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The Futures Industry Association Japan (FIA Japan) is
the only organization in Japan with a membership
drawn from the entire cross section of the futures
industry. Members include futures and securities
exchanges, FCMs, security firms, banks and other
users of the markets, as well as legal, technology and
other professionals that provide services to the
industry.

FIA Japan focuses on both financial and commodity
markets and we stay abreast of both domestic and
international development in this global industry.

lts members have a common interest in the growth and
success of the Japan financial marketplace. FIA Japan
is actively involved as a forum for discussion of
industry issues as well as an education and promotion
place for the Japanese derivatives markets.
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PART |, The Schrodinger Cat

The radioactive material has equal possibility to release
or not the cube that would release the deadly substance.

All this happens in a box that is closed.

For the human observer it is impossible to say before
opening the box if the cat is dead or alive.
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PART |, The Qubit

| -’" T Like the Schrodinger cat the qubit can be in
A ] superposition state, being at the same time
' partly 0 and partly 1. But when observed it is
either 0 or 1.
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PART [, The gates

Q[O] |0> The gates are changing the states of the qubits
like classical computer gates (NOT, AND:--+) are

changing the states of the classical bits

al1] o)
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PART |, Parallelism

A classical simulation would repeat a number of time
the simulation of each path while the quantum version
would check all possible path in one simulation




Presentation prepared by

QuantFi

Quantum Computing For Finance

PART |, Entanglement

SPOOKY ACTION AT A DISTANCE
A SOURCE OF ...ONE TO ALICE... | ..AND ONE TO BOB.

PHOTONS SENDS
e
o

PHOTONS...

| ALICE AND BOB ARE QUITE DISTANT FROM EACH OTHER. |
|50 ARE THE PHOTONS, BUT THEY REMAIN ENTANGLED |

Once qubits are linked together
they share some information

BOB ALSO RANDOMLY CHOOSES | ALICE AND BOB REALIZE THAT THE
A WAY TO MEASURE THE RESULTS OF THEIR MEASUREMENTS
POLARIZATION OF HIS PHOTON | ARE CORRELATED, BECAUSE THE

(AND DOESN'T TELL ALICE). PHOTONS--EVEN FAR APART--
ARE STILL INTIMATELY LINKED --

THAT IS, ENTANGLED.
\VV T/ N\ 177
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,{lTHE END

ALICE RANDOMLY CHOOSES
HOW TO MEASURE THE
POLARIZATION OF HER PHOTON
(AND DOESN'T TELL BOB).

esee

®
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PART |, Teleportation

QUANTUM TELEPORTATION

or: WHAT HAPPENS TO "A" WILL AFFECT "B"

ALICE HAS A CHARLIE HAS A [ CHARLIE SENDS ONE TO ALICE..| // |..AND ONE TO BOB,
YELLOW PHOTON. | PAIR OF BLUE WHO STORES IT IN HIS
PHOTONS... CRYSTAL "MEMORY BANK."
. THAT ARE
ENTANGLED!

w
pW/g

: -
O 5
. | eHange.

ALICE AND BOB'S RELATIONSHIP | AS THE BLUE PHOTON ALICE RECEIVED ALICE'S MEASURING OF
Is CORDIAL BUT SOMEWHAT COLLIDES WITH HER YELLOW PHOTON, THE EVENT AFFECTS BOB'S
DISTANT. SHE MEASURES THE EVENT AND LEARNSY ™ FAR-AWAY PHOTON,
\ C \ THAT THE STATE OF HER PHOTON HAS CHANGING ITS STATE!
L | | BEEN TELEPORTED TO BOB'S.| —~ (BEFORE) (AFTER)
-+ N@ ) N2
1 g D\
¢ » " (ALSO: BOTH PHOTONS *ﬁ\\
N (Along way.) g 3 ARE ANNIHILATED!)
HOWEVER, BOB CAN'T DETERMINE ..UNTIL ALICE SENDS HIM AND BOB LEARNS
THAT TWO BITS OF INFORMATION HIS PHOTON HAS
HIS ’ OVER AN OPTICAL FIBER. CHANGED FROM

BLUE TO YELLOW, TOO!

[THE END|
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Qubit cannot be copied (no cloning)
but can be moved.
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PART I

Quantum Computing Market
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PART Il, BUSINESS ASSUMPTIONS
©‘ 3y, 4y, By, 6y, 7y, 8y--+ ?

WE ESTIMATE THAT ACTORS SHOULD BE READY FOR THE According to BCG many

FIRST COMMERCIAL USAGE OF THE GATE MODEL BASED experts believe that

QUANTUM COMPUTERS IN 3 YEARS EVEN IF IT COULD progress toward maturity in
TAKE A FEW MORE YEARS guantum computing will not

follow a smooth, continuous
curve. Instead, quantum
computing is a candidate for
a precipitous breakthrough
that may come at any time.

DURING THE FIRST FEW YEARS WE WILL BE IN A VERY COLLABORATIVE
ENVIRONMENT EVEN WITH FUTURE COMPETITORS
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Attractive Opportunities in Quantum Computing Market

CAGR
24.9:,

* The quantum computing market is expected to grow from USD 63
million by 2019 to USD 283 million by 2024 at a CAGR of 24.9%.

* The market growth can be aftributed to the growing technological
advancements and computing abilities of quantum computers
compared to classical supercomputers,

» Strategic partnerships and collaborations would create lucrative
opportunities for the players operating In the quantum computing
market during the next5 years

2019¢  2024p Source: M&M
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PART IlI, Market
& clients’ value

BCG expects productivity gains by end users
of guantum computing, in the form of both
cost savings and revenue opportunities, to
surpass $450 billion annually in the coming
decades. Gains will accrue first to firms in
industries with complex simulation and
optimization requirements. It will be a slow
build for the next few years: we anticipate
value for end users in these sectors to reach
a relatively modest S2 billion to S5 billion by
2024.
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PART I, Market & clients’ value

TABLES ~ QUANTUM COMPUTING MARKET FOR CONSULTING SOLUTION, BY END-USER INDUSTRY,
2016-2024 (USD MILLION)

CAGR

End-user Industry 2016 2017 2018 2019 2021 2023 2024
(2019-2024)

Space & Defense 7.36 9.40 12.03 15.43 25.45 42.06 54.11 28.5%
Automotive 6.76 9.02 12,01 16.07 28.68 50.95 67.81 33.4%
Healthcare 1.70 223 292 3.85 6.71 11.73 15.53 32.1%
Energy & Power 0.54 0.70 0.92 1.22 2.12 3.72 4.92 32.3%
Chemicals 187 245 321 4.22 132 12.69 16.70 31.6%
Banking & Finance 348 4.42 5.61 716 1162 18.74 23.73 27.1%
Total 21.70 28.22 36.70 47.96 81.91 139.88 182.80 30.7%

Source: Press Releases, Annual Report, Investor Presentations, Expert Interviews, and MarketsandMarkets Analysis S ource: M & M
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EXHIBIT 1 | Companies Assume Four Roles Across Layers of the Stack in the Quantum Computing
Ecosystem

End-to-end Hardware & Software & Specialists

providers? systems players services players

@’Q‘@
Do Zapata Computing Tellus Matri‘x Group
SERVICES expansion Quantika

Cambridge Quantum

: Entanglement
Computing

Partners
Google h-bar Quantum
QC Ware Consultants

APPLICATIONS LAYER

. Quantum Benchmark
L ) 1Qbit
Rigetti Computing Strangeworks
Q-CTRL
Qindom
ProteinQure
QbitLogic

Riverlane

SYSTEM SOFTWARE . )
LAYER Microsoft? QxBranch

Alibaba Group
SYSTEMS lonQ*#

iTech®
D-Wave Systems Quec

Intel
Silicon Quantum

Emerging: Quantum Circuits® Computing®
QUANTUM COMPUTER Psi
HARDWARE Honeywell BraneCell siQ8

Xanadu TundraSystems Alpine Quantum

Qilimanjaro? Global Technologies®
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PART II,

Compet
landsca

Source: BCG
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PART [ll

Financial Actors activities in Quantum Computing
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Collected Use Cases

This map represents the number of financial institutions
met by QuantFi this month.

Portolio

Trends: management:
- Crashes Goals

Risk management:
- Pricing
- VaR

- Market Optimization
SIEEE Arbitrages
ALM

- Fraud detection




Presentation prepared by

I=' Q tF.:>>
. Quantum Computing For Finance

JAPAN

PART IV

When will my Quantum Computing application go live?
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EXHIBIT 6 | Assessment Criteria for Gate-Based Quantum Computers

CRITERIA

S
©
S
®

Number of
physical qubits

Number of
logical qubits

Qubit lifetime

Gate fidelity

Gate
operation time

Connectivity

Scalability

Maturity

CURRENT RANGE

50 ps-50's

1 ns=50 ps

low-high

WHAT DOES IT MEAN?

Number of physical quantum bits
on a chip

Number of error-corrected qubits used
for fault-tolerant quantum computing

Period of time information can be
stored in a qubit

Accuracy for a two-qubit
operation

Time for a two-qubit operation

Connections between qubits

Potential of the system to scale

Technology readiness level

WHY IS IT IMPORTANT?

Relevant for scaling and achievable
operation complexity

Determines scaling of
sophisticated algorithms

Determines how long qubits can
store and process information

Critical determinant for quality and

overhead of quantum error correction

Determines the clock speed for
manipulating physical qubits

Determines how much information
can be encoded in qubit group states

Determines the ability to build
a large-scale quantum computer

Determines technological maturity
on a scale from 1-9

Presentation prepared by

QuantFi

Quantum Computing For Finance

Part [V,
Go-Live

- xtra

Source:

nolation

BCG
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