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Numerical Technologies is a
small, laboratory-style firm,
doing business in Tokyo.

Its competitors were
RiskMetrics Group in New York
and Algorithmics in Toronto. By
producing more powerful and
sophisticated systems,
Numerical Technologies
gradually replaced their share
over the past decade.

Now, most of major financial
Institutions in Japan are our
customers. MUFG, SMBC,
Nippon Life, and more.



Poor risk management by US banks has been another side of their money machine.

Before the securitization boom and US housing bubble, Basel Capital Accord
considerably I imited banksd | everage

Subsequently, some US banks detect edo a
greater utilization of securitization to increase leverage ratio. They also established

SIVs/conduits, the shadow banking system, also known as financial statements
cooking vehicles by slicing off risky assets and liabilities.
On the other hand, Tokyo has been characterized by a strong penchant for risk
management systems.
In light of the lessons learned from severe financial crisis of the 1990s, Japanese
financial institutions reduced leverage ratio and carried out sound balance sheet
management. This made for low risk, but slowness in profitability -related decision
making.
Instead of investing securitization and trading room systems, companies in Tokyo
have invested in risk management systems. They require far more precise figures
than similar internal systems used by US banks.
The huge scale of computation this requires often means dependence on HPC
technologies, the software for which is provided by Numerical Technologies.
And what happened in 20087? The | MF says
t he Great Depressiono.
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Numerical Technologies Altitude®
HPCSystem for Asset Liability Management

PRODUCT AT A GLANCE
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Most financial institutions in the
world use the value, T=0. It is
| called VaR (valueat-risk), and
Even amongst Novel prize \ _ leads to poor decision-making.
winning economists, there N il
are many fanatical mark-to- f\(\
market value believers (do | \%\
you remember LTCM?). R
Unfortunately, their textbook
is wrong. There are many
reasons why mark-to-market
does not square up in the
real world.

Probability Density Axis

* Time Axis

Ignoring the non -linearity of
marginal/future distribution
often leads to disastrous
consequences, as in the case of
US banks right now.

Profit/Loss Axis
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Time Axis
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Profit/Loss Axis
left is loss

This is a top view of the
last 3D chart in the
previous page.

Mean and/or standard deviation\
value does not indicate proper

risk profile. Risk managers have
to capture non-linear, time-line-
based characteristics. That

means business school style
risk/return analysis does not

fThese ar e

Next, we convert this
chart into a traditional

Ginancial ratio analysis.

work. /




[ Two profitability indicators and two safety indicators displayed here. ]

Are you from a financial
background? Yes? Take a look
at these charts. Which is the

_best business plan?

. Y

There is no simple answer. At least we can advise that so called investment
banking culture tends to prefer Plan 1. Sound banking systems should prefer
Plan 3 to avoid spewing toxic agent as the result of bailout. This is the lesson
from the Great Depression. The Banking Act of 1933, effectually meant saving
low leverage commercial banks but forgetting investment banks. That law
lapsed when the Gramm-Leach-Bliley Actl (GLBA) took effect in 1999.

BUSINESS m—I/ As of (time horizon)
"Greed is right" 2009/Q1 | 2009/Q2 | 2009/Q3 | 2009/Q4 | 2010/Q1 | 2010/Q2 | 2010/Q3 | 2010/Q4 | 2011/Q1 | 2011/Q2
Capital adequacy ratio (%) 12.0 12.24 12.34 12.3 12.3] 12.44 12.54 12.5 12.64 12.64
Expected Value Tier | capital ratio (%) 7.5 7.5 7.53 7.7 7.93 7.9( 7.84 7.84 7.84 7.84 GOOd
ROA (%) 1.07 1.22 1.37 1.3 1.35 1.44 1.52 1.57 1.61 1.64
ROE (%) 11.21 11.4 11.5 11.54 11.5 11.63 11.7 11.7 11.8( 11.8]
Capital adequacy ratio (%) 6.69 5.1 4.4 3.63 2.99 2.64 2.38 2.0 1.80 1.41%
Worst case  [Tier | capital ratio (%) 3.24 1.84 1.13 0.7 0.4] 0.0} -0.24 -0.54 -0.74 -1.03
-99%UL  [ROA (%) -1.3( -1.37 -1.3] -1.3] -1.3] -1.3 -1.39 -1.3 -1.37 -1.3]
ROE (%) -4.47 - 4.44 -4.49 -4.44 -4.44 -4.4 -4.53 -4.59 - 4.44 -4.44
BUS'NESS PLAN 2: As of (time horizon)
"Status QUO" 2009/Q1 | 2009/Q2 | 2009/Q3 | 2009/Q4 | 2010/Q1 | 2010/Q2 | 2010/Q3 | 2010/Q4 | 2011/Q1 | 2011/Q2 Bad
Capital adequacy ratio (%) 11.97 12.04 12.1 12.1 12.1 12.1 12.1 12.1 12.1 12.2
Expected Value Tier | capital ratio (%) 7.4 7.49 7.4 7.5 7.6( 7.6 7.6 7.6 7.6( 7.5%
ROA (%) 1.0 1.11% 1.1 1.1 1.1 1.22 1.29 1.21 1.31% 1.3
ROE (%) 11.14 10.11 10.2 9.64 9.84 10.0 9.5 9.6 10.0 10.1
Capital adequacy ratio (%) 7.2(] 5.59 4.74 3.9 3.2 2.8 2.5 2.2 1.94 1.5%
Worst case |Tier | capital ratio (%) 3.3( 2.02 1.23 0.7 0.45 0.07 -0.17 -0.4 -0.55 -0.71
-99%UL ROA (%) -1.24 -1.27 -1.27 -1.27 -1.2] -1.21 -1.21 -1.22 -1.22 -1.22
ROE (%) -3.71 - 3.64 - 3.6 - 3.6 - 3.64 - 3.63 - 3.64 -3.61 -3.61 -3.61
BUS'NESS PLAN 3: As of (time horizon)
"Fasten safety belts" 2009/Q1 | 2009/Q2 | 2009/Q3 | 2009/Q4 | 2010/Q1 | 2010/Q2 | 2010/Q3 | 2010/Q4 | 2011/Q1 | 2011/Q2
capital adequacy ratio (%) 12.0 12.13 12.2 12.2 12.1 12.2 12.2 12.3 12.34 12.3
Expected Value Tier | capital ratio (%) 7.52 7.5] 7.5 7.5] 7.6§ 7.61 7.63 7.61 7.65 7.63
ROA (%) 1.0 1.04 1.0] 1.01 1.01 1.04 0.94 0.94 1.04 1.0
ROE (%) 10.6 8.99 9.09 7.3 7.71 7.54 7.34 7.5 8.2 8.6
capital adequacy ratio (%) 7.2(] 5.99 5.1 4.2 3.4 3.04 2.7 2.31 2.0 1.63
Worst case |Tier | capital ratio (%) 3.32 2.14 1.3 0.9 0.44 0.19 -0.09 -0,
-99%UL ROA (%) -1.10 -1.12 -1.12 -1.13 -1.12 -1.1 -1.1 -/ o
ROE (%) 28l 20l = el o0l 28l 28( 7 |he simulator cIearIy says that

banking system reform is

l nevitabl e Thi
for the sake of its own future and
that of the rest of the world.
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Number of transactions 3.4 million (i.e., the portfolio of the largest
commercial bank in the world)

Number of cash flows 500,000,000
Number of T-account transactions 4.4 billion per Monte Carlo scenario
Number of obligors 200,000

Term of daily simulation 3 years (1096 days), or 5-10 years (actual use)
Number of Monte Carlo scenarios | 1000, or 10,000-1,000,000 (actual use)
Number of grid server nodes Tested for 1 to 231 nodes

Answer to life,
the universe,
aml dverethvre.r. &
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Relative Performance
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For both SMP and Grid, the application
shows an almost linear performance
profile.

Test beds (both are 16 core per node)

A TSUBAME: dual core AMD Opteron
2.4GHz x 8 per node, SUSE Linux,
Lustre, Infiniband

A HP BL680c: quad core Xeon E7340
(Tigerton) 2.4GHz x 4 per node,
RedHat Linux, local HDD, Infiniband

The application also supports Windows
2003 Server or later.

A Already shipped to 3 customers.

A We have also tested Windows CCS
2003 with GbE. As everybody knows,
its network performance is poor, but
the application itself is OK.
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Required system size: huge
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To meet our customer 0s -p8Bmodest | a
with 4 sockets quad core server clusters seems to be an
appropriate solution.

MPI and faster network are very much welcomed. However,
because the application has in-built alternative pthreads/socket
based communication algorithms, the application can run with
GbE, through performance may be sacrificed.



