
Level Four: Common Simulation 
Engines
Most top-tier investment banks are 
moving toward common pricing 
models for both trading and risk. 
While shared pricing libraries have 
enabled this in the past, the need for 
improved scalability is now driv-
ing the use of grid technology. This 
provides an opportunity for further 
standardization, including common 
simulation engines—the vehicles 
within which valuation models are 
most often invoked. These engines 
generate scenarios, execute stress tests, 
manage results cubes, and perform 
aggregations and post-simulation sta-
tistical analysis.

If the valuation and risk imple-
mentation is standardized, any 
discrepancy in results is reduced to 
a debate about the specific version 
of calibrated data used for a calcula-
tion. This is a simpler discussion than 
a debate about model validity, and 
reduces reconciliation issues to data 
quality and interpretation.

Many banks that use grid technol-
ogy still deploy multiple risk engines 
and multiple valuation models in the 
same grid. This may seem surpris-
ing since one of aims of using grid 
technology is to standardize. There 
is obviously a long journey for such 
banks before valuation and risk models 
come down to one implementation 
per product. But this is doable. It is a 

re-engineering exercise that improves 
the organization’s scalability, adapt-
ability and flexibility, making better 
use of infrastructure and reducing the 
cost base. It also sets up the organiza-
tion for future investment.

Level Five: The Valuation Service
Rates and equity businesses both need 
to price interest-rate swaps in real time 
at any point during the day—and 
many banks do, but they use different 
models, engines and data. The ultimate 
answer to the problem of different 
models pricing the same product is to 
have not only one version of the model 
and the data, but also a single instance 
of it. Implementing a centralized 
valuation service requires not simply 
designing and creating it, nor just pro-
viding for the operational demands, 
but also a progressive re-engineering 
of all systems that call upon it. This is a 
potentially huge effort, so the end must 
justify the means.

But if an organization wants 
single-instance centralized valua-
tions, then—with senior management 
support—it can be implemented 
step-by-step. It does not require a 
big-bang change; implementation can 
be gradual and with many parallel 
work streams. For example, it can be 
simultaneously worked on at financial 
product, system and business-unit 
levels. At this level of risk manage-
ment competence, an organization 

has consistent risk engines, pricing 
models and data, and a framework 
that is robust in the face of internal 
conflicts of interest. All the bank’s 
functions are on the same page.

While this may be nirvana for 
some, it is anathema to others. The 
primary objection relates to owner-
ship of valuation and the necessity 
of innovation. Is it possible to have a 
centralized and independent valuation 
service, yet still be adaptable, flexible 
and creative in product design?

The solution is for the front office 
to view the centralized valuation 
service as an outsourcing arrange-
ment that works to an agreed service 
level. You then have the ability to 
specify a service that implements new 
products quickly. Imagine a just-in-
time facility that produces fully tested 
production-quality implementations 
of front-office prototypes within five 
business days. This is not fanciful 
thinking—it has already been done. 

With this kind of technology, 
you can attempt larger financial 
engineering projects because you 
are sharing a firm-wide resource. It 
may be possible to build a competi-
tive advantage that less competent 
organizations cannot even attempt. 
But an outsourced paradigm requires 
a different, more disciplined style of 
management thinking. It does not 
lend itself well to chaotic and uncon-
trolled prototyping.

20/20 by 2020
The August issue of Waters presented the first of a two-part article 
outlining banks’ risk management practices, from “dysfunctional” to 
“level three,” where banks exhibit consolidated risk methodologies 
alongside inconsistent valuation techniques. This month, RiskCare’s 
Steve White describes what the most advanced practitioners are 
currently doing in the realm of risk. 
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Level Six: Global Valuation
All the above describes the work in 
progress at investment banks today 
and the path that these endeavors are 
taking them along. However, look-
ing even further ahead, there may be 
reasons to reconsider the wisdom of 
these undertakings. Even if level five is 
perfectly realized—a single set of data 
and models used globally and consist-
ently—every pricing model type is 
still inconsistent between asset classes.

Every valuation formula makes 
assumptions about the future and 
draws on a set of observable market 
data. But risk-factor modeling varies 
from product to product and the range 
of instruments used for calibration is 
narrow. So, while each instrument is 
correctly priced in isolation, from the 
bank-wide perspective there will be 
inconsistencies between valuations.

The necessary restructuring of 
pricing techniques to ensure consist-
ency across risk-factor modeling and 
broader data samples for calibration 
requires high-throughput comput-
ing (HTC)—processing power that 
has only recently become available. 
HTC, the generalized application 
of graphics processing units (GPUs), 
provides a big change in compu-
tational power, provided that the 
models can be redefined to fit the 
GPUs’ way of working.

HTC is able to process matrices 
of data concurrently and very rapidly, 
but with less precision and functional-
ity than traditional high-performance 
computing solutions—i.e., CPUs in 
a grid. In practice, this means that 
closed-form mathematical models 
cannot be used, and so we need to 
revert to numerical approaches—i.e., 
simulations.

It is possible to create a “risk land-
scape” where every possible future 
state of every risk factor is calculated 
and weighted and then calibrated 
to a broader cross-section of trad-
able instruments (Towards a Global 
Valuation Model, Claudio Albanese, 
Guillaume Gimonet and Steve 

White—Risk magazine, May 2010). 
Both the scenario generation for the 
risk landscape and its calibration use 
matrix multiplication techniques 
based on HTC technology.

This approach provides a common 
solution for the full range of front- and 
middle-office analytical needs, solves a 
common range of existing problems, 
and opens up exciting new possibilities 
such macro hedging and the ability to 
manage counterparty credit risk in real 
time.

Beyond Level Six
Over the time it will take for investment 
banks to build a common valuation 
infrastructure, parallel developments in 
complexity economics—The Origin of 
Wealth by Eric D. Beinhocker provides 
an overview of the subject—and the 
use of genetic algorithms will converge 
with risk-factor modeling. This will 
transform risk modeling into a mission-
critical core competency. Calibration 
will become a tool to identify and 
quantify this economic value not only 
on the basis of historical performance, 

but also on the basis of future market 
expectations. In some sense, this is a 
forward-looking alternative to back-
testing. Complexity economics will 
become a key skill for banks to develop 
and a new focal point for careers to be 
built around.

The Future of Risk
The risk practices of all financial 
institutions are somewhere on the 
competency ladder described above. A 
responsible approach to risk manage-
ment includes plans to move up this 
ladder.

Ultimately, how far you wish to 
go depends upon the time frame over 
which you see your investment. A busi-
ness case can be made considering the 
cost of capital as well as improvements 
in realized profit-and-loss (P&L). If 
you are looking several years ahead, 
then aiming high now will give you 
a real advantage in the future. A more 
ambitious step will cost less in the long 
term because you are taking a shorter, 
pre-planned route to your destination. 
Similarly, risk-adjusted profit will 
increase sooner and you will have 
locked in a sustainable competitive 
advantage for years to come. W
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Aiming high now will give you a real 
advantage in the future. A more ambitious 
step will cost less in the long term because 
you are taking a shorter, pre-planned 
route to your destination. Risk-adjusted 
profit will increase sooner and you will 
have locked in a sustainable competitive 
advantage for years to come.

Figure 1: Empirical estimate of the change in distri-
bution of risk competency levels over the coming 
decade. Many banks currently at levels one or two are 
expected to upgrade to levels three or four.
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