

Well, what we did was, we actually challenged it and we brought into perceptive, if you wish, how much of the 
earthquake component there was and how much of a fire component there was. What this is telling you is that the 
earthquake component actually does drop. It drops by 18, 30, 25 percent. But look at the fire: the fire spiked up in 
excess of 18,000 for that portfolio, over 10,000 for the last portfolio. So why is that? Well, as we went back to RMS and 
we said, “Well, what’s causing this?”, they actually changed the way they handled the fire falling component. The 
earthquake part of the model is very, very high-tech: a lot of engineering, a lot of science, a lot of talking to seismologists, 
everything. But the fire component was never that sophisticated. Think of it this way, where each chair is a house 
according to RMS, if that one lit, a certain percentage would continue to light on a linear approach. What they’ve 
changed was, they’ve done more studies where they are now taking into consideration, if you wish, how fire can actually 
jump depending on weather, wind, or more importantly the way the structures are built. They concentrated on 
something called a CBD, Central Business District, so downtown Montreal’s—a lot more structure, a lot more insured 
value—they found that they are a lot tighter and because they’re tighter there’s more chance of it jumping. So we 
challenged, again, why, or what other components are increasing the cost of the losses? Which is what I call under the 
hood. 

Let’s focus on a 500-year PML. The 500 PML here says $3 billion. If I take the industry exposure database, the 
component of their database of RMS is 63 percent wood frame, 15 percent unreinforced masonry, and 22 percent fire 
resistant. AON looked at all of our clients and we actually came up . . . We challenged it based on our industry exposure 
database and clearly our numbers are quite close to them: 63 against 64, 15 against 20, and 22 against 16; which is why 
the numbers in red are very, very close. However, now let’s look at what we call year built. If I took that $3 billion and I 
actually took that portfolio and made 33 percent, 200, 2,000 years or higher, 33 percent 1990, and 33 percent older, the 
numbers actually fall by 18.8 percent, 500-year mark.  

Why is that important? Because that’s telling us that the model is sensitive to the year built, which is what we’re trying to 
pass on to our clients, say, “Hey, you have to try to provide that information because your numbers will play up and 
down.” Let’s see how sensitive it is. Let’s make everything 1960 or older. The values actually go up by 18 percent. If I 
made them 1990, which is the middle ground, the numbers fall by 20. Why is that? The model understands that certain 
years, certain types of construction codes are more prevalent in the areas. They control the amount of damage. So, what 
we did in our check list, we looked at it, went back to RMS and said, “Great, year built is one thing we’re going to pass 
on to our clients. Please provide it.”  

Number of storeys. Again, because of spatial response and how buildings behave, 28 percent increase if I made 33 
percent of the portfolio to be two storeys or lower, six storeys or higher or greater than 11 storeys. Again, challenging 
that and making everything less than three storeys, the numbers fall about two percent. If I make them bigger, well 
obviously the numbers go up. This is a very detailed slide but very informative in that if you look at the numbers left to 
right, you’re comparing different damageability against single family dwellings. What we’re saying is, by how many 
multiples is multi-family dwelling more damageable than single family, or the code called general commercial, how 
much is that more damageable than single family dwelling? If you look at vertically, you’re comparing the two models, 
version eight versus version nine.  
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Let’s look at version eight right here, where we’re actually saying that multi-family dwelling is 8.4 percent more 
damageable than single-family dwelling at 500 years, where general commercial is 136 percent more damageable. Why is 
this important? We want to tell the insurance companies, “Don’t guess your occupancy. Don’t tell us it’s general 
commercial because you’re treating a certain type of structure as you would treat a candy factory versus a mercantile 
building, versus an office tower, dental office, or a fire cracker.” If you go vertically, taking a look at the fact that single 
family dwelling against version eight, version nine, it’s actually 68 percent increase, which is the highlighted part in 
yellow. Multi-family dwelling is 121 percent more damageable in the new model versus the old model. And general 
commercial is 57 percent higher. So if we turn all these numbers into percentages, you’ll notice this almost illustrates like 
rates per hundred. So, if you’re going to charge, you’re going to charge 3.4 cents per hundred on single family dwelling 
for 2009, version nine number, versus 2.02. The key takeaway here is the fact that occupancy does play a factor in your 
PML. 

Coverage and site deductibles. In version eight, this illustration here tells you that if a loss is $20 million because I have 
$100 million building, $100 million contents, $100 million BI, total sums insured of $300 million . . . On a coverage 
level, if you told me to run your portfolio with 8 percent deductible, the loss scenario in this case is, me the insurer is 
paying $6.7 million, the insured is paying $13.5 million of the $20 million, $200 dollar loss. On a site deductible, you 
actually apply 8 percent to the full TIV, therefore you’re giving an additional credit for that $100 million BI times 8 
percent, giving you a $24 million recovery, so therefore the insurer pays nothing. This is important because in the new 
RMS model, the numbers grew by 35 percent. If we took the loss damage ratio, 6.8 percent and uplifted that, that’s 9.1 
percent. All of a sudden, everyone’s paying. What’s happening here is, with the change in model, the deductibles are 
eroding faster, thereby the insurance companies, the losses is going to their net faster, the reinsurance structures are 
kicking in quicker, exhausting faster, they’re buying more CAT because their net has increased. It’s an overall effect that 
as simple as a deducible is eroding at the primary stage, is affecting the purchase at the CAT stage.  

VaR and TVaR. We have something that . . . Not a lot of people, up to probably two-and-a-half years ago, understood 
what TVaR was. There was a push to understand it. A.M. Best wanted to use it a lot more up here but it’s still not there 
yet. So VaR is the same as saying return period RPL, and it’s basically based off what we call exceeding probabilities. In 
this example we have a $9.89 billion loss at 500 years. The gross loss is 8.2. The difference is just deductibles but if you 
take that to the next step and find out what the VaR is—I’ll show you that momentarily—different numbers but same 
percentages. Look at the ones on the right side, those are how much bigger the VaR value is of, sorry, the TVaR value, 
the TCE over the VaR. The closer that number is to 100, thereby being the same, the more confidence that you have 
that you are actually modeling the worst case, you’re at the tail end of the curve already. There’s nothing bigger at the 
other side, at the right side of that point in the graph. And that’s important to understand because if I told you your 
number was a million but VaR was eight million, well, I’m not going to encourage you to buy only a $1 million cover 
because the average of loss above you is a lot greater than $1 million and you need to understand that as our client. If 
you look at this, this is actually an EP curve coming right off RMS. The gap between is the difference between VaR and 
TVaR, red being your VaR number and blue being your TVaR. As you travel to the right side of the curve, the losses are 
getting bigger, as you drop down on the y-axis, the probability of exceeding gets lower because it’s coming a more severe 
event, higher return period, and the gap gets tighter. This is telling us here if we look at a 250-year VaR number, PML, 
it’s $600 million. The area underneath the curve on the right side, the average is $850 million. For this scenario, if you 
bought $600 million, and you wanted to be $850 million as your average worse case, you can sit confidently that you’re 
pretty much in the two thirds of the tail end of that curve.  

Model miss. Three models are better than one. They might be all wrong but there are three different opinions. Why do 
we use that? Well, what we try to do is we run all three and we actually run a fourth one which is our own internal 
model. Depending on what part of the curve we’re looking at, if we’re looking at frequency, we’re looking at the lower 
return periods, we’re starting to use our own model because the models don’t handle a lot of non-model perils like flood, 
sewer backups, everyday stuff. We want to put that into an experience rating, which is why we have this little thing in 
the corner, in the magenta. As we build this, we build what we call best fit and this is what we actually show clients, that 
we’re trying to build a new curve off maybe three or four curves, but importantly the models have to catch up because of 
those non-model perils. This is why model miss is such a big thing when actually tell you and show you a number. We 
say a number, but we always have a “but” right after it. It’s a situation where understanding more about a number is 
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meaningful because money’s being set aside for capital, decisions are being made for purchases or even growth of poll 
grams and companies, so we need to understand that a little bit better.  

If you compare the three models together. What you’re seeing here is that RMS, if you use RMS as the base one, Air and 
EQE at 500 years, Air is about 19 percent larger than RMS, EQE is about 70 percent larger than RMS. If you were to 
purchase your OSFI default loss assessments based on that, you would have to have purchased 37 percent more cover 
because you chose Air in this year. And you would have chosen 63 percent more if you chose EQE. For a commercial 
book of business, there is some form of convergence between RMS and Air. Now, it could be because the commercial is 
not allowing a lot of new commercial structures being built as much as residential being new areas. That we don’t know. 
We’ve actually posed that question and I want to look at Air’s industry curves and find out if there’s something going on. 
One thing I did find out was that Air models a lot more events. Like, in hundreds of thousands of events, and that could 
be the difference: you might not get a lot of losses but you’re getting a lot of smaller losses added up, producing bigger 
average annual losses.  

In this case, 500 years, Air is 1 percent less, EQE is 94 percent larger. Again, that tells you, you would have bought about 
9 percent more for Air and unfortunately about 100 percent more if you used EQE. Some of the components are 
missing. We talked a little earlier about data being an issue. We’re capturing data at a certain date and trying to project 
that forward, if you wish, for an upcoming renewal. Well, it’s important to understand that you’re already six months in 
lag and depending on the company’s plan to grow, what’s their projection for their PIF count, their volume count, their 
written premium. We can establish, if you wish, their grown pattern and proform our portfolios accordingly. That’s how 
we try to handle some of the possible data missing. The part that we cannot put our fingers around is, just because you 
provide this data, how good is that data. Is it real? You can be telling me, we’ve got great constructions codes, great 
occupancy codes, great year built, great number of storeys, but at the end of the day if we challenge and say, “There’s no 
way your portfolio’s 80 percent all built in 2000, right?”, we have to come back to them and say, “Hang on a sec, it’s 
unrealistic that you have it this manner.” Reinsurers tend to look at that and say, “We know, based on other portfolios, 
that this client can’t be the way it is.” The commercial lines tower, not all of them, it can’t be the majority of them being 
wood frame, especially over 10 storeys—doesn’t happen.  

Debris removal: it’s not modeled. Loss adjustment expenses: not modeled. There are percentages that have to be added 
on to the PML we’re building with you. What we try to do is build the foundation of the PML with the clients and 
collectively we start to add blocks on that foundation to come up with a better guess PML.  

Post-event loss amplification. This is how RMS tries to address it; this is how they try to address model miss. It helps 
because it takes away for certain a couple of things that we need to add on to the numbers. It handles economic claims 
inflation and super CAT scenarios. As I read the white paper on this, to show it to you today, it actually educated me 
because I never knew what a super CAT scenario was. Economic, supply and demand, inflation. The event is so large 
that there are not enough adjusters to go out and adjust the losses accordingly. So what they do now is they’re painting 
the brush of the same type of loss in areas because they’re able to adjust one. They’re saying, “OK, everything in this area 
is going to be roughly x dollars.”  

They’re introducing a level of uncertainty there as well with what they’re calling cost claims inflation. The super CAT 
has containment failures, evacuation, and systematic economic loss. Well, what this is actually telling us is that if a 
facility goes down, a large fire, they can’t contain it, it causes a big problem. Evacuation—because you’re evacuating the 
area, you can’t actually bring people in to help you because there’s no people to look after them, they can’t stay in places, 
which is why you can see the absence of places to stay restrict contractors. You’re compounding the problem because 
people cannot come in to help. This is what’s adding on to it. So, post-event loss amplification. What we measured was 
between 30 to 40 percent increase in PML when you turn that switch on. It’s not simply the same as demand surge, 
there was more to it than just demand surge. If you look at a scatter plot, what this is telling us is, as you increase the 
severity going on the left to right of the x-axis, obviously the losses are getting large but the BI component is the biggest 
one that gets inflated, if you wish.  

The what-if. Ever since the Haiti earthquake and the Chile earthquake, we were asked a lot of questions: could it happen 
here in BC and if it did happen, what would be the effects of it? Well, a couple of key facts: Haiti, January 12, it 
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happened at 4:53 p.m., 13 kilometres deep, fault size is 600 kilometres, just that little bit there. Chile happened at 3:34 
a.m. on February 27, the fault size is huge, I won’t even need to zoom that one in. This is a big difference in that Chile 
released 500 times more energy than Haiti. However, for frequency purposes, there have only been five events greater 
than an 8.0 since 1900. It’s not happening frequently but if you look at the Chile one, you’re looking at 1960 and that’s 
important because what that’s telling us is that there have been prior events in Chile. Alaska in ’64 and Russia in ’52 and 
the Indonesian one in 2004, which was the Boxing Day one. Well, what this is telling us in Chile, the building codes 
actually changed four times prior to the last earthquake. It changed in ’35, it changed in ’39, it changed in ’60, it 
changed in ’85. Why? If there was an event, it challenged their current code. Unfortunately in Canada, we haven’t had 
an event, it’s never been challenged, our preparedness has not been put up front, so we don’t know. However, that code 
saved a lot of lives. Two hundred and thirty thousand people died in Haiti, approximately 500 died in Chile and yet 
Chile was much more an extreme event.  

If you want to talk about aftershocks . . . That fault line was not something new to the seismic community. It actually 
happened right in the middle of the two previous earthquakes that hit Chile. In 1985, they had a 7.8, in 1960, a 9.5. 
They’ve had some significant earthquakes but what’s surprising is the aftershock. Less than 20 minutes after the initial 
shake, there was a 6.2. Within an hour there was a 5.4, a 5.6. Within one-and-a-half hours there was a 6.9 off shore that 
produced a tsunami. Then you’ve got these massive 130 recorded earthquake aftershocks just seven days after. It is kind 
of difficult to continue to leave your home back and forth, or your condo, because the ground continues to shake 130 
times. At a certain point, you might just sit there and say, “You know what? There’s no need to leave.” I spoke to one of 
our ex-colleagues who’s retired, who’s living there, and he actually called us and said, “The first one was scary, the second 
one was scarier, but after the fifth one, they’re like, ‘It can’t be any worse than what it is already.’”  

There’s measure of intensity—this is called the MMI, the Modified Mercalli Intensity. It’s different from what you hear 
in the news. The news says magnitude. The difference is when we refer to something as a magnitude earthquake, that is 
what the instruments measure, the seismographs and stuff on the ground. When you talk about intensity as MMI, this is 
people experience, this is what we would see with our eyes outside. So the scale gets up to 12. This is quite important 
because if you look at this one as magnitude, you can see an 8.1 behaving differently than a 3.1, obviously but what’s 
happening here is the duration or the period or the longevity of the earthquake, the ground shaking. I think it’s quite 
important to understand that if it’s a huge earthquake, it’s got the potential to carry a lot more power and energy.  

But what gets sort of put in the back burner is, that is the behaviour of the rupture of the fault line. What’s underneath it 
can create more energy: the soil conditions, the type of building codes that are used or not enforced, and obviously the 
number of storeys. Days after this earthquake, we spoke to RMS to find out, did they learn anything different from the 
Chilean earthquake that should be applied to Vancouver, Victoria, Richmond-Delta; and the good news was that there is 
nothing that they learned from this event that surprised them. The buildings behaved identically to the way that they 
thought they would, so the engineers were happy. The soil conditions behaved the way . . . The geological surveys were 
happy. The fault line happened, again, the way it was supposed to happen. So there was nothing to surprise them. But 
what they did learn was that the building’s height actually behaved the way those diagrams and the videos illustrated. 
That was comforting. 

Does this building look familiar to people? Again, what this is telling you is that the higher you climb on the floor, the 
more it may take for you to shake. But look at the displacement of how much the forty-ninth storey, the bit marks is 
much larger. That’s because the time it gets up there, it’s much more amplified but it does carry longer, so the period 
gets stretched out. A tsunami—yes? 

U-M: (off mic) What happened in Chile, the earthquake (??)(55:53), it was a mid-sized building that collapsed (??) 

Mr. Chua: Correct. That’s a good point. A lot of things what they found was, this is an important talk, is the fact that 
just because you have building codes, doesn’t mean they were implemented. There are structures that amazingly stood 
erect regardless of the type of event. There are other ones that were half the size that collapsed. That was because they 
didn’t follow the code. 

U-M: (off mic) But what they said about it, it was more than the code. It was more about frequency of resonance. 
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Mr. Chua: Yes. What’s happening there is as the building gets a shorter structure it’s getting resonance faster but with 
the aftershocks continuing to trigger, the beams are no longer holding its foundation. I wish I brought them but I don’t 
have the slides with me but nowadays there are a lot of slides on the internet where you can find structural damage on 
buildings on the bottom of the truss. So, the top is still holding erect but unfortunately the building is deemed 
unoccupiable, total insured loss. Some of the numbers are slow to come in and this is where RMS is trying to do their 
reconnaissance on, what is the actual dollar claim to these things? We don’t know. What we do know is that the fatalities 
are down but I think when the dust settles and the water retreats back, the insured loss will be high in terms of dollar 
property.  

This one here is showing you how bad the tsunami was in Chile. That boat was found where that star is but it was 
actually docked over here. So it travelled from here to here inland because of the tsunami. This is the Chata’an 
[typhoon]. This is before the tsunami, this is after the tsunami. A lot of destruction. What I found impressive was this 
building here. For some reason it stayed after the water came through. I don’t know why, it could be full concrete, I have 
no idea. Left side, the 2004 Indonesian earthquake, on the right side the Chilean earthquake, in the middle is the fault 
line that can produce the loss, big loss in Canada, BC. All the seismic engineers, the experts are saying these three fault 
lines have very, very similar characteristics, which led us to believe that, if Chile should happen here, what’s the type of 
loss that we’re going to experience? Well, as an analyst, I need to find out, so I’ll share that with you today. 

The biggest earthquake that’s credible in the RMS catalogue, that’s the very closest in terms of depth and energy driven 
is the Pacific northwest cascading full rupture at 8.8. According to the statistics from the seismic source from RMS, it’s a 
75,000-year return period and a commercial line portfolio in BC is going to have about a $36 billion maximum event, 
which is about 7.1 in terms of loss ratio, the mean damage ratio. If you’re a commercial lines underwriter or client, take 
your market share in BC, multiply by $35 billion, that’s your potential loss for a Chilean-type earthquake for a 
commercial structure. Personal is about $10 billion, 9.3. It goes as low as 881 and the commercial goes as low as 4.6. But 
the numbers are there just to illustrate to you that, if this event should happen here, it’s pretty significant. An 8.8 is huge, 
you’re talking about a very, very, very powerful event. The difference between a .1 is not a small increment in loss 
damage, it’s quite significant. So, for you to grow from an eight to a nine is even that much greater.  

I’m going to leave it with this. This is what happened: I was working on this on the plane on the way because I thought 
it would be important to show you what just came out of last week, the earthquake we felt in Toronto. That round red 
one is how much you would have felt the ground shake from the Ottawa earthquake. It was a 5.0 and it travelled 500 
kilometres. Just to give you an idea, the outer bound—I don’t know if you can see it—but this outer bound circle, it 
goes as south as Florida. That is how much the Chile earthquake travelled. So you can imagine that if you move that to 
Ottawa, well, everything up Saskatoon is gone, St. John’s over is gone, and down south is gone. It’s a very, very big 
earthquake that travelled in Chile.  

But the differences that we found is, in the east . . . you would have heard it in the news a lot that the ground in the east 
is cold because there’s a lot of rock. If it’s cold and rock, energy tends to travel faster without diminishing versus in the 
west, where it’s warmer and it’s softer, thereby it will resonate and cause more loss. You’ve got harder on the right side 
and soft of the left. This is why we actually felt it in Toronto, 19 storeys up. I don’t know if many of you felt it as well 
but to me it felt like, honest to goodness, a huge truck pass by the office and your ground shakes a little. This was a little 
bit more of a thud, like something really bumped you and I was seated and within half a second there was 40 of us 
against the glass saying, “Whoa.” This was days before the G-20, so we thought, “Are they testing something, or . . .” We 
saw helicopters landing and we thought, “Whoa, OK, this is not too good.” Surprisingly, the U.S. GS was the first to 
report it. The Geological Survey of Canada? Nothing on their website. You go to the U.S. GS, maps, everything, all the 
seismic, it’s like, “Wow.”  

I’ll leave it at that. If there’s any questions, I’ll take it, otherwise I’m here until another 25 minutes so I can talk to you 
individually about certain things that you might have regarding your own portfolios or, in theory, thank you for the 
invite, glad to see some of you and have a good day. 

(Applause) 

M. Bénarosch: Are there any questions? Yes? 
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Mr. Chua: It’s very rare that these wireless things go ballistic but sometimes I’ve found that the Blackberry’s frequency 
triggers it, which is why it was jumping a lot so I apologize for the . . . It wasn’t me, it was just the system jumping 
forward. 

M. Bénarosch: Well, thanks very much, Denis. 

Mr. Chua: You’re very welcome.  

[End of recording] 


