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Speed Up For Traders

As we know Grover's algorithm gives random
search a quadratic speed up.

While a quadratic speed up is good, unlike
exponential speeds, for most cases it's not worth
the extra cost and effort.

One of the places that any speed up can be worth a
lot of money and effort is day trading.

So we want to bring this quadratic speed up to the

the ones who value speed the most. it




Adaptation




Encoding

Fetch data Set Qubits Oracle Phase Flip
For this experimentweused | We used 5 qubits as 25 The Oracle flips the phases of
yfinance python library qubits lets us encode up to 32 the specific outliers we are
stocks and we are using 20 looking for.

Classical Quantum
Normalize Set amplitudes
We now have to normalize the With each combination of bits from
data so we can encode them as |00000> to |11111> the amplitude is
amplitudes for each qubit set to the normalized value for each -
attribute we will search for
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1.

Quantum Counting, there may be different
number of tickers that are ‘anomalies' at each
run.

Adjust Threshold.

=> Z-score
An outlier can be defined by anything
that is x " standard deviation away from
the mean. or by its z-score.

Adjustable Threshold

Use quantum counting to adjust the
threshold on what Z-score is an
anomaly. This insures that we get a hit
each run.




Grover's Algorithm, Now that we know that
we have n anomalies and what the Z-score
threshold is we perform the search.

Find.

=> Adjust the Oracle

Based on the new definition of
‘anomaly’ we can adjust the oracle to
mark the anomalies

Rotate
Rotate the amplitudes n times to find
the anomalies.




3.

Post Processing, We need to explain the
results for appropriate and quick decision
making

Explain.

=> The quarteira
Atable for each type of ‘anomaly’
®  eg trailing P/E, ROE, etc.

The threshold

This algorithm always returns
anomalies so the z-score threshold can
determine how much of an outlier the
stock is.




Results




O
afed
(&
ad
(@)
k=
c
-
(o
LL]
O
afd
Q
L
(-
all
(@)
k=
'©
ol
T

=
o
>
°
=4
e
K]
v
©
o
o
w
=
a
o
£
&
=

Stock trailingPE Values

3dbulien

Stock Symbol




Return on Equity

ROE Oracle (Grover)

Stock returnOnEquity Values
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Stock

Absolute z-score (Return on Equity)

Grover Measurement Counts per Stock & Metric

MSFT - 12 14 23
GOOG - 15 19 25
AMZN - 13 19 25
200
IBM - 7 17 29
ORCL - 15 23 29
INTC - 7 13 25
ADBE - 17 17 19 20
CSCO - 10 21 24
CRM - 9 17 26
TXN - 7 20 20
QCOM - 19 17 38 - 100
e - ‘ 2
DELL - 13 12 23/
ACN - 16 17 22
AMD 216 19 28 -50
AVGO 218 22 22
SAP 216 13 25
ADP - 10 21 24
PE_C:)unts ROE_éounts Dividendl_Counts
Metric
Classical Outlier Detection vs. Quantum Adjusted Threshold

2.5 —== Quantum Adjusted Threshold: 2.25
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Simple )

Not really, the over head and accuracy is very
important to consider. Making sure that classical
computers and quantum computer
communication is seamless is the first step.

We also need to remember that there is a lot of
classical computation being done to enable this,
and adding the searching feature to run with
those computations could yield better results.




Thank you!
Your Thoughts?




