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QUANTITATIVE DIVIDENDS METHOD AND SYSTEM

Field of the Invention
The present invention relates to the field of data mining and more specifically a method and a

syétem for generating trading strategies for dividend-based equities.

Background

A private company has _tWo shareholders, namely, Mr. Market and Mr. Trader. Mr Market is
the first shareholder and a neurotic person who on any given day will offer to buy the shares
of the company owned by the second shareholder, Mr. Trader or to sell his own shares to Mr.
‘Trader for a specific price. Mr. Market moods swing between irrational exuberance to clinical
depression. One day he will propose a high price to buy or sell his shares, the next day he
may lower, further increase, or is seemingly uninterested in whether he buys or sell. Mr.
‘Market was invented by Benjamin Graham (the father of financial analysis)._More information
about Mr. Market can be found in a seminél book, Graham, B., 1949. The Intelligent Investor,
Harpér & Brothers. Graham attempted to illustrate the dynamic bid and ask prices of equities
from a stock exchange and those who buy or sell a share of an equity through the stock
exchange. A bid price is the highest price that a buyer (or bidder) is willing to pay for a share
while an ask price is the lowest price that a seller is willing to sell. Throughout the _decédes,
we have witnessed miIIions of trades whére traders brought and sell equities shares from a
stock exchange, resulting in the transacted price fluctuating very widely within even a short

period of time.

~ There exist at least three a-nalytical methods analysing prices of an equity in the stock

exchange.’

The first well-known analytical method is calléd Fundamental analysis and a large part of the
analysis involve the analytics of a company’s finandial statements such as revenue,
expenées, assets, liability and other financial asbects of a company. More specifically, the
. financial analysis involved computing financial variabl'e,s such as “book value”, “dividend

LIS L' "

yield”, “intrinsic value”, “price/earnings ratio”, “price/earnings to_growth ratio”, price/cash‘

~ ratio”, “price/sales ratio”, etc. In most.cases, portfolio managers who use fundamental
analysis in the selection of a portfolio of stocks expect a net positive rettjr_ns over a long
period of time. A long period of time is defined as a few months to a few years. Some

examples of inventions that utilize forms of fundamental analysis are disclosed in US Patent
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No. 6317726, European Patent Application No. EP2126823A2 and PCT Patent Application
No. PCT/US2005/040807.

Th.e second well-known analytical method is called Technical analysis and was reviewed in
Levy, R. A, "Conceptual Foundations of Technical Analysié", Financial Analysts Journal,
'JuI/'Aug(56, Vol. 22 Issue 4, pS3, 7p. Technical analysis is the research of price action in
markets through the use of charts and quantitative techniques to predict Mr. Markef bidding
or ésking price. In contrast to fundamental analysis, technical énalysis does not make use of
financial information of the company. Instead, numerous quantitative techniques are at the
disposal of portfolio managers who usé technical analysis in their selection of a portfolio of
stocks, and such technical analysis includes “Bollinger Bands”, “Momentum”, On Balance
Volufne", “Relative Strength Index”, etc. Technical analysis is generally favoured by traders
~or portfolio managers who éxpect a short-term outcome to their selection of the stoéks
portfolio. Short-term is defined as a few days to a few weeks. Some examples of inventions -
that utilize forms of technical analysis are disclosed in US Patent Application No.
2004/0225592, European Patent Application No. EP1109122A2 and PCT Patent Apblication
PCT/US00/40666. '

The third analytical method is an integration of both Fundamental analysis and Technical

analysis.

In addition, other analytical methods include historical stock priCe optimizers, seasonality
trading method, lunar and solar rhythms trading method, maximum entropy method for the
analysis of market cycles, neutral networks trading method and genetic algorithm based
trading method. Refer to Kafz, J. & McCormick, D., 2000. The Encyclopaedia of Trading

Strategies 1sted., McGraw-Hill for more details. .

There exist many more investment and tréding methods with the objective of improving the
rethrns in equities. More specifically, some of the known dividend-based stdck.tradi'ng
methods- and sfrategies are described as follows. Dividend-based stocks are équities of
corporations that issue dividends to its shareholders. Typical forms of dividends payments

.. are in cash, shares of stock shares or a combination of both.

“Dogs of the Dow” is an investment strategy popularized by Michael O'Higgins, in 1991 which

proposes that an investor annua]ly select for invéstment the ten Dow Jones Industrial '
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_. Average stocks whose dividend is the highest fraction of their price. Basically, at the end of
every year, you buy the 10 highest-yielding stocks of the 30 in the Dow Jones Industrial
Average and put g’qual amounts of money into the 10 issues. Hold the stocks until the end of

the following year, and repeat the process. -

“The Puppies and Pigs” is another investment strategy where ‘There is the ‘Flying Five,’.
where you buy the five lowést-priced stocks among the 10 highest yielders on the Dow, keep
them for a year, and then, like the Dogs, sell those that no longer quélify and then buy the

new Flying Five.

“Unit Investment Trust and Mutual Funds Based on the Dogs” is also another investment
strategy where the Unit Investment Trust and Mutual Funds are operated based on “Dogs of

the Dow”.

“S&P 10 Highest Dividend '_Yielders" is a variation of “Dogs of the Dow” where the top 10
highest yielding stocks are ‘among the 100 largest-cap stocks in the S&P 500°.

“Geral_dine Weiss’s Strategy” is another investment stratégy where this method ‘focuses on
buying blue-chip stocks whose dividend yields are near the high of their historical ranges

and selling them when they drift lower’.

“Relative Dividend Yield” is an investment strategy devised By Anthony Spare, where this
method is a variation of “Geraldine Weiss’s Strategy” and instead of'using the historical
ranges of the stock itself, the comparison is with S&P 500 index, “if a stock’s yield is
considerably higher than that of the index, the stock is buy"’. Furthermore, “As in the Dogs of
the Dow strategy and Ms. 'Weigs’s approéch, most of Spare’s sto__cks with buy signals are

depressed and the companies are encountering difficulties, usually tempo‘rary..."l_

“Goldman.Sachs Dividend Strategy” is an- investment strategy, where the strategy involved
investing in “stocks of companies with low yields and high dividend increases...”, instead of
“stocks with high yields and dividend cuts”. '

“25% Cash Machine” is another investment strategy, where there is a basket of “special-
case, high-yield securities... which deliver around 10 percent income and 15 percent (at

least) capital gains annually.” Furthermore, in terms of time frame of stock ownership, “this -
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'.strategy is that it is not meant to be a trading account. You will not be looking to book short-
term gains in 30, 60 or 90 days after you enter a position... What you should be looking to do

is hold each and evéry position you have for years to come.”

In the Journal of Financial Economics, Karpoff, J.M. & Walkling, R.A. wrote about the
Dividend capture in NASDAQ stocks. Basically, the Dividend capture is the practice of buying

a stock shortly before its ex-dividend day and selling it soon after.

n addition, US Patent Application No. 20090157564 ('564) describes a computerized
method of selecting a security for purchase and for sale. ‘564 patent application discloses an

invention that uses dividend yield for generating investing strategies.

A drawn back of the above déscribed examples of investment and trading strategies is that,
dividend strategies suitable for inVesting purpose come with a time frame of several months
to years. A second drawn back is that, there are ho explicit Enter and Exit trading signals. A
third-drawn back is that, securing profits are based on the expectation of receiving dividends
and cabital gains from the invested stocks — securing profits from the payment of dividends is

improbable.

It is an object of the present invention to provide a method and system of generating trading
strategies for dividend-based stocks, wherein the trading signals (from buy to sell or short-

sell to buy cover) are in days.

It is a further objecﬁ_t of the preseht invention to provide a method and system of generating
trading strategies for dividend-based étocks, wherein specific Enter and Exit trading positions
in terms of relative dates (e.g. one day after Dividend Declaration Date, two days after Ex-
Dividend Date, etc). ' -

It is yet a further object of the present invention to provide a method and system of
generating tradihg strategies for dividend-based stocks, wherein the invention can secure
- profitable trades involving (i) dividend captures, (.ii) dividend paydut - whe'n the invention
. recommends a short position f(ro'm. at least one day before Ex-Dividehd Date through Ex-
Dividend Date, and (jii) no dividend. |
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Other objects and advantages of the present invention will become apparent from the
following description, taken in connection with the accompanying drawings, wherein, by way

of illustration and example, an embodiment of the present invention is disclosed.

Summary of the invention

In accordance with a first aspect of the present invention, there is provided a‘method of
generating trading strategies for dividend-based stocks, the method comprising the steps of:
providing a system for generaﬁng trading strategies for dividend-based stocks, for each of a
plurality of dividend-based stocks: loading a first database containing basic information of
" stock éhd a second database containing financial information of stock into the system
" computing maximum trading days of the stock, Mapping of the first database and second
| database of the stock to a trading day and an alternative trading day, computing maximum
numbe.r of trading pairs based on the maximum trading days of the stock, if trading long,
computing historical returns for all trading pairs, computing buy/sell differences and actual
trading dates and price of all trading pairs, if trading short, computing historical returns for all
trading pairs, compute short/cover price differences and actual trading dates and price of éII
trading pairs, ranking a list of trading pairs based on one or more corresponding ranking

criteria for trading long énd trading short.

In accordance with a second aspect of the present invention, there is provided a method of
generating trading strategies for dividend-based stocks, the method comprising the steps of:
providing a system for generating trading strategies for dividend-based stocks, for each of a
plurality of dividend-based stocks: loading a first database containing basic information of
stock and a second database containing financial information of stock into the system,
computing ‘ma'ximUm trading-days of the stock, mapping of the first database ‘and second
database of the stock to a trading day and an alternative trading day, computing maximum
number of trading pairs based on the maximum tradin.g.da)-/s of the stock, if trading long,
computing historical returns for all trading pairs, computing -buy/sell ‘differencés’ and actual
trading dates and price of all trading pairs, cdmpUting descriptive statistics and risk-
- performance measurement for each trading pair, if trading short, computing historical returns
for all trading pairs, compute short/cover price differences and actual trading dates and price
of all trading .pairs, computing descriptive statistics and 'risk-performance m’eésure_ment for

each trading pair, computing a summary list of |ong" trading signals and short tradin'g signals,
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ranking a list of trading pairs based on one or more correspohding ranking criteria for trading
long and trading ehort, ‘computing a visualisation of the rankihg criteria of the trading pairs for
long trading signals and short trading signals in a graphical format. (
| .In, accordance with a third aspect of the present invehtion, fhere is provided a system for
'generating trading strategies for dividend-based stocks, the system comprising: a memory.
storage medium for loading a first database of the stock, a second database of the stock and
a third database of the stock, e processor, and a processor-readable storage medium in
communication with the processor, wherein the processor-readable storage medium contains
one or more programming insfructions for generating of trading strategies for dividend—based
equities. ’
Brief description of the drawings '
The  embodiments of the present invention will be discussed hereinafter in detail with
reference to the accompanying in-line drawings. In addition, the general principles defined
herein may be applied to other embodiments and applications without moving away from the
spirit and scope of the invention. ConSequentIy, the present invention is not intended to be
limited to the embodiments shown, but is to be accorded the widest scope consistent wifh the

- principles and featured disclosed herein.

By way of example / illustration only, an embodiment of the invention is described more fully

hereinafter with reference to the accompanying drawings, irj which:-
Fig. 1 i.IIustrates a block diagram of the pl.'esent invention.

Fig. 2 illuetrates a ﬂow chart of the pres_ent invention.

Fig. 3 illustrates vsome exemples .of the input data.

- Fig. 4 iIIustraies a Maximum Tradiné Days periods.

Fig. 5 illustrates a TradingDate to TradingDay mapping.
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Fig. 6 illustrates the generation of a Maximum Trading Pairs. .

Fig. 7 illustrates a historical returns for a Long trading strategy for all Trading Pairs and each

historical Ex-dividend Date.

Fig.' 8 illustrates a buy/sell price difference and actual trading dates and price for all Trading.

Pairs.

Fig. 9 illustrates a computation of various descriptive statistics and risk-performance

measurements for each Trading Pair based on Long Strategy.

Fig. 10 illustrates a historical returns for a Short trading'strategy for all Trading Pairs and
each historical Ex-dividend Date. _
Fig. 11 illustrates a short/cover price difference and actual trading dates and price for all

Trading Pairs.

Fig. 412 illustrates a computation of various descriptive statistics and risk-performance

measurements for each Trading Pair based on Short Strategy.
Fig. 13 illustrates a summary of both Long and Short trading signals.

Fig. 14 illustrates a list of Trading Pairs and its corresponding average returns for both Long

and Short strategies.

Fig. 15 illustrates a visualization of the average returns for both Long and Short strategies

and its corresponding Trading Pair in a graphical format.
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| Detailed Description

Fi.gure 1 illustrates a block diagram 100 in a preferred embodiment of the present invention.

As shown, there are 3 sets of input database or dataset requ1red

. - First Database or Stock Dataset 112: Comprlse of Stock Symbol (SS), Trading Date

Tradlng Date’s Closing Price. |

o Second Database or Financial Dataset 114: Comprise of Stock Symbol, SS’s
Dividend Declaration Date (DD), SS’s Ex-dividend Date (ED), SS’s Dividend Amount. _
. Third Data‘base or Conﬁguration Dataset 116: Configuration data, comprisi'ng of a

Iisting of Non-Trading Dates. It is submitted that the Configuration input dataset 116 is

optional.

The main steps of the invention are within the system 120 (also known as Quantitative
" Dividend System), which has outputs of a Trading Signals Summary 132, Recommended
Trading Signals 134 and Trading Strategies 136.

Within a financial markKet such as the stock market, there are stocks that pay dividends and
~ those that do not pay dividend. For stocks that pay dividends. (herein' abbreviated as
“DIVSTOCK?"), there are 3 dates that are of relevant, the Dividend Declaration Date (DD), the
Ex-dividend Date (ED) and Record Date (RD). When a company announces a dividend, it
sets RD where the trader must be on the company’s financial books'as a shareholder in
“‘order to receive the dividend. The company may optionally also proclaims DD and ED. DD
could be the same date as the announcement date or later. When the RD has been set by
the company, the stock exchange will fix the ED which is typically two business days before
the RD below are some trading scenarios for dividend paying stock traders:

o Traders will receive the dividend if they buy the DIVSTOCK before the ED and still
own DIVSTOCK on the ED.

° Traders who buy the DIVSTOCK before the ED and sell the DIVSTOCK on or after
the ED are not entltled to the dividend.

. “Traders do not own the DIVSTOCK a day before the ED and buy the DIVSTOCK only
on the ED are also not entitled to the dividend. '
e _ Traders who sell short a DIVSTOCK before the ED and buy cover the DIVSTOCK on
or after the ED are required to pay the dividend either to the company or the brokerage

house. -
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-

| In general, traders that buy and sell a_stock are using a_trading strategy call Long strategy
(herein abbreviated as “LONG”). On the other hand, traders that sell short and later buy
cover a stock is using a trading strategy call Short strategy (herein abbreviated as “SHORT").

Figure 2 contains the flow chart in a preferred embodimenf of the present invention 200.

More spéciﬁcally, the new stebs are: 204 to 215. Within steps 204 to 215, the essential parts.
are steps 204, 205, 206, 207, 208, 210, 211, 214 and the rest (optional parts) are steps 209,
212, 213 and 215.

Referr_ing to Figure 2, processing commences in step 202.

In step 203, the first database or Stock Dataset 112, second database or Financial Dataset
114 and third database or Configuration Dataset 116 are loaded into the memory storage
medium of the system 120. The system 120 further comprise of a processor, a processor-
readable storage medium containing one or more programming instructions relating to the
generation of t_réding strategies for dividend-based equities. The programming instructions
are installed in a computing program and also a computing program product. It is submitted
that thé computing program comprise of program code means for performing all the steps
202 to 216. It is further submitted that the computing program product comprise of program
code means stored on a computer readable medium for performing all the steps 202 fo 216

when the program product is run on a computer.

More specifically, referring to Figure 3 for more details 300 on the nature of Stock Dataset
112; Financial Dataset 114 and Configuration Dataset 116 in an example embodiment of the
present invention. A stock dataset 112 containing basic information such as, a stock symbol
(SS) 305, SS’s corresponding historical trading dates and closing price is shown in the first
dataset 310. In another embodiment of the present inventibn, closing price ‘can be
substituted with opening price, high price, low price, average of high+low prices or average of

high+|ow+open+c|6se prices.

A financial dataset 114 containing financial information such as, SS's dividend Declaration
| Date (DD) 322, Ex-dividend Date (ED) 324, and Dividend Amount (DA) 326 is shown in a
second dataset 320. The Ex-dividend Date (ED) of the stock is at least one day before the
current dat. The dividend Declaration Date (DD) of the stock comes before the Ex-dividend
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| Date (ED) of the stock. The dividend Declaration Date (DD) comes before the Record Date
(RD) of the stock.

A configuration dataset 116 containing Non-trading Dates is shown in a third dataset 330. _

In step 204, a first table 420 show the Maximum Tradihg Days (also known as Maximum |
Trading Days' table) is generated in an example embodiment of the present invention. More
spéciﬁcally, referring to Figure 4, - '
i.  As an option, at least one day before the DD is included (in Figure 4, 10 days before
DD are included, i.e. fro'm -1,-2,to ... -10, also denoted as -1dd, -2dd, ..., -10ddA).
ii.. Also as an option, at least one day after ED is included (in Figure 4, 10 days after. ED
are included, also denoted as 1ed, 2ed, ..., 10ed).
iii. The number of days between DD and ED is determined by the maximum number of
_days between (exclusive) Ex-Dividend Date 324 and Declaration Date 322.
iv.  In this illustration 400, the maximum number days between 324 and 322 is 10 (ten
days), and is denoted as 1dd, 2dd, ..., 10dd (SEQ1). _
v. Sequence 3i + “DD” + 3iv + “ED” + 3ii is categorized as Period1.
vi. . An equivalent sequence to SEQ1, relative to ED is -10ed, -9ed, ..., -1ed (categorised
as Period2). |

A trading day (herein symbolised as TradingDay) is defined as any of these records: -1dd, -
2dd, ..., -Ndd, DD, 1dd, 2dd, ..., Ndd, ED, 1ed, 2ed, ..., Ned, -1ed, -2ed, ..., -Ndd, where N

is a non-zero integer.

In step 205 and referring to Figure 5, a mapping for each record (SS, Trading Date and
Closing Price) in the Stock Dataset 112 and its corresponding TradingDay 526 (also known
as trading day) for Period1 and its corresponding TradingDayAlternative (also known"és
alternative trading day) for Period2 528 in an examble embodiment of the present invention.
In cases where the Ex-dividend Date is later thén the most recent Trading Date 524, a
projection of daté is can be done by taking into consideration Non;trading Dates from the
Configuration Dataset 116. A second table 522 is an illustration is derived from stock symbol
$2844737. Closing Price could also be substituted with other prices from_the trading date
itself — such as Opening Price, High‘ Price, Low Price, Average of High+Low-Prices, Average

of High+Low+Open+Close Prices, etc.

10
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'.In step 206 and referring to Figure 6, a third table 620 showing the Maximum _Number of
Trading Pairs is generated 610 based on the first table 420 in an example embodiment of the
present invention. Each TradingPair comprise of two Trading Days where:

. For LONG, the first Trading Day is a Buy signal, and the second Trading Day is a Sell
signal, and : | : _

. For SHORT,‘ the first Trading Day is a Sell short signal, and the second Trading Day

is Buy signal.

Using a sirhple example, if there are 5 trading days as shown below:

Trading Days | -1 .| DD |1 - - | ED Z O
Row 1 Buy |Sell |Sel [Sell |Sel
Row 2 Buy Sell Sell Sell
Row 3 | Buy Sell Sell’
Row4 _ Buy Sell

The list of TradingPair (of Périod1 ) for these 5 trading days would be:
. : Cdrresponding to Row 1: -1dd|DD, -1dd|1dd, -1dd|ED, -1dd|1ed '
) Correspohding to Row 2: DD|1dd, DDIED, DD|1ed
e  Corresponding to Row 3: 1dd|ED, 1dd|1ed
. Corresponding to Row 4: EDlied
. Steps 207 to 209 are for LONG,

Other methods which can be used to generate all possible trading pair combination include

Monte Carlo simulation and Genetic Algorithms.

In step 207, 'referring to Figure 7, a fourth table 710 is generated based on the computed
historical returns from each TradingPair 620 with respective to individual Trading Date 524 of
the Trading Day 526 in an example émbodiment of the present invention. The basic formula,

Computed returns (%) or CR. where

CR, = (%), 1009

-1

11
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In cases where the first Trading Day is before ED and the second Trading Day is on or after
ED, the computed returns include the dividend, the modified formula, Computed returns with
Dividends (%) or CRD;. where

CRD, = (f‘p_—-”‘ + i), 100%

1 P

where 91 is first Trading Day price, £z is second Trading Day price and & is the receiving

dividend amount.

The representative date used in table 710 is the Ex-dividend Date 324 of each record in

Financial Dataset 114.

In step 208, referring to Figu're 8, a fifth table 800 is génerated based on table 710 and the
second table 522 in an example embodiment of the present invention. As shown, the buy/sell

price differences and actual tréding dates and prices for all trading pairs are computed.

In addition, the Absolute Price Difference ($) is also generated. The basic formula, Absolute
Price Difference ($) or APDy, where '

_-APDL = Pa—Py

In cases where the first Trading Day is before ED ahd the second Trading Day is on or after
ED, the computed returns include the dividend, the modified formula, Absolute Price
Difference with Dividends ($) or APDD, where '

APDD, = (o2 —p )45

As the fifth table 800 is a lengthy table and the first few records for table 800 are shown in

'810 while the last few records are shown in 811.

In step 209, referring to Fig. 9, é sixth table 900 is generated based from table 800 for each
‘TradingPair 620 in-an example embodiment of the- present invention. For each TradingP_air _
620, various statistical and r'isk-performance' meésurements are generated. Examples of
- statistical measurements include arithmetic mean, geometric meah_, harmonic mean, median,
mode, standard deviation, coefficient of variation, percentile, absolute deviation, variance,
semi-Variance, skewness, kurtosis, moments, L-moments, etc. Examples of risk-

performance measurements for returns include Sharpe ratio, Calmar ratio, Sortino ratio,

12
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| Treynor ratio, Upside potential ratio, Jens’en’s alpha, beta coéfficient, dividend payout ratio,

dividend yield, etc. -
Steps 210 to 212 are for SHORT.

In Step 210, referring to Figure 10, a seventh table 1000 is generated based oh the computed.
historical returns from each TradingPair 620 with respective to individual Trading Date 524 of
the Trading Day 526 in an example embodiment of the present invention. The basic formula,

Computed returns (%) or CRs where

CRs = (’0’ p’) 100%
. Pz

In ca‘se‘s where the first Trading Day is before ED and the second Trading Day is on or after
ED, the computed returns include paying of dividend, the modified formula, Computed
returns with Dividends (%) or CRDs where ,

P1—Pz 6

CRDs = ( —_)‘ 100%
. Pa Pz

where P1 is first Trading Day price, 2z is second Trading Day price and J s the dividend

payment amount.

The representative date used in table 1010 is the Ex—di;/idend Date 324 of each record in

Financial Dataset 114. -

In step 211, referrivn'g to Figure 11, an eighth table 1100 is generated based on table 1110
and the second table 522 in an example embodiment of the present invention. As shown, the
short/cover price differences and actual trading dates and prices for all trading pairs are

computed.

In addition, the Absolute Price Difference ($) is also generated. The basic formula, Absolute -
Price Difference ($) or APDs where

APDg = py —pz
In cases where the first Trading Day is before ED and the second Trading Day is on or after

ED, the computed returns include the dividend, the modified formula, Absolute Price
Difference with Dividends ($) or APDDs where

.13
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APDD; = (0, —ps) - &

As the eighth table 1100 is a lengthy table and the first few records for table 1100 are shown

in 1110 while the last few records are shown in 1111.

In etep 212, referring to Figure 12, a ninth table 1200 is generated based from table 1100 for
each TradingPair 620 in an example embodiment of the present invention. For each
TredingPair 620, various statistical and risk-perfO(mance measurements are generatedT
Examples of statistical measurements include arithmetic mean, geometric mean, harmonic
mean, median, mode, standerd deviation, coefficient- of variation, percentile, absolute
deviation, variance, semi-variance, skewness, kurtosis, moments, L-moments, etc.
Examples of risk-performance measurements include Sharpe ratio, Calmar ratio, Sortino
ratio; Treynor ratio, Upside potential ratio, Jensen's alpha, beta coefficient, dividend payout

ratio, d_ividend yield, etc.

In step 213, referring to Figure 13, a further statistical and risk-performance summary are
generated 1300 in an example embodiment of the present invention.

. _ The summary for the LONG trading signals 1310 is based on the data in sixth table
900. |

. * The summary for the SHORT trading signals 1320 is based on the data in ninth table
1210."

For each TradingPair 620, the statistical summary includes average of the mean returns, the
Monte Carlo simulation on the average returns, etc. Moreover, for each TfadingPair 620, the
risk-performance summary includes aVerage Sharpe ratie, average Calmar ratio, average
Sortino ratio,.av-erage Treynof ratio, average Upside potential ratio, average Jensen's alpha,

average beta coefficient, etc.

In step 214, referring to Figure 14, a list of recommended LONG trading signals is generated
in a tenth table 1410 in an example embodiment of the present invention. As shown, a list of
trading pairs is ranked based on one or more corfesponding ranking criteria of an average
~ returns for both Long and Short str_ategies are computed. In other embodiment, average
returns mey be substituted with other measurements. The ranking criteria can be from _one or

more of the statistical or risk-performance measurements in the sixth table 900.

14
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| In tenth table 1400, the list of recommended LONG trading signals is ranked by the average

returns (%) of its TradingPair.

Cdrrespondingly, a list of recommended SHORT trading signals is also generated in an
eleventh table 1420 in an example embodiment of the present invention. In eleventh fable_
142'0, the list of recommended SHORT trading signals is ranked by the average returns (%) |
of its TradingPair.

In step 215, visualization 1510 integrating the results from the maximum trading day table in
Fig. 4 and the list of recommended LONG and SHORT trading signals in Fig 14 is shown in

an example embodiment of the present invention.

From the list of recommended trading signals, the trader can now decide if _ﬁe/she wants to

proceed with the trading using any of the trading signals.
It is submitted that the commercial applicability of the present invention can also be used in

hedge fund strategies, dividend policies decision-making, trading strategies and investing

strategiesL

15
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"CLAIMS:

1.. _ A method of generating trading strategies for dividend-based stocks, the method
comprising the steps of: ' '
| providing a system for generating trading strategies for dividend-based stocks,
for each of a plurality of dividend-based stocks: _ |
Ieading a first database containing basic information of stock and a second
database confaining financial information.of stock into the system,
~ computing maximum trading days of the stock,
mapping of the ﬁrst database and second database of the stock to a trading
day and an alternative trading day, . ' |
- computing maximum number of trading pairs based on the maximum trading
days of the stock, \ '
_ if trading long, com'puting historical returns for all trading pairs, computing
buy/sell differences and actual trading dates and price of all trading pairs,
if trading short, computing historical returns for all trading eairs, compute
short/cover price differences and actual trading dates and price of all tradinQ pairs,
ranking a list of trading pairs based on one or mbre corresponding ranking .

criteria for trading long and trading short.

2. The method according to claim 1, wherein the basic information of stock comprises of

symbol'of the stock, trading date of the stock and closing price of the trading date.

3. The method according to any one of the preceding claims, wherein the financial
~ information of stock comprises of symbol‘ of the stock, ex-dividend declaration date of

the stock and dividend amount of the stock.

4. The method according to claim 3, wherein the ex-dividend date of the stock is at least

one day before current date.

5. The method according to claim 3 or claim 4, wherein the financial information of

stock further comprises of dividend declaration date of the stock.

6. The method according to any one of claims 3 to 5, wherein the dividend declaration

' date of the stock comes before the ex-dividend date of the stock.

16



10.

11.

12.

13.

14.

15.
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The method according to any one of claims 3 to 5, wherein the dividend declaration

date of the stock comes before record date of the stock.

The method according to any one of the preceding claims, wherein the dividend-

'based stocks further comprises of a third database containing a list of non-trading -

dates.

The method according to any one of the preceding claims, wherein the trading pair

comprise of a first trading day and a second trading day.

The method according to claim 9, wherein the first trading day being a buy signal 'and

a second trading pair being a sell signal in the long strategy.

The 'method according to claim 9, wherein the trading pair comprise of a first trading
day being a sell short signal and a second trading pair being a buy signal in the short

strategy.

_ The method according to any one of the preceding claims, wherein each of the

trading pair generates one or more statistical measurements and risk-performance

" measurements.

The method according to claim 12, wherein the statistical fnea_surement may be any
one or more of arithmetic mean, geometric mean, harmonic mean, median, mode,
standard deviation, coefficient of variation, percentile, absolute deviation, variance,

semi-variance, skewness, kurtosis, moments and L-moments.

The method according fo claim 12, wherein the risk-performance measurement rr'lay'
be any one or more of Sharpe ratio, Calmar ratio, Sortino ratio, Treynor ratio, Upside

potential ratio, Jensen's alpha, beta coefficient, dividend payout ratio and dividend

yield.

A method of generating trading strategies for dividend-based stocks, the method
comprising the steps of: '
providing a system for generating trading strategies for dividend-based stocks,

for each of a plurality of dividend-based stocks:

17



16.

17.

18.

19.
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loading a first database containing basic information of stock and a second
database containing financial information of stock into the system,

computing maximum trading days of the stock,

" mapping of the first database and second database of the stock to a trading

day and an alternative _trading day, _ |

computing maximum number of trading pairs based on the maximum trading
days of the stock, ‘ _ |

if trading long, computing historical returns for all trading pairs, computing
buy/sell differences and actual trading dates and price of all trading pairs, computing
descriptive statistics and risk-performance measurement for each trading pair,

if trading short, computing historical returns for all trading pairs, compute

‘short/cover price differences and actual trading dates and price of all trading pairs,

‘computing descriptive statistics and risk-performance measurement for each trading

pair,
computing a summary list of long trading signals and short trading signals,
ranking a list of trading pairs based on one.or more corresponding ranking
criteria for trading long and trading short, |
' computing a visualisation of the ranking criteria’of the trading pairs for long

trading signals and short trading signals in a graphical format.

The method according to claim 15, wherein the basic inf_ormatioh of stock comprises

- of symbol of the stock, trading date of the stock and cloysing'price of the trading date.

The method according to any one of claims 15 to 16, wherein the financial information
of stock comprises of symbol of the stock, ex-dividend declaration date of the stock

and dividend amount of the sfock.

The method éccording to claim- 17, Wherein the ex-dividend date of the stock is at

least one day bgéfore current date.

The method according to.any one of claims '17 to 18, wherein the financial information -

of stock further comprises of dividend declaration date of the stock.

The_methdd according to any one of claims 17 to 19, wherein the dividend declaration

date of the stock comes before the ex-dividend date of the stock.

18
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22.

23.

24.

25.

26.

27.

28.

-29.
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The method according to any one of claims 17 to 19, wherein the dividend declaration

" date of the stock comes before record date of the stock.

The method according to any one of claims 15 to 21, wherein the dividend-based

- stocks further comprises of a third database containing a list of non-trading dates.

The method acéording to any one of claims 15 to 22, wherein the trading pair
comprises of a first trading day and a second trading day.

The method according to claim 23, wherein the first trading day being a buy signal

and a second trading pair being a sell signal in the long strategy.

The method according to claim-23, wherein the trading pair comprise of a first trading
day being a sell short signal and a second trading pair being a buy signal in the short

strategy.

The method’ according to any one of claims 15 to 25, wherein each of the trading pair

generates one or more of statistical measurements and risk-performance

measurements.

The method according to claim 26, wherein the statistical measurement may be any
one or more of arithmetic mean, geometric mean, harmonic mean, median, mode,
standard deviation, coefficient of variation, percentile,- absolute deviation, variance,

semi-variance, skewness, kurtosis, moments and L-moments.

The method according to claim 26, wherein the risk-performance measurement may
be‘any one or more of Sharpe ratio, Calmar ratio, Sortino ratio, Treynor ratio, Upside
potential ratio, Jensen's alpha, beta coefficient, dividend payout ratio and dividend

yield.

A system for generating trading strategies fdr dividend-based stocks, the system
comprisihg: . , |
a memory storage medium for loading a first database of the stock, a second
-database of the stock and a third database of the stock,

a processor, and

19
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31.
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a processor-readable storage medium in communication with the processor,
wherein. the processor-readable storage medium contains one or more
programming instructions for generating of trading strategies for dividend-based

“equities.

A computer program comprising program code means for performing all the steps of -

any one of the claims 1 to 28 when the program is run on a computer.
A cbmputer program pr_oduct comprising program code means stored on a computer

readable medium for performing the method of any one of the claims 1 to 28 when

the program product is run on a computer.
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FIG. 2
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GL/e.

305

310

10-Feb-10 8.7
09-Feb-10 8.53
08-Feb-10 | 8.55
05-Feb-10 - 8.18
G4+Feb-10 '8.86
03-Feb-10 9.26
02-Feb-10 .35
01-Feb-10 9.26| -
29-Jan-10 9,04
28~Jan~10 9,23

322

114

" Financial Dataset -

N _
Dedlaratian cDivi
12-Feb-10 17-Feb-10 225
12-Nov-09 23-Nov-08 225
14-Aug-09 26-Aug-09 45
15-May-09 27-May-0% A5
12-Feb-09 25-Feb-09 225
12-Feb-09 23-Feb-09 275
12-Nov-08 26-Mov-08 .66
15-Aug-08 27-Aug-08 .66
15-May-08 28-May-08 636
08-Feb-08 26-Feb-08 618
12-Nov-07 26-Nov-07 3

/./
320

326

N —

~ Configuration

\ .

330

]

Dataset

Nor-trading Dates.

2009 January 1

2009 January 1%

2009 February 16

2009 April 10

2009 May 25

2009 July 3

2009 September 7

2009 Movember 26

2009 December 25

2010 January 1

2010 January 18

2010 February 15

r/ 2010 April 2

2010 May 31
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SL/v

FIG. 4
@'Q‘ 114
N\ N
Fmancnal Dataset
410 _ |
420
Table: “Maximum Trading Days”

Periodl.~10~9-8-7-£-s—4-3—2-1n91 2 3 485 & 7 8 9% 10EDYI 2 3 4 5 & 7 8 9 10
Periadd: -4 -9 -8 -7 -6 -5 -4 -3 -2 -1 ED

Comments: To genérate the Total Number of Trading Days based on
max(Ex-dividend Date minus Declaration Date).

Note that 1DD = -10ED for this case"

. Example : In this case-max(Ex-dividend Date minus Declaratlon Date) = max(26 Feb 2008

minus 8 Feb 2008) = 11 tradmg days.
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SL/S

112

114

116

tock Dataset . -

24 526 - 528
SN

TradingDate

\ s L N

TradingDay

TradlngDayAIternatlve

radlng pate? LEDMIFIE_

 [EDMinerFalt 7

Comment

.82 129-0ct-09 -10dd
5 |30-Dct-09% 9dd
02-Nov-09 ~8dd
03-Nov-09 ~7dd
04-Nov-0% -6dd
975 {05Nov-09 -5dd -
06-Nov-08  |-4dd
09-Nov-09 -3dd
10-Nov-0% -2dd
11-Nov-09 -1dd
12-Nov-09 oD
13-Nov-09 idd -Ged
16-Nov-09 2dd -Sed
17-Nov-09 3dd -ded
18-Nov-09 4dd -3ed
19-Nov-08  {5dd -Zed
4 120-Nov-09 6dd ~1ed
.42 123-Nov-09 ED
24-Nov-09 led
25-Nov-09 2ed
27-Nov-09 |3ed”

- Assignment of TradingDay (eg. -10dd) and
TradingDayAlternative (eg. -6ed) to actual
TradingDate eg. (29' Oct 09) and (13 Nov 09)
respectively '

\
420

Table: “Trading Date” to “Trading Day” Mapping
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SL/9

422 42\ ‘
-10dd -9dd -8dd ... -1dd - 1dd 2dd 3dd ... 10dd

B - T L A ]

426

led 2ed 3ed ... 10ed

) - —

Periodl: 10 -% -8 -7 -6 -3 ~4 -3 -2 -1 0D1 2 3 4 5 6 7 4 % 10EDY1 72 3 4 8 € 7 8 3 1D

Period2s : “10 =8 =8 «7 «§ =B =4 =3 -2 -1 ED

B : ]
B

' -10ed -9ed -8ed ... -1ed

420

Table: “Maximum Trading Days”

\ rradingParr..

-10dd|-add

-10dd}-8dd

-10ddj-7dd

" 10dd}-6dd
-10dd}-5ad ™

-10dd§-add 620

-10dd]-3dd

-10dd-2dd

-10ddi1dd

-10ddj-1dd
-|-10dd|pD
600

-10dd}-10ed

851 Trading Pairs

FIG. 6

7ed|ged

7ed|Sed

Fed]ited

Sed]9ed

Table: “Maximum Trading Pairs” |fdt=d
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SL/12

FIG. 7 .
' 700
710

2008:08-27 3| 2008-05-28, | 2008-02-24

. . -2.01 1.07 2

-10dd |-8dd -.65 2,15 2.95 -11.16 -11.16 -2.01 1.86 2
-10dd]-7dd -81 -3.2 5.19 11.88 11,88 4,45 2,15 2,05 1.8
-10dd}-6dd .8 -3.13 5,72 11.42 1142 -5.44 1,58 4,1 ¥:
-10dd}-5dd 2.27 2,58 6.53 8.4 8.4 7.4 -.81 6.64 1.3
-10dd|-2dd - 4,32 223 8.05 11,78 11,79 5.82 -1.66 7.37 .9
-10dd|-3dd 4,69 -3.76 . 7.43 13,25 13,25 -6.32 31 7.37 2.4
-10dd|-2dd 4,47 2,58 6.494 6.12 6.12 -6.76 42 7.28 1.4
-10dd|-1dd 476 2.01] 10,74 6.39 6.39 2.49| -,.98 4,56 1
-10dd|OD 527 2.92 12,26 8.77 8.77 -5 1,26 3.98 4
-10dd]1dd 6.52 27 14.5 6.58 6.58 -2.69 - 43 6.39 2.5

. / 711

Fed|8ed .27 1.47 1.83 -3.22 -4,96 -7.35 -4,74 -1.27 -1
Fed|oed -1.67 -1,31 -.52 3.78| -5.33 7.42 -5.48 .54 -3.86 -1
7ed|10ed 21,74 2,54} 2.72 9.74 -8.37 -1.32 -6.87 54 -5.07 -4
Bed]9ed 141 T 2,75 2.3 7.22 -91 -,08 .78 .54 -2.63 K
8ed]10ed 1,48 -3.96 -4.47 13.38 4,1 6.51 2,24 .54 -3.85 4
9ed|i0ed - -07. -1.25 -2.22 5.74 -3.22 5.59 -1.48 ' -1.26 -

Table (partial): For LONG st'rate'gy, actual returns (%), ie. Buy and Sell for all Trading Pair, inclusive of dividend where applicable
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GL/8

uySellCan

6.82|  6.745|29-Qct-09 -10dd|-9dd -,08 -1.1

6.82| 6.775|29-0ct-09 |02-Nov-03 |-10dd}-8dd -,05 -.66

5.82|  6.765|29-0ct-09 |03-Nov-09 |-10dd]-7dd -.06 -81

5.82|  6.875(29-Qct-09 |04-PMov-09 |-10dd}-6dd .05 8|

6.82| 6.975|29-Cct-09 |D5-Nov-09 |-10dd|-5dd .15 2,27

6.82| 7.115|29-Oct-09 |05-Nov-09 |~10dd|-4dd .29 4,3z| 810

5.82 7.14|29-0ct-09 |03-Nov-09 |-10dd}-3dd 32 4,69

6.82| 7.125(29-Oct-09 |10-Mov-09 |-10dd}-2dd - 3 4,47

6.82|  7.145|29-Oct-09 |11-Mov-09 -10dd {-1dd 32 4,76

5.82 7.18 |29-0ct09 |12-Nov-08 |-10ddjoD .36 5.27

5.82|  7.265|29-Dct-09 |13-Nov-09 |-10dd]1dd 44 6.52

6.82| 7.255|29-Qct-09 |13-Mov-09 |-10dd]-Ged .44 5,52
15.975 15.8 |05-Dec-07 |06-Dec-07 |7ed]8ed -18 -1.1
15.975|  15.95|05-Dec-07 |07Dec-07 |7ed|9ed -.03 -.16
15975 15.805 05-Dec-07 la,éDec?U? 7edj10ed ~Q07 44 \

15.8 15.95 |06-Dec-07F |07-Dec-07 |Bed]ded A5 94| g11

15.8| 15.905|06-Dec-07 |10-Dec-07 |8ed]10ed 1 66|
15.95| 15.905|07-Dec-07 |10-Dec-07 |9edji0ed =05 -.29

Table (partial): For LONG strategy, buy/sell price difference (both % and $) and actual trading dates & price for all Trading Pairs

9SHITL/TI0T OM

I¥1000/010TOS/LOd



GL/6

FIG. 9

910

Baylse s Ealn=Cotntoiv 2150 |MaxDDown 7| CalmarRatio. | 1=CourtilegDiv *|Sum-%Ret 1Dy

~10dd]-2dd 10 -.1829| . 8.583 ~0488} -3.7052; -3,503 6 -12.84| 2.5094| 6.2969 -
-10dd}-8dd | 10 -21.03 -2.103 -11.16 -,.4055 2392497 -.08598 -10.8778 | -10.4545 6 ~30.75] G§.2843] 27.9236 -1.9
-10dd]-7dd - 10 30.01 3.001! -4.45 495 6.5043 4614 -4,1234] -3.6335 4 -10.61{ 59814 35.7771 3.
-10dd|-6dd 10 40,29 , 4,028 -5.44 5581 6.934 581f -5,0032] -4,348 3 -10,15 7.1481} 51.0951 4,
-10dd]-5dd 0 38.01 3.801f --7.4 5743 8.1501 4664| -6.9462| -6,2655 3 -10,78| 6.5489| 42,8885/ 3.4

" |-10dd}-add .10 50.52 5.052) -5.82 6935 7.3834 6842 -5.37641 4711 3 971} 722741 52,7351 - A4

-10dd}-3dd 10 50,76 . 507G -6,32 6307 6.32 8032 -5.8538 -5.1545 3 -12,53] 7.9849{ 63,7582 4.9
-10dd}-2dd 10 41.92 < 4192) 6,76 6015 6,75 - .6201| -6,245| -5.4725 P -9.34; 6.9025] 47,6444 4,
-10dd{-1dd 10 45,16 -4,516| 2,49 9629 3.4456 1,3107{ -2.2006| -1,7665 2 -3.497| 4.6486 21,609 4
-10dd{DD 10 48.78 4.878] -1.26 1.0638 1.7537 2.7815 -.9896 -, 584 2 -1.76{ 4.5478| 20.6828 4
-10dd}1dd 10 27.9 . 273 -7.31 4281 10,1912 .2738{ -6.8738| -6.2195 4 -12.94] 6.4081} 41.0638 2.
-10dd}-10ed 1 6.39 639 6.39 -999 -999 639! = 639 0 -9997 998001

-10dd]2dd 10| 39.21 -3.921] -5.59 .5188 5.59 7014| -5.0826| -4.3215 3 ~-11.08] 7.481| 55.9647 2,
-10dd}-9ed 2 -79 ~395| -7.31 -.0445 731 -054{ -7.0334| -6.6185 1 -2.31] 9.7793] 95.6345 1.3
-10ddi3dd 10 27,54 2,754 -6.2 .34 6.9265 3976| -5.6554; -4.8385 4 -13.23| 7.9831| 63,7297 1.4
-10dd]-8ed 3 .19 .0633] -4.64 0037 4.64 01361 -1.4004| -4.041 2 -7.15] 63911 40,8456 o
-10dd|4dd 10 14.81 1.481) -B.97 17961 - 19.3261 07661 -8.4864| -7.761 4 <26.13{ 8,0295; 64,3926 ¥
-10dd}-7ed 7 -26 -0371] 559 - -0152 8,1371 -0046] -5.3924; -4.971 4 -13,9f 5.0838] 25,8448 -
-10dd}5dd 10 1.88 188} -11.69 0174 21,2704 0088 -11.1304} -10.291 5 -32,42; 8.5048| 72,3321 -]

. - _ / 911

I?edlmed 10 -18.79 -1.879| -8,37 - 3867 19,9827 -094| -8.0078]| -7.4645 8 -29.07| 4.9624| 24.625 -2.(
. |8edlged ' 10 -2,17 -217] 275 - -,0884 6,336 -0342| -2,5506| -2,2515 7 -10.87{ 2.9074| 8.4532 -0
IBedl 10ed 10 .99 Co 099 447 0103 8.6108 0103} -4.113| -3.5775 ] -20,1] 57401} 32,9485 o

|9edl1tied R - 10 2,54 254 322 .0654 3.5098 0724 -3.0238] -2.7295 7 -9,79| 3.2737| 10.7174 Y

Table '(bartial): For LONG strategy, compute various descriptive statistics and risk-performance measurements for each Trading
Pair
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GL/01

: For SHORT strategy, actual returns (%), ie. Short and Cover for all Trading Pair, inclusive of dividend payment where applicable

FIG.10
' 1000
1010
ShertSiCavers S 2040; 2008-08-27 | 2008-05-28 - |2008-02-26
-10dd}-2dd . 0 . 2.5 1.72 .04 -1.07] . 2.4
-10dd]-8dd .66 2.2 -2.87 12.55 12.55 2,65 3.72 2,04 1,84 2.1
-10dd}-7dd 81 3.3 4,94 -10,63 -10.63 -7.18 4,64 2,19 -2.02 -1
-10dd}-5dd -8 3.23 -5, 47 -10.26 -10.26 -14,1 5.74 1,59 -3.95 -9
-10dd}-5dd -2.23 2.64 £.14 776 -7.76 -13,27 7.98 .8 6,24 ~1.3
-10dd}-4dd -4,15 2,27 .46 -10,55 -10.55 -14,07 6.17 1.68 -6.88 .
-10dd|-3dd 4,49 =Y £.92 -11.71 -11,71 -14.53 6.73 -32 -6.88 2
* |-1pdd§-2dd 4,29 2.64 -6.06 -5.78 -5.78 -15.97 7.24| -.43 5.8 1.4
-10dd|-1dd -4,55 -1.98 9,71 -5.02 -6.02 -10.71 2.54 98 -4,37 1,7
-10dd{DD -~5.02 -2.84 -10.93 -8.07 -8.07 7,51 49 1,27 -3.83 -q
-10dd]1dd 6,13 -28 -12.67 6,18 -6.18 7.88 2,76 .43 -6.02 2,9
/- 1011
7ed|8ed 26 -1.46 © a8l 3.31 4,65 7.93 4,96 1.28 1,
Fed|ged 1.69 - 1,32 51 -3.65| 561 8 579 -.54 4,01 .1
Zed|10ed 1.76 2.6 2,78 -8.89 9,12 1.32 7.36 - 54 5.33 4
Bed{ged 1.42 2.81 2,35 -6.75 .91 07 78 -.54 2,59 -9
Bed|10ed 1.49 4,11 4,67 -11,81 4,26 £.12 2.28 -,54 4 -6
ged{10ed .06 1.25 2,26 -5.44 33 £.19 1.49 -01 1.26 .3
Table (partial)
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SL/LL .

1110

~

1111

uyCyrDate” |SellBiyCombig’ TnriceDiff |percentDiff

30-0ct-09  |-10dd}-9dd .07 1,11

6.82 6.775|29-0ct-09 02-Nov-09  |-10dd}-8dd .04 .66
6.82 6.765|29-0Oct-08 ©  |03Nov-09  |-10dd|-7dd .05 81
6.82 6,875 |29-0ct-09 04-Nov-09  |-10dd]-6dd -,06 -8
6.82 6,975 |29-0ct-09 05-Novw-09  |-10dd|-5dd -6 -2.23
6.82 7.115 |29-Qct-08 06-Nov-09  |-10dd}-4dd -3 -4,15
6.82 7.14{29-0ct-09 |09Mov-09  |-10dd]-3dd -32 4,49
6.82 7.125 |29-0Oct-09 10-Nov-09  |-10dd|-2dd .31 -4,29
6.82 7.145 | 29-Oct-09 11-Nov-09  |-10dd|-1dd -.33 -4,55
6.82 7.18129-0ct-09 12-Nov-09 -10dd {DD -~35 -5.02
6.82 7.265|29-Oct-09 13Nov-09  |-10dd|1dd -.45 -6.13
6.82 7.265|29-0ct-09 - |13-Nov-09  |-10dd]-5ed . - 45 6,13
"15.975 15.8|05-Dec-07 06-Dec07  |7ed|Bed A7 1.1
15.975 15.95|05Dec-07 07-Dec-07 - |7ediged .02 .15
15.975 15,905 |05-Dec-07 10-Dec-07  |7ed}10ed .07 .44
15.8 15.95|06-Dec-07 07-Dec-07  |Bedjled -15 -.95
15.8 15,905 |06-Dec-0F 10-Dec-07 Sed]10ed . -11 =67
15.95 15.905|07-Dec-07  |10-Dec-07  |9ed|10ed .04 .28

. Table (partial): For SHORT strategy, short/cover price difference (both % and $) and actual trading dates & price for all Trading Pairs
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1210

v | SharpeRatiottIMaxDDown 2 L STIRE = [N=ColintNegDiv < Sum -DiRet " 18D {var
. 47| 283 .1695 3.8697 . -2.489 4 -8.49| 2.5372| 6.4376
-10dd|-8dd 10 24.19 2413| -2.87 40931 3.9701 6093| -2.56161 -2.099 4 -9.53| 58034| 33.6799 2.3
-10dd}-7dd 10 -26.32 -2.632) -10,63 -.4807 29.527 -.0891) -10,3245| -9.8665 & -37.26| 5.5587| 30.8986 2.1
-10dd]-6dd 10 -34.81 -3.481| -141 ~5418|  34.5719 - 1007| -13.7032{ -13.108 7 -45.37| 6.4982| 42,2262 -3.4
-10dd)-5dd 10 -33.25 3.325| -13.27 -.5471 90.739 -1082| -12.845/ -12,2075 7 -44.67| 6.1607| 37.8317]°  -3.3
-10dd}-4dd 10 44,09 4,409 | -14.07 ~6735|  37.6466 ~1171| -13.6652| -13.058 7 -54.21| 6.6058| 43.6369 4.3
-10dd}-3dd 10 -43.43 -4.343| -14.53 ~.5008 39.033 - 1113 -14,1048] -13.467 7 -56.56| 7.2953| 53.221 4.4
-10dd}-2dd 10 -36.64 -3.664| -15.97 -.5935|  32.4572 -1129| -15.5058 -14.8095 8 -46.52| 6.2409| 38,9485 -3
- 10dd}- 1dd 10 -41.62 “4.162| -10.71 -9888| 352072 -1182| -10.445] -10.0475 8 -45.14] 4.2498| 18.0608 -3,
-10dd{pD 10 -44.98 -4,498 | -10.93 -10977| . 37.4168 ~1202| -10.686] -10.32 8 -46.74| 4.1339 170893 -4,
-10dd]1dd 10 -23.83 -2.383| -12.67 -39991  28.0446 -.085| -12,255) -11.6425 6 -37.46| 6.0596| 36.7192 -1
-10dd{-10ed 1 -6.02 -6.02| -6.02 -999 6.02 ] 602 602 1 -6.02|  -899| 998001 -
-10dd2dd 10 -33.49 -3,349| -16.52 -506| 34,3076 -.0976 | -16,0714| -15,3985 7 4511 6.6972| 44,852 -2,
-10dd]-Sed - 2 1.75 B73| 6.13 .0843 6.13 1427 -5.84981 -5.4295 1 -6.13| 9.9066| 98.1401 -5
-10dd}3dd 10 -21.99 2,199/ -17,39| - ~3168| 26,7213 -0823| -16.9102| -16,1905 & 35.89| 7.0674| 49,9486 -1
-10dd}-8ed 3 .56 .1867| 6.85 0237 6.85 0273 5.616] -6.265 1 -6.85| 6.2006| 38.447 -7
-10ddj4dd 10 -9.21 -921| -13.21 -1247| 23,7188 -0388 | -12,7488| -12.057 6 -37.23| 7.707| 59,3977 -d
-10dd}-7ed 7 173 2474|637 .0413 6.4427 .0384 -6,1244| -5.756 3 -12.83| 5.016| 25,1604 %
10dd}Sdd 10 4.32 432] -14.02 0476 19,3983 0223| -13.475| -12.6575 5 -30.81| 8.2437] 67.9588 14
: . / 1211
|7edl10ed 10 2128 2.128| -8.3% 423 8.89 2394 -8.5298] -7.9895 2 -9.43| 4.9364| 24.3683 2,
ged9ed 10 279 .279| 6,75 0856 6.75 .0413| -6.5588] -6.272 3 8.24| 2.7907| 7.7879 3
8ed| 10ed L 167 ..167] -11.81 .0237]  13.6803 .0122| -11.4804] -10.986 4! . -19,14| 53506| 28,6288 !
9ed|10ed 10 -1.73 -173| 6.18 -0677 8.3571 -.0207 6| 5715 3 -11.64] 3.1469| 9.9029 -3

Table (partial): For SHORT strategy, compute various descriptive statistics and risk-performance measurements for each Trading Pair -
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FIG. 13
1300
1310 1320
+ - - Fm— e ——— [ -
| Summary of all LONG 851 trading signals | Summary of all SHORT 851 trading signals N

11.1 Avg (Long) Mean Returns (%)
11.1a fAverage All: -2.52

11.1b Average +ve only: 2.1
11.1c Ruprage -ve only: -4.23

11.2 Honte Carlo (Long) Returns, KnuthLGG method (%)
11.2a MC n=50,000 T —2.52278874190356
11.2b MC n=2,000,000: -2.52975774433006

11.3 Honte Carlo (Long) Returns, HaltonBase2? method (%)
11.3a MG n=50,000 - : -2.51357837047502 '
11.3b MC n=600,0808: -2.515287131322

11.4 Avg (Long) Sharpe Ratio
11.4a Average All: -.2h4
11.4b fverage +ve only: .61
11.4¢c Average -ve only: -.49

11.5 fivg (Long) Calmar Ratio
11.%a Average All: -.04
11.5b Auerage +ve only: .77
11.5¢c fiverage -ve only: -.22

11.6 Avg {Long) Maximum-Drawdown (%)
11.6a fAiverage All Returns: 25.69
11.6b Average +ve Returns only: 7.49
11.6c Average -ve Returns only: 31.9%

12 1 Avg (Short) Mean Returns (%)
12.1a fiverage All: 3.74

12.1b Average +ve only: 5.5
12.1¢ Average -ve only: —2 a5

12. 2 Honte Carlo (Short) Returns, KnuthLCG method (%)
12.2a MC n=50,000 : 3.7568797511111
12.2b HC n=2,000,000: 3.760140599203035

12.3 Monte Carle (Short) Returns, HaltonBase2?2 method (%)
12.3a MC n=58,000 s 3. 7u6u1ua9587297 :
12.3b MC n=606,000: 3.74872423801627

12.4 fivg (Short) Sharpe Ratio
12.4a Average All: .24
12.4b Auerage +ve only: .48
12.4c fverage -ve only: -.71

12.5 Avg (Short) Calmar Ratioe
12.5a Average All: 1.83
12.5b Average +ve only: 2.18
12.5¢c Average -ve only: -.33

12.6 Avg (Short) Maximun-Draudown (%)
12.6a Average All Returns: 10.7
12.6b Average +ve Returns only: 8.42

12.6c Average -ve Returns only: 18.57
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7 1420
Symbol: 52844737
Tra Steg

| Trad ShortDay-ConerDe WoORELY
1410 ~ [Shert 2ddj7dd 8.34
Short s -Ged|7dd T.26
Shiort 2ddledd 6.83
Long -Bddj-1dd 7z |Short © |2dd]-Zed o 6,59 |
Long Zddjted 5.8 Short 2dd]-1ed 5.4
Long _ |eddited . | = 558 Shart 3dd}6dd - 5.21
long = |7dd|ED 5.31 Short add]-3ed 55
long ~ |-Zedfted | 531|  [short addledd 5.26|
Long -led]led 511 Short -Sed}-Zed . 523
long 6ddjED 506  |Short 4dd]-2ed 4,41
long ZedlD | 4z Short | 5ddj6dd 3.61
Long -led]ED 4 Short 5dd]-2ed Y
long - |-5ddj-4dd 1,17 Short . |-Sdd|-Sdd T 187
Long -Gddi-4dd 98| |short 4dd[5cid 1.34|
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FIG. 15

1500

1510
Periodi: -10 -9 -6 -7 -6 -5 -4 -3 -2 -1 PD1 2 3 4 5 & 7 8 % 10 ED 1 2 3 4 5 & 7 8 9 10
Period2Z: -10 -% -8 -7 -6 -5 -4 -3 -2 -1 ED
AvgRetss
8.34 - - ---15555555555555558 | ———-- - -
7.26 : - --15885599 ) ~~—~——- -- --
7,0_2 & —————— |TTT1‘]‘TTTT.LI'I’TTTTTTTTTT|--—_ - -
6.83 = : -——155555555555551 -
6.8 : = |LLLLLLLLLLLLLLLL| =~ == mmmm e e e e
6.59 : -—- : -~~~ 5955555955558955859GIS | m——nmmmmmmm s e o et — m e o m e
6.4° : 15955555555555555555555555 ) _—
6.21 : 155555555551 - -
5.56 : -- | LLLLLLLLLLLLLLLLLLL | —-
5.5 : 15555555555555 | ~—-
5.31 = ]LLLLLLILLLLLLLI ——— -
5.31 LLLLLLLLLL| -
5.26 : 155555551
5.23 ~~| 5555555555 | ~—~—-
5.11 : — - ———— | LLLL [ —— == e m e e e
5.086 T | LLLLLLLLLLLLLLLL ]
4.41 - --ISSSSSSSSSSSSSSSSI---- ’
4,22 : | LLLLLLL{ - - -
4 : - -{LLLLI-
3.61 = 15855) -
3.6 - : 155555855555551 -
1.87 ¢ ---|5555] - -
1.34 = 155551 -—=
1.17 |LLLL) - -
.98 : -————>-—————|LLLLLLL]
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