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“Quantum Computers Will Soon Revolutionize Trading and
Arbitrage”

Dr. E. Ted Prince
Founder and CEO
Perth Leadership Institute
www.perthleadership.org

Investment Community (Beijing)
May 2016

Stock Trading Faster Than a Speeding Bullet

In the US at least half of all stock trading is conducted using high-frequency trading. This is a
practice in which the trading is done purely by computers at very high speeds. This means that
the computers can always beat trades initiated by human traders which gives HTF traders a big
advantage in the market. It also means that individuals who trade in the market are at a big
disadvantage. But in the US the advantages have been so great that HFT trading is allowed as a
way to allow stock trading companies to become ever more competitive and to keep up the
pace of innovation in financial services.

But there are some major disadvantages with HFT. It disadvantages small investors for one thing.
For another, it’s dangerous for the market. With potentially billions of trades being executed
things can go wrong and it could precipitate a market crash. In fact this has happened at least a
couple of times in the US. We now realize that HFT could actually bring down a national stock
market and potentially even global markets. Yet on the other hand, if a company doesn’t do it,

at least in the US, it will lose to its competitors.

HFT has certainly changed the nature of equity trading and thus of equity arbitrage which thus
impacts investing generally as well as M&A. It has opened up new approaches to arbitrage not
only for stocks but also for bonds and other financial instruments. Although HFT puts small
investors at a disadvantage, it also allows small companies to compete effectively against large
countries, even if they are better capitalized. So HFT is also a disruptor and great equalizer.

In China the regulators have wisely chosen to not allow HFT. This is because they are concerned
about small investors. But any Chinese companies who wish to trade stocks on US stock markets
will still need to conduct HFT is they are to be competitive. So the fact that HFT is a major factor
in overseas trading means that Chinese regulators will need to take HFT into account when
forming their own regulatory strategies.

Traditional Computers are Actually Really Slow — But that’s About to Change

But HFT requires fast computers and communications. So everything is dependent on the power
and performance of the underlying computers. We are on the edge of a massive change in



computing which will radically increase the power and performance of computers. This is due to
the emerging class of quantum computers.

Google is now running the D-Wave “quantum” computer it acquired from Canadian company D-
Wave. It's rated at 1000 qubit. A qubit is a rating of computer speed for quantum computers
and 1000 qubits is very fast, the fastest quantum computer ever. On the scale of quantum
computers that’s awesome. Google is still figuring out what it can do with it. That doesn’t mean
running big spreadsheets by the way.

Quantum computers can do things we haven’t even thought of yet. Quantum computers are
definitely going to spawn a huge new wave of innovation. So this is a field where every country
needs to be working.

There’s a wrinkle though, actually a pretty big one. The D-Wave is not seen by the purists as
being a true quantum computer. It’s a hybrid and as such it doesn’t beat conventional
computers on many types of problems.

But the race is on. IBM claims to have a real quantum computer. It's widely suspected that a
number of private companies are well-advanced. One is Alibaba, see below.

More to the point we can be pretty sure that the intelligence agencies in the US, Russia, China,
Israel and others are also well-advanced in their development of a machine that can be used for
code-breaking and the like. The NSA in the US, the best-known intelligence agency, has already
been confirmed to be building one. So we can be sure that the other countries aren’t far behind.
In fact it’s quite on the cards that one or more could be ahead of the US.

China has already started building a quantum computer in a new laboratory in Shanghai. This is
a joint venture between the Chinese Academy of Sciences and Alibaba. It is aiming at a quantum
computer with a performance of 30 quantum bits (qubits) by 2020. Although this sounds like it’s
much less powerful than the D-Wave computer, they are almost certainly using definitions that
are different since the Chinese computer is to be a “pure” quantum computer whereas the D-
Wave is a hybrid.

Stock Trades in Zero Time?

So where are we going with all this? It looks like HFT will soon get a big lift from quantum
computers. So it will get faster. Now that’s when things get really interesting. What do we really
mean by “faster”?

The nature of quantum computers is that they can use the phenomenon of superposition to do
a huge number of computations all at the same moment. So when you talk about using a
guantum computer for speedy trading, “speedy” means something totally different. In many
cases it means instantaneous, no matter how big the problem.

It all depends on the problem. But it’s conceivable that it could be applied to a problem such as
predicting the values of all stocks in the world for the next 100 years in one calculation. Or it
could calculate the values of all counterparty contracts in the market for the next year. Or



simultaneously go short and long on every stock in the world, maybe without people even
knowing it.

In other words, suddenly HFT is going to look painfully slow, In order to get back into the race
the HFT-ers are going to have to acquire one or more quantum computers. It’s going to be the
new toy for financial services companies' grownups. If you aren’t doing HFT with quantum
computers, you won’t compute at all.

Here’s another thing. Once you have a quantum computer, totally new types of arbitrage are
going to open up. In fact the idea of arbitrage itself is going to change. That’s because quantum
computers can in certain circumstances be used to introduce and leverage time dilation (maybe
do things out of synchronization with normal concepts of time). So if you think you’re going just
do things faster, think again. You’'re going to have to do them different, very different.

That means even if China doesn’t want to allow HFT in China, its companies will still be
competing against overseas companies that are using HFT, but this time based on quantum
computers. This will mean that those overseas companies will not only have the advantage of
massively great performance; they will also be able to do things that Chinese companies cannot
since they are based on an HFT approach. So in China there will need to be a big move to see
how HFT can be introduced in a way that does not disadvantage small investors but that also
allows Chinese companies to take advantage of this revolutionary new technology.

And even if China never allowed any form of HFT, Chinese companies will still need to use
guantum computers for trading. As | mentioned above there are numerous applications of
guantum computers in financial services and trading other than for HFT. For example, the value
and exposure of counterparties is a major issue globally in the derivatives markets.

Both companies and governments want to solve this issue in order to fend off the danger of
market crashes. Without doubt many of these approaches will be integrated with high-speed
trading just between companies for purposes other than buying and selling stocks. Chinese
companies will need to be able to enter these markets if they are to get the advantages of the
new quantum computing approaches.

Quantum Computers Will Revolutionize All Financial Services, Not Just Trading
Now I’'m definitely not the right person to be talking to about what they can and will actually do.
But we can say one thing for sure. They will do things that are unimaginable right now in the

investment and equity prediction spaces, inter many alia. And it will all happen pretty soon.

But here are a few odds and ends that occur to me as being issues that are going to emerge as
guantum computers are deployed.

The good news:

. Quantum trading will open up new opportunities for active investing once quants
figure out how to make it all work.
J Same thing for alternative investing.

J It’s going to change the nature and potential profitability of arbitrage.



. We might all actually get to know the real exposure from derivatives, synthetics and
exotics.

The bad news

J Trading ahead of the market will now become vastly more simple, powerful and
hard to detect.

J There’s going to be some huge mistakes made by traders, any one of which could
break the markets globally.

J The problem of rogue traders is going to be much more difficult and serious. Instead

of trades for a few million maybe they will be for a few billion, or even more. How
about a rogue trade for several trillion that goes wrong?

J This is going to lead to serious issues in money laundering, and other computer-
enabled criminal acts such as digital theft (c.f. the IMDB mess in Malaysia and the
recent Bangladeshi central bank heist).

The terrible news (for traders and their sponsors):

. Governments everywhere are going to significantly increase their regulatory efforts.

. Trading and investment services are going to have to ramp up their compliance by a
huge amount, which will make their already-diminishing earnings look even more
pitiful

. “Too big to fail” is going to mean companies that are much smaller than right now. A

company with just a few traders could well be too big to fail — maybe it can’t fail
even if it’s one person. That means a lot more regulatory pressure on trading and
financial services firms, even tiny ones.

The Quantum Future is Almost Here

All of the above might sound futuristic, and so it is. But as | have pointed out, Google is already
working with a quantum computer. We can be pretty sure that such computers will be
widespread in just a few short years. And we can also be sure that the impact of these
computers won’t just be their awesome power and performance, even though they will have
both.

The real impact of quantum computers is going to be the applications of these computers. In
order to use them effectively we are going to have to think outside the box. In effect quantum
computers are massively parallel computers that are able to do their calculations in dilated time
—that is in no time at all. To use this power responsibility we are all going to have to think long,
hard and very imaginatively.

The companies and governments that will win in this contest are going to be those that have
figured out how to use these awesome powers in totally new areas to solve totally new
problems in ways that benefit their peoples and companies without leading to social, political
and economic divisions that make society worse off.

It won’t be an option to ignore either quantum computers or their applications. To come back to
HFT, quantum computers will be used also for HFT even if it’s not in China so this problem is also



going to have to be addressed so that Chinese companies are not at a disadvantage compared
to overseas companies.

Quantum computers are definitely progress and overall they are going to improve the human
condition.

But that’s not going to occur unless companies and governments give serious and imaginative
thought to how to best use them.

Dr. E. Ted Prince, the Founder and CEO of the Perth Leadership Institute, located in Florida in

the US has also been CEO of several other companies, both public and private. He is the author
of two books: “The Three Financial Styles of Very Successful Leaders” (McGraw-Hill, 2005) and
“Business Personality and Leadership Success”, Amazon Kindle 2011 as well as numerous other
publications in this area. He is a frequent speaker at industry conferences. He works with large
corporations globally on leadership development programs and coaches senior executives and
teams in the area of financial leadership. He has held the position of Visiting Professor at the
University of Florida in the US in its Graduate Business School and is currently a Visiting Professor
at the Shanghai University of Finance and Economics in Chin
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