CHAPTER | INTRODUCTION

Problem Statement

It has long been believed that it is avirtual impossibility, if not an actual
impossibility, to predict the value of a given stock at some point in the future - it is of
course the holy grail of any pursuit into the field of devising successful investment
strategies. But as any investor that is successful over the long term can tell you, having
some strategy, even though it may not be perfect, isimportant in terms of guiding your
decisions in ever-variable conditions. Some strategies are psychological, relying on the
sweeping waves of market reaction and overreaction to financial and non-financial
events, some rely only on the strength and operational status of the company compared to
its competition; some are purely statistical, correlating all manner of obvious and arcane

averages, trends, and data points; many rely on combinations of all of the above.

One strategy is something of anon-strategy, in a sense: dollar-cost averaging
(DCA.) Under this model, an investor spends equal amounts of money buying shares of a
company at regular intervals regardless of the price. This ensures that over the long term
the investor will buy more shares at lower prices and fewer shares at higher prices. It is
therefore statistical in application, though it does not address the issue of what company
in which to buy stock - that decision is left up to the investor. It may be thought of as a

non-strategy because it completely ignores any factors external to the company and



ignores any factors internal to the company. It isa completely hands-off, automatic
process. However, it is psychologically attractive because it allows investors to “buy
low” even when they don’t know what prices may be considered “low,” once they have
decided which company in which they wish to invest. It is popular with fixed- income
investors and those investors that intend to hold the components of their portfolios for

long periods of time.

But can we use computers to help us derive adternative strategies that till reflect
the insular nature of dollar-cost averaging yet achieve better results? Can these strategies
ignore external and internal factors, relying only on the history of share price changes
but still outperform the inherent “buy low” nature of dollar-cost averaging? Thisisthe

areathat this project investigates.

Purpose of the Study

The purpose of this project is to use genetic algorithms to derive mechanical
investment strategies that can outperform the use of DCA for a variety of sample stocks.
If it could be found that such strategies do produce better results, they could be put forth
as a superior aternative for those that embrace automatic, hands-off investing
approaches. These derived strategies are structured to assign of one of three actions - buy,
sl or hold - for any given price percentage change of a data set. For example, one

derived solution may advise the buying of shares when the price rises 12%, but may



advise selling of shares when the price rises 25%. This model does not attempt to predict
future prices or future price changes; rather, it examines the history of price changesto
determine what the best (or good) action may have been for past price percentage
changes - and in doing so, builds a case that repeating the same action for identical
current percentage changes can yield positive results Testing the validity of that claim,

and hence comparing the results to DCA, is the focus of this project.

Research Questions

Obvioudly, the fundamental question to be answered is a simple one. Does
applying the derived strategies to the test data sets lead to greater return on investment
valuesthan DCA over the same data? If so, can this result be accepted as a highly
probable outcome over any genera stock data set? And if not, how does the underlying
trend of the test data set affect the strategy’ s performance?

Given that the program will generate multiple genomes for each input data set,
what can be said about the probability of any single strategy producing positive results
when used on the test data set? Can the results be reliably reproduced, or will wild
variations in return on investment values negate any practical use for the program?

It can aso be investigated as to whether transaction fees and interest on cash
positions provide an advantage to the derived strategy performance, given that the

derived strategies can feature hold actions and will tend to accrue large cash reserves.



CHAPTER |l REVIEW OF RELATED LITERATURE

Genetic Algorithms

Genetic agorithms were originally developed by John Holland in the 1960s,
although his work was inspired by earlier evolutionary computing theories put forth in
the previous decade [4, p. 4]. His work formed the basis for modern genetic agorithms,
which can be thought of as auto-intelligent search schemes. The primary application of
genetic algorithms are maximizing and minimizing problems, as well as problems with
ill-defined search spaces. Traditional search agorithms systematically search through a
large set of possible solutions, or rely on having an ordered possible solution set. In
contrast, genetic algorithms can take an arbitrary search space whose parameters are only
minimally defined and can evolve an indefinite number of families of possible solutions,

from which an acceptable, even an optimal, solution can be chosen[4, pp. 4 and 5].

How is this evolution enacted? The initial step in using a genetic agorithm isto
design agenome that can represent a possible solution. This genome (or chromosome)
can be asimple 1-D bitstring, or something as complex as an n-D array of arbitrary
objects. A random population of these genomes is then created, from which promising
solution candidates will eventually evolve. In order to facilitate evolution, instead of
random breeding, a simulated natural selection process is codified in afitness function

and selection method [4, p. 9]. The fitness function is used to evauate the relative



strength of possible solution (genome.) The selection method determines which genomes
will survive and reproduce for the next generation and which will be eliminated from the
genome pool. Such methods give preference to stronger genomes; many offer hedges

against dominating genomes by also giving credit for diversity [4, p. 166].

In al, the probability that a perfect (or high-quality) solution will be evolved is
high, given enough generations, because each generation of genomes can contribute its

own individual strengths to the next generation.

GAlib

GAlib isintended to be a complete C++ solutionfor programmersdesiring to use
genetic algorithms to solve problems. Genetic algorithms built with the library can range
from ssimple code whose parameters (crossover rate, mutation rate, etc.) can be modified
for a user’s needs, to fully- customizable systems where decisions on parameters can be
set at run-time and custom genome representations and operators can be created with a

minimum of code writing [6].

For programmers new to genetic algorithm systems, steps have been taken in the
library to provide code that simplifies work and speeds use of the frameworks - output
procedures and file-based or command- line-based input are built in and ready to use

through ssimple function calls. These provisions are written through extensive use of



template-based object-oriented implementations, which is the secret to the immense

customizations levels available to users [6].

GAlib has over a dozen genome representations pre-written in the code, ranging
from simple bitstrings to 2-d and 3-d arrays of objectsto trees and lists. It aso has genetic
operators appropriate for each genome type. Further, the library is heavily documented
with class inheritance hierarchies, explanation of required member functions for custom
classes, and extensive detailing of how different genetic operators, such as crossover

types, perform. GAlib does lack user walkthroughs, however [6].

Dollar Cost Averaging

There are conflicting research reports concerning whether DCA is amore or less
productive strategy than one-time lump-sum investing, value averaging, or asset
allocation - primarily because there are so many market factors that affect the researched
data sets that there is no way to establish a clearly strongest strategy for the majority of
investment possibilities. It is a fundamental exercise used in the mgjority of 401k plans,
and certainly it was (or is) a method pushed strongly by investment companies for their
less experienced clients [2][5]. Regardless of such marketing, it has been shown that
DCA alows for the accumulation of shares at alower average cost than the average price

of the shares[1, p. 30].



Despite that mathematical result, some researchers have concluded that DCA is
no more successful or risk-averse than random decisions on buys and sells [3, p. 87].
Likewise, the alternative model they suggest, value averaging, bests DCA, under tested
data sets, by an average of 3% on investment returns [3, p. 94]. In that sense, it may be
irrelevant if DCA isagreat strategy (surely it is not); for this project, it only mattersif a
strategy can be derived that nearly always bests DCA, and hence can take its place among

other legitimate investment strategies

It is surprising to note that there seems to be little, if any, published research in
the area of trying to best DCA via genetic computing. Many artificial intelligence-based
investment simulations are complicated attempts to find predictive elements out of
mounds of chaotic unrelated and inter-related data - these of course al boil down to
attempts to time the market through prediction While they may or may not have any
hope of success, little attention seems to have been paid to finding non predictive but

successful strategies.



CHAPTER |1l DESCRIPTION OF THE METHODOLOGY

GAlib

The initial phase of the project revolved around information gathering. Two pre-
existing genetic algorithm libraries- GAlib and EO - were examined to judge their
appropriateness for this project. Both are highly robust, battle-tested libraries with
excellent performance. However, GAlib has a more complete set of documentation,
which was appealing given that the need existed to build a custom (nonbitstring)
chromosome. Choosing GAlib allowed the mgjority of the coding time to be spent
working on the algorithms for the fitness function and applying the devised strategies to

the test data sets.

Stock Selections

The second phase of the information gathering was related to the selection of
stocks to feed the genetic algorithm and to use as test data sets. In order to gather a
diverse group whose members represented a wide variety of industries, price trends and
resistance or adherence to the broader economy, the decision was made to start with the
30 stocks that currently comprise the Dow Jones Industrial Average (appendix A) which
would subsequently be cut in half to keep the program runs manageable in size. For this
group split- and dividend-adjusted monthly share price histories (appendix C) from 1980

to 2002 [ 7] were gathered. This span of time was chosen for three reasons. First, it



features three significant market downturns (1981-1983, the crash of 1987, 2000-2002)
and three significant market upturns (1982-1984, 1985-1987, 1989-2000) for variation
Second, it supplies a few hundred data points for the geretic algorithm to work with. And
third, going back farther would have caused the majority of the data sets to feature

adjusted share prices of zero, which would invalidate buy/sell mathematics.

From within that time period, the last 36 months were chosen to use as the test
data sets - these months would not be used by the genetic algorithm in building solutions,
but instead would be reserved for the application of the solutions and the application of
DCA to determine ROI. This 36 month period contains a market rise, a market fall, and a
leveling-off point, the combination of whichis believed to be appropriate for testing the
general strength of any solution in comparison to DCA. Applying the solutions to

different time periods is an avenue for further investigation.

Given this time frame, several of the 30 stocks were disqualified. Home Depot,
Microsoft, and SBC Communications did not exist as public stocks in January of 1980.
American Express, Genera Electric, Johnson and Johnson, Coca-Cola, Altria Group,
Merck, Wal-Mart, and Exxon-Mobil had adjusted shares prices of zero in January of
1980. And unfortunately, the data source [7] did not feature prices for Intel prior to 1986

or JP Morgan Chase prior to 1984.



Those exclusions left 17 stocks. For these a correlation matrix (appendix C) was
computed showing the level of similarities between their historical share price percentage
changes This was an important step - since the genetic algorithm would devise strategies
based on price percentage change histories, any two or more stocks with highly similar
histories would likely interfere with drawing legitimate conclusions from the results. In
essence, the histories should be as diverse as possible to test the validity and robustness

of the program.

The correlation matrix revealed four “problem” stocks. DuPont (DD) had
correlations of 0.68 and 0.64 with International Paper (1P) and 3M (MMM), respectively.
IP had a corrélation of 0.67 with MMM. Lastly, MMM also had a correlation of 0.62 with
United Technologies (UTX.) By excluding MMM, three of these high correlations values
disappeared. And by excluding either one of the IP/DD pair, the other could be kept.
Since DD had alower average correlation (0.379 vs. 0.396) against all stocks, IP was
excluded. These exclusions produced a 15 element list (table 1), none of whose members

had a correlation with each other of 0.6 or above.

Alcoa- AA Disney - DIS International Business Machines - IBM

Boeing - BA Eastman Kodak - EK McDonads- MCD

Citigroup - C General Motors - GM Procter and Gamble - PG
Caterpillar - CT Honeywell - HON AT&T-T

DuPont - DD | Hewlett Packard - HPQ United Technologies - UTX

Table 1 - Stocks Selected for Program
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The Program

The concept of a genetic algorithm allows for the exploration of possible solutions
to problems without having to waste time and effort on weak or dead-end solutions - it is
an exercise in efficiency that combines strong parts of some solutions with strong parts of
other solutions, thereby evolving even stronger solutions over time. Furthermore, all it
requires of a user is a structure to represent a solution (the chromosome) and a means of

judging the strength of a solution (the fitness function.)

Relating this to mechanical investment strategies, we can see that genetic
algorithms provide apromising area for exploration In essence we wish to know when to
buy, when to sdll, and when to hold a stock. We can therefore design a chromosome to
represent each of these three decisions, and can judge the strength of these decisions by
calculating the ROI they generate. Thisis exactly what the program created for this

project does.

The ssimulation program consists of four primary components (figure 1.) The first
dealswith selecting the price history data of a stock and converting it to percentage
changes. The second calculates the DCA ROI for the stock over the test data set. The

third constructs and runs the genetic algorithm to generate a strong genome representing
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an investment strategy. The final component applies the devised strategy to the test data

Set.

Price history

Calculate share - -
price percentage [~ 7" »  Writetofile

change history

Calculate dollar
cost averaging f------ »  Writetofile
results A

Run genetic
algorithm - produce
winning genome

x 20

Apply winning
genometotest f-------------- -
data set

Figure 1 - Program Operation

Data and Input
The program begins by reading in sequential monthly share prices of asingle
stock from a data file supplied by the user on the command line. This file is parsed and

the prices are stored in a vector. A second vector is then filled with the calculated
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monthly percentage changes that correspond to the prices. This information is then
written to a new “changes’ file which exists solely as a user reference (the program
works with the changes vector, not the changes file.) Also of note is that the program
flags the maximum percentage increase and maximum percentage decrease. These are
used to determine the range of changes, which is equally divided into 20 parts for use by

the genetic algorithm in interpreting genomes.

DCA

The second major portion of the program calculates the DCA ROI for the stock
over the test data set, after having parsed the transaction amount, transaction fee, and the
cash position intereg rate from the command line. The algorithm assumes that the
transaction amount is made available every month for the purchasing of shares of stock.
The actual number of shares purchased is determined by the divisibility of the transaction
amount less the transaction fee by the price of a share of the stock for that month. Any
remaining cash for that month (which is always less than the share price) is kept in a cash
position; in the subsequent month, that cash position plus the new transaction amount is
available for purchasing shares. After every month’s purchase the interest rate is applied

to the cash position.

After the calculations proceed over the 36 month data set, the total ROI is

calculated and displayed onscreen, as well as stored in an output file.
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The Genetic Algorithm

In order to understand the workings of this genetic algorithm, it is necessary to
examine the structure of the chromosome, a helper function related to the chromosome,
the fitness function and the genetic algorithm parameters. The interplay of these pieces

represents the entirety of the process.

The Chromosome

The chromosome that was designed is an integer-valued array of length 20 (figure
2) whose vaues range from zero to two that represent investment actions (O - sell, 1-buy,
2-hold.) The values themselves have no relevance beyond what they represent. The

position of each value corresponds with an interval of price percentage changes;
specifically, each position represents zioth of the total range of changes as calculated

earlier, where the first position is the lowest change interval and the twentieth position is

the highest change interval.

L e e B B e B e B e B

Figure 2 - Chromosome Example

14



This design serves as a lookup table for all intents and purposes. If a given stock
rises 5.34% in one month, for example, we could locate the position whose interval
contains that change value and read the investment action there. Furthermore, since the
intervals are determined by the actual stock data, there will never be a case where we
need to lookup a change beyond the bounds of the array - each run of the program
produces interval values that are scaled to the specific stock we are investigating. It
should be noted that the granularity with which the range of price percentage changes are
divided into intervalsis limited by the chromosome having 20 positions. Using a longer

chromosome is an area to be investigated in the future.

The whichGene Function

Using the chromosome as a lookup table requires a method of trandlating
percentage change values into corresponding investment action values. This is where the
helper function, whichGene, is useful. whichGene takes a percentage change as a
parameter and returns the index of the position whose interval contains that value. It is

used by both the fitness function and the applyToNewData function.

The Fitness Function

The fitness function of the genetic algorithm is used to assign a relative strength

value to each and every genome that is generated. Much like the DCA function, it
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assumes that the transaction amount is made available every month for the purchasing of
shares of stock... but unlike the DCA function, it is not an automatic-buy situation. The
action taken every month is determined by the investment action that corresponds with

the price percentage change for that month held in the genome.

If the action isto be a buy, the transaction amount less the transaction fee is spent
on shares. Note that only the transaction amount is spent on shares, even if a far greater
cash position is available; this decision was made to keep the actions conmparable to
DCA. Nonetheless, allowing all available cash to be used in purchase actionsis aviable
alternative that was not investigated in this project. Asin DCA, any cash remaining from

the purchase is kept in a cash position.

If the action is to be a sdll, the value of shares sold will be as close as possible to
(but not more) than the transaction amount less the transaction fee, again to keep it in line
with DCA. The cash generated from this sale is kept in a cash position. However, the full
transaction amount is also deposited in this position, because DCA assumes that the
transaction amount (read: income) is newly available every month. Therefore in a sell this
model allocates the income as well as the proceeds from the sale of sharesinto a cash
account. We can see, then, that by allowing sell actions arelatively massive cash position
can accumulate compared to DCA. As with a buy, the option to sell the maximum

amount of shares was avoided but may warrant further exploration.
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If the action isto be a hold, the cash position is ssmply increased by the

transaction amount.

For each of the three actions, the interest rate is applied to the cash position at the
end of each month. The total strength of each genome can be calculated, then, by adding
the final cash position to the product of the final shares held and the final share price.
This amounts to a total portfolio value - the higher the value, the stronger the genome
because each genome, over the course of the simulation, receives the same amount of

investment dollars.

Miscellaneous Variables
Aside fromhow the genetic algorithm examines and judges its genomes, what

other variables affect its operation? There are several areas worth mentioning.

First, the basic parameters of population size, number of generations, and
probability of crossover and mutation must be set. Although there is no explicit method
for determining the best values for these variables, a general rule of thumb isto start with
a population of 50, a crossover (mating) probability in the tenths, and a mutation
probability in the thousandths - and then to experiment with these values to tweak the

results. The number of generations contributes to the likelihood of finding the strongest
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possible solutions; generally the higher the better, though there is a point of diminishing

returns.

After afair bit of experimentation, a population of 50, a probability of crossover
of 0.6, aprobability of mutation of 0.002, and a run of 5000 generations were settled
upon Raising or lowering these numbers small amounts seemed to have little effect;

changing them drastically generally produced significantly worse results,

Another area to address is the structure and operation of the genetic algorithm
itself. A “Deme” agorithm was chosen which, unlike the traditional algorithm evolves
populations in parallel, then at certain points mates them together, then evolves the
children in parallel. This separate/joining process is repeated many times over the course
of the generations; this method appeared to boost the ROI vaues small but significant

amounts, likely due to the diversity of chromosomes it alows to flourish

Another bit of customization allowed by GAlib is the type of crossover. The
default (single-point crossover) was chosen wherein each genome is broken into two
parts, one of which is exchanged with its mate, to produce an offspring. Investigations
into the other crossover types seemed to yield no better results, yet owed the program

operation significantly.
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An important feature to consider is the method by which the genetic algorithm
selects genomes from a current population to use to create the next generation. Since
every genome receives afitness score, the selection process boils down to mathematical
preference. Rank selection, tournament selection, roulette wheel selection, and
deterministic sampling selection were investigated. Rank selection, whereby the genomes
with the top n fitness scores are selected, produced the highest ROI values on the test data

sets, and was therefore the choice to use.

A final area of note is a means to decrease the time the genetic algorithm spends
working. A terminating condition was set so that when the ratio of the highest fitness
score of 200 generations ago to the highest fitness score of the current generation is 0.999
or higher, the evolution would cease. In essence, if fithess scores hit a virtualy plateau
over a 200 generation span, there is no need to continue the evolution. This cut the

operating time of the genetic algorithm by more than half.

The Application of the Genome

After all of that evolution, then, the question that this project hopes to answer is
the following: can it be said that genomes with strong performances on the input data sets
produce ROI on the test data sets that are stronger than DCA ROI? The final program

component provides the data to find an answer.
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The applyToNewData function takes the “winning” genome from the geretic
algorithm’ s evolutionary process and applies its investment action advice to the test data
set for the stock. Much like the fitness function it cooperates with whichGene to buy, sell,
or hold shares in the stock while simultaneously maintaining a cash position. However,
this function works with the final 36 months worth of data, which the fitness function
avoided. Furthermore, instead of calculating a fithess score for the genome, it calculates
the ROI for the 36 months of activity. It displays this result onscreen and writes it to the
same output file used by the DCA component. Optionally it will display the actua

contents of the genome aong with the interval values.

A Note on Iterations

Due to the nature of the genetic algorithm’s evolutionary process, inherent with
its random population seeding and probability-related operations, there is no guarantee
that the strongest genome produced in ore run would be identical to the strongest genome
produced on any other run. There is even the possibility thet two distinct genomes could
have identical fitness scores. For these reasons, the decision was made to run the genetic
algorithm 20 times for each run of the program. Doing so created 20 viable candidates to
apply to the test data, and as many as 20 different ROI values. The analysis of these runs
would show whether or not using the genetic algorithm to generate one genome of
investment advice for real-world application is a better alternative to DCA; in other

words, it is not sufficient to show that a genetic algorithm could produce a better strategy,

20



but rather it needs to be shown with a certain probability that the genetic algorithm will

produce a better strategy.

Transaction Costs, Fees and Interest on Cash Reserves

Because the goa was to compare the computer derived strategiesto DCA, it was
necessary to fix the genetic algorithm variables to be analogous to the chosenDCA
variables. DCA uses afixed transaction dollar value at regular intervals; therefore the
genetic algorithm would do the same. $1000 was chosen as the transaction value for both
- this amount, though somewhat arbitrary, ensures that many shares could be purchased at
any transaction time because the share prices of the chosen stocks were far less than this

amount.

The next variable to set was the transaction fee - the cost paid by the investor to
the broker for the buying and selling of shares. DCA would incur this fee every month;
the genetic algorithm would incur it every month save for when the advice dictated
holding the stock. Such fees vary greatly in the real world: they may be fixed dollar-value
or percentage-based, they may be scaled up or down for large purchases, and they be
higher for full-service brokers compared to discount brokers. Due to this market
variability there would be no way to accurately account for all possible fee values -
therefore the decision was made to make the fee a flat percentage for this project. 1.5% of

the transaction amount represent ed discount brokers and 3% of the transaction amount
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represented full- service brokers. These values did have a small but noticeable impact on
the ROI results, and therefore continued varying of this fee may be an areafor future

investigation.

The last of the associated transactional variables considered was the most difficult
to quantify yet still very important to account for: interest on any residual cash carried in
the portfolios. Under the genetic algorithm model, the portfolio would have a cash
position that would be added to or subtracted from every month as shares were sold or
bought, respectively. While it is possible that such cash could simply be kept “under the
mattress’ by an investor, the far more realistic approach would be to keep the cash in a
savings or money market account, both of which bear interest. Accounting for this
interest rate is difficult because it varies between banks and investment houses and
changes severa times ayear (usually keyed to federal interest rates.) This variability
means that there would be no systematic way to account for actual interest rates during
the chosen time frame. Instead the choice was made to run the simulations at 0%
(mattress) and 2% interest rates. 2% is a reasonable average over the long term for

savings accounts, though slightly low over the long term for money market accounts.

It is worth noting that under the project’s DCA model, there would also be a

residual cash position. Since the transaction amount for DCA is fixed and shares of stock

must be bought in whole number amounts, there would be times when there is a cash
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remainder from a monthly purchase. This remainder would grow each month until such a
time asit equaled or exceeded the cost of one share for a given month, at which time it
would be used to purchase another share. This remainder, then, also deserved to be

matched with the 0% and 2% interest rates.
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CHAPTER IV FINDINGS AND DISCUSSION

Description of Findings

The program was run over 15 stock samples, each containing 273 price
percentage change data points. 237 of these data points were used to run the genetic
algorithm (generating a strong genome strategy) and the remaining 36 data points were
used to apply the devised strategy to determine ROI and to determine DCA ROI. For
each of the 15 stocks, the program was run with four sets of variables - 1.5% and 3%
transaction fees, and 0% and 2% cash position interest rates. This method required 60 full
runs of the program. Eachrun created 20 independent genetic algorithm evolutions,
producing 20 genomes of investment advice and 20 ROI results - yielding 1200 data
points to analyze. ROI results can be found in appendix D; full program output, including

the devised strategies, can be found in appendix E

Results Anaysis
Mean ROI vs. DCA ROI

A cursory glance at the program results shows that 55 of the 60 runs produced
genomes whose mean ROI values on the test data sets were higher than the DCA ROI
values. Promising? Perhaps, but certainly not yet convincing. One of the four CAT runs

failed to best DCA and all four of the PG runs failed by a wide margin.
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Certainly, though, examining the mean ROI valuesis not sufficient to draw
legitimate statistical conclusions about the effectiveness of the program. After al, if
severa of the 20 genomes for each run failed to top the DCA ROI, would it matter if the
mean was higher? When run in areal- life investment scenario, the user will be choosing
and applying one genome to their investment activities - we must speak to the probability

that any random genome yielded by the program will be able to top the DCA ROI.

Minimum ROI vs. DCA ROI

We next examine the minimum ROI values of each program run in comparison to
the DCA ROI. 14 of the 60 runs produced at least one genome with alower resultant ROI
- thisis more discouraging a result than the mean values. PG again contributed
negatively, with four failures out of four runs. EK also contributed four, and CAT and
UTX contributed three (each had one entirely successful run.) In total, out of the 320
genomes generated on these runs of these four stocks, 148 bested the DCA ROI. 11 of the
15 stocks, accounting for 880 genomes, bested the DCA ROI with each and every
genome. That results in 1028 out of 1200 genomes besting the DCA ROI, or 86%. We
again see evidence that the program works in the majority of cases, but have little
estimate of confidence, and no reason yet to explain why it does not work in the entirety

of cases.
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Standard Deviations in Relation to Mean ROI vs. DCA ROI

Examining the distribution of ROI values may satisfy questions of confidence.
How do the differentials between the mean ROI values and the DCA ROI values for each
program run compare to the standard deviations of those runs? The results we hope for,
obvioudy, are for the mean ROI values to be as many multiples of their standard
deviations above the DCA ROI values as possible - the higher the multiple, the higher the

probability that any genome produced by the program could best the DCA results.

Each run of AA, DIS, and GM produced a differential greater than three standard
deviations, indicating greater than a 99% confidence interval. HON, HPQ, IBM, MCD,
and T had a differential greater than two standard deviations on all runs, showing more
than a 95% confidence interval. DD had four at 1.53 or higher for better than 80%. All
nine of these stocks therefore produced great to stellar results in regards to how well we

can expect the program to generate genomes that will outperform DCA.

BA had four runs at 0.91 or higher (though its average run was well above 1.27),
C had four at 0.73 or higher (0.86 average), UTX had four at .52 or higher (0.9 average),
and EK had threeat 0.43 or higher (1 at 0.13.) We have already seen that EK and UTX
produced disappointing minimum ROI results but positive mean ROI results which the
standard deviation results reinforce. And while BA and C still produce good minimum

and mean results, they have only mildly acceptable confidence levels.
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Our established loser, PG, failed on al four of its runs to achieve a differential of
greater than one standard deviation. CAT failed three times, thought oddly enough the
3% fee 2% interest run of CAT managed to achieve an 80% confidence interval. Looking
at al runs, 15 out of 60 yield greater than a 99% confidence interval, 32 out of 60 yield

greater than 95%, and 41 out of 60 yield greater than 68%.

Transaction Fees and Cash Position Interest Rates

We see from the data that the mean increase of the ROI results of the 1.5% fee
runs compared to the 3% fee runs was 0.55%; it makes intuitive sense that higher fees
would produce lower ROI. And while some of these runs actually had dightly higher
ROI under the 3% fee condition, examining the genome results shows that there were a
higher number of instances of the hold actionbeing advised in these cases - and of course

hold actions incur no fee whatsoever.

The mean increase of the ROI results of the 2% interest rate runs compared to the
0% interest rate runs was 1.25%, again satisfying intuitive sense. In the few instances
where the 0% runs produced a higher mean ROI, examining the genomes shows that
fewer buys were advised in the 0% runs, meaning the 2% runs would generally have
lower cash positions, allowing the inherent variability of each genome to dlightly

overcome the expected higher results due to the interest rate.
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We can aso note that both the fee and interest rate differences for each run are
smaller than one standard deviationof the run anyway, save for afew select cases. PG

again causes problems in this area.

The Explanation of PG Performance

The questionremains. why does the program perform from comparable to very
well compared to DCA in al cases save for PG? What qualities of the PG data points
force the mean and even maximum ROI values of the program to be significantly below

the DCA ROI vaues?

The answer appearsto lie in the shape of the PG test data set price graph (figure

3.) The PG prices begin with a sharp decline followed by along, drawn-out upward trend.

The 4™ degree best-fit polynomia shows the overall progress.
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PG Prices - Test Data Set
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Figure 3 - PG Price Graph with Polynomial Best-Fit

What effect does such a curve have on buy/sell results? For any descending curve,
the repeated buying of DCA will lead to a negative ROI. In comparison, any combination
of buying, selling, and holding over the same descending curve will lead to an ROI that is
always better than repeated buying. To illustrate this, the program was run again, but
allowed to apply its genomes to only the first eight months of the 36 month test data set,
which represented the downward opening trend. This resulted in a-24.82% DCA ROI,
and a mean genome ROI of -8.38%, with a standard deviation of 2.55%, and a 6.44
standard deviation/differential multiple (table 2.) Clearly, the program has no difficulty

outperforming DCA here because it avoids repeated buying.
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1st 8 (of 36) Last 19 (of 36)

DCA ROI -24.82% 11.40%

Genome ROI -8.25% -11.88% 4.76% 6.40%
-11.88% -6.04% 4.76% 4.76%
-7.04% -5.57% 4.76% 3.62%
-7.42% -7.04% 3.62% 8.16%
-11.88% -6.04% 4.76% 4.76%
-6.04% -12.25% 3.62% 6.40%
-10.87% -7.04% 6.40% 4.76%
-11.88% -10.87% 6.40% 4.76%
-7.04% -7.04% 6.40% 4.76%
-557% -6.04% 3.42% 6.40%

M ean -8.38% 5.18%

Std Dev 2.55% 1.25%

Mean/DCA ROI 16.44% -6.22%

Differential

Std Dev Distance 6.44 -4.97

to DCA ROI

Table 2 - Specialized PG Results

Then what of the long, sustained upward trend in the test data set? For any
ascending curve, the repeated buying of DCA will maximize ROI; no combination of
buying, selling, and holding can outperform DCA on strictly increasing values. To
illustrate this, the program was run over the last 19 months of the 36 month test data set
(seetable 2) which represented the upward trend (though the data points were not strictly
increasing.) DCA achieved an 11.4% ROI. The genomes averaged only 5.18%, with a
standard deviation of 1.25% and a maximum of only 8.16%. By its very nature, the

genetic algorithm cannot outperform DCA here.
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And so it is apparent that although the genomes had a chance to best DCA on the
early portion of the PG test data set, they could not keep pace after that point, especially
since the shares purchased by DCA on the second half of the descending curve paid off

well with regards to the higher terminal price.

What relevance does this have to expected performance of the program on any
random stock? The weakness of the program has been revealed: it cannot top DCA
results when applied to a price set with a sustained decreasing portion followed by a
sustained increasing portion. Does thet make it useless since we cannot predict the price
curve a stock will assume? Not at al. If the use of a genome is monitored, its singular
failing can be at worst tempered and at best avoided. If the progress of the stock to which
it is applied is charted, the investor can watch for sustained down turns. If the stock then
begins to increase over a significant period of time, the investor can choose to abandon
the genome advice, switching to repeated buying, until the sustained increase appears to
falter. At that point the genome would regain its advantage, and the following of its

advice could be resumed.

Summary

The genome-based advice created by this program performed quite well in besting

dollar cost averaging results. It achieved comparable to dightly better return on
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investment values on five of the 15 tested stocks, and easily beat DCA on nine others,
each of which had very high confidence intervals. Only one stock proved impossible for

the genomes to best DCA on due to the nature of its price curve.
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CHAPTER V CONCLUSIONS

While it has been shown that relying solely on price percentage change histories
within a genetic algorithm is not a perfect methodology when attempting to supplant the
classic DCA investment model, it does offer a promising alternative. This is especially
true given that its only significant failure on the sample stocks came when faced with a
very specific trend within a data set - atrend that can, in practice, be monitored and
accounted for to minimize the failings of the methodology. All other results were entirely

significantly encouraging to wildly successful in meeting the goal of the project.

Further adjustments to the algorithm, such as allowing for variable transaction
amounts or accounting in some way for market or moving averages may have the
potential to increase the performance even more, and warrant investigation. Likewise,
more testing with different transaction fees and interest rates, and with more stock data

sets, would serve to give greater validation to the impressive results that were achieved.
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Appendix A - Dow Industrial Average Stocks

List of Current Dow Jones Industrial Average Stocks

3M - MMM

Alcoa- AA

Altria-M O

American Express- AXP
AT&T-T

Boeing - BA

Caterpillar - CAT
CitiGroup - C

Coca-Cola - KO

DuPont De Nemours - DD
Eastman Kodak - EK
Exxon Mobil - XOM
General Electric - GE
General Motors - GM
Hewlett-Packard - HPQ

Home Depot - HD

Honeywell International - HON
Intel - INCT

International Business Machines - IBM
International Paper - 1P

JP Morgan Chase- JPM
Johnson & Johnson - JNJ
McDonalds- MCD

Merck - MRK

Microsoft - MSFT

Procter and Gamble - PG

SBC Communications - SBC
United Technologies - UTX
Wal-Mart Stores - WMT

Walt Disney - DIS



Appendix B - Price Histories for 17 Selected Stocks
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0.22
0.19
0.21
0.20
0.19
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10.00%
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10.53%
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0.00%
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0.00%
4.35%
8.33%
-3.85%
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4.35%
4.17%
16.00%
-3.45%
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3.85%
14.81%
6.45%
9.09%
11.11%
-5.00%
2.63%
2.56%
-7.50%
-5.41%
857%
0.00%
0.00%
0.00%
0.00%
15.79%
9.09%
4.17%
18.00%
0.00%

1.65
172
1.66
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2.03
2.06
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2.04
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293
2.95
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3.08
323
3.56
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3.58
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411
443
4.53
4.27
4.32
4.75
5.06
4.67
531
5.67
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594
6.42
6.03
6.35
557
552
5.46
5.48
538
6.00
574
4.92
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-4.25%
1.48%
2.91%
-11.79%
-1.60%
10.87%
12.25%
6.99%
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0.68%
7.46%
-2.84%
4.87%
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9.27%
-4.63%
-3.50%
13.69%
0.98%
7.7%
2.26%
-5.74%
117%
9.95%
6.53%
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13.70%
6.78%
-1.23%
6.07%
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0.18
0.18
0.18
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0.19
021
0.22
0.21
0.21
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13.59
14.22
13.57
14.15
14.91
15.26
17.92
16.85
16.80
14.95
13.97
14.62
15.86
15.54
14.58
16.42
14.89
14.15
14.87
13.05
15.47
17.27
16.39

-0.88%
6.48%
8.16%
5.75%
1.74%

13.69%
1.88%

-7.46%

-3.56%

16.83%

-9.57%
6.58%
251%

10.16%

-0.43%
0.26%

-6.93%
2.67%
7.16%

-5.01%
1.58%
8.48%
0.24%
8.20%
4.64%

-4.57%
4.27%
537%
2.35%

17.43%

-5.97%

-0.30%

-11.01%

-6.56%
4.65%
8.48%

-2.02%

-6.18%

12.62%

-9.32%

-4.97%
5.09%

-12.24%

18.54%

11.64%

-5.10%

19.81
23.09
23.62
25.52
27.15
29.04
27.96
29.81
28.61
32.06
34.48
34.10
35.91
38.35
36.36
38.00
38.84
39.45
40.59
42.39
42.78
44.85
48.06
48.34
46.16
44,74
44.74
48.07
48.42
53.55
49.85
49.80
43.91
48.75
44.90
43.70
49.92
47.97
46.06
44.06
41.12
35.81
28.66
31.78
34.79
37.75

39

4.76%
16.56%
2.30%
8.04%
6.39%
6.96%
-3.72%
6.62%
-4.03%
12.06%
7.55%
-1.10%
5.31%
6.79%
-5.19%
4.51%
2.21%
1.57%
2.89%
4.43%
0.92%
4.84%
7.16%
0.58%
-4.51%
-3.08%
0.00%
7.44%
0.73%
10.59%
-6.91%
-0.10%
-11.83%
11.02%
-7.90%
-2.67%
14.23%
-3.91%
-3.98%
-4.34%
-6.67%
-12.91%
-19.97%
10.89%
9.47%
8.51%

454
451
4.83
5.06
5.26
570
592
6.55
6.23
7.51
7.91
8.30
8.62
851
7.93
821
9.02
8.35
8.70
9.85
11.00
12.17
12.27
14.29
14.63
13.10
15.14
15.13
17.35
19.91
17.58
18.91
19.50
21.26
22.51
20.71
23.36
25.19
25.80
25.82
25.56
28.46
18.78
15.87
20.05
21.44

5.58%
-0.66%
7.10%
4.76%
3.95%
8.37%
3.86%
10.64%
-4.89%
20.55%
5.33%
4.93%
3.86%
-1.28%
-6.82%
3.53%
9.87%
-7.43%
4.19%
13.22%
11.68%
10.64%
0.82%
16.46%
2.38%
-10.46%
15.57%
-0.07%
14.67%
14.76%
-11.70%
7.57%
3.12%
9.03%
5.88%
-8.00%
12.80%
7.83%
242%
0.08%
-1.01%
11.35%
-34.01%
-15.50%
26.34%
6.93%



12/01/98
01/04/99
02/01/99
03/01/99
04/01/99
05/03/99
06/01/99
07/01/99
08/02/99
09/01/99
10/01/99
11/01/99
12/01/99
01/03/00
02/01/00
03/01/00
04/03/00
05/01/00
06/01/00
07/03/00
08/01/00
09/01/00
10/02/00
11/01/00
12/01/00
01/02/01
02/01/01
03/01/01
04/02/01
05/01/01
06/01/01
07/02/01
08/01/01
09/04/01
10/01/01
110101
12/03/01
01/02/02
02/04/02
03/01/02
04/01/02
05/01/02
06/03/02
07/01/02
08/01/02
09/03/02

16.46
18.45
18.23
18.54
28.03
24.93
28.04
27.14
29.45
28.31
27.71
30.08
38.11
32.00
31.67
32.48
29.99
27.23
27.03
28.19
31.13
23.68
26.85
26.49
31.48
34.68
33.75
33.93
39.07
40.87
37.89
37.16
36.25
29.49
30.82
36.87
33.96
34.24
36.05
36.21
32.65
33.71
31.95
26.22
24.32
18.71

0.43%
12.09%
-1.19%

1.70%
51.19%

-11.06%
12.47%
-3.21%

851%
-3.87%
-2.12%

8.55%
26.70%

-16.03%
-1.03%

2.56%
-1.67%
-9.20%
-0.73%

4.29%
10.43%

-23.93%
13.39%
-1.34%
18.84%
10.17%
-2.68%

0.53%
15.15%

4.61%
-1.29%
-1.93%
-2.45%

-18.65%

4.51%
19.63%
-7.89%

0.82%

5.29%

0.44%
-9.83%

3.25%
-5.22%

-17.93%
-1.25%

-23.07%

30.32
32.23
33.23
31.71
37.90
39.36
41.17
42.46
42.53
40.01
43.23
38.26
39.02
41.90
34.90
35.72
37.50
37.04
39.65
46.29
51.01
61.34
64.49
65.82
62.90
55.75
59.46
53.25
59.08
60.28
53.29
56.10
49.22
32.21
31.34
33.92
37.47
39.57
44.59
46.82
43.28
41.54
43.83
40.44
36.27
33.39

40

-19.68%
6.30%
3.10%

-4.57%
19.52%
3.85%
4.60%
3.13%
0.16%
-5.93%
8.05%

-11.50%
1.99%
7.38%

-16.71%
2.35%
4.98%

-1.23%
7.05%
16.75%
10.20%

20.25%
5.14%
2.06%

-4.44%

-11.37%
6.65%

-10.44%

10.95%
2.03%

-11.60%
527%

-12.26%

-34.56%

-2.70%
8.23%
10.47%
5.60%
12.69%
5.00%
-7.56%
-4.02%
551%
-1.73%
-10.31%
-7.94%

21.20
24.08
25.23
27.44
32.34
28.62
30.77
28.98
28.91
28.62
35.42
35.17
36.36
37.21
33.91
39.24
38.79
40.89
39.61
46.35
51.37
47.56
46.30
43.94
45.04
49.37
43.49
39.78
43.46
45.45
46.86
44.52
40.74
36.03
40.49
42.76
45.06
42.46
40.53
44.36
38.79
38.84
34.85
30.17
31.76
28.75

-1.12%
13.58%
4.78%
8.76%
17.86%
-11.50%
7.51%
-5.82%
-0.24%
-1.00%
23.76%
-0.71%
3.38%
2.34%
-8.87%
15.72%
-1.15%
5.41%
-3.13%
17.02%
10.83%
-1.42%
-2.65%
-5.10%
2.50%
9.61%
-11.91%
-8.53%
9.25%
4.58%
3.10%
-4.99%
-8.49%
-11.56%
12.38%
5.61%
5.38%
S5.77%
-4.55%
9.45%
-12.56%
0.13%
-10.27%
-13.43%
5.27%
-9.48%



10/01/02

01/02/80
02/01/80
03/03/80
04/01/80
05/01/80
06/02/80
07/01/80
08/01/80
09/02/80
10/01/80
11/03/80
12/01/80
01/02/81
02/02/81
03/02/81
04/01/81
05/01/81
06/01/81
07/01/81
08/03/81
09/01/81
10/01/81
11/02/81
12/01/81
01/04/82
02/01/82
03/01/82
04/01/82
05/03/82
06/01/82
07/01/82
08/02/82
09/01/82
10/01/82
11/01/82
12/01/82
01/03/83
02/01/83
03/01/83
04/04/83
05/02/83
06/01/83
07/01/83

21.38

CAT
3.67
344
3.08
3.04
3.19
341
381
342
361
3.69
4.05
3.75
359
4.15
4.18
4.64
4.39
4.24
4.04
3.76
347
325
3.68
3.59
3.58
321
3.29
3.32
2.66
2.68
2.85
314
2.63
3.06
3.18
325
358
3.70
3.57
4.03
4.05
4.09
394

14.27%

%

-6.27%
-10.47%
-1.30%
4.93%
6.90%
11.73%
-10.24%
5.56%
2.22%
9.76%
-1.41%
-4.27%
15.60%
0.72%
11.00%
-5.39%
-3.42%
-4.72%
-6.93%
-1.71%
-6.34%
13.23%
-2.45%
-0.28%
-10.34%
249%
0.91%
-19.88%
0.75%
6.34%
10.18%
-16.24%
16.35%
3.92%
2.20%
10.15%
3.35%
-3.51%
12.89%
0.50%
0.99%
-3.67%

29.11

DD

0.14
0.14
0.13
0.13
0.16
0.17
0.17
0.19
0.19
0.17
0.21
0.21
0.23
0.27
0.27
0.27
0.29
0.32
0.27
0.26
0.25
0.26
0.30
0.28
0.27
0.30
0.28
0.29
031
031
0.28
0.36
0.36
0.40
0.43
041
0.46
051
053
0.59
0.66
0.65
0.66

41

-12.82%

%

0.00%
-7.14%
0.00%
23.08%
6.25%
0.00%
11.76%
0.00%
-10.53%
23.53%
0.00%
9.52%
17.39%
0.00%
0.00%
7.41%
10.34%
-15.63%
-3.70%
-3.85%
4.00%
15.38%
-6.67%
-3.57%
11.11%
-6.67%
357%
6.90%
0.00%
-9.68%
28.57%
0.00%
11.11%
7.50%
-4.65%
12.20%
10.87%
3.92%
11.32%
11.86%
-1.52%
1.54%

36.01 25.25%

DIS
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.02
0.02
0.02
0.02
0.02
0.03
0.03
0.04
0.04
0.04
0.05
0.06
0.06
0.06
0.05
0.06

%

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
100.00%
0.00%
0.00%
0.00%
0.00%
50.00%
0.00%
33.33%
0.00%
0.00%
25.00%
20.00%
0.00%
0.00%
-16.67%
20.00%



08/01/83
09/01/83
10/03/83
11/01/83
12/01/83
01/03/84
02/01/84
03/01/84
04/02/84
05/01/84
06/01/84
07/02/84
08/01/84
09/04/84
10/01/84
11/01/84
12/03/84
01/02/85
02/01/85
03/01/85
04/01/85
05/01/85
06/03/85
07/01/85
08/01/85
09/03/85
10/01/85
11/01/85
12/02/85
01/02/86
02/03/86
03/03/86
04/01/86
05/01/86
06/02/86
07/01/86
08/01/86
09/02/86
10/01/86
11/03/86
12/01/86
01/02/87
02/02/87
03/02/87
04/01/87
05/01/87

352
391
3.63
4.16
4.39
4.63
434
491
4.65
4.03
371
354
4.01
3.61
325
3.24
325
3.56
351
3.40
342
3.75
3.59
4.05
3.95
3.88
395
4.44
4.67
516
572
593
6.03
6.17
5.66
513
574
4.36
4.65
4.62
4.68
513
541
5.69
574
6.19

-10.66%
11.08%
-7.16%
14.60%

553%
547%
-6.26%
13.13%
-5.30%

-13.33%
-7.94%
-4.58%
13.28%
-9.98%
-9.97%
-0.31%

0.31%
9.54%
-1.40%
-3.13%
0.59%
9.65%
-4.27%
12.81%
-2.47%
-1.77%
1.80%
12.41%
5.18%
10.49%
10.85%
3.67%
1.69%
2.32%
-8.27%
-9.36%
11.89%
-24.04%
6.65%
-0.65%
1.30%
9.62%
5.46%
5.18%
0.88%
7.84%

0.78
0.77
0.76
0.87
0.83
0.80
0.84
0.87
0.89
091
0.88
0.85
1.06
1.05
1.00
1.09
116
121
134
133
142
1.68
1.62
1.66
173
172
187
2.05
2.20
212
2.50
2.66
2.64
313
3.07
2.80
322
314
3.37
3.70
348
4.05
4.34
4.86
4.86
511

42

18.18%
-1.28%
-1.30%
14.47%
-4.60%
-3.61%
5.00%
357%
2.30%
2.25%
-3.30%
-3.41%
24.71%
-0.94%
-4.76%
9.00%
6.42%
4.31%
10.74%
-0.75%
6.77%
18.31%
-3.57%
247%
4.22%
-0.58%
8.72%
9.63%
7.32%
-3.64%
17.92%
6.40%
-0.75%
18.56%
-1.92%
-8.79%
15.00%
-2.48%
7.32%
9.79%
-5.95%
16.38%
7.16%
11.98%
0.00%
5.14%

0.06
0.06
0.08
0.06
0.09
0.10
0.09
0.16
0.15
0.15
0.15
0.17
0.18
0.24
0.24
0.24
0.33
041
0.43
0.53
0.52
071
0.77
0.71
0.73
0.82
0.90
0.97
1.28
134
158
175
210
2.20
2.62
231
2.18
194
215
211
2.16
2.83
298
3.18
3.27
3.26

0.00%
0.00%
33.33%
-25.00%
50.00%
11.11%
-10.00%
77.78%
-6.25%
0.00%
0.00%
13.33%
5.88%
33.33%
0.00%
0.00%
37.50%
24.24%
4.88%
23.26%
-1.89%
36.54%
8.45%
-1.79%
2.82%
12.33%
9.76%
7.78%
31.96%
4.69%
17.91%
10.76%
20.00%
4.76%
19.09%
-11.83%
-5.63%
-11.01%
10.82%
-1.86%
2.3™%
31.02%
5.30%
6.71%
2.83%
-0.31%



06/01/87
07/01/87
08/03/87
09/01/87
10/0v/87
11/02/87
12/01/87
01/04/88
02/01/88
03/01/88
04/04/88
05/02/88
06/01/88
07/01/88
08/01/88
09/01/88
10/03/88
11/01/88
12/01/88
01/03/89
02/01/89
03/01/89
04/03/89
05/01/89
06/01/89
07/03/89
08/01/89
09/01/89
10/02/89
11/01/89
12/01/89
01/02/90
02/01/90
03/01/90
04/02/90
05/01/90
06/01/90
07/02/90
08/01/90
09/04/90
10/01/90
11/01/90
12/03/90
01/02/91
02/01/91
03/01/91

6.38
7.80
7.44
8.84
6.04
6.89
7.53
7.16
7.99
7.67
7.81
7.72
8.43
7.84
7.01
7.24
7.88
8.09
812
8.04
7.63
742
8.03
8.47
7.69
8.04
8.70
8.26
791
8.10
8.00
7.82
8.56
8.63
8.84
9.65
7.58
7.20
6.34
6.23
6.19
6.25
7.14
7.76
852
747

3.07%
22.26%
-4.62%
18.82%

-31.67%
14.07%

9.29%
-4.91%
11.59%
-4.01%

1.83%
-1.15%

9.20%
-7.00%
-10.59%

3.28%

8.84%

2.66%

0.37%
-0.99%
-5.10%
-2.75%

8.22%

5.48%
-9.21%

4.55%

8.21%
-5.06%
-4.24%

2.40%
-1.23%
-2.25%

9.46%

0.82%

243%

9.16%
-21.45%
-5.01%
-11.94%
-1.74%
-0.64%

0.97%
14.24%

8.68%

9.79%
-12.32%

544
5.66
5.86
5.62
4.26
391
4.37
414
4,61
431
4.57
4.76
531
497
4.89
5.01
4.96
5.37
581
6.70
6.66
7.18
7.72
8.22
811
8.48
9.28
9.43
9.06
9.80
10.33
9.55
10.10
9.88
9.59
10.49
10.12
10.91
9.66
9.09
8.89
10.15
10.12
9.98
10.60
10.46

43

6.46%
4.04%
3.53%
-4.10%
-24.20%
-8.22%
11.76%
-5.26%
11.35%
-6.51%
6.03%
4.16%
11.55%
-6.40%
-1.61%
2.45%
-1.00%
8.21%
8.19%
15.32%
-0.60%
7.81%
7.52%
6.48%
-1.34%
4.56%
9.43%
1.62%
-3.92%
8.17%
5.41%
-7.55%
5.76%
-2.18%
-2.94%
9.38%
-3.53%
7.81%
-11.46%
-5.90%
-2.20%
14.17%
-0.30%
-1.38%
6.21%
-1.32%

3.74
3.73
414
4.06
2.89
274
3.10
3.09
3.27
315
3.13
315
343
3.50
3.47
3.60
3.74
358
371
431
4.26
451
4.99
5.45
554
6.39
6.98
7.19
7.45
7.76
6.74
6.34
6.67
6.77
6.83
7.98
7.93
7.37
6.42
5.68
581
6.36
6.48
7.04
8.02
7.74

14.72%
-0.27%
10.99%
-1.93%
-28.82%
-5.19%
13.14%
-0.32%
5.83%
-3.67%
-0.63%
0.64%
8.89%
2.04%
-0.86%
3.75%
3.89%
-4.28%
3.63%
16.17%
-1.16%
5.87%
10.64%
9.22%
1.65%
15.34%
9.23%
3.01%
3.62%
4.16%
-13.14%
-5.93%
5.21%
1.50%
0.89%
16.84%
-0.63%
-7.06%
-12.89%
-11.53%
2.29%
9.47%
1.89%
8.64%
13.92%
-3.49%



04/01/91
05/01/91
06/03/91
07/01/91
08/01/91
09/03/91
10/01/91
11/01/91
12/02/91
01/02/92
02/03/92
03/02/92
04/01/92
05/01/92
06/01/92
07/01/92
08/03/92
09/01/92
10/01/92
11/02/92
12/01/92
01/04/93
02/01/93
03/01/93
04/01/93
05/03/93
06/01/93
07/01/93
08/02/93
09/01/93
10/01/93
11/01/93
12/01/93
01/03/94
02/01/94
03/01/94
04/04/94
05/02/94
06/01/ 94
07/01/94
08/01/94
09/01/94
10/03/94
11/01/94
12/01/94
01/03/95

7.63
8.29
791
8.06
7.80
7.33
8.09
6.96
7.40
8.00
8.36
855
9.72
10.46
9.31
9.68
8.45
9.13
9.26
10.06
9.50
10.05
10.39
10.59
12.52
12.95
13.54
14.01
14.99
14.40
16.80
15.65
16.34
19.25
20.03
20.77
20.42
19.86
18.59
20.37
21.68
20.35
22.58
20.46
20.83
19.59

2.14%
8.65%
-4.58%
1.90%
-3.23%
-6.03%
10.37%
-13.97%
6.32%
8.11%
4.50%
2271%
13.68%
7.61%
-10.99%
3.97%
-12.71%
8.05%
1.42%
8.64%
-5.57%
5.79%
3.38%
1.92%
18.22%
3.43%
4.56%
3.47%
7.00%
-3.94%
16.67%
-6.85%
4.41%
17.81%
4.05%
3.69%
-1.69%
-2.74%
-6.39%
9.58%
6.43%
-6.13%
10.96%
-9.39%
1.81%
-5.95%

11.73
13.58
13.18
14.05
14.10
13.19
13.92
13.20
13.87
13.83
14.00
14.42
16.43
16.24
15.55
16.51
15.46
14.76
15.15
15.34
15.03
14.59
15.05
15.66
16.92
17.42
15.56
15.48
16.37
15.65
16.03
16.36
16.54
19.24
18.55
18.46
19.90
21.92
20.60
21.00
21.73
20.84
21.42
19.69
20.51
19.46

12.14%
15.77%
-2.95%
6.60%
0.36%
-6.45%
5.53%
-5.17%
5.08%
-0.29%
1.23%
3.00%
13.94%
-1.16%
-4.25%
6.17%
-6.36%
-4.53%
2.64%
1.25%
-2.02%
-2.93%
3.15%
4.05%
8.05%
2.96%
-10.68%
-0.51%
5.75%
-4.40%
243%
2.06%
1.10%
16.32%
-3.59%
-0.49%
7.80%
10.15%
-6.02%
1.94%
3.48%
-4.10%
2.78%
-8.08%
4.16%
-5.12%

7.62

7.68

7.38

8.14

8.00

7.68

8.15

7.19

7.86

954

10.75
10.60
10.35
10.80
10.27
10.27
9.84

10.34
11.29
12.09
12.33
13.13
12.77
12.80
11.77
12.71
11.77
10.88
11.39
10.96
12.54
11.63
1243
13.84
14.06
12.30
12.52
12.78
12.26
12.55
12.21
11.47
11.76
12.96
13.70
15.23

-1.55%
0.79%
-3.91%
10.30%
-1.72%
-4.00%
6.12%
-11.78%
9.32%
21.37%
12.68%
-1.40%
-2.36%
4.35%
-4.91%
0.00%
-4.19%
5.08%
9.19%
7.09%
1.99%
6.49%
-2.74%
0.23%
-8.05%
7.99%
-7.40%
-7.56%
4.69%
-3.78%
14.42%
-7.26%
6.88%
11.34%
1.59%
-12.52%
1.79%
2.08%
-4.07%
2.3™%
-2.71%
-6.06%
2.53%
10.20%
5.71%
11.17%



02/01/95
03/01/95
04/03/95
05/01/95
06/01/95
07/03/95
08/01/95
09/01/95
10/02/95
11/01/95
12/01/95
01/02/96
02/01/96
03/01/96
04/01/96
05/01/96
06/03/96
07/01/96
08/01/96
09/03/96
10/01/96
11/01/96
12/02/96
01/02/97
02/03/97
03/03/97
04/01/97
05/01/97
06/02/97
07/01/97
08/01/97
09/02/97
10/01/97
11/03/97
12/01/97
01/02/98
02/02/98
03/02/98
04/01/98
05/01/98
06/01/98
07/01/98
08/03/98
09/01/98
10/01/98
11/02/98

19.68
21.16
22.50
23.18
24.72
27.33
26.07
22.09
22.34
24.17
23.13
25.67
26.62
27.12
25.84
26.45
27.30
26.87
28.10
30.75
28.30
32.63
31.03
32.34
32.61
33.44
37.44
41.07
45.17
47.32
49.06
45.58
43.49
40.68
41.16
40.95
46.55
46.98
48.80
47.08
45.34
41.80
36.20
38.36
38.98
42.88

0.46%
7.52%
6.33%
3.02%
6.64%
10.56%
-4.61%
-15.27%
1.13%
8.19%
-4.30%
10.98%
3.70%
1.88%
-4.72%
2.36%
3.21%
-1.58%
4.58%
9.43%
-1.97%
15.30%
-4.90%
4.22%
0.83%
2.55%
11.96%
9.70%
9.98%
4.76%
3.68%
-7.09%
-4.59%
-6.46%
1.18%
-0.51%
13.68%
0.92%
3.87%
-3.52%
-3.70%
-7.81%
-13.40%
5.97%
1.62%
10.01%

20.87
22.50
24.49
25.63
25.96
25.30
25.09
26.39
23.94
25.96
27.27
29.96
30.25
32.82
31.73
32.00
31.74
32.40
3341
35.85
37.73
38.80
38.75
45.13
44.61
44.09
44.14
45.70
52.92
56.43
52.69
52.05
48.09
51.47
51.05
48.13
52.37
58.09
62.20
66.23
64.09
53.20
49.95
48.55
49.84
51.11

45

7.25%
7.81%
8.84%
4.65%
1.29%
-2.54%
-0.83%
5.18%
-9.28%
8.44%
5.05%
9.86%
0.97%
8.50%
-3.32%
0.85%
-0.81%
2.08%
3.12%
7.30%
5.24%
2.84%
-0.13%
16.46%
-1.15%
-1.17%
0.11%
3.53%
15.80%
6.63%
-6.63%
-1.21%
-7.61%
7.03%
-0.82%
-5.72%
8.81%
10.92%
7.08%
6.48%
-3.23%
-16.99%
-6.11%
-2.80%
2.66%
2.55%

15.98
16.01
16.66
16.69
16.69
17.72
17.00
17.34
17.50
18.26
17.97
19.60
19.99
19.49
19.02
18.63
19.29
17.16
17.58
1951
20.43
2291
21.63
22.71
23.14
22.71
25.61
25.65
25.14
25.44
24.18
25.38
26.05
30.03
31.31
33.94
35.55
33.90
39.73
36.13
33.51
33.00
26.30
24.31
25.87
30.91

4.92%
0.19%
4.06%
0.18%
0.00%
6.17%
-4.06%
2.00%
0.92%
4.34%
-1.59%
9.07%
1.99%
-2.50%
-2.41%
-2.05%
3.54%
-11.04%
2.45%
10.98%
4.72%
12.14%
-5.59%
4.99%
1.89%
-1.86%
12.77%
0.16%
-1.99%
1.19%
-4.95%
4.96%
2.64%
15.28%
4.26%
8.40%
4.74%
-4.64%
17.20%
-9.06%
-7.25%
-1.52%
-20.30%
-1.57%
6.42%
19.48%



12/01/98
01/04/99
02/01/99
03/01/99
04/01/99
05/03/99
06/01/99
07/01/99
08/02/99
09/01/99
10/01/99
11/01/99
12/01/99
01/03/00
02/01/00
03/01/00
04/03/00
05/01/00
06/01/00
07/03/00
08/01/00
09/01/00
10/02/00
11/01/00
12/01/00
01/02/01
02/01/01
03/01/01
04/02/01
05/01/01
06/01/01
07/02/01
08/01/01
09/04/01
10/01/01
110101
12/03/01
01/02/02
02/04/02
03/01/02
04/01/02
05/01/02
06/03/02
07/01/02
08/01/02
09/03/02

39.90
37.81
39.77
40.11
56.47
48.14
52.64
51.72
49.95
48.35
49.08
41.16
41.76
37.90
31.31
35.22
35.51
34.44
30.50
30.96
33.42
28.18
32.23
36.13
43.49
40.96
38.53
41.10
46.82
50.52
46.68
51.73
46.94
42.06
42.30
44.85
49.42
47.91
52.89
54.17
52.37
50.12
46.94
43.21
42.19
35.98

-6.95%
-5.24%
518%
0.85%
40.79%
-14.75%
9.35%
-1.75%
-3.42%
-3.20%
1.51%
-16.14%
1.46%
-9.24%
-17.39%
12.49%
0.82%
-3.01%
-11.44%
151%
7.95%
-15.68%
14.37%
12.10%
20.37%
-5.82%
-5.93%
6.67%
13.92%
7.90%
-7.60%
10.82%
-9.26%
-10.40%
0.57%
6.03%
10.19%
-3.06%
10.39%
2.42%
-3.32%
-4.30%
-6.34%
-7.95%
-2.36%
-14.72%

46.05
44.43
44.83
50.72
61.76
57.44
59.96
63.31
55.91
53.37
56.85
52.74
58.44
52.35
45.10
47.28
42.36
44.07
39.34
40.75
40.67
37.04
41.12
38.65
44.13
39.93
40.24
37.49
41.63
43.06
4477
39.74
38.34
35.11
37.42
41.84
40.11
41.68
44.55
44.84
42.32
44.09
42.56
40.17
38.96
34.86
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-9.90%
-3.52%
0.90%
13.14%
21.77%
-6.99%
4.39%%
5.59%
-11.69%
-4.54%
6.52%
-1.23%
10.81%
-10.42%
-13.85%
4.83%
-10.41%
4.04%
-10.73%
3.58%
-0.20%
-8.93%
11.02%
-6.01%
14.18%
-9.52%
0.78%
-6.83%
11.04%
3.44%
3.97%
-11.24%
-3.52%
-8.42%
6.58%
11.81%
-4.13%
3.91%
6.89%
0.65%
-5.62%
4.18%
-3.47%
-5.62%
-3.01%
-10.52%

28.81
31.69
33.79
29.88
30.49
27.96
29.59
26.46
26.65
24.97
25.50
27.05
28.39
35.24
33.00
40.04
42.35
40.95
37.67
37.43
37.81
37.13
34.76
28.09
28.28
29.76
30.25
27.95
29.56
30.90
28.23
25.75
24.85
18.20
18.17
20.01
20.46
20.80
22.72
22.80
22.89
22.63
18.67
17.51
15.49
14.95

-6.79%
10.00%
6.63%
-11.57%
2.04%
-8.30%
5.83%
-10.58%
0.72%
-6.30%
2.12%
6.08%
4.95%
24.13%
-6.36%
21.33%
577%
-3.31%
-8.01%
-0.64%
1.02%
-1.80%
-6.38%
-19.19%
0.68%
5.23%
1.65%
-7.60%
5.76%
453%
-8.64%
-8.78%
-3.50%
-26.76%
-0.16%
10.13%
2.25%
1.66%
9.23%
0.35%
0.39%
-1.14%
-17.50%
-6.21%
-11.54%
-3.49%



10/01/02

01/02/80
02/01/80
03/03/80
04/01/80
05/01/80
06/02/80
07/01/80
08/01/80
09/02/80
10/01/80
11/03/80
12/01/80
01/2/81
02/02/81
03/02/81
04/01/81
05/01/81
06/01/81
07/01/81
08/03/81
09/01/81
10/01/81
11/02/81
12/01/81
01/04/82
02/01/82
03/01/82
04/01/82
05/03/82
06/01/82
07/01/82
08/02/82
09/01/82
10/01/82
11/01/82
12/01/82
01/03/83
02/01/83
03/01/83
04/04/83
05/02/83
06/01/83
07/01/83

39.85

EK
4.55
441
461
511
529
558
6.10
6.57
6.69
6.96
7.35
741
7.40
850
8.66
8.16
8.28
8.13
8.13
7.39
7.25
7.31
8.07
8.27
8.79
8.29
8.63
8.47
8.75
9.01
9.23
10.28
10.17
10.90
12.16
11.10
11.00
11.84
10.82
11.17
9.77
9.77
9.44

10.76%

%

-3.08%
4.54%
10.85%
3.52%
5.48%
9.32%
7.70%
1.83%
4.04%
5.60%
0.82%
-0.13%
14.86%
1.88%
-S5.77%
147%
-1.81%
0.00%
-9.10%
-1.89%
0.83%
10.40%
2.48%
6.29%
-5.69%
4.10%
-1.85%
3.31%
297%
2.44%
11.38%
-1.07%
7.18%
11.56%
-8.72%
-0.90%
7.64%
-8.61%
3.23%
-12.53%
0.00%
-3.38%

39.87

412
3.97
3.62
357
361
3.75
4.23
442
4.35
4.06
3.75
3.80
3.89
4.35
459
4.68
4.94
4.70
4.56
4.22
4.06
3.32
347
3.61
3.56
3.59
397
4.05
4.27
4.45
4.26
4.96
4.78
5.82
6.27
6.53
6.62
6.56
6.34
7.31
7.13
7.90
7.99

a7

14.37%

%

-3.64%
-8.82%
-1.38%
1.12%
3.88%
12.80%
4.49%
-1.58%
-6.67%
-7.64%
1.33%
2.3™%
11.83%
5.52%
1.96%
5.56%
-4.86%
-2.98%
-7.46%
-3.79%
-18.23%
4.52%
4.03%
-1.39%
0.84%
10.58%
2.02%
5.43%
4.22%
-4.27%
16.43%
-3.63%
21.76%
7.73%
4.15%
1.38%
-0.91%
-3.35%
15.30%
-2.46%
10.80%
1.14%

16.49

HON
0.39
0.40
0.32
0.34
0.39
0.37
0.40
041
0.40
0.43
0.48
0.44
0.41
0.47
0.47
047
0.52
0.51
0.51
0.49
0.42
0.48
0.52
0.48
0.48
0.46
0.39
0.41
0.46
0.41
0.47
0.52
0.47
0.52
0.58
054
0.58
0.69
0.82
0.84
0.98
1.00
1.05

10.30%

%

2.56%
-20.00%
6.25%
14.71%
-5.13%
8.11%
2.50%
-2.44%
7.50%
11.63%
-8.33%
-6.82%
14.63%
0.00%
0.00%
10.64%
-1.92%
0.00%
-3.92%
-14.29%
14.29%
8.33%
-7.69%
0.00%
-4.17%
-15.22%
513%
12.20%
-10.87%
14.63%
10.64%
-9.62%
10.64%
11.54%
-6.90%
7.41%
18.97%
18.84%
2.44%
16.67%
2.04%
5.00%



08/01/83
09/01/83
10/03/83
11/01/83
12/01/83
01/03/84
02/01/84
03/01/84
04/02/84
05/01/84
06/01/84
07/02/84
08/01/84
09/04/84
10/01/84
11/01/84
12/03/84
01/02/85
02/01/85
03/01/85
04/01/85
05/01/85
06/03/85
07/01/85
08/01/85
09/03/85
10/01/85
11/01/85
12/02/85
01/02/86
02/03/86
03/03/86
04/01/86
05/01/86
06/02/86
07/01/86
08/01/86
09/02/86
10/01/86
11/03/86
12/01/86
01/02/87
02/02/87
03/02/87
04/01/87
05/01/87

9.23

9.48

9.23

10.52
10.93
10.47
9.99

9.37

891

10.02
10.47
11.17
11.62
11.00
11.06
11.43
11.59
11.81
11.59
11.34
11.03
11.29
11.20
11.42
11.25
11.25
11.25
13.12
13.38
12.75
15.03
16.75
15.64
16.47
16.00
15.42
15.74
14.77
16.96
19.09
19.30
21.87
21.92
21.95
21.56
22.98

-2.22%
2.71%
-2.64%
13.98%
3.90%
-4.21%
-4.58%
-6.21%
-4.91%
12.46%
4.49%
6.69%
4.03%
-5.34%
0.55%
3.35%
1.40%
1.90%
-1.86%
-2.16%
-2.73%
2.36%
-0.80%
1.96%
-1.49%
0.00%
0.00%
16.62%
1.98%
-4.71%
17.88%
11.44%
-6.63%
5.31%
-2.85%
-3.63%
2.08%
-6.16%
14.83%
12.56%
1.10%
13.32%
0.23%
0.14%
-1.78%
6.59%

7.76
813
8.56
8.26
8.44
8.23
8.08
7.60
7.83
7.58
7.96
8.42
9.23
9.69
10.06
9.67
10.16
10.77
10.64
9.77
9.05
9.94
9.99
9.82
9.70
9.64
9.61
10.47
10.51
11.05
12.01
13.32
12.36
12.72
12.38
10.86
11.90
11.20
11.76
12.46
11.29
12.87
13.17
13.79
15.89
15.47
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-2.88%
4.77%
5.29%

-3.50%
2.18%

-2.49%

-1.82%

-5.94%
3.03%

-3.19%
5.01%
5.78%
9.62%
4.98%
3.82%
-3.88%
5.07%
6.00%
-1.21%
-8.18%
-1.37%
9.83%
0.50%
-1.70%
-1.22%
-0.62%
-0.31%
8.95%
0.38%
5.14%
8.69%

10.91%
-1.21%
2.91%
-2.67%

-12.28%
9.58%

-5.88%
5.00%
5.95%
-9.39%

13.99%
2.33%
4.71%

15.23%
-2.64%

116
122
119
125
1.28
121
1.20
127
132
1.30
123
112
1.40
145
1.36
151
1.50
1.70
176
172
2.03
1.98
2.02
212
197
211
2.08
2.29
231
233
2.63
2.65
2.67
241
2.39
2.20
2.29
2.27
2.28
242
234
2.76
279
279
2.69
2.57

10.48%
517%
-2.46%
5.04%
240%
-5.47%
-0.83%
5.83%
3.94%
-1.52%
-5.38%
-8.94%
25.00%
3.57%
-6.21%
11.03%
-0.66%
13.33%
3.53%
-2.271%
18.02%
-2.46%
2.02%
4.95%
-7.08%
7.11%
-1.42%
10.10%
0.87%
0.87%
12.88%
0.76%
0.75%
-9.74%
-0.83%
-7.95%
4.09%
-0.87%
0.44%
6.14%
-3.31%
17.95%
1.09%
0.00%
-3.58%
-4.46%



06/01/87
07/01/87
08/03/87
09/01/87
10/0v/87
11/02/87
12/01/87
01/04/88
02/01/88
03/01/88
04/04/88
05/02/88
06/01/88
07/01/88
08/01/88
09/01/88
10/03/88
11/01/88
12/01/88
01/03/89
02/01/89
03/01/89
04/03/89
05/01/89
06/01/89
07/03/89
08/01/89
09/01/89
10/02/89
11/01/89
12/01/89
01/02/90
02/01/90
03/01/90
04/02/90
05/01/90
06/01/90
07/02/90
08/01/90
09/04/90
10/01/90
11/01/90
12/03/90
01/02/91
02/01/91
03/01/91

24.81
27.05
29.04
29.47
24.19
19.82
21.46
19.05
19.21
18.05
18.05
18.81
20.26
20.43
19.48
20.39
21.92
20.73
20.68
22.22
21.36
21.01
22.22
20.95
22.00
22.59
22.94
21.93
20.57
20.10
19.68
18.25
18.25
18.97
17.88
19.75
19.88
18.71
20.00
19.13
19.76
21.31
20.93
21.43
22.24
22.18

7.96%
9.03%
7.36%
1.48%
-17.92%
-18.07%
8.21%
-11.23%
0.84%
-6.04%
0.00%
4.21%
1.71%
0.84%
-4.65%
4.67%
7.50%
-5.43%
-0.24%
7.45%
-3.87%
-1.64%
5.76%
-5.72%
5.01%
2.68%
1.55%
-4.40%
-6.20%
-2.28%
-2.09%
-1.27%
0.00%
3.95%
-5.75%
10.46%
0.66%
-5.89%
6.89%
-4.35%
3.29%
7.84%
-1.78%
2.39%
3.78%
-0.27%

15.00
16.13
17.19
1551
10.93
10.99
11.96
12.82
14.64
14.46
15.20
15.74
16.79
16.79
15.77
16.23
18.04
18.80
18.63
20.38
19.68
19.14
19.14
18.97
19.61
21.08
2341
22.28
21.20
21.32
20.53
20.23
22.19
22.69
21.88
24.44
23.94
23.43
20.35
18.56
18.81
19.08
17.97
18.95
20.88
19.95
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-3.04%
7.53%
6.57%

-9.77%

-29.53%
0.55%
8.83%
7.19%

14.20%

-1.23%
5.12%
3.55%
6.67%
0.00%

-6.08%
2.92%

11.15%
4.21%

-0.90%
9.39%

-3.43%

-2.74%
0.00%

-0.89%
3.37%
7.50%

11.05%

-4.83%

-4.85%
0.57%

-3.71%

-1.46%
9.69%
2.25%
-3.57%

11.70%
-2.05%
-2.13%

-13.15%

-8.80%
1.35%
1.44%
-5.82%
5.45%

10.18%
-4.45%

277
279
3.04
3.01
2.38
2.02
197
218
240
2.38
232
2.58
2.69
277
2.82
2.88
291
3.08
293
314
322
311
321
353
3.33
3.74
4.25
3.96
3.82
4.03
3.88
3.78
4.12
4.34
412
4.50
4.53
4.16
4.04
3.63
3.27
3.88
3.78
4.05
4.42
431

7.78%
0.72%
8.96%
-0.99%
-20.93%
-15.13%
-2.48%
10.66%
10.09%
-0.83%
-2.52%
11.21%
4.26%
2.97%
1.81%
213%
1.04%
5.84%
-4.87%
7.17%
2.55%
-3.42%
3.22%
9.97%
-5.67%
12.31%
13.64%
-6.82%
-3.54%
5.50%
-3.72%
-2.58%
8.99%
5.34%
-5.07%
9.22%
0.67%
-8.17%
-2.88%
-10.15%
-9.92%
18.65%
-2.58%
7.14%
9.14%
-2.49%



04/01/91
05/01/91
06/03/91
07/01/91
08/01/91
09/03/91
10/01/91
11/01/91
12/02/91
01/02/92
02/03/2
03/02/92
04/01/92
05/01/92
06/01/92
07/01/92
08/03/92
09/01/92
10/01/92
11/02/92
12/01/92
01/04/93
02/01/93
03/01/93
04/01/93
05/03/93
06/01/93
07/01/93
08/02/93
09/01/93
10/01/93
11/01/93
12/01/93
01/03/94
02/01/94
03/01/94
04/04/94
05/02/94
06/01/94
07/01/94
08/01/94
09/01/94
10/03/94
11/01/94
12/01/94
01/03/95

21.16
21.81
19.94
21.10
22.45
22.19
23.49
2454
25.39
26.57
23.74
21.61
21.08
21.48
21.62
23.43
24.11
24.24
22.27
23.10
22.34
27.51
29.87
30.21
27.15
29.09
28.11
30.15
34.57
33.66
35.64
34.79
32.14
31.89
31.37
32.38
30.28
34.49
35.41
35.60
36.90
38.39
35.70
34.05
35.73
36.66

-4.60%
3.07%
-8.57%
5.82%
6.40%
-1.16%
5.86%
4.47%
3.46%
4.65%
-10.65%
-8.97%
-2.45%
1.90%
0.65%
8.37%
2.90%
0.54%
-8.13%
3.73%
-3.29%
23.14%
8.58%
1.14%
-10.13%
7.15%
-3.37%
7.26%
14.66%
-2.63%
5.88%
-2.38%
-71.62%
-0.78%
-1.63%
3.22%
-6.49%
13.90%
2.67%
0.54%
3.65%
4.04%
-7.01%
-4.62%
4.93%
2.60%

18.90
23.04
21.77
21.23
20.50
20.17
18.95
16.59
15.58
17.47
20.46
19.99
22.64
21.76
24.25
22.95
19.30
17.91
17.14
18.09
18.09
21.17
21.00
21.22
23.05
22.74
25.22
27.48
26.68
23.76
27.10
30.14
31.36
35.00
33.39
30.89
32.53
30.92
28.91
29.56
29.02
27.08
22.82
22.14
24.46
22.57
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-5.26%
21.90%
-5.51%
-2.48%
-3.44%
-1.61%
-6.05%
-12.45%
-6.09%
12.13%
17.12%
-2.30%
13.26%
-3.89%
11.44%
-5.36%
-15.90%
-7.20%
-4.30%
5.54%
0.00%
17.03%
-0.80%
1.05%
8.62%
-1.34%
10.91%
8.96%
-2.91%
-10.94%
14.06%
11.22%
4.05%
11.61%
-4.60%
-71.49%%
5.31%
-4.95%
-6.50%
2.25%
-1.83%
-6.69%
-15.73%
-2.98%
10.48%
-1.73%

4.40
472
522
6.15
6.37
6.02
6.89
6.61
7.46
8.42
8.61
8.76
10.11
10.24
9.49
9.79
9.42
9.35
9.98
10.46
11.08
10.55
12.27
12.41
12.16
12.66
12.66
13.30
14.41
14.05
13.81
13.93
15.47
15.40
15.18
1451
13.72
14.10
13.90
15.35
15.14
13.83
14.03
13.35
13.92
14.63

2.09%
7.21%
10.59%
17.82%
3.58%
-5.49%
14.45%
-4.06%
12.86%
12.87%
2.26%
1.74%
15.41%
1.29%
-71.32%
3.16%
-3.78%
-0.74%
6.74%
4.81%
5.93%
-4.78%
16.30%
1.14%
-2.01%
4.11%
0.00%
5.06%
8.35%
-2.50%
-1.71%
0.87%
11.06%
-0.45%
-1.43%
-4.41%
-5.44%
277%
-1.42%
10.43%
-1.37%
-8.65%
1.45%
-4.85%
4.27%
5.10%



02/01/95
03/01/95
04/03/95
05/01/95
06/01/95
07/03/95
08/01/95
09/01/95
10/02/95
11/01/95
12/01/95
01/02/96
02/01/96
03/01/96
04/01/96
05/01/96
06/03/96
07/01/96
08/01/96
09/03/96
10/01/96
11/01/96
12/02/96
01/02/97
02/03/97
03/03/97
04/01/97
05/01/97
06/02/97
07/01/97
08/01/97
09/02/97
10/01/97
11/03/97
12/01/97
01/02/98
02/02/98
03/02/98
04/01/98
05/01/98
06/01/98
07/01/98
08/03/98
09/01/98
10/01/98
11/02/98

38.46
40.16
43.36
45.84
46.03
43.75
44.14
45.29
47.87
52.47
51.51
56.41
55.27
54.89
59.14
57.80
60.43
58.00
56.66
61.34
62.22
63.70
63.02
68.12
70.82
59.97
65.59
65.74
60.89
53.15
52.20
51.86
47.82
48.77
48.71
52.48
53.14
52.53
58.46
58.16
59.53
68.34
63.99
62.97
63.48
59.84

4.91%
4.42%
7.97%
572%
0.41%
-4.95%
0.89%
2.61%
5.70%
9.61%
-1.83%
9.51%
-2.02%
-0.69%
7.74%
-2.27%
4.55%
-4.02%
-2.31%
8.26%
1.43%
2.38%
-1.07%
8.09%
3.96%
-15.32%
9.37%
0.23%
-7.38%
-12.71%
-1.79%
-0.65%
-1.79%
1.99%
-0.12%
1.74%
1.26%
-1.15%
11.29%
-0.51%
2.36%
14.80%
-6.37%
-1.59%
0.81%
-5.73%

24.88
25.68
26.34
28.21
27.55
28.65
27.87
27.72
25.87
28.87
31.48
31.33
30.74
31.94
32.54
33.32
31.66
29.46
30.22
29.23
32.66
35.35
34.20
36.19
35.81
34.27
35.81
35.81
34.79
38.62
39.48
42.12
40.39
38.64
40.83
38.94
46.70
45.89
45.63
49.03
45.57
49.33
39.93
37.70
43.41
48.36
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10.23%
3.22%
2.57%
7.10%

-2.34%
3.99%

-2.72%

-0.54%

-6.67%

11.60%
9.04%

-0.48%

-1.88%
3.90%
1.88%
2.40%

-4.98%

-6.95%
2.58%

-3.28%

11.73%
8.24%

-3.25%
5.82%

-1.05%

-4.30%
4.49%
0.00%

-2.85%

11.01%
2.23%
6.69%

-4.11%

-4.33%
5.67%

-4.63%

19.93%

-1.73%

-0.57%
7.45%

-7.06%
8.25%

-19.06%

-5.58%

15.15%

11.40%

15.66
16.23
16.39
16.86
18.58
19.52
18.69
18.58
17.90
20.12
20.18
21.19
23.82
25.32
24.84
23.63
24.65
25.35
26.84
28.63
28.47
32.04
29.31
30.78
31.83
31.39
31.83
34.04
37.26
40.91
36.84
37.93
32.13
33.26
34.76
34.88
38.26
37.76
39.38
38.56
40.03
39.24
31.07
32.04
35.27
39.99

7.04%
3.64%
0.99%
2.87%
10.20%
5.06%
-4.25%
-0.59%
-3.66%
12.40%
0.30%
5.00%
12.41%
6.30%
-1.90%
-4.87%
4.32%
2.84%
5.88%
6.67%
-0.56%
12.54%
-8.52%
5.02%
3.41%
-1.38%
1.40%
6.94%
9.46%
9.80%
-9.95%
2.96%
-15.29%
3.52%
4.51%
0.35%
9.69%
-1.31%
4.29%
-2.08%
3.81%
-1.97%
-20.82%
3.12%
10.08%
13.38%



12/01/98
01/04/99
02/01/99
03/01/99
04/01/99
05/03/99
06/01/99
07/01/99
08/02/99
09/01/99
10/01/99
11/01/99
12/01/99
01/03/00
02/01/00
03/01/00
04/03/00
05/01/00
06/01/00
07/03/00
08/01/00
09/01/00
10/02/00
11/01/00
12/01/00
01/02/01
02/01/01
03/01/01
04/02/01
05/01/01
06/01/01
07/02/01
08/01/01
09/04/01
10/01/01
110101
12/03/01
01/02/02
02/04/02
03/01/02
04/01/02
05/01/02
06/03/02
07/01/02
08/01/02
09/03/02

59.32
53.86
54.89
52.97
61.99
56.43
56.54
57.68
61.64
63.47
57.87
52.30
55.99
52.30
48.81
46.25
48.01
51.26
51.05
47.08
53.80
35.32
38.77
36.67
34.39
38.09
39.67
35.17
38.35
42.11
41.53
38.53
40.12
29.22
22.97
27.61
26.85
25.91
28.73
28.43
29.38
31.15
27.31
28.82
28.60
2551

-0.87%
-9.20%
1.91%
-3.50%
17.03%
-8.97%
0.19%
2.02%
6.87%
2.97%
-8.82%
-9.63%
7.06%
-6.59%
-6.67%
-5.24%
3.81%
6.77%
-0.41%
-7.78%
14.27%
-34.35%
9.77%
-5.42%
-6.22%
10.76%
4.15%
-11.34%
9.04%
9.80%
-1.38%
-1.22%
4.13%
-27.17%
-21.39%
20.20%
-2.75%
-3.50%
10.88%
-1.04%
3.34%
6.02%
-12.33%
553%
-0.76%
-10.80%

49.53
62.12
57.45
60.54
61.97
58.39
55.85
51.73
56.52
53.69
60.09
63.42
62.46
69.23
65.77
71.61
80.96
61.43
50.50
49.53
61.39
57.00
54.48
43.80
45.07
47.51
47.60
46.29
48.93
51.26
57.97
57.29
49.71
38.95
37.52
45.66
44.65
46.98
49.17
56.10
59.53
58.10
49.97
43.52
45.26
36.79
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2.42%
25.42%
-1.52%

5.38%

2.36%
-5.78%
-4.35%
-7.38%

9.26%
-5.01%
11.92%

5.54%
-1.51%
10.84%
-5.00%

8.88%
13.06%
-24.12%
-17.79%
-1.92%
23.95%
-7.15%
-4.42%
-19.60%

2.90%

5.41%

0.19%
-2.75%

5.70%

4.76%
13.09%
-1.17%
-13.23%
-21.65%
-3.67%
21.70%
-2.21%

5.22%

4.66%
14.09%

6.11%
-2.40%
-13.99%
-12.91%

4.00%
-18.71%

40.27
35.44
37.76
44.88
53.60
53.12
57.64
59.19
56.37
54.99
52.24
55.20
53.07
44.16
44.46
48.67
51.73
50.69
31.22
31.51
36.23
33.20
50.14
45.59
44.24
44.19
43.87
38.31
45.65
45.44
32.77
34.80
35.35
25.05
28.03
31.63
32.28
32.08
36.59
36.73
35.21
37.81
33.98
3121
29.06
21.01

0.70%
-11.99%
6.55%
18.86%
19.43%
-0.90%
8.51%
2.69%
-4.76%
-2.45%
-5.00%
5.67%
-3.86%
-16.79%
0.68%
9.47%
6.29%
-2.01%
-38.41%
0.93%
14.98%
-8.36%
51.02%
-9.07%
-2.96%
-0.11%
-0.72%
-12.67%
19.16%
-0.46%
-27.88%
6.19%
1.58%
-29.14%
11.90%
12.84%
2.06%
-0.62%
14.06%
0.38%
-4.14%
7.38%
-10.13%
-8.15%
-6.89%
-27.70%



10/01/02

01/02/80
02/01/80
03/03/80
04/01/80
05/01/80
06/02/80
07/01/80
08/01/80
09/02/80
10/01/80
11/03/80
12/01/80
01/02/81
02/02/81
03/02/81
04/01/81
05/01/81
06/01/81
07/01/81
08/03/81
09/01/81
10/01/81
11/02/81
12/01/81
01/04/82
02/01/82
03/01/82
04/01/82
05/03/82
06/01/82
07/01/82
08/02/82
09/01/82
10/01/82
11/01/82
12/01/82
01/03/83
02/01/83
03/01/83
04/04/83
05/02/83
06/01/83
07/01/83

31.69

HPQ
0.30
0.30
0.30
0.27
0.29
0.31
0.38
0.36
0.39
0.39
0.47
0.49
0.45
0.48
0.52
0.56
0.60
0.55
0.55
0.50
0.49
0.54
0.49
0.48
0.54
0.51
0.50
0.55
0.54
0.54
0.53
0.69
0.68
0.80
0.93
0.96
104
111
1.06
1.00
110
123
115

24.23%

%

0.00%
0.00%
-10.00%
7.41%
6.90%
22.58%
-5.26%
8.33%
0.00%
20.51%
4.26%
-8.16%
6.67%
8.33%
7.69%
7.14%
-8.33%
0.00%
-9.09%
-2.00%
10.20%
-9.26%
-2.04%
12.50%
-5.56%
-1.96%
10.00%
-1.82%
0.00%
-1.85%
30.19%
-1.45%
17.65%
16.25%
3.23%
8.33%
6.73%
-4.50%
-5.66%
10.00%
11.82%
-6.50%

31.45

IBM
1.26
122
1.07
1.06
114
121
134
142
1.39
144
1.56
155
147
155
151
141
151
148
144
1.50
148
1.40
159
1.66
1.86
191
184
1.98
2.00
197
214
242
252
2.74
3.10
3.45
354
3.68
3.78
4.35
4.27
4.62
4.62
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-14.51%

%

-3.17%
-12.30%
-0.93%
7.55%
6.14%
10.74%
597%
-2.11%
3.60%
8.33%
-0.64%
-5.16%
5.44%
-2.58%
-6.62%
7.09%
-1.99%
-2.70%
4.17%
-1.33%
-5.41%
13.57%
4.40%
12.05%
2.69%
-3.66%
7.61%
1.01%
-1.50%
8.63%
13.08%
4.13%
8.73%
13.14%
11.29%
2.61%
3.95%
2.72%
15.08%
-1.84%
8.20%
0.00%

23.23

IP
0.18
021
0.17
0.18
0.21
0.22
0.26
0.28
0.28
0.27
0.36
0.33
0.33
0.42
0.45
041
0.47
0.46
0.48
0.49
0.45
0.43
053
0.50
0.49
0.52
0.49
0.53
0.59
0.63
0.59
0.81
0.76
0.90
1.00
1.04
1.07
133
1.25
134
151
134
1.36

10.57%

%

16.67%
-19.05%
5.88%
16.67%
4.76%
18.18%
7.69%
0.00%
-3.57%
33.33%
-8.33%
0.00%
27.271%
7.14%
-8.89%
14.63%
-2.13%
4.35%
2.08%
-8.16%
-4.44%
23.26%
-5.66%
-2.00%
6.12%
S5.77%
8.16%
11.32%
6.78%
-6.35%
37.29%
-6.17%
18.42%
11.11%
4.00%
2.88%
24.30%
-6.02%
7.20%
12.69%
-11.26%
1.49%



08/01/83
09/01/83
10/03/83
11/01/83
12/01/83
01/03/84
02/01/84
03/01/84
04/02/84
05/01/84
06/01/84
07/02/84
08/01/84
09/04/84
10/01/84
11/01/84
12/03/84
01/02/85
02/01/85
03/01/85
04/01/85
05/01/85
06/03/85
07/01/85
08/01/85
09/03/85
10/01/85
11/01/85
12/02/85
01/02/86
02/03/86
03/03/86
04/01/86
05/01/86
06/02/86
07/01/86
08/01/86
09/02/86
10/01/86
11/03/86
12/01/86
01/02/87
02/02/87
03/02/87
04/01/87
05/01/87

117
113
0.96
1.08
1.16
1.10
0.97
1.02
1.03
0.97
1.02
1.02
1.10
1.06
1.03
0.93
0.97
1.08
1.06
0.99
0.92
0.97
1.03
112
1.05
0.97
0.90
1.07
111
1.19
133
134
1.38
141
1.26
121
143
1.20
121
135
132
158
173
1.80
1.78
2.06

1.74%
-3.42%
-15.04%
12.50%
7.41%
-5.17%
-11.82%
515%
0.98%
-5.83%
515%
0.00%
7.84%
-3.64%
-2.83%
-9.71%
4.30%
11.34%
-1.85%
-6.60%
-1.07%
5.43%
6.19%
8.74%
-6.25%
-71.62%
-1.22%
18.89%
3.74%
7.21%
11.76%
0.75%
2.99%
217%
-10.64%
-3.97%
18.18%
-16.08%
0.83%
11.57%
-2.22%
19.70%
9.49%
4.05%
-1.11%
15.73%

4.74
5.03
5.02
4.80
4.99
4.66
4.66
481
481
4.71
4.62
4.83
561
5.63
5.85
572
578
6.41
6.51
6.17
6.14
6.47
6.23
6.61
6.59
6.45
6.76
7.53
8.38
8.16
8.36
8.40
8.66
8.70
8.36
7.57
8.20
7.95
7.30
7.78
7.35
7.88
8.83
9.50
10.13
10.40
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2.60%
6.12%
-0.20%
-4.38%
3.96%
-6.61%
0.00%
3.22%
0.00%
-2.08%
-1.91%
4.55%
16.15%
0.36%
3.91%
-2.22%
1.05%
10.90%
1.56%
-5.22%
-0.49%
537%
-3.71%
6.10%
-0.30%
-2.12%
4.81%
11.39%
11.29%
-2.63%
2.45%
0.48%
3.10%
0.46%
-3.91%
-9.45%
8.32%
-3.05%
-8.18%
6.58%
-5.53%
7.21%
12.06%
7.59%
6.63%
2.67%

152
151
1.39
181
1.82
1.66
167
181
1.86
173
1.79
1.80
224
201
2.02
222
2.36
2.38
245
2.36
2.39
2.63
254
2.65
279
2.62
251
2.96
313
3.20
3.83
4.10
381
4.49
451
4.60
518
519
558
6.17
6.06
7.44
7.57
8.92
831
7.85

11.76%
-0.66%
-7.95%
30.22%
0.55%
-8.79%
0.60%
8.38%
2.76%
-6.99%
3.47%
0.56%
24.44%
-10.27%
0.50%
9.90%
6.31%
0.85%
2.99%
-3.67%
1.27%
10.04%
-3.42%
4.33%
5.28%
-6.09%
-4.20%
17.93%
5.74%
2.24%
19.69%
7.05%
-7.07%
17.85%
0.45%
2.00%
12.61%
0.19%
7.51%
10.57%
-1.78%
22.71%
1.75%
17.83%
-6.84%
-5.54%



06/01/87
07/01/87
08/03/87
09/01/87
10/0v/87
11/02/87
12/01/87
01/04/88
02/01/88
03/01/88
04/04/88
05/02/88
06/01/88
07/01/88
08/01/88
09/01/88
10/03/88
11/01/88
12/01/88
01/03/89
02/01/89
03/01/89
04/03/89
05/01/89
06/01/89
07/03/89
08/01/89
09/01/89
10/02/89
11/01/89
12/01/89
01/02/90
02/01/90
03/01/90
04/02/90
05/01/0
06/01/90
07/02/90
08/01/90
09/04/90
10/01/90
11/01/90
12/03/90
01/02/91
02/01/91
03/01/91

1.95
1.95
211
2.27
161
147
1.89
184
2.00
1.99
2.00
185
184
1.67
154
167
1.69
1.62
1.80
1.96
1.87
1.76
1.95
185
1.80
187
1.82
1.78
1.69
1.60
170
161
155
1.68
1.60
175
1.76
161
1.30
1.28
1.00
115
125
153
183
201

-5.34%
0.00%
8.21%
7.58%

-29.07%

-8.70%

28.57%

-2.65%
8.70%

-0.50%
0.50%

-7.50%

-0.54%

-9.24%

-1.78%
8.44%
1.20%

-4.14%

11.11%
8.89%

-4.59%

-5.88%

10.80%

-5.13%

-2.70%
3.89%

-2.67%

-2.20%

-5.06%

-5.33%
6.25%

-5.29%

-3.73%
8.39%
-4.76%
9.37%
0.57%
-8.52%

-19.25%

-1.54%

-21.88%

15.00%
8.70%

22.40%

19.61%
9.84%

10.56
10.46
11.25
10.07
8.19
7.68
8.01
7.79
8.49
7.78
8.19
8.46
9.58
9.46
8.69
8.99
9.56
9.58
9.85
10.56
10.17
9.13
9.55
9.59
9.79
10.06
10.70
9.98
9.16
9.37
9.04
9.47
10.49
10.71
11.01
12.68
12.41
11.78
11.27
11.76
11.67
13.15
13.08
14.67
15.50
13.70
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1.54%
-0.95%
7.55%
-10.49%
-18.67%
-6.23%
4.30%
-2.75%
8.99%
-8.36%
527%
3.30%
13.24%
-1.25%
-8.14%
3.45%
6.34%
0.21%
2.82%
7.21%
-3.69%
-10.23%
4.60%
0.42%
2.09%
2.76%
6.36%
-6.73%
-8.22%
2.29%
-3.52%
4.76%
10.77%
2.10%
2.80%
15.17%
-2.13%
-5.08%
-4.33%
4.35%
-0.77%
12.68%
-0.53%
12.16%
5.66%
-11.61%

8.39
843
9.37
9.17
6.58
6.63
7.70
7.06
831
7.61
8.10
8.17
9.28
8.70
8.87
8.87
9.07
9.11
9.44
10.31
9.79
9.53
10.29
10.52
9.88
11.09
12.82
12.29
10.97
11.65
12.85
11.48
11.84
11.87
11.63
12.68
12.28
13.61
11.85
10.83
11.57
12.63
13.72
15.10
16.11
16.01

6.88%
0.48%
11.15%
-2.13%
-28.24%
0.76%
16.14%
-8.31%
17.71%
-8.42%
6.44%
0.86%
13.59%
-6.25%
1.95%
0.00%
2.25%
0.44%
3.62%
9.22%
-5.04%
-2.66%
7.97%
2.24%
-6.08%
12.25%
15.60%
-4.13%
-10.74%
6.20%
10.30%
-10.66%
3.14%
0.25%
-2.02%
9.03%
-3.15%
10.83%
-12.93%
-8.61%
6.83%
9.16%
8.63%
10.06%
6.69%
-0.62%



04/01/91
05/01/91
06/03/91
07/01/91
08/01/91
09/03/91
10/01/91
11/01/91
12/02/91
01/02/92
02/03/92
03/02/92
04/01/92
05/01/92
06/01/92
07/01/92
08/03/92
09/01/92
10/01/92
11/02/92
12/01/92
01/04/93
02/01/93
03/01/93
04/01/93
05/03/93
06/01/93
07/01/93
08/02/93
09/01/93
10/01/93
11/01/93
12/01/93
01/03/94
02/01/94
03/01/94
04/04/94
05/02/94
06/01/94
07/01/94
08/01/94
09/01/94
10/03/94
11/01/94
12/01/94
01/03/95

2.05
218
2.08
2.20
2.16
2.07
211
2.01
243
253
312
351
3.49
331
3.08
3.28
256
256
261
3.05
3.29
3.39
3.47
3.66
3.60
4.01
3.99
355
3.65
347
3.74
3.74
412
4.44
472
4.38
428
419
4.14
4.27
4.95
4.94
553
552
5.79
5.83

1.99%
6.34%
-4.59%
577%
-1.82%
-4.17%
1.93%
-4.74%
20.90%
4.12%
23.32%
12.50%
-0.57%
-5.16%
-6.95%
6.49%
-21.95%
0.00%
1.95%
16.86%
7.87%
3.04%
2.36%
5.48%
-1.64%
11.39%
-0.50%
-11.03%
2.82%
-4.93%
7.78%
0.00%
10.16%
1.77%
6.31%
-71.20%
-2.28%
-2.10%
-1.19%
3.14%
15.93%
-0.20%
11.94%
-0.18%
4.89%
0.69%

12.40
13.40
12.26
12.78
12.85
13.74
13.03
12.90
12.41
12.55
12.79
12.30
13.37
14.10
15.20
14.72
14.21
13.24
10.97
12.05
8.89

9.09

10.02
9.38

8.96

10.17
9.52

8.58

9.02

8.28

9.07

10.84
11.36
11.36
10.83
11.19
11.78
13.13
12.24
12.90
1451
14.74
15.78
15.19
15.78
15.48
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-9.49%
8.06%
-8.51%
4.24%
0.55%
6.93%
-5.17%
-1.00%
-3.80%
1.13%
1.91%
-3.83%
8.70%
5.46%
7.80%
-3.16%
-3.46%
-6.83%
-17.15%
9.85%
-26.22%
2.25%
10.23%
-6.39%
-4.48%
13.50%
-6.39%
-9.87%
513%
-8.20%
9.54%
19.51%
4.80%
0.00%
-4.67%
3.32%
527%
11.46%
-6.78%
5.39%%
12.48%
1.59%
7.06%
-3.74%
3.88%
-1.90%

16.51
18.98
18.94
18.67
19.13
18.71
20.88
18.71
19.84
20.26
21.12
21.05
21.30
20.56
20.38
19.47
18.57
19.06
19.32
19.91
20.33
19.69
20.02
19.48
20.49
21.25
20.38
20.30
21.18
19.60
19.35
22.18
2251
24.96
24.57
22.97
22.08
23.95
2291
25.20
27.18
27.66
26.25
25.68
27.07
25.54

3.12%
14.96%
-0.21%
-1.43%

2.46%
-2.20%
11.60%

-10.39%

6.04%

212%

4.24%
-0.33%

1.19%
-3.47%
-0.88%
-4.47%
-4.62%

2.64%

1.36%

3.05%

211%
-3.15%

1.68%
-2.70%

5.18%

3.71%
-4.09%
-0.39%

4.33%
-7.46%
-1.28%
14.63%

1.49%
10.88%
-1.56%
-6.51%
-3.87%

8.47%
-4.34%
10.00%

7.86%

1.77%
-5.10%
-2.17%

5.41%
-5.65%



02/01/95
03/01/95
04/03/95
05/01/95
06/01/95
07/03/95
08/01/95
09/01/95
10/02/95
11/01/95
12/01/95
01/02/96
02/01/96
03/01/96
04/01/%
05/01/96
06/03/96
07/01/96
08/01/96
09/03/96
10/01/96
11/01/96
12/02/96
01/02/97
02/03/97
03/03/97
04/01/97
05/01/97
06/02/97
07/01/97
08/01/97
09/02/97
10/01/97
11/03/97
12/01/97
01/02/98
02/02/98
03/02/98
04/01/98
05/01/98
06/01/98
07/01/98
08/03/98
09/01/98
10/01/98
11/02/98

6.67

7.13

7.84

7.82

8.92

9.33

9.58

10.09
11.21
10.04
10.24
10.36
12.32
11.60
13.05
13.13
12.40
10.95
10.89
12.19
11.04
13.48
12.63
13.23
1411
13.44
13.25
13.00
14.21
17.76
15.60
17.72
15.70
15.57
15.96
15.39
17.15
16.29
19.37
16.02
15.48
14.35
12.55
13.77
15.67
16.28

14.41%
6.90%
9.96%

-0.26%

14.07%
4.60%
2.68%
5.32%

11.10%

-10.44%
1.99%
1.17%

18.92%

-5.84%

12.50%
0.61%

-5.56%

-11.69%

-0.55%

11.94%

-9.43%

22.10%

-6.31%
4.75%
6.65%

-4.75%

-1.41%

-1.89%
9.31%

24.98%

-12.16%

13.59%

-11.40%

-0.83%
2.50%
-3.57%

11.44%
-5.01%

18.91%

-17.29%
-3.37%
-7.30%

-12.54%
9.72%

13.80%
3.89%

16.38
17.87
20.59
20.46
21.12
23.95
22.95
20.98
21.59
21.67
20.49
24.33
27.74
25.17
24.38
24.47
22.70
24.65
26.56
2891
29.96
37.42
35.57
36.83
34.07
32.53
38.04
41.00
42.78
50.12
48.23
50.43
46.86
52.30
49.97
47.16
50.08
49.81
55.56
56.56
55.26
63.78
54.39
62.06
71.72
79.99
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5.81%
9.10%
15.22%
-0.63%
3.23%
13.40%
-4.18%
-8.58%
2.91%
0.37%
-5.45%
18.74%
14.02%
-9.26%
-3.14%
0.37%
-1.23%
8.59%
7.75%
8.85%
3.63%
24.90%
-4.94%
3.54%
-7.49%
-4.52%
16.94%
7.78%
4.34%
17.16%
-3.77%
4.56%
-7.08%
11.61%
-4.46%
-5.62%
6.19%
-0.54%
11.54%
1.80%
-2.30%
15.42%
-14.72%
14.10%
15.57%
11.53%

27.92
27.42
28.15
29.23
31.88
31.41
31.05
31.86
28.06
29.44
29.15
31.36
27.90
30.83
31.12
31.50
29.13
29.92
32.01
34.01
34.11
34.42
32.80
33.10
34.12
31.97
34.63
39.67
40.24
46.51
44.13
46.01
37.64
40.17
36.47
38.64
39.85
40.06
44.60
39.70
37.11
38.51
32.32
40.72
40.56
38.37

9.32%
-1.79%
2.66%
3.84%
9.07%
-1.47%
-1.15%
2.61%
-11.93%
4.92%
-0.99%
7.58%
-11.03%
10.50%
0.94%
1.22%
-7.52%
2.71%
6.99%
6.25%
0.29%
0.91%
-4.71%
0.91%
3.08%
-6.30%
8.32%
14.55%
1.44%
15.58%
-5.12%
4.26%
-18.19%
6.72%
-9.21%
5.95%
3.13%
0.53%
11.33%
-10.99%
-6.52%
3.7%
-16.07%
25.99%
-0.39%
-5.40%



12/01/98
01/04/99
02/01/99
03/01/99
04/01/99
05/03/99
06/01/99
07/01/99
08/02/99
09/01/99
10/01/99
11/01/99
12/01/99
01/03/00
02/01/00
03/01/00
04/03/00
05/01/00
06/01/00
07/03/00
08/01/00
09/01/00
10/02/00
11/01/00
12/01/00
01/02/01
02/01/01
03/01/01
04/02/01
05/01/01
06/01/01
07/02/01
08/01/01
09/04/01
10/01/01
110101
12/03/01
01/02/02
02/04/02
03/01/02
04/01/02
05/01/02
06/03/02
07/01/02
08/01/02
09/03/02

17.86
20.49
17.37
17.81
20.71
24.77
26.48
27.59
27.77
23.99
19.61
25.08
30.16
28.71
35.67
35.23
35.88
31.94
59.30
51.88
57.29
46.21
44.30
30.13
30.14
35.20
27.56
29.95
27.23
28.08
27.48
23.69
22.30
15.49
16.24
21.22
19.90
21.42
19.49
17.45
16.63
18.57
14.93
13.83
13.12
11.47

9.71%
14.73%
-15.23%
2.53%
16.28%
19.60%
6.90%
4.19%
0.65%
-13.61%
-18.26%
27.89%
20.26%
-4.81%
24.24%
-1.23%
1.85%
-10.98%
85.66%
-12.51%
10.43%
-19.34%
-4.13%
-31.99%
0.03%
16.79%
-21.70%
8.67%
-9.08%
3.12%
-2.14%
-13.79%
-5.87%
-30.54%
4.84%
30.67%
-6.22%
7.64%
-9.01%
-10.47%
-4.70%
11.67%
-19.60%
-1.37%
-5.13%
-12.58%

89.31
88.77
82.45
86.09
101.60
112.94
125.84
122.37
121.39
117.92
95.75
100.57
105.26
109.54
100.37
115.63
108.92
104.95
107.15
109.78
129.26
110.27
96.44
91.67
83.33
109.80
98.05
94.40
113.01
109.86
111.53
103.39
98.35
90.25
106.34
113.88
119.17
106.29
96.79
102.60
82.63
79.52
71.17
69.59
74.67
57.76
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11.65%
-0.60%
-1.12%
4.41%
18.02%
11.16%
11.42%
-2.76%
-0.80%
-2.86%
-18.80%
5.03%
4.66%
4.07%
-8.37%
15.20%
-5.80%
-3.64%
2.10%
2.45%
17.74%
-14.69%
-12.54%
-4.95%
-9.10%
31.77%
-10.70%
-3.72%
19.71%
-2.79%
1.52%
-7.30%
-4.87%
-8.24%
17.83%
7.09%
4.65%
-10.81%
-8.94%
6.00%
-19.46%
-3.76%
-10.50%
-2.22%
7.30%
-22.65%

39.58
34.95
37.55
37.72
47.66
45.13
45.36
46.04
42.88
43.79
47.95
48.09
51.89
43.79
34.24
38.98
3351
31.95
27.36
30.92
2948
26.52
33.69
31.55
38.02
36.00
35.32
33.84
36.50
36.11
33.70
38.47
38.13
33.09
34.01
38.18
38.57
39.93
42.06
41.35
39.83
41.67
42.14
38.50
36.64
32.50

3.15%
-11.70%
7.44%
0.45%
26.35%
-5.31%
0.51%
1.50%
-6.86%
212%
9.50%
0.29%
7.90%
-15.61%
-21.81%
13.84%
-14.03%
-4.66%
-14.37%
13.01%
-4.66%
-10.04%
27.04%
-6.35%
20.51%
-5.31%
-1.89%
-4.19%
7.86%
-1.07%
-6.67%
14.15%
-0.88%
-13.22%
2.78%
12.26%
1.02%
3.53%
5.33%
-1.69%
-3.68%
4.62%
1.13%
-8.64%
-4.83%
-11.30%



10/01/02

01/02/80
02/01/80
03/03/80
04/01/80
05/01/80
06/02/80
07/01/80
08/01/80
09/02/80
10/01/80
11/03/80
12/01/80
01/02/81
02/02/81
03/02/81
04/01/81
05/01/81
06/01/81
07/01/81
08/03/81
09/01/81
10/01/81
11/02/81
12/01/81
01/04/82
02/01/82
03/01/82
04/01/82
05/03/82
06/01/82
07/01/82
08/02/82
09/01/82
10/01/82
11/01/82
12/01/82
01/03/83
02/01/83
03/01/83
04/04/83
05/02/83
06/01/83
07/01/83

1553 35.40%
MCD %
0.01
0.01 0.00%
0.01 0.00%
0.01 0.00%
0.01 0.00%
0.01 0.00%
0.02 100.00%
0.02 0.00%
0.02 0.00%
0.02 0.00%
0.02 0.00%
0.02 0.00%
0.03  50.00%
004 33.33%
0.04 0.00%
0.04 0.00%
005 25.00%
0.05 0.00%
006  20.00%
0.06 0.00%
0.06 0.00%
008 33.33%
0.08 0.00%
0.08 0.00%
0.08 0.00%
009 12.50%
010 11.11%
0.10 0.00%
013  30.00%
0.14 7.69%
017 21.43%
019 11.76%
0.19 0.00%
024  26.32%
0.25 4.17%
0.25 0.00%
028 12.00%
031 10.71%
0.32 3.23%
0.32 0.00%
034 6.25%
0.35 2.94%
0.38 857%

78.20

MMM
0.09
0.10
0.10
011
0.12
0.12
0.13
0.15
0.15
0.14
0.17
0.16
0.16
0.19
0.20
0.19
0.19
0.20
0.19
0.20
0.20
0.19
0.24
0.24
0.25
0.27
0.27
0.27
0.29
0.30
0.30
0.40
041
047
0.52
0.53
0.53
0.60
0.60
0.65
0.72
0.70
0.66
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35.3%

%

11.11%
0.00%
10.00%
9.09%
0.00%
8.33%
15.38%
0.00%
-6.67%
21.43%
-5.88%
0.00%
18.75%
5.26%
-5.00%
0.00%
5.26%
-5.00%
5.26%
0.00%
-5.00%
26.32%
0.00%
4.17%
8.00%
0.00%
0.00%
7.41%
3.45%
0.00%
33.33%
2.50%
14.63%
10.64%
1.92%
0.00%
13.21%
0.00%
8.33%
10.77%
-2.78%
-5.71%

34.00

PG
0.02
0.02
0.02
0.03
0.03
0.03
0.04
0.04
0.03
0.04
0.04
0.04
0.05
0.06
0.05
0.07
0.07
0.08
0.09
0.09
0.09
0.13
0.13
0.13
0.17
0.17
0.17
0.22
0.21
0.21
0.27
0.30
0.31
0.39
0.44
0.44
0.46
0.46
0.49
0.53
0.47
0.48
0.50

4.62%

%

0.00%
0.00%
50.00%
0.00%
0.00%
33.33%
0.00%
-25.00%
33.33%
0.00%
0.00%
25.00%
20.00%
-16.67%
40.00%
0.00%
14.29%
12.50%
0.00%
0.00%
44.44%
0.00%
0.00%
30.77%
0.00%
0.00%
29.41%
-4.55%
0.00%
28.57%
11.11%
3.33%
25.81%
12.82%
0.00%
4.55%
0.00%
6.52%
8.16%
-11.32%
213%
4.17%



08/01/83
09/01/83
10/03/83
11/01/83
12/01/83
01/03/84
02/01/84
03/01/84
04/02/84
05/01/84
06/01/84
07/02/84
08/01/84
09/04/84
10/01/84
11/01/84
12/03/84
01/02/85
02/01/85
03/01/85
04/01/8
05/01/85
06/03/85
07/01/85
08/01/85
09/03/85
10/01/85
11/01/85
12/02/85
01/02/86
02/03/86
03/03/86
04/01/86
05/01/86
06/02/86
07/01/86
08/01/86
09/02/86
10/01/86
11/03/86
12/01/86
01/02/87
02/02/87
03/02/87
04/01/87
05/01/87

0.37
0.39
0.48
0.49
0.49
0.53
0.50
054
053
057
0.63
0.76
0.81
0.80
0.91
0.89
0.89
107
113
111
114
135
1.38
143
1.40
141
157
1.76
1.90
201
2.25
242
250
2.67
2.85
2.58
254
2.29
2.65
2.66
2.56
3.04
332
3.45
3.49
3.56

-2.63%
541%
23.08%
2.08%
0.00%
8.16%
-5.66%
8.00%
-1.85%
7.55%
10.53%
20.63%
6.58%
-1.23%
13.75%
-2.20%
0.00%
20.22%
5.61%
-1.77%
2.710%
18.42%
2.22%
3.62%
-2.10%
0.71%
11.35%
12.10%
7.95%
5.79%
11.94%
7.56%
3.31%
6.80%
6.74%
-9.47%
-1.55%
-9.84%
15.72%
0.38%
-3.76%
18.75%
9.21%
3.92%
1.16%
2.01%

0.71
0.76
0.77
0.84
0.81
0.76
0.81
0.79
0.82
0.89
0.92
0.90
1.07
0.98
1.05
111
111
119
1.26
127
1.19
127
132
1.36
143
142
145
172
183
1.85
218
232
231
253
270
264
2.86
2.56
2.78
3.04
317
352
3.68
3.73
3.68
3.92
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7.58%
7.04%
1.32%
9.09%
-3.57%
-6.17%
6.58%
-2.47%
3.80%
8.54%
3.37%
-2.17%
18.89%
-8.41%
7.14%
5.71%
0.00%
7.21%
5.88%
0.79%
-6.30%
6.72%
3.94%
3.03%
5.15%
-0.70%
211%
18.62%
6.40%
1.09%
17.84%
6.42%
-0.43%
9.52%
6.72%
-2.22%
8.33%
-10.49%
8.59%
9.35%
4.28%
11.04%
4.55%
1.36%
-1.34%
6.52%

0.51
054
0.58
0.62
0.60
0.58
054
0.55
0.60
0.63
0.67
0.74
0.79
0.79
0.91
0.90
0.89
0.97
0.98
0.96
1.00
1.03
107
1.20
121
118
1.46
155
161
1.65
173
1.8
1.98
210
2.16
2.25
232
197
235
244
2.39
295
291
3.08
3.03
3.27

2.00%
5.88%
7.41%
6.90%
-3.23%
-3.33%
-6.90%
1.85%
9.09%
5.00%
6.35%
10.45%
6.76%
0.00%
15.19%
-1.10%
-1.11%
8.99%
1.03%
-2.04%
4.17%
3.00%
3.88%
12.15%
0.83%
-2.48%
23.73%
6.16%
3.87%
248%
4.85%
6.36%
7.61%
6.06%
2.86%
4.17%
3.11%
-15.09%
19.29%
3.83%
-2.05%
23.43%
-1.36%
5.84%
-1.62%
7.92%



06/01/87
07/01/87
08/03/87
09/01/ 87
10/0v/87
11/02/87
12/01/87
01/04/88
02/01/88
03/01/88
04/04/88
05/02/88
06/01/88
07/01/88
08/01/88
09/01/88
10/03/88
11/01/88
12/01/88
01/03/89
02/01/89
03/01/89
04/03/89
05/01/89
06/01/89
07/03/89
08/01/89
09/01/89
10/02/89
11/01/89
12/01/89
01/02/90
02/01/90
03/01/90
04/02/90
05/01/90
06/01/90
07/02/90
08/01/90
09/04/90
10/01/90
11/01/90
12/03/90
01/02/91
02/01/91
03/01/91

359
3.85
4,04
3.75
3.27
2.96
3.16
325
341
312
3.10
3.26
342
334
3.33
3.64
3.65
3.69
391
4.22
421
4.28
4.59
510
501
533
5.01
516
538
578
6.06
573
561
5.65
5.39
6.25
6.41
5.66
511
477
4.63
524
543
531
5.89
6.57

0.84%
7.248%
4.94%
-7.18%
-12.80%
-9.48%
6.76%
2.85%
4.92%
-8.50%
-0.64%
5.16%
4.91%
-2.34%
-0.30%
9.31%
0.27%
1.10%
5.96%
7.93%
-0.24%
1.66%
7.24%
11.11%
-1.76%
6.39%
-6.00%
2.99%
4.26%
7.43%
4.84%
-5.45%
-2.09%
0.71%
-4.60%
15.96%
2.56%
-11.70%
-0.72%
-6.65%
-2.94%
13.17%
3.63%
-2.21%
10.92%
11.54%

4.34
4.52
5.01
513
3.70
3.77
4.16
391
3.96
3.86
397
4.30
4.60
4.45
4.36
4.64
4.38
4.52
4.64
513
5.07
521
5.56
5.86
574
6.12
6.58
6.26
597
6.65
6.87
6.74
717
7.29
711
7.67
8.04
8.39
7.58
7.42
7.60
811
8.56
8.48
9.15
9.15
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10.71%
4.15%
10.84%
2.40%
-27.88%
1.89%
10.34%
-6.01%
1.28%
-2.53%
2.85%
8.31%
6.98%
-3.26%
-2.02%
6.42%
-5.60%
3.20%
2.65%
10.56%
-1.17%
2.76%
6.72%
5.40%
-2.05%
6.62%
7.52%
-4.86%
-4.63%
11.39%
3.31%
-1.89%
6.38%
1.67%
-2.47%
7.88%
4.82%
4.35%
-9.65%
-2.11%
243%
6.71%
5.55%
-0.93%
7.90%
0.00%

3.50
352
3.88
3.82
357
3.29
3.45
3.67
3.65
3.37
359
3.56
3.61
3.78
3.76
4.03
4.46
4.42
4.70
5.37
517
5.39
5.99
6.43
6.78
791
851
7.95
9.10
9.12
9.90
9.25
9.24
9.80
10.47
12.25
12.92
13.13
11.65
11.03
12.22
12.88
13.47
12.64
12.96
13.57

7.03%
0.57%
10.23%
-1.55%
-6.54%
-7.84%
4.86%
6.38%
-0.54%
-1.67%
6.53%
-0.84%
1.40%
4.71%
-0.53%
7.18%
10.67%
-0.90%
6.33%
14.26%
-3.72%
4.26%
11.13%
7.35%
5.44%
16.67%
7.59%
-6.58%
14.47%
0.22%
8.55%
-6.57%
-0.11%
6.06%
6.84%
17.00%
547%
1.63%
-11.27%
-5.32%
10.79%
5.40%
4.58%
-6.16%
2.53%
4.71%



04/01/91
05/01/91
06/03/91
07/01/91
08/01/91
09/03/91
10/01/91
11/01/91
12/02/91
01/02/92
02/03/92
03/02/92
04/01/92
05/01/92
06/01/92
07/01/92
08/03/92
09/01/92
10/01/92
11/02/92
12/01/92
01/04/93
02/01/93
03/01/93
04/01/93
05/03/93
06/01/93
07/01/93
08/02/93
09/01/93
10/01/93
11/01/93
12/01/93
01/03/94
02/01/94
03/01/94
04/04/94
05/02/94
06/01/94
07/01/94
08/01/94
09/01/94
10/03/94
11/01/94
12/01/94
01/03/95

6.33
6.71
6.30
6.28
6.35
6.81
6.76
6.63
7.50
858
8.08
7.96
8.86
9.46
9.29
8.86
8.69
9.07
9.38
10.13
10.08
10.05
10.57
11.04
10.05
10.39
10.37
10.88
11.47
11.07
12.29
12.63
12.28
13.09
13.18
12.37
13.05
13.48
12.68
11.91
12.49
11.67
12.77
12.63
13.02
14.52

-3.65%
6.00%
-6.11%
-0.32%
1.11%
7.24%
-0.73%
-1.92%
13.12%
14.40%
-5.83%
-1.49%
11.31%
6.77%
-1.80%
-4.63%
-1.92%
4.37%
3.42%
8.00%
-0.49%
-0.30%
517%
4.45%
-8.97%
3.38%
-0.19%
4.92%
5.42%
-3.49%
11.02%
2.71%
-2.77%
6.60%
0.69%
-6.15%
5.50%
3.30%
-5.93%
-6.07%
4.87%
-6.57%
9.43%
-1.10%
3.09%
11.52%

9.21
10.21
10.04

941

9.66
10.02
10.12
10.00
10.98
10.49
10.87
10.60
11.20
11.82
11.99
12.36
12.58
13.09
13.14
13.44
13.26
12.91
14.36
14.90
15.14
15.83
15.14
14.72
15.85
14.88
15.01
16.28
16.24
16.02
16.27
15.28
15.13
16.03
15.60
16.70
17.61
17.65
17.69
16.65
17.34
17.01
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0.66%
10.86%
-1.67%
-6.27%

2.66%

3.73%

1.00%
-1.19%

9.80%
-4.46%

3.62%
-2.48%

5.66%

5.54%

1.44%

3.09%

1.78%

4.05%

0.38%

2.28%
-1.34%
-2.64%
11.23%

3.76%

1.61%

4.56%
-4.36%
-2.77%

7.68%
-6.12%

0.87%

8.46%
-0.25%
-1.35%

1.56%
-6.08%
-0.98%

5.95%
-2.68%

7.05%

5.45%

0.23%

0.23%
-5.88%

4.14%
-1.90%

13.69
13.89
12.63
13.51
13.97
14.20
14.34
13.89
16.10
18.18
17.81
17.92
18.49
18.40
16.48
18.33
16.97
17.88
19.36
19.86
19.63
18.41
19.24
18.46
18.39
18.39
19.46
18.47
18.33
18.00
20.80
21.76
21.86
23.06
22.29
20.74
22.31
22.11
20.93
22.15
24.18
23.69
25.26
25.11
2491
26.46

0.88%
1.46%
-9.07%
6.97%
3.40%
1.65%
0.99%
-3.14%
15.91%
12.92%
-2.04%
0.62%
3.18%
-0.49%
-10.43%
11.23%
-71.42%
5.36%
8.28%
2.58%
-1.16%
-6.21%
4.51%
-4.05%
-0.38%
0.00%
5.82%
-5.00%
-0.76%
-1.80%
15.56%
4.62%
0.46%
5.49%%
-3.34%
-6.95%
7.57%
-0.90%
-5.34%
5.83%
9.16%
-2.03%
6.63%
-0.59%
-0.80%
6.22%



02/01/95
03/01/95
04/03/95
05/01/95
06/01/95
07/03/95
08/01/95
09/01/95
10/02/95
11/01/95
12/01/95
01/02/ 96
02/01/96
03/01/96
04/01/96
05/01/96
06/03/96
07/01/96
08/01/96
09/03/96
10/01/96
11/01/96
12/02/96
01/02/97
02/03/97
03/03/97
04/01/97
05/01/97
06/02/97
07/01/97
08/01/97
09/02/97
10/01/97
11/03/97
12/01/97
01/02/98
02/02/98
03/02/98
04/01/98
05/01/98
06/01/98
07/01/98
08/03/98
09/01/98
10/01/98
11/02/98

14.88
15.27
15.67
17.05
17.61
17.39
16.53
17.32
18.56
20.30
20.53
22.86
22.84
21.92
21.87
22.08
21.45
21.28
21.38
21.84
20.52
21.66
21.02
21.08
20.14
22.00
24.91
2351
22.60
25.15
22.25
22.40
21.07
22.92
22.57
22.27
25.91
28.49
29.38
31.29
32.90
31.86
27.00
28.58
32.12
33.68

2.48%
2.62%
2.62%
8.81%
3.28%
-1.25%
-4.95%
4.78%
7.16%
9.38%
1.13%
11.35%
-0.09%
-4.03%
-0.23%
0.96%
-2.85%
-0.79%
0.47%
2.15%
-6.04%
5.56%
-2.95%
0.29%
-4.46%
9.24%
13.23%
-5.62%
-3.87%
11.28%
-11.53%
0.67%
-5.94%
8.78%
-1.53%
-1.33%
16.34%
9.96%
3.12%
6.50%
5.15%
-3.16%
-15.25%
5.85%
12.39%
4.86%

18.10
19.22
19.71
20.14
19.26
19.01
18.66
19.26
19.43
22.65
23.00
22.35
22.89
22.72
2311
24.32
2459
23.16
24.85
25.21
27.61
30.64
30.36
31.19
34.08
31.35
32.23
34.43
38.32
35.51
34.07
35.04
34.69
37.36
31.46
32.01
33.12
35.33
36.64
36.37
32.28
29.50
27.29
29.35
31.72
32.52
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6.41%
6.19%
2.55%
2.18%
-4.37%
-1.30%
-1.84%
3.22%
0.88%
16.57%
1.55%
-2.83%
2.42%
-0.74%
1.72%
5.24%
1.11%
-5.82%
7.30%
1.45%
9.52%
10.97%
-0.91%
2.73%
9.27%
-8.01%
2.81%
6.83%
11.30%
-7.33%
-4.06%
2.85%
-1.00%
7.70%
-15.79%
1.75%
347%
6.67%
3.71%
-0.74%
-11.25%
-8.61%
-71.49%
7.55%
8.07%
2.52%

27.02
26.92
28.68
29.50
29.50
28.60
28.81
31.98
33.98
36.29
34.82
35.56
34.71
35.88
36.11
37.55
38.72
38.55
38.38
42.11
43.16
47.41
46.92
50.81
52.79
50.43
55.68
61.05
62.54
67.80
59.34
61.56
60.83
68.15
71.39
70.32
76.15
75.70
73.97
75.48
81.96
71.67
69.07
64.22
80.36
79.39

2.12%
-0.37%
6.54%
2.86%
0.00%
-3.05%
0.73%
11.00%
6.25%
6.80%
-4.05%
2.13%
-2.39%
3.37%
0.64%
3.99%
3.12%
-0.44%
-0.44%
9.72%
24%
9.85%
-1.03%
8.29%
3.90%
-4.47%
10.41%
9.64%
244%
8.41%
-12.48%
3.74%
-1.19%
12.03%
4.75%
-1.50%
8.29%
-0.59%
-2.29%
2.04%
8.59%
-12.55%
-3.63%
-7.02%
25.13%
-1.21%



12/01/98
01/04/99
02/01/99
03/01/99
04/01/99
05/03/99
06/01/99
07/01/99
08/02/99
09/01/99
10/01/99
11/01/99
12/01/99
01/03/00
02/01/00
03/01/00
04/03/00
05/01/00
06/01/00
07/03/00
08/01/00
09/01/00
10/02/00
11/01/00
12/01/00
01/02/01
02/01/01
03/01/01
04/02/01
05/01/01
06/01/01
07/02/01
08/01/01
09/04/01
10/01/01
110101
12/03/01
01/02/02
02/04/02
03/01/02
04/01/02
05/01/02
06/03/02
07/01/02
08/01/02
09/03/02

36.92
37.89
40.86
43.66
40.83
37.20
39.73
40.28
40.07
41.88
39.95
44.40
39.12
36.27
30.81
36.27
36.94
34.76
31.97
30.75
29.01
29.30
30.09
31.14
33.21
28.67
28.72
25.94
26.86
29.58
26.43
28.47
29.33
26.51
25.47
26.47
26.11
26.81
25.74
27.37
28.01
29.53
28.06
24.41
23.43
17.42

9.62%
2.63%
7.84%
6.85%
-6.48%
-8.89%
6.80%
1.38%
-0.52%
4.52%
-4.61%
11.14%
-11.89%
-1.29%
-15.05%
17.72%
1.85%
-5.90%
-8.03%
-3.82%
-5.66%
1.00%
2.70%
3.49%
6.65%
-13.67%
0.17%
-9.68%
3.55%
10.13%
-10.65%
1.72%
3.02%
-9.61%
-3.92%
3.93%
-1.36%
2.68%
-3.99%
6.33%
2.34%
5.43%
-4.98%
-13.01%
-4.01%
-25.65%

28.73
31.35
30.36
29.00
36.48
35.61
36.10
36.51
39.69
40.35
39.93
40.59
41.57
39.76
37.95
38.10
37.27
37.38
36.18
39.26
41.04
40.20
42.63
44.61
53.82
49.42
50.90
46.90
53.72
54.08
52.04
51.02
48.01
45.38
48.14
53.39
55.08
51.72
55.56
54.18
59.27
59.67
58.52
59.86
60.02
52.83
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-11.65%
9.12%
-3.16%
-4.48%
25.79%
-2.38%
1.38%
1.14%
8.71%
1.66%
-1.04%
1.65%
241%
-4.35%
-4.55%
0.40%
-2.18%
0.30%
-3.21%
8.51%
4.53%
-2.05%
6.04%
4.64%
20.65%
-8.18%
2.99%
-7.86%
14.54%
0.67%
-3.77%
-1.96%
-5.90%
-5.48%
6.08%
10.91%
3.17%
-6.10%
7.42%
-2.48%
9.39%
0.67%
-1.93%
2.29%
0.27%
-11.98%

82.73
82.61
81.36
89.03
85.53
85.13
80.35
82.86
90.81
85.78
96.27
99.14
100.58
93.03
80.89
52.24
55.26
61.50
52.48
53.03
57.53
62.34
66.79
69.99
73.33
67.49
66.23
58.81
56.45
60.72
60.30
67.49
70.47
69.18
70.49
74.01
75.61
78.42
81.40
86.49
87.02
86.33
86.76
86.90
86.57
87.28

4.21%
-0.15%
-1.51%

9.43%
-3.93%
-0.47%
-5.61%

3.12%

9.59%
-5.54%
12.23%

2.98%

1.45%
-7.51%

-13.05%
-35.42%

5.78%

11.29%
-14.67%

1.05%

8.49%

8.36%

7.14%

4.79%

4.77%
-7.96%
-1.87%

-11.20%

-4.01%

7.56%
-0.69%
11.92%

4.42%
-1.83%

1.89%

4.99%

2.16%

3.72%

3.80%

6.25%

0.61%
-0.79%

0.50%

0.16%
-0.38%

0.82%



10/01/02 17.86

01/02/80
02/01/80
03/03/80
04/01/80
05/01/80
06/02/80
07/01/80
08/01/80
09/02/80
10/01/80
11/03/80
12/01/80
01/02/81
02/02/81
03/02/81
04/01/81
05/01/81
06/01/81
07/01/81
08/03/81
09/01/81
10/01/81
11/02/81
12/01/81
01/04/82
02/01/82
03/01/82
04/01/82
05/03/82
06/01/82
07/01/82
08/02/82
09/01/82
10/01/82
11/01/82
12/01/82
01/03/83
02/01/83
03/01/83
04/04/83
05/02/83
06/01/83
07/01/83

2.53%

70.70
69.65
68.77
74.43
76.02
74.77
74.41
76.55
74.40
71.34
68.83
69.20
75.34
75.36
75.00
80.29
84.88
82.49
82.86
81.80
85.49
87.89
88.29
87.35
89.03
81.82
84.24
81.44
79.79
76.95
78.84
86.05
85.29
90.04
91.80
90.85
105.95
101.58
99.27
104.87
101.59
98.55
94.67

60.98

%

-1.49%
-1.26%
8.23%
2.14%
-1.64%
-0.48%
2.88%
-2.81%
-4.11%
-3.52%
0.54%
8.87%
0.03%
-0.48%
7.05%
5.72%
-2.82%
0.45%
-1.28%
4.51%
2.81%
0.46%
-1.06%
1.92%
-8.10%
2.96%
-3.32%
-2.03%
-3.56%
2.46%
9.15%
-0.88%
5.57%
1.95%
-1.03%
16.62%
-4.12%
-2.27%
5.64%
-3.13%
-2.99%
-3.94%
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15.43%

UTx
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.03
0.03
0.03
0.04
0.04
0.04
0.05
0.05
0.05
0.06
0.05
0.05
0.05
0.05
0.05
0.07
0.06
0.06
0.07
0.07
0.07
0.10
0.10
011
0.15
0.15
0.17
0.20
021
0.23
0.28
0.29
031
0.33
0.36
0.32

86.76  -0.60%

%

0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
50.00%
0.00%
0.00%
33.33%
0.00%
0.00%
25.00%
0.00%
0.00%
20.00%
-16.67%
0.00%
0.00%
0.00%
0.00%
40.00%
-14.29%
0.00%
16.67%
0.00%
0.00%
42.86%
0.00%
10.00%
36.36%
0.00%
13.33%
17.65%
5.00%
9.52%
21.74%
357%
6.90%
6.45%
9.09%
-11.11%



08/01/83
09/01/83
10/03/83
11/01/83
12/01/83
01/03/84
02/01/84
03/01/84
04/02/84
05/01/84
06/01/84
07/02/84
08/01/84
09/04/84
10/01/84
11/01/84
12/03/84
01/02/85
02/01/85
03/01/85
04/01/85
05/01/85
06/03/85
07/01/85
08/01/85
09/03/85
10/01/85
11/01/85
12/02/85
01/02/86
02/03/86
03/03/86
04/01/86
05/01/86
06/02/86
07/01/86
08/01/86
09/02/86
10/01/86
11/03/86
12/01/86
01/02/87
02/02/87
03/02/87
04/01/87
05/01/87

101.66
101.49
96.81
99.93
96.65
103.52
34.11
31.78
32.53
31.27
35.00
36.28
39.08
40.81
38.00
38.51
40.24
42.03
43.85
44.55
43.51
48.17
50.16
44.71
44.19
43.33
43.33
49.08
52.40
44.79
47.41
46.55
52.33
52.61
53.58
49.88
51.99
48.23
52.72
57.49
53.18
52.65
47.86
50.43
51.77
54.97

7.38%
-0.17%
-4.61%

3.22%
-3.28%

7.11%

-67.05%
-6.83%

2.36%
-3.87%
11.93%

3.66%

1.72%

4.43%
-6.89%

1.34%

4.49%

4.45%

4.33%

1.60%
-2.33%
10.71%

4.13%
-10.87%
-1.16%
-1.95%

0.00%
13.27%

6.76%
-14.52%

5.85%
-1.81%
12.42%

0.54%

1.84%
-6.91%

4.23%
-1.23%

9.31%

9.05%
-7.50%
-1.00%
-9.10%

5.37%

2.66%

6.18%
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0.38
0.39
0.36
0.47
0.47
0.45
0.45
0.47
0.49
0.55
057
0.61
0.72
0.70
0.74
0.72
0.73
0.86
0.89
0.87
0.81
0.93
0.88
0.88
091
0.84
091
101
1.05
113
134
135
127
134
131
1.09
128
1.18
120
132
1.36
1.46
1.69
157
143
148

18.75%
2.63%
-7.69%
30.56%
0.00%
-4.26%
0.00%
4.44%
4.26%
12.24%
3.64%
7.02%
18.03%
-2.78%
5.71%
-2.70%
1.39%
17.81%
3.49%%
-2.25%
-6.90%
14.81%
-5.38%
0.00%
3.41%
-7.69%
8.33%
10.99%
3.96%
7.62%
18.58%
0.75%
-5.93%
551%
-2.24%
-16.79%
17.43%
-7.81%
1.69%
10.00%
3.03%
7.35%
15.75%
-7.10%
-8.92%
3.50%



06/01/87
07/01/87
08/03/87
09/01/87
10/01/87
11/02/87
12/01/87
01/04/88
02/01/88
03/01/88
04/04/88
05/02/88
06/01/88
07/01/88
08/01/88
09/01/88
10/03/88
11/01/88
12/01/88
01/03/89
02/01/89
03/01/89
04/03/89
05/01/89
06/01/89
07/03/89
08/01/89
09/01/89
10/02/89
11/01/89
12/01/89
01/02/90
02/01/90
03/01/90
04/02/90
05/01/90
06/01/90
07/02/90
08/01/90
09/04/90
10/01/90
11/01/90
12/03/90
01/02/91
02/01/91
03/01/91

59.15
68.53
72.28
72.47
64.14
57.98
58.16
64.35
63.27
58.35
57.27
58.61
58.00
57.72
53.93
56.57
62.27
64.99
62.74
68.75
66.02
68.94
76.34
77.98
76.79
89.14
88.05
98.67
97.29
96.19
100.24
85.92
87.57
92.75
88.62
95.25
85.22
81.90
71.68
68.55
75.50
71.35
67.10
72.69
74.36
76.52

7.60%
15.86%
5.47%
0.26%
-11.49%
-9.60%
0.31%
10.64%
-1.68%
-7.78%
-1.85%
2.34%
-1.04%
-0.48%
-6.57%
4.90%
10.08%
4.37%
-3.46%
9.58%
-3.97%
4.42%
10.73%
2.15%
-1.53%
16.08%
-1.22%
12.06%
-1.40%
-1.13%
4.21%
-14.29%
1.92%
5.92%
-4.45%
7.48%
-10.53%
-3.90%
-12.48%
-4.37%
10.14%
-5.50%
-5.96%
8.33%
2.30%
2.90%
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170
188
195
197
120
115
123
1.40
158
151
151
1.56
1.60
1.56
1.65
179
187
193
197
212
2.23
231
2.65
275
2.69
294
312
312
2.99
3.04
3.19
293
317
3.55
341
3.82
3.73
3.86
3.37
2.95
311
3.28
3.52
3.49
3.87
3.77

14.86%
10.59%
3.72%
1.03%
-39.09%
-4.17%
6.96%
13.82%
12.86%
-4.43%
0.00%
3.31%
2.56%
-2.50%
577%
8.48%
4.47%
3.21%
2.07%
7.61%
519%
3.59%
14.72%
377%
-2.18%
9.29%
6.12%
0.00%
-4.17%
1.67%
4.93%
-8.15%
8.19%
11.99%
-3.94%
12.02%
-2.36%
3.49%
-12.69%
-12.46%
5.42%
547%
7.32%
-0.85%
10.89%
-2.58%



04/01/91
05/01/91
06/03/91
07/01/91
08/01/91
09/03/91
10/01/91
11/01/91
12/02/91
01/02/92
02/03/92
03/02/92
04/01/92
05/01/92
06/01/92
07/01/92
08/03/92
09/01/92
10/01/92
11/02/92
12/01/92
01/04/93
02/01/93
03/01/93
04/01/93
05/03/93
06/01/93
07/01/93
08/02/93
09/01/93
10/01/93
11/01/93
12/01/93
01/03/94
02/01/94
03/01/94
04/04/94
05/02/94
06/01/94
07/01/94
08/01/94
09/01/94
10/03/94
11/01/94
12/01/94
01/03/95

83.51
82.96
85.68
89.33
87.36
84.21
87.31
81.70
88.10
83.87
83.60
91.97
97.62
95.92
97.28
99.27
95.58
98.93
98.93
106.86
115.86
120.13
126.94
129.14
127.16
139.95
143.59
144.46
143.32
134.43
131.28
124.72
120.08
129.80
120.08
117.44
117.44
125.19
124.84
125.41
125.41
124.19
126.49
112.99
115.79
114.94

9.13%
-0.66%
3.28%
4.26%
-2.21%
-3.61%
3.68%
-6.43%
7.83%
-4.80%
-0.32%
10.01%
6.14%
-1.74%
1.42%
2.05%
-3.72%
3.50%
0.00%
8.02%
8.42%
3.69%
5.67%
1.73%
-1.53%
10.06%
2.60%
0.61%
-0.79%
-6.20%
-2.34%
-5.00%
-3.72%
8.09%
-7.49%
-2.20%
0.00%
6.60%
-0.28%
0.46%
0.00%
-0.97%
1.85%
-10.67%
248%
-0.73%
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3.58
3.88
3.69
3.86
421
3.96
4.28
4.42
5.04
4.71
4.93
5.09
5.28
5.40
5.38
5.86
593
5.28
4.93
513
5.50
5.36
5.42
5.73
597
6.73
6.88
6.91
7.56
7.38
8.24
8.56
8.58
9.32
9.76
8.91
9.15
9.90
9.59
8.99
9.93
9.77
9.83
9.56
10.28
10.50

-5.04%
8.38%
-4.90%
4.61%
9.07%
-5.94%
8.08%
3.27%
14.03%
-6.55%
4.67%
3.25%
3.73%
2.27%
-0.37%
8.92%
1.19%
-10.96%
-6.63%
4.06%
7.21%
-2.55%
1.12%
5.72%
4.19%
12.73%
2.23%
0.44%
9.41%
-2.38%
11.65%
3.88%
0.23%
8.62%
4.72%
-8.71%
2.69%
8.20%
-3.13%
-6.26%
10.46%
-1.61%
0.61%
-2.75%
7.53%
2.14%



02/01/95
03/01/95
04/03/95
05/01/95
06/01/95
07/03/95
08/01/95
09/01/95
10/02/95
11/01/95
12/01/95
01/02/96
02/01/96
03/01/96
04/01/96
05/01/96
06/03/96
07/01/96
08/01/96
09/03/96
10/01/96
11/01/96
12/02/96
01/02/97
02/03/97
03/03/97
04/01/97
05/01/97
06/02/97
07/01/97
08/01/97
09/02/97
10/01/97
11/03/97
12/01/97
01/02/98
02/02/98
03/02/98
04/01/98
05/01/98
06/01/98
07/01/98
08/03/98
09/01/98
10/01/98
11/02/98

118.97
119.47
117.16
117.16
122.59
122.01
130.98
152.31
148.26
152.59
150.23
155.14
147.63
142.05
142.33
144.96
144.30
121.61
122.19
121.84
89.23
100.06
110.85
102.17
103.47
91.71
87.16
95.61
91.46
96.02
101.74
115.69
127.79
146.09
160.54
164.00
159.73
172.42
157.68
159.65
150.07
159.26
131.68
153.77
164.45
163.63

351%
0.42%
-1.93%
0.00%
4.63%
-0.47%
7.35%
16.28%
-2.66%
2.92%
-1.55%
3.27%
-4.84%
-3.78%
0.20%
1.85%
-0.46%
-15.72%
0.48%
-0.29%
-26.76%
12.14%
10.78%
-7.83%
1.27%
-11.37%
-4.96%
9.69%
-4.34%
4.99%
5.96%
13.71%
10.46%
14.32%
9.89%
2.16%
-2.60%
7.94%
-8.55%
1.25%
-6.00%
6.12%
-17.32%
16.78%
6.95%
-0.50%
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11.30
11.77
12.45
13.39
13.79
14.83
15.20
16.11
16.18
17.67
17.88
19.34
20.83
21.77
21.43
21.78
22.90
2241
23.02
24.58
26.29
29.27
27.65
29.11
31.80
32.01
31.96
34.39
35.52
36.19
33.80
35.07
30.31
32.87
31.94
35.64
39.61
40.94
43.65
42.17
41.50
43.01
32.96
34.72
43.26
49.23

7.62%
4.16%
5.78%
7.55%
2.99%
7.54%
2.49%
5.99%
0.43%
9.21%
1.19%
8.17%
7.70%
4.51%
-1.56%
1.63%
5.14%
-2.14%
2.72%
6.78%
6.96%
11.34%
-5.53%
5.28%
9.24%
0.66%
-0.16%
7.60%
3.29%
1.89%
-6.60%
3.76%
-13.57%
8.45%
-2.83%
11.58%
11.14%
3.36%
6.62%
-3.39%
-1.59%
3.64%
-23.37%
5.34%
24.60%
13.80%



12/01/98
01/04/99
02/01/99
03/01/99
04/01/99
05/03/99
06/01/99
07/01/99
08/02/99
09/01/99
10/01/99
11/01/99
12/01/99
01/03/00
02/01/00
03/01/00
04/03/00
05/01/00
06/01/00
07/03/00
08/01/00
09/01/00
10/02/00
11/01/00
12/01/00
01/02/01
02/01/01
03/01/01
04/02/01
05/01/01
06/01/01
07/02/01
08/01/01
09/04/01
10/01/01
11/01/01
12/03/01
01/02/02
02/04/02
03/01/02
04/01/02
05/01/02
06/03/02
07/01/02
08/01/02
09/03/02

199.58
239.10
216.36
210.52
199.81
219.60
221.00
206.43
178.20
172.43
185.31
221.50
201.58
209.28
195.91
223.57
182.16
138.72
126.46
123.00
125.70
115.47
92.34
78.12
68.71
95.56
91.62
84.88
88.78
84.36
87.70
84.77
79.86
80.99
63.99
73.39
76.15
74.30
65.24
65.94
55.10
50.27
44.97
42.79
51.36
50.51

21.97%
19.80%
-9.51%
-2.70%
-5.09%
9.90%
0.64%
-6.59%
-13.68%
-3.24%
1.47%
19.53%
-8.99%
3.82%
-6.39%
14.12%
-18.52%
-23.85%
-8.84%
-2.74%
2.20%
-8.14%
-20.03%
-15.40%
-12.05%
39.08%
-4.12%
-7.36%
4.59%
-4.98%
3.96%
-3.34%
-5.79%
1.41%
-20.99%
14.69%
3.76%
-2.43%
-12.19%
1.07%
-16.44%
-8.77%
-10.54%
-4.85%
20.03%
-1.65%
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49.94
54.85
57.40
62.76
67.13
57.95
67.22
62.26
62.06
55.67
56.78
53.41
61.44
50.04
48.52
60.19
59.23
57.74
56.25
55.77
59.84
66.49
66.91
68.10
75.61
72.10
75.14
70.69
75.09
80.57
70.85
70.99
66.36
45.11
52.28
58.64
62.95
66.95
71.31
72.53
68.59
67.56
66.61
68.18
58.49
55.63

1.44%
9.83%
4.65%
9.34%
6.96%
-13.67%
16.00%
-7.38%
-0.32%
-10.30%
1.99%
-5.94%
15.03%
-18.55%
-3.04%
24.05%
-1.59%
-2.52%
-2.58%
-0.85%
7.30%
11.11%
0.63%
1.78%
11.03%
-4.64%
4.22%
-5.92%
6.22%
7.30%
-12.06%
0.20%
-6.52%
-32.02%
15.89%
12.17%
7.35%
6.35%
6.51%
171%
-5.43%
-1.50%
-1.41%
2.36%
-14.21%
-4.89%
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Appendix C - Price Percentage Change Correlation Matrix

AA
BA

CAT
DD
DIS
EK

HON
HPQ
IBM
IP
MCD
MMM
PG

UTx

AA
BA

CAT
DD
DIS
EK

HON
HPQ
IBM
P
MCD
MMM
PG

UTXx

AA

0.34
0.21
0.48
0.43
0.09
0.24
0.36
0.34
0.44
0.36
0.52
0.31
0.44
0.09
0.17
0.38

HPQ
0.44
0.41
0.29
0.45
0.35
021
0.25
0.34
0.38

0.44
0.42
0.27
0.35
021
0.27
0.39

BA
0.34

0.34
0.35
0.47
0.11
0.23
0.35
0.40
0.41
0.28
0.46
0.22
0.53
0.20
0.20
0.53

IBM
0.36
0.28
0.16
0.39
0.34
021
0.32
041
0.40
0.44

0.40
0.22
0.38
0.14
011
0.38

C
0.21
0.34

0.33
0.28
0.14
0.23
0.38
0.38
0.29
0.16
021
0.13
0.20
0.14
0.27
0.32

IP
0.52
0.46
0.21
0.46
0.68
0.14
0.40
0.35
0.50
0.42
0.40

0.26
0.67
0.13
0.16
0.57

CAT
0.48
0.35
0.33

0.46
0.18
0.29
0.38
0.42
0.45
0.39
0.46
0.17
0.40
0.17
0.15
0.33

MCD

DD
0.43
0.47
0.28
0.46

0.16
0.30
0.36
0.52
0.35
0.34
0.68
021
0.64
0.16
0.15
0.56

031
0.22
0.13
0.17
021
0.18
0.25
0.28
0.27
0.27
0.22
0.26

021
0.47
0.17
0.28

72

DIS
0.09
0.11
0.14
0.18
0.16

0.10
0.20
0.21
0.21
0.21
0.14
0.18
0.12
0.20
011
0.13

MMM

0.44
053
0.20
0.40
0.64
0.12
0.45
0.36
0.38
0.35
0.38
0.67
021

0.16
011
0.62

EK
0.24
0.23
0.23
0.29
0.30
0.10

0.25
0.25
0.25
0.32
0.40
0.25
0.45
0.21
0.16
0.39

PG
0.09
0.20
0.14
0.17
0.16
0.20
0.21
0.15
0.24
0.21
0.14
0.13
0.47
0.16

0.20
0.14

GV

0.36
0.35
0.38
0.38
0.36
0.20
0.25

0.24
0.34
041
0.35
0.28
0.36
0.15
0.23
0.38

0.17
0.20
0.27
0.15
0.15
011
0.16
0.23
0.12
0.27
011
0.16
0.17
011
0.20

0.20

HON
034
0.40
0.38
0.42
052
0.21
0.25
0.24

0.38
0.40
050
0.27
0.38
0.24
0.12
0.46

UTx
0.38
053
0.32
0.33
0.56
0.13
0.39
0.38
0.46
0.39
0.38
057
0.28
0.62
0.14
0.20



Transaction Amt
Transaction Fee
Cash Interest
ROI

Max ROI

Min ROI

Std Dev

Mean ROI

DCA ROI

Mean/DCA ROI Diff
Std Dev Dist to DCA ROI
Fee-Based ROI Diff
Interest-Based ROI Diff
Transaction Amt
Transaction Fee

Cash Interest
ROI

Appendix D - Program Results Tables

AA AA AA AA BA BA BA BA
$1,000 $1,000 $1,000 $1,000 $1,000 $1,000 $1,000 $1,000
15% 30% 15% 30% 15% 30% 1506 3.0%
0% 0% 2% 2% 0% 0% 2% 2%

-18.19% -19.06% -3.45% -6.50% -24.60% -30.23% -29.80% -33.24%
-18.48% -19.08% -16.61% -11.28% -7.75% -31.26% -23.64% -30.27%
-7.26% -23.95% -10.45% -17.47% -27.43% -31.26% -28.62% -30.79%
-2.97% -19.06% -3.45% -10.89% -31.75% -30.23% -31.39% -32.58%
-18.48% -18.79% -22.39% -10.89% -30.27% -33.19% -29.80% -29.63%
-18.19% -19.08% -10.45% -10.89% -24.60% -32.86% -29.80% -30.79%
-18.54% -18.79% -10.45% -7.44% -31.97% -30.23% -29.80% -29.63%
-18.19% -18.79% -10.45% -10.89% -29.23% -31.26% -23.64% -30.79%
-25.57% -19.08% -16.91% -6.50% -24.60% -31.26% -29.80% -12.22%
-12.53% -19.06% -10.45% -17.47% -24.60% -33.19% -29.80% -30.79%
-12.53% -6.62% -16.96% -17.51% -30.27% -31.44% -29.80% -30.79%
-18.54% -19.08% -6.16% -17.47% -30.50% -33.38% -28.62% -29.63%
-18.54% -18.79% -10.45% -17.47% -30.27% -30.23% -28.62% -30.79%
-9.27% -19.08% -16.61% -4.47% -29.46% -31.44% -30.09% -30.79%
-12.53% -12.98% -10.45% -10.89% -24.60% -31.26% -29.80% -27.65%
-12.53% -12.98% -10.45% -17.47% -30.27% -25.49% -23.64% -30.79%
-12.53% -12.98% -0.14% -17.47% -30.27% -32.68% -29.80% -31.04%
-12.53% -12.98% -9.05% -17.21% -7.75% -30.23% -23.64% -30.27%
-18.19% -3.77% -10.45% -17.51% -30.27% -31.26% -29.80% -29.63%
-12.53% -18.79% -16.61% -10.89% -30.27% -31.26% -29.80% -32.33%
2291% -3.77% -014% -4.47% -7.75% -25.49% -23.64% -12.22%
-25.57% -23.95% -22.39% -17.51% -31.97% -33.38% -31.39% -33.24%
510% 4.83% 541% 456% 692% 170% 256% 4.29%
-14.90% -16.64% -11.12% -12.93% -26.54% -31.18% -28.48% -29.72%

-30.86% -31.75% -30.81% -31.69% -32.82% -33.87% -32.75% -33.80%

15.95% 15.11% 19.69% 18.76% 628% 269% 4.26% 4.08%
313 313 3.64 411 0.91 1.58 167 0.95
1.74% 1.81% 4.65% 1.24%

3.78% 3.71% -1.94%  1.46%

C C C C CAT CAT CAT CAT

$1,000 $1,000 $1,000 $1,000 $1,000 $1,000 $1,000 $1,000
15% 30% 15% 30% 15% 30% 1506 3.0%
0% 0% 2% 2% 0% 0% 2% 2%

-10.84% -11.78% -5.40% -11.38% -4.89% -4.05% -2.31% -2.75%
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Max ROI
Min ROI
Std Dev
Mean ROI

DCA ROI

Mean/DCA ROI Diff

Std Dev Dist to DCA ROI

Fee-Based ROI Diff

Interest-Based ROI Diff

Transaction Amt
Transaction Fee
Cash Interest
ROI

-5.63% -10.76% -10.54% -12.14%
-11.04% -10.84% -5.40% -5.99%

-9.93% -11.78% -10.54% -11.46%
-10.80% -4.34% -5.40% -11.46%
-6.82% -10.84% -10.54% -11.46%
-9.93% -10.84% -10.51% -10.24%
-9.93% -10.84% -11.02% -11.38%
-10.84% -7.44% -10.51% -5.99%

-10.80% -10.76% -10.54% -2.50%

-9.93% -11.78% -10.54% -11.46%
-10.84% -1.40% -10.54% -11.46%
-10.84% -6.23% -10.99% -5.99%

-10.80% -10.84% -10.54% -11.38%
-9.93% -10.84% -10.51% -11.46%

-10.84% -10.84%
-10.84% -10.84%
-11.04% -12.23%

-5.40% -12.14%
-10.54% -5.99%
-2.01% -11.46%

-6.82% -10.84% -5.40%
-10.84% -6.23% -2.01% -5.99%
-5.63% -140% -2.01% -2.50%
-11.04% -12.23% -11.02% -12.14%
15%% 290% 317% 293%
-9.96% -9.61% -8.44% -9.58%

-10.24%

-11.13% -12.39% -11.08% -12.31%

116% 27/% 263% 2.73%

0.73 0.96 0.83 0.93

-0.35% 1.14%

152% 0.03%
DD DD DD DD
$1,000 $1,000 $1,000 $1,000
15% 30% 15% 3.0%
0% 0% 2% 2%

-3.62%
-3.44%
-4.20%
-3.44%
-4.89%
-1.53%
-4.38%
-3.44%
-4.89%
-4.89%
-4.38%
-3.01%
-4.38%
-4.05%
-3.66%
-4.05%
-3.47%
-4.89%
-4.20%
-1.53%
-4.89%

0.83%
-3.99%

-2.82%

-1.17%

-1.40

0.22%

DIS

-1.98%
-4.05%
-5.36%
-5.36%
-4.42%
-1.98%
-4.42%
-4.05%
-3.81%
-3.81%
-4.78%
-3.81%
-5.91%
-4.28%
-4.28%
-5.91%
-5.50%
-1.98%
-4.42%
-1.98%
-5.91%

1.17%
-4.21%

-4.26%

0.06%

0.05

DIS

$1,000 $1,000

1.5%
0%

3.0%
0%

-2.19%
-1.38%
-2.19%
-2.86%
-1.67%
-2.31%
-1.90%
-1.38%
-3.98%
-1.90%
-3.98%
-2.31%
-1.90%
-2.60%
-2.57%
-3.75%
-3.75%
-3.75%
-2.32%
-1.38%
-3.98%

0.85%
-2.55%

-2.75%
0.20%
0.23
0.37%
1.43%
DIS
$1,000

1.5%
2%

-3.30%
-3.05%
-3.30%
-2.75%
-4.12%
-3.30%
-3.63%
-2.99%
-3.30%
-4.12%
-3.05%
-1.19%
-1.96%
-2.99%
-2.99%
-1.96%
-2.99%
-2.75%
-1.96%
-1.19%
-4.12%

0.72%
-2.92%

-4.20%
1.28%

1.78

1.28%

DIS
$1,000
3.0%
2%

-4.70%
-4.42%
-4.76%
-4.42%
-4.74%
-4.87%
-2.76%
-4.76%

-6.08%
-6.18%
-6.20%
-5.72%
-6.18%
-3.84%
-5.86%
-3.45%

-4.16%
-3.36%
-0.55%
-1.43%
-4.15%
-0.99%

0.05%
-4.16%
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-1.24%
-5.12%
-5.51%
-5.48%
-1.86%
-5.71%
-2.24%
-5.71%

-15.50% -25.32% -8.61% -8.84%
-10.92% -25.41% -13.64% -10.65%
-6.85% -12.80% -3.95% -3.62%
-6.87% -12.80% -10.37% -14.68%
-24.88% -7.21% -14.62% -15.07%
-6.85% -14.29% -4.18% -14.68%
-16.36% -7.11% -14.26% -3.62%
-16.36% -7.51% -14.62% -24.38%



Max ROI

Min ROI

Std Dev

Mean ROI

DCA ROI

Mean/DCA ROI Diff
Std Dev Dist to DCA ROI
Fee-Based ROI Diff
Interest-Based ROI Diff
Transaction Amt
Transaction Fee

Cash Interest
ROI

-1.66%
-3.27%
-4.74%
-2.12%
-2.99%
-2.12%
-4.74%
-4.76%
-3.27T%
-4.76%
-4.42%
-4.94%
-1.66%
-4.94%

1.09%
-3.96%

-5.64%
1.68%
153

1.19%

EK
$1,000
1.5%
0%
-12.72%
-11.29%
-12.11%
-10.93%
-11.29%
-3.07%
-12.77%
-14.34%
-6.28%
-11.29%
-11.25%
-9.68%
-13.19%
-12.98%
-14.38%

-5.85% -4.15% -551% -6.85% -15.85% -23.81% -8.84%

-345% -3.36% -1.24% -16.06% -14.29% -13.64% -13.99%
-345% -4.45% -4.39% -24.88% -14.29% -14.62% -24.38%
-6.10% -1.43% -5.48% -16.36% -11.15% -3.96% -13.99%
5.72% -1.71% -4.39% -13.98% -12.80% -4.16% -14.68%
-6.10% -4.16% -5.71% -13.98% -12.80% -13.64% -13.99%
-5.85% -0.55% -4.00% -13.98% -14.29% -23.81% -4.86%

-3.84% -3.73% -1.24% -15.50% -7.11% -8.61% -24.46%
-3.84% -3.36% -1.24% -15.50% -15.85% -14.26% -13.99%
-6.18% -4.16% -0.24% -24.88% -12.80% -23.81% -14.68%
-5.72% -4.16% -5.48% -16.06% -11.15% -10.37% -15.07%
-345% -3.36% -1.86% -13.98% -25.41% -13.64% -14.68%
-345% 0.05% -0.24% -6.85% -7.11% -3.95% -3.62%

-6.20% -4.45% -5.71% -24.88% -25.41% -23.81% -24.46%
117% 152% 200% 556% 563% 621% 6.03%

-5.15% -2.86% -3.68% -14.83% -14.01% -12.63% -13.66%

-71.12% -557% -7.05% -35.08% -35.91% -35.04% -35.86%
197% 270% 336% 20.25% 21.90% 2241% 22.20%
1.68 177 1.68 3.65 3.89 3.61 3.68
0.82% -0.82% 1.03%
110% 147% 220% 0.36%

EK EK EK GV GV GV GM
$1,000 $1,000 $1,000 $1,000 $1,000 $1,000 $1,000
30% 15% 30% 15% 30% 15% 30%
0% 2% 2% 0% 0% 2% 2%
-6.86% -12.97% -13.45% -12.41% -15.88% -23.77% -24.52%
-12.25% -11.95% -10.82% -20.01% -19.09% -9.49% -8.53%
-3.74% -10.64% -14.44% -10.92% -14.96% -19.13% -12.99%
-6.98% -13.58% -1.11% -10.92% -26.78% -17.97% -14.84%
-12.17% -9.42% -9.24% -22.14% -15.88% -13.41% -21.53%
-3.74% -3.97% -4.68% -14.33% -17.29% -21.94% -14.04%
-13.90% -12.27% -13.46% -14.09% -19.97% -24.88% -17.41%
-14.36% -1.34% -10.82% -18.02% -17.29% -19.13% -20.85%
-14.36% -12.27% -13.53% -16.95% -14.96% -22.78% -20.05%
-13.50% -13.54% -1.85% -15.03% -25.69% -14.05% -20.85%
-14.10% -13.70% -1.93% -18.46% -12.39% -23.97% -7.06%
-3.66% -12.63% -10.82% -8.98% -11.64% -19.13% -15.52%
-6.98% -3.97% -10.82% -12.41% -15.08% -12.11% -21.53%
-14.23% -13.58% -12.74% -26.18% -24.70% -11.54% -14.04%
-4.66% -11.43% -2.04% -23.19% -14.96% -15.11% -13.81%
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Max ROI

Min ROI

Std Dev

Mean ROI

DCA ROI

Mean/DCA ROI Diff
Std Dev Dist to DCA ROI
Fee-Based ROI Diff
Interest-Based ROI Diff
Transaction Amt
Transaction Fee

Cash Interest
ROI

Max ROI
Min ROI

-14.04% -14.44% -12.27% -10.82% -19.53% -9.53% -20.76% -15.52%
-9.68% -11.68% -3.97% -2.92% -20.83% -12.39% -13.21% -8.53%
-10.17% -2.95% -1.34% -14.88% -20.83% -15.88% -14.76% -21.53%
-13.19% -7.06% -12.31% -12.74% -14.33% -11.64% -10.34% -15.52%
-9.68% -14.36% -3.27% -13.53% -20.65% -14.33% -13.41% -13.13%
-3.07% -295% -1.34% -1.11% -8.98% -9.53% -9.49% -7.06%
-14.38% -14.44% -13.70% -14.88% -26.18% -26.78% -24.88% -24.52%
274% 450% 456% 48% 469% 471% 4.8% 4.88%
-11.22% -9.80% -9.52% -9.33% -17.01% -16.52% -17.04% -16.09%

-11.57% -12.97% -11.50% -12.92% -37.54% -38.33% -37.45% -38.23%
035% 317% 198% 358% 2053% 21.81% 2041% 22.14%
0.13 0.71 0.43 0.73 4.38 4.63 4.17 4.53

-1.42% -0.19% -0.49% -0.96%
1.70% 0.47% -0.03% 0.43%

HON HON HON HON HPQ HPQ HPQ HPQ
$1,000 $1,000 $1,000 $1,000 $1,000 $1,000 $1,000 $1,000

15% 30% 15% 30% 15% 30% 15% 3.0%

% % % % 0% 0% 2% %

-26.53% -22.17% -28.13% -27.43% -30.42% -24.67% -17.86% -25.41%
-21.49% -27.71% -20.67% -26.88% -13.83% -14.29% -23.05% -25.41%
-28.96% -31.59% -27.35% -28.79% -27.30% -24.48% -24.63% -23.68%
-26.95% -10.71% -28.74% -19.23% -24.01% -32.68% -22.69% -18.57%
-28.96% -23.51% -13.00% -26.59% -23.70% -16.15% -30.04% -18.57%
-24.11% -31.59% -23.93% -19.23% -25.42% -13.12% -24.76% -23.76%
-28.99% -22.17% -25.46% -30.26% -23.70% -28.11% -26.70% -25.51%
-31.66% -15.53% -22.80% -20.54% -19.25% -16.15% -26.70% -21.69%
-30.94% -27.32% -26.50% -35.60% -25.42% -24.76% -11.31% -27.43%
-30.28% -27.71% -28.74% -28.70% -19.25% -28.10% -24.63% -21.69%
-24.11% -31.13% -28.72% -27.94% -22.15% -26.35% -22.72% -12.30%
-20.11% -26.12% -28.13% -23.35% -31.75% -22.89% -31.59% -23.76%
-15.07% -29.05% -26.50% -24.76% -23.65% -24.48% -30.04% -21.77%
-28.96% -28.90% -22.07% -31.02% -22.45% -24.48% -24.59% -21.77%
-29.62% -26.58% -10.23% -19.23% -22.15% -16.15% -26.70% -11.04%
-27.61% -27.78% -30.15% -24.76% -23.70% -28.03% -19.60% -23.51%
-24.11% -27.71% -30.91% -30.26% -11.29% -26.24% -28.73% -18.57%
-27.77% -30.29% -26.15% -26.21% -28.51% -26.24% -24.59% -23.51%
-13.86% -15.53% -16.29% -31.02% -27.30% -28.03% -19.60% -21.77%
-26.53% -19.25% -27.23% -25.98% -19.73% -21.82% -17.90% -25.41%
-13.86% -10.71% -10.23% -19.23% -11.29% -13.12% -11.31% -11.04%
-31.66% -31.59% -30.91% -35.60% -31.75% -32.68% -31.59% -27.43%
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Std Dev
Mean ROI

DCA ROI

Mean/DCA ROI Diff

Std Dev Dist to DCA ROI

Fee-Based ROI Diff

Interest-Based ROI Diff

Transaction Amt

Transaction Fee

Cash Interest
ROI

Max ROI
Min ROI
Std Dev
Mean ROI

DCA ROI

Mean/DCA ROI Diff

4.93%

588% 5.65%

445% 506% 540% 4.90% 4.22%

-25.83% -25.12% -24.59% -26.39% -23.43% -23.36% -23.92% -21.76%

-35.97% -36.89% -35.91% -36.82% -33.82% -34.84% -33.76% -34.78%

10.14%
2.06

-0.71%

IBM
$1,000
1.5%
0%
-12.79%
-13.26%
-13.80%
-12.79%
-8.69%
-13.26%
-7.93%
-1.47%
-7.93%
-13.26%
-8.69%
-15.31%
-15.43%
-11.93%
-10.42%
-14.56%
-10.42%
-4.21%
-10.18%
-13.26%
-4.21%
-15.43%
3.03%
-11.28%

11.77% 11.33%

2.00 2.00
1.80%
1.24%
IBM IBM
$1,000 $1,000
30% 15%
0% 2%

-12.61% -5.84%
-11.91% -5.26%
-11.19% -9.60%
-8.70% -8.72%
-8.27% -8.14%
-11.19% -6.68%
-827% -8.72%
-12.61% -12.07%
-15.73% -13.76%
-11.19% -8.72%
-11.19% -5.26%
-10.76% -8.14%
-8.70% -5.84%
-16.37% -8.14%
-15.54% -12.95%
-11.19% -13.74%
-16.24% -13.58%
-8.70% -9.60%
-11.19% -12.07%
-8.27% -14.62%
-8.27% -5.26%
-16.37% -14.62%
271% 310%
-11.49% -9.57%

1043% 10.39% 11.48% 9.84% 13.03%
2.35 2.05 212 201 3.08
-0.07% -2.17%

-1.27% -0.49% 1.61%

IBM MCD MCD MCD MCD
$1,000 $1,000 $1,000 $1,000 $1,000
30% 15% 30% 15% 3.0%
2% 0% 0% 2% 2%
-6.09% -28.47% -19.10% -16.80% -27.98%
-18.84% -13.05% -30.55% -16.77% -17.25%
-6.62% -18.65% -29.03% -16.80% -17.25%
-15.39% -18.65% -19.10% -16.77% -17.25%
-6.37% -18.65% -19.10% -27.30% -17.25%
-15.64% -28.47% -19.01% -16.80% -40.85%
-8.95% -18.61% -40.91% -16.77% -17.25%
-15.04% -28.47% -19.10% -27.34% -16.18%
-13.75% -29.93% -27.02% -27.34% -17.17%
-8.95% -18.65% -19.10% -27.34% -17.25%
-8.95% -18.61% -29.03% -15.69% -29.49%
-9.49% -28.47% -19.10% -16.80% -17.25%
-8.95% -13.05% -19.10% -16.80% -27.98%
-6.62% -40.15% -19.01% -40.09% -29.57%
-6.09% -18.65% -30.55% -16.80% -17.17%
-11.06% -37.81% -19.10% -16.80% -17.25%
-8.95% -12.40% -19.10% -16.77% -27.98%
-6.62% -18.65% -19.01% -28.94% -17.17%
-13.88% -13.05% -19.10% -16.80% -17.25%
-13.75% -12.40% -29.03% -28.90% -17.25%
-6.09% -12.40% -19.01% -15.69% -16.18%
-18.84% -40.15% -40.91% -40.09% -40.85%
389% 835% 632% 684% 6.85%
-10.50% -21.74% -23.21% -21.22% -21.20%

-18.60% -20.00% -18.41% -19.82% -40.19% -41.05% -40.15% -40.99%

7.32%

851% 8.84%
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932% 18.45% 17.84% 18.92% 19.79%



Std Dev Distto DCA ROl 242

Fee-Based ROI Diff 0.21%

Interest-Based ROI Diff

PG
$1,000
1.5%
0%
7.60%
2.73%
9.62%
2.84%
2.01%
8.02%
8.02%
15.33%
2.84%
5.93%
1.38%
14.14%
1.72%
5.93%
5.93%
6.35%
2.84%
2.73%
2.01%
2.01%
15.33%
1.38%
4.05%
5.50%

Transaction Amt
Transaction Fee
Cash Interest
ROI

Max ROI
Min ROI
Std Dev
Mean ROI

DCA ROI 20.40%
Mean/DCA ROI Diff

Std Dev Dist to DCA ROl -3.68
Fee-Based ROI Diff 0.15%

Interest-Based ROI Diff

314

PG
$1,000
3.0%
0%
4.83%
0.68%
4.83%
5.28%
15.42%
6.96%
6.46%
6.92%
1.61%
0.64%
6.46%
3.25%
4.83%
8.60%
6.92%
4.83%
141%
7.40%
4.83%
4.83%
15.42%
0.64%
3.29%
5.35%

18.56%

-4.02

2.86
0.93%
1.71%

PG
$1,000
1.5%
2%
4.66%
7.88%
9.42%
7.88%
9.74%
9.74%
4.09%
9.74%
7.88%
9.42%
4.00%
3.40%
9.42%
5.03%
5.30%
9.56%
9.74%
8.20%
11.10%
9.42%
11.10%
3.40%
2.42%
7.78%

20.52%

-5.27
-0.84%
2.28%

UTXx
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240

0.99%

PG
$1,000
3.0%
2%
13.76%
6.76%
7.13%
14.39%
10.07%
7.13%
6.76%
3.79%
10.07%
14.75%
10.07%
10.07%
8.21%
10.07%
4.53%
4.04%
6.76%
8.21%
8.63%
7.13%
14.75%
3.7%
313%
8.62%

18.69%

-14.90% -13.22% -12.74% -10.07% 11.07%

-3.22

3.27%

UTX

221 2.82 2.76 2.89
1.46% -0.02%
052% 2.00%
T T T T
$1,000 $1,000 $1,000 $1,000
15% 30% 15% 3.0%
0% 0% 2% 2%

-28.01% -9.53% -25.14% -25.53%
-19.23% -25.29% -23.95% -19.35%
-20.32% -25.29% -17.77% -19.35%
-25.93% -26.34% -17.77% -24.38%
-22.99% -22.48% -16.15% -21.27%
-24.84% -26.34% -25.14% -21.31%
-25.93% -13.31% -19.38% -19.57%
-16.61% -17.18% -11.09% -16.45%
-16.61% -17.18% -18.19% -25.53%
-21.90% -25.29% -14.96% -24.38%
-21.90% -23.56% -23.95% -21.31%
-13.20% -19.69% -21.91% -22.41%
-24.84% -26.34% -21.91% -18.42%
-14.26% -22.50% -11.05% -22.41%
-13.16% -26.34% -14.33% -11.16%
-13.20% -23.53% -23.95% -22.41%
-22.99% -25.29% -14.33% -24.38%
-19.54% -22.48% -22.19% -24.38%
-25.93% -17.18% -17.77% -18.20%
-24.84% -22.48% -22.19% -19.57%
-13.16% -9.53% -11.05% -11.16%
-28.01% -26.34% -25.14% -25.53%
485% 4.76% 450% 3.51%
-20.81% -21.88% -19.16% -21.09%

-31.89% -32.42% -31.70% -32.19%

1054% 12.54% 11.10%
2.28 221 2.79 3.16
1.07% 1.93%
166% 0.79%
UTX UTx



Transaction Amt
Transaction Fee
Cash Interest
ROI

Max ROI

Min ROI

Std Dev

Mean ROI

DCA ROI

Mean/DCA ROI Diff

Std Dev Dist to DCA ROI
Fee-Based ROI Diff

Interest-Based ROI Diff

$1,000

1.5%

0%

-3.32%
-2.44%
-2.08%
-1.50%
-1.19%
-1.50%
-2.08%
-5.37%
-6.55%
-5.36%
-4.17%
-5.01%
-0.71%
-5.3™%
-5.36%
-2.39%
-1.50%
-2.08%
-5.3™%
-5.02%
-0.71%
-6.55%

1.85%
-3.42%

-4.38%
0.97%
0.52

1.48%
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$1,000

3.0%

0%

-5.45%
-6.37%
-5.14%
-3.33%
-6.37%
-6.31%
-3.02%
-3.02%
-5.45%
-2.09%
-2.78%
-5.45%
-5.14%
-6.37%
-6.31%
-1.22%
-6.00%
-5.45%
-6.37%
-6.31%
-1.22%
-6.37%

1.66%
-4.90%

-5.80%

0.91%

054

$1,000
1.5%
2%
0.96%
0.96%
0.97%
-4.29%
-4.29%
-0.31%
-4.45%
0.88%
-3.23%
-4.29%
-0.31%
-0.23%
-4.45%
0.88%
-4.29%
-0.23%
0.88%
-0.66%
0.28%
-3.23%
0.97%
-4.45%
2.2%
-1.42%

-4.29%

2.86%

125

1.34%

2.00%

$1,000
3.0%
2%
-3.71%
-0.91%
-0.91%
-4.09%
-3.71%
2.14%
-4.09%
-5.23%
0.07%
-0.93%
-0.93%
-5.43%
-0.93%
-5.43%
-0.91%
-4.84%
-3.71%
-5.43%
-5.43%
-0.91%
2.14%
-5.43%
2.31%
-2.77%

-5.70%

2.94%

127

2.13%



Appendix E - Full Program Output

----- [Transaction Amount: $1000, Transaction Fee: 1.5%, Interest: 0%]

-30.8571%

-18.1879%
-18.4817%
-7.26041%
-2.97387%
-18.4817%
-18.1879%
-18.5415%
-18.1879%
-25.5695%
-12.5251%
-12.5251%
-18.5415%
-18.5415%
-9.26558%
-12.5251%
-12.5251%
-12.5251%
-12.5251%
-18.1879%
-12.5251%

SSHSSHBBBBBBHBSHSSSB
HSBSHHBBBBBBHBHBSHHB
SSHSSSBBHHBBSBSHSSSH
SSHSSSBBHHHHSHSHSSSH
HSBSHHBBBBBBHBHBHHHB
SSBSHHBBBBBBHBSBSHSB
SSHSSHBBBHBBHBSHSSSB
SSBSHHBBBBBBHBSBSHSB
SSBSHBBBBBBBBBHBSHSB
SSHSSHBBHHBBHBSHSHSB
SSHSSHBBHHBBHBSHSHSB
SSHSHHBBBHBBHBHHSHSB
HSHSHHBBBHBBHBHHSHSB
SSHSSHBBHHBHSBSHSSSH
SSHSHHBBHHBBHBSHSHSB
SSHSHHBBHHBBHBSHSHSB
SSHSSHBBHHBBHBSHSSSH
SSHSHHBBHHBBHBHHSHSH
SSBSHHBBBBBBHBSBSHSB
SSHSSHBBHHBBHBSHSSSB

----- [Transaction Amount: $1000, Transaction Fee:

-30.8085%

-3.45251%
-16.6114%
-10.452%
-3.45251%
-22.3876%
-10.452%
-10.452%
-10.452%
-16.9098%
-10.452%
-16.96%
-6.16361%
-10.452%
-16.6114%
-10.452%
-10.452%
-0.142046%
-9.0487%
-10.452%
-16.6114%

----- [Transaction Amount: $1000, Transaction Fee: 3%, Interest: 0%]

-31.7472%

SSSSSSBBHHBHSBSSSSSH
SSHSHHBBBBBBHBSHSHSB
SSHSSHBBHHBBHBSHSHSB
SSSSSSBBHHBHSBSSSSSH
HSBSHBBBBBBBHBHBSHHB
SSHSHHBBHHBBHBSHSHSB
HSHSHHBBHHBBHBHHSHSB
HSHSHHBBHHBBHBHHSHSB
SSHSHHBBBBBBHBHHSHSB
SSHSSHBBHHBBHBSHSSSH
SSHSSHBBBHBBHBSHSHSB
SSHSSHBBHHHHHBSHSHSH
SSHSSHBBHHBBHBSHSHSB
SSBSSHBBBBBBHBSHSHSB
SSHSHHBBHHBBHBSHSHSH
SSHSSHBBHHBBHBSHSHSH
SSHSSSBBHHHHSHSHSSSH
SSHSSHBBHHBHHBSHSSSH
SSHSHHBBHHBBHBSHSHSB
SSHSHHBBBBBBHBSHSHSB

1.5%, Interest: 2%
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-19.0623% SSHSSHBBBHBBHBSHSHSB

-19.084% HSBSHHBBBBBBHBHBSHSB
-23.951% SSBSSBBBBBBBHBSBSHSB
-19.0623% SSHSSHBBBHBBHBSHSHSB
-18.7901% SSBSSHBBBBBBHBSBSSSB
-19.084% HSBSHHBBBBBBHBHBSHSB
-18.7901% SSBSHHBBBBBBHBSBSHSB
-18.7901% SSBSSHBBBBBBHBSBSHSB
-19.084% HSBSHHBBBBBBHBHBSHSB
-19.0623% SSHSHHBBBHBBHBHHSHSB
-6.61952% SSHSSSBBHHBHSBSHSSSH
-19.084% HSHSHHBBBBBBHBHHSHSB
-18.7901% SSBSSHBBBBBBHBSBSSSB
-19.084% SSBSHHBBBBBBHBHBSHSB
-12.9753% SSHSSHBBHHBBHBSHSSSB
-12.9753% HSHSHHBBHHBBHBHHSHHB
-12.9753% SSHSSHBBHHBBHBSHSSSH
-12.9753% SSHSHHBBHHBBHBHHSHSB
-3.77246% SSHSSSBBHHHHSHSHSSSH
-18.7901% SSBSSHBBBBBBHBSBSSSB

----- [Transaction Amount: $1000, Transaction Fee: 3%, Interest: 2%] -----
-31.6896%

-6.49808% HSHSHHBBHHHHHBHHSHSH
-11.2762% SSHSSSBBBHBBSBSSSSSB
-17.4688% HSHSHHBBBHBBHBHHHHHB
-10.8942% SSHSHHBBHHBBHBSHSHSB
-10.8942% HSHSHHBBHHBBHBHHSHHB
-10.8942% SSHSHHBBHHBBHBSHSHSB
-1.4417% SSHSSHBBHHBHSBSHSSSH
-10.8942% SSHSHHBBHHBBHBSHSHSB
-6.49808% SSHSSHBBHHHHHBSHSHSH
-17.4688% SSHSHHBBBHBBHBSHSHSB
-17.505% SSHSHHBBBBBBHBHHSHSB
-17.4688% HSHSHHBBBHBBHBHHSHHB
-17.4688% SSHSSHBBBHBBHBSHSSSB
-4.47409% SSHSSHBBHHHHSBSHSSSH
-10.8942% SSHSHHBBHHBBHBSHSHSH
-17.4688% SSHSSHBBBHBBHBSHSHSB
-17.4688% SSHSSHBBBHBBHBSHSSSB
-17.2066% SSBSHHBBBBBBHBSHSHSB
-17.505% HSHSHHBBBBBBHBHHSHSB
-10.8942% SSHSHHBBHHBBHBSHSHSB
BA

----- [Transaction Amount: $1000, Transaction Fee: 1.5%, Interest: 0%] -----
-32.8151%

-24.6029% SHHHBBBBHHHHHSSHSSSH
-7.75246% SSSSHBBHHHSHHSSSSSSH
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-27.429%

-31.7462%
-30.2729%
-24.6029%
-31.9715%
-29.2302%
-24.6029%
-24.6029%
-30.2729%
-30.4982%
-30.2729%
-29.4555%
-24.6029%
-30.2729%
-30.2729%
-1.75246%
-30.2729%
-30.2729%

SSSSBBBBBHSHSSSSSSSH
SHHHBBBBBBBBBHSHSHHB
SHHHBBBBBBHBBSSSSSSB
SSSHBBBBHHHHHSSSSSSH
HHHHBBBBBBBBBHSHSHHB
SSSHBBBBBHHHHSSSSSSH
SHHHBBBBHHHHHSSHSSSH
SHHHBBBBHHHHHSSHSSSH
SHSHBBBBBBHBHSSSSSSH
HHHHBBBBBBHBBSSSSSSB
SHHHBBBBBBHHHSSSSSSH
HHHHBBBBBHHHHHSHSHSH
SHHHBBBBHHHHHSSHSSSH
SHHHBBBBBBHBHHSHHHSH
SHHHBBBBBBHHHSSSSSSH
SSSSHBBHHHSHHSSSSSSH
SHHHBBBBBBHBHSSSSSSH
SHHHBBBBBBHHHSSSSHHH

----- [Transaction Amount: $1000, Transaction Fee:

-32.7467%

-29.796%
-23.6353%
-28.6225%
-31.3917%
-29.796%
-29.796%
-29.796%
-23.6353%
-29.796%
-29.796%
-29.796%
-28.6225%
-28.6225%
-30.0858%
-29.796%
-23.6353%
-29.796%
-23.6353%
-29.796%
-29.796%

----- [Transaction Amount: $1000, Transaction Fee

-33.8687%

-30.2295%
-31.2611%
-31.2611%
-30.2295%
-33.1934%
-32.8644%

SHHHBBBBBBHBHHHSSSSB
SHHHBBBBHHHHHSSSSSSH
SHHHBBBBBHHHHSSSSSSH
SHHHBBBBBBBBBSSSSSSB
SHHHBBBBBBHBBSHHSSSB
SHSHBBBBBBHBHSSSSSSB
SHHHBBBBBBHBHSSSSSSH
SHHHBBBBHHHHHSSSSSSH
SHHHBBBBBBHBHHSSSSSB
SHHHBBBBBBHHHSHHSHSH
SSSHBBBBBBHBHSSSSSSB
SHSHBBBBBHHHHSSSSSSH
SHHHBBBBBHHHHSSHSSSH
HHHHBBBBBBHBHSSSSSSB
SHSHBBBBBBHBHSSSSSSH
SHHHBBBBHHHHHSSSSSSH
SHHHBBBBBBHBHHHSSSSH
SHHHBBBBHHHHHSSSSSSH
SHHHBBBBBBHBBSSHSHSB
SHHHBBBBBBHHHSSSSSHH

SHSHBBBBBHHHHSSSSSSH
SHSHBBBBBBHBHSSSSSSB
SHHHBBBBBBHBHSSSSSSH
SHHHBBBBBHHHHSSHSSSH
SHHBBBBBBBBBBSSHHHSB
HHHHBBBBBBBBBSSSHSSB

1.5%, Interest: 2%] -----

. 3%, Interest: 0%)]
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-30.2295%
-31.2611%
-31.2611%
-33.1934%
-31.4448%
-33.3772%
-30.2295%
-31.4448%
-31.2611%
-25.4892%
-32.6806%
-30.2295%
-31.2611%
-31.2611%

SHSHBBBBBHHHHSSSSSSH
SHHHBBBBBBHHHSSHSSSH
SHHHBBBBBBHBHSSHHHSB
SHHBBBBBBBBBBSSSHHHB
HHHHBBBBBBHBHSHSSSSH
HHHBBBBBBBBBBSSSHHSB
SSSHBBBBBHHHHSSSSSSH
HHHHBBBBBBHHHHSSHSSH
SHHHBBBBBBHBBSHSSSSB
SHSHBBBBHHHHHSSSSSSH
SHHHBBBBBBBBBSHSHSSB
SHSHBBBBBHHHHSSSSSSH
SHHHBBBBBBHHHSSSSSSH
SSSHBBBBBBHBHSSSSSSH

————— [Transaction Amount: $1000, Transaction Fee:

-33.8023%

-33.2407%
-30.2747%
-30.7923%
-32.5756%
-29.6343%
-30.7923%
-29.6343%
-30.7923%
-12.2237%
-30.7923%
-30.7923%
-29.6343%
-30.7923%
-30.7923%
-27.649%

-30.7923%
-31.0395%
-30.2747%
-29.6343%
-32.3284%

HHHBBBBBBBBBBSSSSHSB
SSSSBBBBBBHBHSSSSSSB
SHHHBBBBBBHBHSHSHSSB
HHHHBBBBBBBBBHHHSSSB
SHSHBBBBBHHHHSSSSSSH
SHHHBBBBBBHHHSSSSSSH
SHHHBBBBBHHHHSSSSSSH
SHHHBBBBBBHBHSSSSSSH
SSSSBBBHHHSHHSSSSSSH
SHHHBBBBBBHHHSSHSSSH
SHHHBBBBBBHHHHSHSSSH
SHHHBBBBBHHHHSSHSSSH
SHSHBBBBBBHBHSSSSSSH
SHHHBBBBBBHBBSSSSSSB
SSSSBBBBBHSHSSSSSSSH
SHSHBBBBBBHHHSSSSSSH
HHHHBBBBBBHBHSSHSSHB
SSSSBBBBBBHHHSSSSSSH
SHSHBBBBBHHHHSSSSSSH
SHHHBBBBBBBBBSSHHSHB

————— [Transaction Amount: $1000, Transaction Fee:

-11.1277%

-10.8379%
-5.63304%
-11.0414%
-9.92902%
-10.7974%
-6.82354%
-9.92902%
-9.92902%
-10.8379%

SHSSBHBBBBBBBBSSSSHH
SHSSHHBBBHBHHHSSSSHS
HHHSBBBBBBBBBBHHSSHH
SSSSHHBBBBBBHHSSSSSS
SHHSBHBBBBBBBBHHSSHH
SSSSHHBBBHBBHHSSSSHS
SHSSHHBBBBBBHHSHSSHH
SHSSHHBBBBBBHHSSSSHS
SHSSHHBBBBBBBHSHSSHH

3%, Interest: 2%
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-10.7974% SHHSBHBBBBBBBHHHSSHH

-9.92902% SHSSHHBBBBBBHHSHSSHH
-10.8379% SHHSBHBBBBBBBHSHSSHH
-10.8379% SHSSHHBBBBBBBHSSSSHS
-10.7974% HHHSHHBBBBBBBHHHSSHH
-9.92902% SHSSHHBBBBBBHHSSSSHH
-10.8379% SHSSHHBBBBBBBHSSSSHS
-10.8379% SHSSHHBBBBBBBHSSSSHH
-11.0414% SBHSBBBBBBBBBBHHSSBH
-6.82354% SHSSHHBBBHBBHHSSSSHS
-10.8379% SHSSBHBBBBBBBHSHSSHH

----- [Transaction Amount: $1000, Transaction Fee: 1.5%, Interest: 2%6] -----
-11.078%

-5.39548% SHSSHHBBBHBBHHSSSSHH
-10.5439%% SHSSBHBBBBBBBHSSSSHS
-5.39548% SHSSHHBBBHBBHHSHSSHH
-10.5439% SSSSHHBBBBBBBHSSSSHS
-5.39548% SSSSHHBBBHBBHHSSSSHS
-10.5439% SHSSBHBBBBBBBHSSSSHS
-10.5078% SHHSBHBBBBBBBHHHSSHH
-11.0219% SHHSBBBBBBBBBBSHSSHH
-10.5078% SHHSBHBBBBBBBHHHSSHH
-10.5439% SHSSBHBBBBBBBHSHSSHH
-10.543%% SHSSHHBBBBBBBHSSSSHS
-10.5439%% SHSSHHBBBBBBBHSHSSHH
-10.9858% HHHSBBBBBBBBBBHHSSHH
-10.5439%% SHSSBHBBBBBBBBSSSSHH
-10.5078% SHHSHHBBBBBBBHHHSSHH
-5.39548% SHSSHHBBBHBBHHSSSSHS
-10.5439% SHSSBHBBBBBBBHSSSSHH
-2.00597% SSSSSHBBBHHHHHSSSSSS
-5.39548% SHSSHHBBBHBBHHSSSSHH
-2.00597% SHHSHHBBBHHHHHSHSSHH
----- [Transaction Amount: $1000, Transaction Fee: 3%, Interest: 0%)] -----
-12.3879%

-11.7832% SHHSBHBBBBBBBHSHSSHH
-10.7567% SHHSHHBBBBBBHHHHSSHH
-10.8377% SHSSHHBBBBBBHHSHSSHH
-11.7832% SHSSBHBBBBBBBHSSSSHS
-4.34486% SHSSHHBBBHHHHHSHSSHH
-10.8377% SSSSHHBBBBBBHHSSSSSS
-10.8377% SHHSHHBBBBBBHHSHSSHH
-10.8377% SSSSHHBBBBBBHHSSSSSS
-7.43668% SHSSHHBBBHBBHHSSSSHH
-10.7567% HHHSHHBBBBBBHHHHSSHH
-11.7832% SHSSBHBBBBBBBHSSSSHH
-1.39883% SSSSHHBHBHHHHHSSSSSS
-6.2278% SSSSHHBBBHBHHHSSSSHS



-10.8377% SHSSHHBBBBBBHHSSSSHH

-10.8377% SHSSHHBBBBBBHHSSSSHH
-10.8377% SHHSHHBBBBBBHHSHSSHH
-10.8377% SHSSHHBBBBBBHHSHSSHH
-12.2262% SHSSBBBBBBBBBBSSSSHS
-10.8377% SHSSHHBBBBBBHHSHSSHH
-6.2278% SHSSHHBBBHBHHHSSSSHS

----- [Transaction Amount: $1000, Transaction Fee: 3%, Interest: 2%] -----
-12.3128%

-11.3834% HHHSHHBBBBBBBHHHSSHH
-12.1372% SHSSBBBBBBBBBBSHSSHH
-5.99424% SHSSHHBBBHBBHHSSSSHH
-11.4601% SHSSHHBBBBBBBHSSSSHS
-11.4601% SSSSBHBBBBBBBBSSSSHS
-11.4601% SHSSBHBBBBBBBBSHSSHH
-10.2405% SSSSHHBBBBBBHHSSSSSS
-11.3834% HHHSBHBBBBBBBBHHSSHH
-5.99424% SHSSHHBBBHBBHHSSSSHH
-2.49859% SSSSSHBBBHHHHHSSSSSS
-11.4601% SHSSBHBBBBBBBHSHSSHH
-11.4601% SHSSBHBBBBBBBHSSSSHS
-5.99424% SHSSHHBBBHBBHHSSSSHH
-11.3834% SHHSBHBBBBBBBBHHSSHH
-11.4601% SHSSBHBBBBBBBHSHSSHH
-12.1372% SHHSBBBBBBBBBBSHSSBH
-5.99424% SHSSHHBBBHBBHHSSSSHS
-11.4601% SHSSHHBBBBBBBHSSSSHH
-10.2405% SSSSHHBBBBBBHHSSSSSS
-5.99424% SHSSHHBBBHBBHHSSSSHH
CAT

----- [Transaction Amount: $1000, Transaction Fee: 1.5%, Interest: 0%] -----
-2.82103%

-4.89424% SSSHHBBBBBBBHHSSSSSS
-3.62254% HSHHHBHBBBBBHHHSSSSS
-3.43996% SSSHHBHBBBBBHHSSSSSS
-4.2011% HSHHHBBBBBBBBHSSSSSS
-3.43996% SSSHHBHBBBBBHHSSSSSS
-4.89424% SSHHHBBBBBBBHHSSSSSS
-1.52952% SSSHHHHBBBHHHHSSSSSS
-4.38368% HSHHHBBBBBBBBHHHHHSS
-3.43996% SSHHHBHBBBBBHHSSSSSS
-4.89424% SSHHHBBBBBBBHHSSSSSS
-4.89424% SSHHHBBBBBBBHHSSSSSS
-4.38368% HSHHHBBBBBBBBHHSSSSS
-3.01222% SSHHBBBBBBBBBBSSSSSS
-4.38368% HSHHHBBBBBBBBHHSSSSS
-4.0489%% SSSHHHHBBBBBHHSSSSSS
-3.65578% HSHHHHHBBBHBHHHHSSHS
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-4.048%% SSHHHHHBBBBBHHSSSSSS

-3.4732% SSSSHHHBBBHBHHSSSSSS
-4.89424% HSHHHBBBBBBBHHSSSSSS
-4.2011% HSHHHBBBBBBBBHSSSSSS

----- [Transaction Amount: $1000, Transaction Fee: 1.5%, Interest: 2%] -----
-2.74759%

-2.31158% SSSSHHHBBBBBHHSSSSSS
-2.18791% HSHHHBHBBBBBHHHHSSHS
-1.38401% SSSSHHHBBBHBHHSSSSSS
-2.18791% HSHHHBHBBBBBHHHHSHSS
-2.85961% HSHHBBBBBBBBBBHSSSHS
-1.66878% HSHHHHHBBBHBHHHSSSSS
-2.31158% SSSSHHHBBBBBHHSSSSSS
-1.90312% SSHHHBHBBBBBHHSSSSSS
-1.38401% HSHHHHHBBBHBHHSSSSSS
-3.98416% HSHHHBBBBBBBHHHHSHSS
-1.90312% SSHHHBHBBBBBHHSSSSSS
-3.98416% HSHHHBBBBBBBHHHSSSSS
-2.31158% HSHHHHHBBBBBHHSSSSSS
-1.90312% SSHHHBHBBBBBHHSSSSSS
-2.59635% HSHHHHHBBBBBHHHSHSSS
-2.57483% SSHHBBBBBBBBBBSSSSSS
-3.75493% HHHHHBBBBBBBBBHSHSSS
-3.75493% HSHHHBBBBBBBBBHSSSSS
-3.75493% HSHHHBBBBBBBBBHSSHSS
-2.31927% HHHBBBBBBBBBBBHSSSSS

————— [Transaction Amount: $1000, Transaction Fee: 3%, Interest: 0%] -----
-4.2643%

-4.04592% SSSHHHHBBBHBHHSSSSSS
-1.97996% SSHHHHHBBBHHHHSSSSSS
-4.04592% SSHHHHHBBBHBHHSSSSSS
-5.35813% SSHHHBBBBBBBBHSSSSSS
-5.35813% SSHHHBBBBBBBBBSSSSSS
-4.41882% HSHHHBHBBBBBHHHSSSSS
-1.97996% SSHHHHHBBBHHHHSSSSSS
-4.41882% HSHHHBHBBBBBHHHSSSSS
-4.04592% SSSHHHHBBBHBHHSSSSSS
-3.80617% HSHBBBBBBBBBBBHHSSSS
-3.80617% HSHBBBBBBBBBBBHHSSSS
-4.78064% SSSHHHHBBBBBHHSSSSSS
-3.80617% HSHBBBBBBBBBBBHSSHSS
-5.90567% HSHHHBBBBBBBHHSSSSSS
-4.27611% SSSHHBHBBBBBHHSSSSSS
-4.27611% SSHHHBHBBBBBHHSSSSSS
-5.90567% HSHHHBBBBBBBHHSSSSSS
-5.50084% HSHHHBBBBBBBBHHHHHSS
-1.97996% SSHHHHHBBBHHHHSSSSSS
-4.41882% HHHHHBHBBBBBHHHSSSHS

————— [Transaction Amount: $1000, Transaction Fee: 3%, Interest: 2%] -----
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-4.20329%

-2.74806% HSHHHBHBBBBBHHSSSSSS
-3.29683% HSHHHHHBBBBBHHHSSSSS
-3.05347% SSHHHHHBBBBBHHSSSSSS
-3.29683% HSHHHHHBBBBBHHHSSSSS
-2.74806% SSSHHBHBBBBBHHSSSSSS
-4.11517% HHHHBBBBBBBBBBHSHSSS
-3.29683% HSHHHHHBBBBBHHHSSSSS
-3.6336% HHHBBBBBBBBBBBHSHSSS
-2.99144% HHHHHBHBBBBBHHHSHHHS
-3.29683% HSHHHHHBBBBBHHHSSSSS
-4.11517% HHHHBBBBBBBBBBHSHSSS
-3.05347% HSHHHHHBBBBBHHSSSSSS
-1.19007% SSSSSHHBBBHHHHSSSSSS
-1.96168% SSSSHHHBBBHBHHSSSSSS
-2.99144% HSHHHBHBBBBBHHHSSSSS
-2.99144% HSHHHBHBBBBBHHHHSHSS
-1.96168% SSSSHHHBBBHBHHSSSSSS
-2.99144% HSHHHBHBBBBBHHHSSSSS
-2.74806% SSSSHBHBBBBBHHSSSSSS
-1.96168% HSHHHHHBBBHBHHSSSSSS
DD

----- [Transaction Amount: $1000, Transaction Fee: 1.5%, Interest: 0%)] -----
-5.63997%

-4.69577% SSSHSHBBHBBBHBSHSHHS
-4.41751% SSSSSHBBHBBBHBSHSHSS
-4.7643% SSSHSBBBHBBBHBSHSHHH
-4.41751% SSSSSHBBHBBBHBSHSHHS
-4.74169% SSSHSBBBBBBBBBSHSHHH
-4.86962% HSSHHBBBBBBBBBHBHHHH
-2.76318% SSSSSHHBHBHBHBSHSSSS
-4.7643% SSSHSBBBHBBBBBSHHHHH
-1.66199% SSSSSHHHHBHHHBSHSSSS
-3.27052% SSSHSHBBHBHBHBSHSHHH
-4.74169% SSSHSBBBBBBBBBSHHHHH
-2.12169% SSSSSHHBHBHHHBSHSSSS
-2.99223% SSSSSHBBHBHBHBSHSHHS
-2.12169% SSSSSHHBHBHHHBSSSSSS
-4.74169% SSSHSBBBBBBBBBSBSHHH
-4.7643% SSSHSBBBHBBBBBSHHHHH
-3.27052% SSSHSHBBHBHBHBSHSHHH
-4.7643% SSSHSBBBHBBBHBSHHHHH
-4.41751% SSSSSHBBHBBBHBSHSHHS
-4.94265% HSSHSBBBHBBBHBHHHHHH

----- [Transaction Amount: $1000, Transaction Fee: 1.5%, Interest: 2%] -----
-5.56612%

-4.15839% SSSHSBBBHBBBHBSHSHHS
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-3.35684% SSSHSHBBHBBBHBSHSHHH
-0.549208% SSSHSHHBHBHBHBSHSHHS
-1.42605% SSSHSHBBHBHBHBSHSHHS
-4.14953% SSSHSBBBBBBBBBSHHHHH
-0.994412% SSSSSHBBHBHBHBSSSSSS
0.0533529% SSSHSHHBHBHHHBHHHHHH

-4.15839% SSSHSBBBHBBBHBSHSHHS
-4.14953% SSSHSBBBBBBBBBSHSHHS
-3.35684% SSSHSHBBHBBBHBSHHHHH
-4.445% SSSHSBBBHBBBHBHHHHHH
-1.42605% SSSHSHBBHBHBHBSHHHHH
-1.71266% SSSHSHBBHBHBHBHHHHHH
-4.15839%% SSSHSBBBHBBBHBSHSHHS
-0.549208% SSSHSHHBHBHBHBSHHHHH
-3.72676% SSSSSBBBHBBBHBSHSHSS
-3.35684% SSSHSHBBHBBBHBSHSHHH
-4.15839% SSSHSBBBHBBBBBSHHHHH
-4.15839% SSSHSBBBHBBBHBSHSHHH
-3.35684% SSSHSHBBHBBBHBSHSHHS
----- [Transaction Amount: $1000, Transaction Fee: 3%, Interest: 0%] -----
-7.12023%

-6.08287% SSSHSBBBHBBBBBSHSHHS
-6.17923% HSSHSBBBHBBBBBHHHHHH
-6.19648% SSSHSBBBBBBBBBHBHHHH
-5.72275% SSSHSHBBHBBBHBSHHHHH
-6.17923% HSSHSBBBHBBBBBHHHHHH
-3.84173% SSSSSHBBHBHBHBSHSHSS
-5.86319% SSSSSBBBBBBBBBSBSHHS
-3.44742% SSSSSHHBHBHBHBSHSHSS
-5.84594% SSSSSBBBHBBBBBSHSHHS
-3.44742% SSSSSHHBHBHBHBSHSHHS
-3.44742% SSSHSHHBHBHBHBSHSHHH
-6.10012% SSSHSBBBBBBBBBSBHHHH
-5.72275% SSSHSHBBHBBBHBSHHHHH
-6.10012% SSSHSBBBBBBBBBSHSHHH
-5.84594% SSSSSBBBHBBBHBSHSHHS
-3.84173% SSSSSHBBHBHBHBSHSHSS
-3.84173% SSSSSHBBHBHBHBSHSHHS
-6.17923% SSSHSBBBHBBBBBHHHHHH
-5.72275% SSSHSHBBHBBBHBSHSHHH
-3.44742% SSSSSHHBHBHBHBSHSHSS

----- [Transaction Amount: $1000, Transaction Fee: 3%, Interest: 2%] -----
-7.04974%

-1.24058% SSSHSHHBHBHBHBSHSHHS
-5.12298% SSSSSBBBBBBBBBSHSHSS
-5.51094% SSSHSBBBBBBBBBSHSHHS
-5.48028% SSSHSBBBHBBBHBSHHHHH
-1.85522% SSSSSHBBHBHBHBSSSSSS
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-5.71392% HSSHSBBBBBBBBBHHHHHH

-2.24315% SSSHSHBBHBHBHBSHSHHH
-5.71392% HSSHSBBBBBBBBBHBHBHH
-5.51094% SSSHSBBBBBBBBBSHSHHS
-1.24058% SSSSSHHBHBHBHBSHSSSS

-4.39102% SSSHSHBBHBBBHBSHSHHH
-5.48028% SSSHSBBBHBBBBBSHHHHH
-4.39102% SSSHSHBBHBBBHBSHHHHH
-5.71392% SSSHSBBBBBBBBBHBHHHH
-4.00306% SSSSSHBBHBBBHBSHSHSS

-1.24058% SSSSSHHBHBHBHBSHSHSS

-1.24058% SSSHSHHBHBHBHBSHSHHS
-0.244271% SSSSSHHBHBHHHBSHSHSS
-5.48028% SSSHSBBBHBBBBBSHSHHS
-1.85522% SSSSSHBBHBHBHBSHSHHS
DIS

----- [Transaction Amount: $1000, Transaction Fee: 1.5%, Interest: 0%)] -----
-35.084%

-15.502% HBHHBHHBBBSSBSSSHSSB
-10.922% HHHHBHHHHBSSBSSSSSSB
-6.85387% HHSSBHHHHHSSHSSSSSSB
-6.8742% HHSSBHHBHBSSB SSSSSSB
-24.8751% BBHHBBBBBBSSBSSSSSSB
-6.85387% HHSSBHHHHHSSBSSSSSSB
-16.36% BBHHBHBBBBSSBSSSHSSB
-16.36% BBHHBHBBBBHSBSSSHSSB
-6.85387% HHSSBHHHHBSSBSSSSSSB
-16.0625% HBHHBHBBBBSSBSSSHSSB
-24.8751% BBHHBBBBBBSSBSSSSSSB
-16.36% BBHHBHBBBBHHBSSSHHSB
-13.9779% HHHHBHHBBBSSBSSSHSSB
-13.9779% HHHHBHHBBBSSBSSSHSSB
-13.9779% HHHHBHHBBBHSBSSSHSSB
-15.502% HBHHBHHBBBHSBSSHHSSB
-15.502% HBHHBHHBBBHSBHHSHHSB
-24.8751% BBHHBBBBBBHHBHSSHSSB
-16.0625% HBHHBHBBBBHHBSSSHSSB
-13.9779% HHHHBHHBBBSSBSSSSSSB

----- [Transaction Amount: $1000, Transaction Fee: 1.5%, Interest: 2%] -----
-35.0422%

-8.61489% HHHHBHHHHBSSBSSSSSSB
-13.6354% HBHHBHHBBBSSBSSSHSSB
-3.94664% HHHSBHHHHBSSBSSSSSSB
-10.3732% HHHHBHHBHBHSBSSSHSSB
-14.6191% BBHHBHBBBBHSBSSSHSSB
-4.183% HHSSBHHBHBSSB SSSSSSB
-14.2563% HBHHBHBBBBSSBSSSSSSB
-14.6191% BBHHBHBBBBHSBSSSHSSB
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-23.8076% BBBHBBBBBBHSBSSSHHSB

-13.6354% HBHHBHHBBBSSBSSSHSSB
-14.6191% BBHHBHBBBBSSBSSSHSSB

-3.95821% HHHSBHHBBBSSBSSSSSSB

-4.16369% HHSSBHHBBBSSBSSSSSSB

-13.6354% HBHHBHHBBBHSBSHSHSSB
-23.8076% BBBHBBBBBBHSBHSSHSHB
-8.61489% HHHHBHHHHBSSBSSSHSSB
-14.2563% HBHHBHBBBBHSBSSSHSSB
-23.8076% BBBHBBBBBBHSBHSSHHHB
-10.3732% HHHHBHHBHBHHBSSSHSSB
-13.6354% HBHHBHHBBBHHBSSSHSSB

----- [Transaction Amount: $1000, Transaction Fee: 3%, Interest: 0%)] -----
-35.9113%

-25.3171% BBBHBBBBBBHSBSSSHSHB
-25.4093% BBHHBBBBBBHHBHHSHHSB
-12.8048% HHHHBHHBHBSSBSSSSSSB
-12.8048% HHHHBHHBHBHSBSSSHSSB
-7.2148% HHHSBHHBHBSSB SSSSSSB
-14.2904% HHHHBHHBBBHSBSSSHSSB
-7.11349% HHHSBHHHHBSSBSSSSSSB
-1.5127% HHSSBHHBBBSSBSSSSSSB
-15.8537% HBHHBHHBBBHSBSSSHSSB
-14.2904% HHHHBHHBBBSSBSSSSSSB
-14.2904% HHHHBHHBBBSSBSSSSSSB
-11.1548% HHHHBHHHHBSSBSSSSSSB
-12.8048% HHHHBHHBHBSSBSSSHSSB
-12.8048% HHHHBHHBHBSSBSSSHSSB
-14.2904% HHHHBHHBBBHSBSSSHSSB
-7.11349% HHHSBHHHHBSSBSSSSSSB
-15.8537% HBHHBHHBBBHSBHSSHHSB
-12.8048% HHHHBHHBHBHSBSSSHHHB
-11.1548% HHHHBHHHHHSSHSSSHSSB
-25.4093% BBHHBBBBBBHSBHSHHHHB

----- [Transaction Amount: $1000, Transaction Fee: 3%, Interest: 2%)] -----
-35.8576%

-8.84441% HHHHBHHHHBSSBSSSSSSB
-10.645% HHHHBHHBHBSSBSSSSSSB
-3.62412% HHSSBSHHHHSSBSSSSSSB
-14.6757% HBHHBHBBBBSSBSSSHSSB
-15.0729% BBHHBHBBBBHSBHHSHSSB
-14.6757% HBHHBHBBBBHSBHSHHSSB
-3.62412% HHSSBSHHHHSSHSSSSSSB
-24.3766% BBBHBBBBBBHSBHHHHSHB
-8.84441% HHHHBHHHHBSSBSSSSSSB
-13.9866% HBHHBHHBBBHSBSHHHSSB
-24.3766% BBBHBBBBBBHHBSSSHSSB
-13.9866% HBHHBHHBBBSSBSSSSSSB
-14.6757% HBHHBHBBBBSSBSSSHSSB
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-13.9866% HBHHBHHBBBSSBSSSHSSB

-4.85658% HHSSBHHBBBSSBSSSSSSB
-24.455% BBHHBBBBBBHHBHSSHSSB
-13.9866% HBHHBHHBBBHSBSSSHSSB
-14.6757% HBHHBHBBBBSSBSSSHSSB
-15.0729% BBHHBHBBBBSSBSSSHSSB
-14.6757% HBHHBHBBBBHSBSSSHSSB
EK

----- [Transaction Amount: $1000, Transaction Fee: 1.5%, Interest: 0%] -----
-11.5719%

-12.72% SSSHHHSBBBBBBBBBBHHH
-11.2914% SSSSSHSHHBBBBBBHHHSS
-12.1089% SSSSHHSHBBBBBBBBHHSH
-10.9271% SSHSHHSHHBBBBBBBHHHH
-11.2914% SSSSSHSHHBBBBBBHHHSS
-3.06873% SSSSSSSHHHBBBBHHHHSS
-12.7748% SSSSSSSHHBBBBBBBHHSS
-14.3375% SSSHSHSHBBBBBBBBBHSH
-6.2812% SSSSSHSHHHBBBBBHHHSS
-11.2914% SSSSSSSHHBBBBBBHHSSS
-11.2505% SSSSSHSHHBBBBBBHHHSH
-9.68478% HSHSHHSHHBBBBBBHHHHH
-13.1916% SSSSSHSHBBBBBBBBHHSH
-12.9833% HSSSSHSHBBBBBBBBHHHH
-14.3784% SSSSSSSHBBBBBBBBBSSS
-14.0438% HSSSSBSBBBBBBBBBBBHH
-9.68478% HSHSHHSHHBBBBBBHHHHH
-10.1677% SSSSHHSHHBBBBBBHHHSH
-13.1916% SSSSSHSHBBBBBBBBHHSH
-9.68478% HSHSHHSHHBBBBBBHHHHH

----- [Transaction Amount: $1000, Transaction Fee: 1.5%, Interest: 2%)] -----
-11.4984%

-12.9716% SSHSSHSBBBBBBBBBBBHH
-11.9481% SSHSHHSBBBBBBBBBBBHH
-10.6448% SHHSHHSHBBBBBBBBHHHH
-13.5767% SSSHSHSBBBBBBBBBBHSH
-9.42357% SSSHSHSHHBBBBBBHHHHH
-3.96873% SSSSSHSHHHBBBBBHHHSS
-12.2734% SSSSSHSHBBBBBBBBHHSH
-1.33832% SSSSSSSHHHHBBBHHHSSS
-12.2734% SSSSSHSHBBBBBBBBHHSH
-13.5448% SSSSSHSHBBBBBBBBBHSH
-13.6951% HHHSSHSHBBBBBBBBBHSH
-12.6343% HSSSSHSHBBBBBBBBHHSH
-3.96873% SSSSSHSHHHBBBBBHHHSS
-13.5767% SSSSSHSBBBBBBBBBBHSH
-11.432% SSHSSHSHHBBBBBBBHHSH
-12.2734% SSSSSHSHBBBBBBBBHHSH
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-3.96873%
-1.33832%
-12.3099%
-3.26955%

----- [Transaction Amount: $1000, Transaction Fee: 3%, I nterest: 0%]

-12.9729%

-6.86007%
-12.2519%
-3.74264%
-6.97622%
-12.1701%
-3.74264%
-13.9023%
-14.3578%
-14.3578%
-13.5043%
-14.1041%
-3.66079%
-6.97622%
-14.2336%
-4.66026%
-14.4397%
-11.6792%
-2.95011%
-7.05808%
-14.3578%

————— [Transaction Amount: $1000, Transaction Fee: 3%, Interest: 2%]

-12.9171%

-13.4504%
-10.8246%
-14.441%
-1.109%
-9.24472%
-4.6798%
-13.4553%
-10.8246%
-13.5328%
-1.85199%
-1.92944%
-10.8246%
-10.8246%
-12.7423%
-2.03583%
-10.8246%
-2.92294%
-14.8778%
-12.7423%
-13.5328%

SSSSSSSHHHBBBBBHHHSS
SSSSSSSHHHHBBBHHHSSS
SSSSSHSHBBBBBBBBHHSS
HSSSHHSHHHBBBBBHHHSH

HHHSSHSHHHBBBBBHHHSH
SSSSSSSHHBBBBBBHHHSS
SSSSSHSHHHBBBBHHHHSS
SSSSSHSHHHBBBBBHHHSH
SSSSSHSHHBBBBBBHHHSH
SSSSSSSHHHBBBBHHHSSS
SSSSSSSHHBBBBBBBHHSS
SSSSSHSHBBBBBBBBHHSH
SHSHSHSHBBBBBBBBHHSH
SHHHSHSHHBBBBBBBHHSH
SSHSHHSHBBBBBBBBBHSH
SSSSSHSHHHBBBBHHHHSH
SSSSSHSHHHBBBBBHHHSH
SSSSSSSSHBBBBBBBHSSS
SSSSSSSHHHHBBBHHHHSS
SSSSSHSHBBBBBBBBHHSS
SSSSSHSHHBBBBBBHHHHH
SSSSSSSSHHBBBBHHHSSS
SSSSSSSHHHBBBBBHHHSS
SHSSSHSHBBBBBBBBHHSH

SSHSHHSHBBBBBBBBBHSH
SSSSSHSHHBBBBBBHHHSS
SSSHSHSBBBBBBBBBBHHH
SSSSSSSHHHBBBBHHHHSS
SHSSHHSHHBBBBBBHHHHH
SHSHSHSHHHBBBBBHHHSH
SSSSSHSHBBBBBBBBHHSH
SSSSSHSHHBBBBBBHHHSS
SSSSSSSHBBBBBBBBHHSS
SSSSSHSHHHHBBBHHHHSH
SSSSSSSHHHHBBBHHHHSS
SSSSSSSHHBBBBBBHHHSS
SSSSSSSHHBBBBBBHHHSS
SSSSSHSHHBBBBBBBHHSH
SSHSSHSHHHHBBBHHHHSH
SSSSSHSHHBBBBBBHHHSS
SSSSSSSSSHBBBBBSSSSS
SSSSSHSBBBBBBBBBBBSH
SSSSSHSHHBBBBBBBHHSH
SSSSSSSHBBBBBBBBHHSS



————— [Transaction Amount: $1000, Transaction Fee: 1.5%, Interest: 0%] -----
-37.5378%

-12.4115% SSSSHSHHHBBBBHHHHSHS
-20.0146% HSHHHHHBBBBBBHBHHSHS
-10.9248% SSSSHSSHHBBBBHHHHSSS
-10.9248% SSSSSSSHHBBBBHHHHSSS
-22.1419% HSSSHSHBBBBBBBBBHSHS
-14.3337% SSSSHSSHBBBBBHHHHSHS
-14.0889% SSSSSSSHBBBBBHBHHSSS
-18.0247% HSSHHHHHBBBBBHHHHSHS
-16.951% HSSSHHHHBBBBBHHHHSHS
-15.0314% SSSSHSHHBBBBBHHHHSHS
-18.4606% HSSSHHHBBBBBBHBHHSHS
-8.98376% SSSSHSSHHBHBBHHHHSSS
-12.4115% SSSSHSHHHBBBBHHHHSHS
-26.1806% HSSHBHHBBBBBBBBBBSHS
-23.1873% HSSSBSHBBBBBBBBBBSHS
-19.5343% HSSHHHHHBBBBBHBHHSHS
-20.8258% HHSHHHHBBBBBBHBHHSHS
-20.8258% HHSHHHHBBBBBBHBHHSHS
-14.3311% HSSSHHHHHBBBBHHHHSHS
-20.6529% HSSSHSHBBBBBBHBBHSHS

----- [Transaction Amount: $1000, Transaction Fee: 1.5%, Interest: 2%] -----
-37.4532%

-23.7664% HHSHHHHBBBBBBHBBHSHS
-9.49149% SSSSHSSHHBBBBHHHHSHS
-19.1312% HSSSHSHBBBBBBHBBHSHS
-17.969% HSSHHHHHBBBBBHBHHSHS
-13.4127% HSSHHHHHHBBBBHHHHHHS
-21.9431% SSSSBSHBBBBBBBBBBSHS
-24.8823% HSSSBHHBBBBBBBBBBSBS
-19.1312% SSSSHSHBBBBBBHBBHSHS
-22.7796% HSSSHHHBBBBBBBBBHSHS
-14.0478% SSSSHSSBBBBBBHBHHSHS
-23.9699% HSSHHHHBBBBBBBBBHSHS
-19.1312% SSSSHSHBBBBBBHBBHSHS
-12.1105% SSSSSSSBBBBBBHBHHSSS
-11.5371% SSSSHSSHBBBBBHHHHSSS
-15.11% HSSSHHHHBBBBBHHHHSHS
-20.7638% HSSSHSHBBBBBBBBBBSHS
-13.2059% SSSSHSSBBBBBBHBHHSSS
-14.763% HSSSHSHBBBBBBHBHHSHS
-10.3401% HSSHHHHHHBHHBHHHHSHS
-13.4127% HSSHHHHHHBBBBHHHHHHS

----- [Transaction Amount: $1000, Transaction Fee: 3%, Interest: 0%)] -----
-38.3297%

-15.8848% SSSSHSSHBBBBBHBHHSSS
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-19.0876%
-14.9593%
-26.7794%
-15.8848%
-17.2916%
-19.9713%
-17.2916%
-14.9593%
-25.694%

-12.3851%
-11.6361%
-15.0838%
-24.7019%
-14.9593%
-9.53129%
-12.3851%
-15.8848%
-11.6361%
-14.3348%

----- [Transaction Amount: $1000, Transaction Fee

-38.2306%

-24.524%

-8.53228%
-12.989%

-14.8435%
-21.5265%
-14.0424%
-17.4092%
-20.8514%
-20.0502%

-20.8514%
-7.05605%
-15.5186%
-21.5265%
-14.0424%
-13.8071%
-15.5186%
-8.53228%

-21.5265%
-15.5186%
-13.132%

HON

HSSSHHHBBBBBBHBHHSHS
SSSSSSSBBBBBBHBHHSSS
HSSHBHHBBBBBBBBBBSHS
SSSSHSSHBBBBBHBHHSSS
HSSSHSHHBBBBBHBHHSHS
SSSSHSSBBBBBBHBBHSSS
HSSSHSHHBBBBBHBHHSHS
SSSSSSSBBBBBBHBHHSSS
HSSHHHHBBBBBBBBBHSHS
SSSSHSSHHBBBBHHHHSHS
SSSSHSSHHBBBBHHHHSSS
SSSSHSSHBBBBBHHHHSHS
HSSSHHHBBBBBBBBBHSHS
SSSSSSSBBBBBBHBHSSSS
SSSSHSSHHBHBBHHHHSSS
SSSSHSSHHBBBBHHHHSHS
SSSSHSSBBBBBBHBHHSSS
SSSSSSSHHBBBBHHHSSSS
SSSSHSSHBBBBBHHHHSSS

HSSHHHHBBBBBBBBBBSHS
SSSSHSHHHBHBBHHHHSHS
SSSSSSSHBBBBBHBHHSSS
SSSSHSSBBBBBBHBHHSHS
SSSSHSHBBBBBBBBBHSHS
SSSSHSSHBBBBBHBHHSSS
HSSSHHHBBBBBBHBHHSHS
SSSSHSSBBBBBBBBBHSHS
SSSSHSSBBBBBBBBBHSSS

SSSSHSSBBBBBBBBBHSHS
SSSSHSSHHBHBBHHHHSSS
SSSSHSHBBBBBBHBHHSHS
SSSSHSHBBBBBBBBBHSHS
SSSSHSSHBBBBBHBHHSSS
HSSSHSHHBBBBBHHHHSHS
HSSSHSHBBBBBBHBHHSHS
SSSSHSHHHBHBBHHHHSHS

HSSSHSHBBBBBBBBBHSHS
SSSSHSHBBBBBBHBHHSHS
SSSSHSSHBBBBBHHHHSHS

: 3%, Interest: 2%]

----- [Transaction Amount: $1000, Transaction Fee: 1.5%, Interest: 0%)] -----

-35.9736%

-26.5305%
-21.4874%

HSHHSHBBBBBBHHHHSSHS
HSSHHHHBBBBHHSHSSSSH



-28.9559% SSSHHBBBBBBBBSHSSHHS

-26.949% SSHHSBBBBBBBHSHSSSSS
-28.9559% SSSHHBBBBBBBBSHSSHHS
-24.1108% SSSHHHHBBBBBHHHHSHSH
-28.9887% SSSHHBBBBBBBHSHSSSSH
-31.656% SHSHBBBBBBBBBSHSSHSH
-30.944% HSSHBBBBBBBBBSHSHSSS
-30.2754% SSSHBBBBBBBBBSBSSHHS
-24.1108% SSSHHHHBBBBBHHHHSHSH
-20.1068% HSSHHHHBBBBHHHHSSHHS
-15.0695% SSSSSHHHBBBHHSHSSSSS
-28.9559% SSSHHBBBBBBBBSHSSHHS
-29.6245% HSSHHBBBBBBBBHHHSSSS
-27.6081% SSSHHBBBBBBBHSHSSSSS
-24.1108% SSSHHHHBBBBBHHHHSHSH
-27.7691% HSHHHHBBBBBBHSHHSSSS
-13.8615% SSSHSHHHBBHHHHHHHSSH
-26.5305% HHHHSHBBBBBBHSHHHSHS

----- [Transaction Amount: $1000, Transaction Fee: 1.5%, Interest: 2%)] -----
-35.9147%

-28.1336% HHHHSBBBBBBBHSHHSHHH
-20.6733% HHSHSHHBBBBBHSHSSHSS
-27.3481% HSSHSBBBBBBBBSHHSHHS
-28.7415% HSSHHBBBBBBBBSHSSHSS
-13.0046% SSSHSHHHBBBHHSHSSSSS
-23.931% SSSHSHBBBBBBHSHSSSSS
-25.4636% HSHHSHBBBBBBHHHSSSSS
-22.7955% HSHHHHHBBBBBHSHSHSSS
-26.503% SHSHHBBBBBBBHSHSHSSS
-28.7415% HSSHHBBBBBBBBHHHSSSS
-28.7232% SSHHHBBBBBBBHHHSHHSH
-28.1336% HHHHSBBBBBBBHHHHSHSH
-26.503% SHSHHBBBBBBBHHHSSSHS
-22.0667% HHSHHHHBBBBBHHHHSSSS
-10.2335% SSSSSHHHBBHHHSSSSSSS
-30.1456% SSHHBBBBBBBBBHHSHSHS
-30.9081% SSSHBBBBBBBBBSBHSSSH
-26.1512% SSHHSHBBBBBBHHHSSHHH
-16.2937% SSSHSHHBBBBHHHHSSSSS
-27.2318% SSHHHBBBBBBBHHHHSSSS

----- [Transaction Amount: $1000, Transaction Fee: 3%, Interest: 0%)] -----
-36.8901%

-22.1714% SSSHSHHBBBBBHSHHSSHS
-27.7058% SSHHSBBBBBBBHHHHSSHS
-31.5898% SSHHBBBBBBBBBSHHSSSS
-10.705% SSSSSSHHBBHHSSSSSSSS
-23.5123% SHSHSHHBBBBBHHHSHHSH
-31.5898% SHHHBBBBBBBBBSBSHHHS
-22.1714% SSSHSHHBBBBBHSHSHSHS
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-15.5294% SSSSSHHHBBBHHSSSSSSS

-27.3202% SHSHHHBBBBBBHHHSHHHS
-27.7058% SSHHSBBBBBBBHHHSSHSS
-31.1331% SHSHBBBBBBBBBSHSSHHS
-26.1221% SSSHSHBBBBBBHHHSSHSS
-29.0467% SHHHSBBBBBBBHSHSSHHH
-28.9039% SHHHHBBBBBBBHHHSHHSS
-26.5788% SSHHSHBBBBBBHSHSSSSS
-27.7769% SSHHHHBBBBBBHSHHHSHS
-27.7058% SSHHSBBBBBBBHHHSSHSS
-30.2916% SSHHHBBBBBBBBSHSHHSS
-15.5294% SSSSSHHHBBBHHSSSSSSS
-19.2547% SHHHSHHBBBBHHHHSHSHS

————— [Transaction Amount: $1000, Transaction Fee: 3%, Interest: 2%0] -----
-36.8196%

-27.4346% SHSHSBBBBBBBHHHHSSHH
-26.8756% HSSHHHBBBBBBHHHSSSHS
-28.7852% SHSHHBBBBBBBHSHHSHSH
-19.2283% SSSSSHHBBBBBSSSSSSSS
-26.5884% SSHHSBBBBBBBHSHHSSSS
-19.2283% SSSSSHHBBBBBSSSSSSSS
-30.2639% SSSHBBBBBBBBBSHSHSSS
-20.5393% SSSHSHHBBBBBHSHSSSSS
-35.599% BSHBBBBBBBBBBHBHBHHB
-28.6991% HSHHHBBBBBBBHHHSSSSS
-27.939% SHHHHBBBBBBBHHHHSHSS
-23.3532% HHHHSHHBBBBBHHHSSSSH
-24.7648% SSSHSHBBBBBBHHHSSSSS
-31.024% HHSHBBBBBBBBBSBSSHSS
-19.2283% SSSSSHHBBBBBSSSSSSSS
-24.7648% SSSHSHBBBBBBHSHSSSHS
-30.2639% SSSHBBBBBBBBBSHHSSHS
-26.2148% SSSHSHBBBBBBHSHSSHHH
-31.024% HHSHBBBBBBBBBSBSHSSS
-25.9846% SSSHSBBBBBBBHSHSSSSS
HPQ

————— [Transaction Amount: $1000, Transaction Fee: 1.5%, Interest: 0%] -----
-33.8176%

-30.4165% HBBBBBBBBBBSHSSHSSSH
-13.8331% HHHHBBBBHHHSHSHHHSHS
-27.301% HHBBBBBBBBBSSHSSHSSS
-24.0095% HHHBBBBBBHHHHSHHSHSH
-23.6957% HHHBBBBBBBHSSSSSSHHS
-25.4165% HHBBBBBBBBHHSSSSHSSS
-23.6957% HHHBBBBBBBHSSSSSSHHS
-19.2482% HHHBBBBBHHHHSSSSSSSS
-25.4165% HHBBBBBBBBHHSSSSHSSS
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-19.2482% HHHBBBBBHHHHSSSSSSSS

-22.1451% HHHBBBBBBHHSSSSSSSSS
-31.7467% BBBBBBBBBBBHHSHHSSSH
-23.6543% HHHBBBBBBBHHHHHSHHSS
-22.4472% SHHBBBBBBBHSSSSSSSSS
-22.1451% HHHBBBBBBHHSSSSSSSHS
-23.6957% HHHBBBBBBBHSSHHSSSSS
-11.2905% HHHHBBBHHHHHSSSSSSSS
-28.5107% HBBBBBBBBBBSSSHSSHHS
-27.301% HHBBBBBBBBBSSHSSHSSS
-19.7349% SSHBBBBBBHHSSSSSSSSS

----- [Transaction Amount: $1000, Transaction Fee: 1.5%, Interest: 2%6] -----
-33.7597%

-17.8641% HHHBBBBBHHHHSSHSSSHS
-23.054% HHHBBBBBBHHSHSSSHSSH
-24.6299% HHBBBBBBBBHSSSHSSSSS
-22.6869% HHHBBBBBBBHHHHSHSHSS
-30.0397% HBBBBBBBBBBSHSSSSSHH
-24.758% HHHBBBBBBBHSHSSSHSHH
-26.6989% HHBBBBBBBBBSHHHSHSHS
-26.6989% HHBBBBBBBBBSSSSSSSSS
-11.309% HHHHBBBHHHHSSSHSSSSH
-24.6299% HHBBBBBBBBHSSSSSSSSS
-22.7238% HHHBBBBBBBHSSSSHSSSS
-31.5871% BBBBBBBBBBBSHSSSSSHH
-30.0397% HBBBBBBBBBBSSHSSSHHH
-24.5931% HHBBBBBBBBHHSSHSSHSS
-26.6989% HHBBBBBBBBBSHSSSSSHS
-19.5964% SHHBBBBBBHHSSSSSSSSS
-28.7332% HHBBBBBBBBBSHHSSHSSH
-24.5931% HHBBBBBBBBHHSHHSSSSS
-19.5964% SHHBBBBBBHHSSSSSSSSS
-17.901% HHHBBBBBHHHSSSSSSSHS

----- [Transaction Amount: $1000, Transaction Fee: 3%, Interest: 0%)] -----
-34.8379%

-24.6739% HHHBBBBBBHHHSHHSSSHH
-14.2851% HHHHBBBBHHHSSHHSSSSS
-24.4812% HHHBBBBBBBHSSSSSSSSS

-32.6815% BBBBBBBBBBBSBHSHSHBH
-16.1513% HHHHBBBBHHHSSSHSHSHH
-13.1193% SHHHBBBBHHHSSSSSSSSS

-28.114% HHBBBBBBBBBSHSHSHSSS
-16.1513% HHHHBBBBHHHSSSHSHSHH
-24.7567% HHHBBBBBBHHSSSSHSSSH
-28.1019% HHBBBBBBBBHSSHHHSHSH
-26.3475% HHHBBBBBBBHSHSSHSHHH
-22.8905% HHHBBBBBBHHSHSSSHSHS
-24.4812% HHHBBBBBBBHSSHSSHHHS
-24.4812% HHHBBBBBBBHSSHSSHHHS
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-16.1513% HHHHBBBBHHHSSSHSHSHH

-28.0311% HHBBBBBBBBBHSSSSSHSS
-26.2357% HHBBBBBBBBHSHSSHSSSS
-26.2357% HHBBBBBBBBHSSHSHSSSS
-28.0311% HHBBBBBBBBBHSSHHSSHS
-21.8214% HHHBBBBBHHHSSSHSHSHH

----- [Transaction Amount: $1000, Transaction Fee: 3%, Interest: 2%] -----
-34.7839%%

-25.4082% HHBBBBBBBBHSHSSHSSHS
-25.4082% HHBBBBBBBBHSSHHHSHHS
-23.6819% HHHBBBBBBHHHHSHSHHHH
-18.565% HHHBBBBBHHHSSHSHHHSS
-18.565% HHHBBBBBHHHSSHSSHHHS
-23.7602% HHHBBBBBBHHSSHSSHHSH
-25.5067% HHHBBBBBBBHSHSSSHSSH
-21.6891% HHHBBBBBBHHHHSSHSSSS
-27.4317% HHBBBBBBBBBHSSHSSHSS
-21.6891% HHHBBBBBBHHHSSSSSSHS
-12.3004% HHHHBBBBHHHHSHHSSSSS
-23.7602% HHHBBBBBBHHSSSSHSSSH
-21.7675% HHHBBBBBBHHSHSHHSHSS
-21.7675% HHHBBBBBBHHSSSSSSSHS
-11.0408% SHHHBBBBHHHSSSSSSSSS
-23.5139% HHHBBBBBBBHSSSSSHSSS
-18.565% HHHBBBBBHHHSSSSSSSSS
-23.5139% HHHBBBBBBBHSHHSSSSHS
-21.7675% HHHBBBBBBHHSSHSSSSSS
-25.4082% HHBBBBBBBBHSSSHSHSSS
IBM

----- [ Transaction Amount: $1000, Transaction Fee: 1.5%, Interest: 0%] -----
-18.6026%

-12.7905% HSHSSBBBBBBBBHHSSSSS
-13.257% HSHSHBBBBBBBBHHSSSSS
-13.8038% HSHSBBBBBBBBBHHSHSSS
-12.7905% SSHSSBBBBBBBBHHSSSSS
-8.69205% HSHHHHHBHBBHHHHSHSSS
-13.257% HSHSHBBBBBBBBHHSSSSS
-7.93165% HSHSHHHBBBBHHHHSSSSS
-7.46517% SSHSSHHBBBBHHHHSSSSS
-7.93165% HSHSHHHBBBBHBHHSSSSS
-13.257% HSHSHBBBBBBBBHHSHSSS
-8.69205% HSHHHHHBBBBHHHHSHSSS
-15.3131% HSHHBBBBBBBBBHHSHHHS
-15.4346% HSHHBBBBBBBBBBHSHSSS
-11.9313% HSHHHHBBBBBBBHHSHSHS
-10.4221% HSHSHHBBBBBBBHHSSSSS
-14.5642% HSHHBBBBBBBBBHHHHHSS
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-10.4221% HSHSHHBBBBBBBHHSHSSS

-4.21094% SSSSSHHBHBBHHSSSSSSS
-10.1763% HHHHHHBBBBBHBHHSHSSS
-13.257% HSHSHBBBBBBBBHHSSSSS

----- [Transaction Amount: $1000, Transaction Fee: 1.5%, Interest: 2%] -----
-18.4135%

-5.83757% HSHSHHHBBBBHBHHSHSSS
-5.25892% HSHSSHHBHBBHHHHSSSSS
-9.60135% HSHHHHBBBBBBBHHSHSSS
-8.72079% HSHSHHBBBBBBBHHSHSSS
-8.14214% HSHSSHBBBBBBBHHSSSSS
-6.6833% HSHHHHHBBBBHBHHHHSSH
-8.72079% HSHSHHBBBBBBBHHSHSSS
-12.0672% HSHSHBBBBBBBBHH SHSSS
-13.7627% HSHHHBBBBBBBBHHSHSHH
-8.72079% HSHSHHBBBBBHBHHSSSSS
-5.25892% HSHSSHHBBBBHBHHSSSSS
-8.14214% HSHSSHBBBBBHBHHSSSSS
-5.83757% HSHSHHHBBBBHBHHSSSSS
-8.14214% HSHSSHBBBBBBBHHSSSSS
-12.9478% HSHHHBBBBBBBBHHSHSSS
-13.7427% HSHSBBBBBBBBBBHSHSSS
-13.5754% HSHHBBBBBBBBBHHSHHSH
-9.60135% HSHHHHBBBBBBBHHSHSSS
-12.0672% HSHSHBBBBBBBBHHSSSSS
-14.6233% HSHHBBBBBBBBBBHSHSSS

————— [Transaction Amount: $1000, Transaction Fee: 3%, Interest: 0%] -----
-19.9967%

-12.6132% HSHHHHBBBBBHBHHSHSHS
-11.9055% HSHHHHBBBBBBBHHSHSSS
-11.1865% HSHSHHBBBBBBBHHSSSSS
-8.69581% HSHSHHHBBBBHBHHSHSSS
-8.26951% HSHSSHHBBBBHHHHSSSSS
-11.1865% HSHSHHBBBBBHBHHSHSSS
-8.26951% SSHSSHHBBBBHHHHSSSSS
-12.6132% HSHHHHBBBBBHBHHHHSHS
-15.727% HSHSBBBBBBBBBBHSHSSS
-11.1865% HSHSHHBBBBBHBHHSHSSS
-11.1865% HSHSHHBBBBBBBHHSHSSS
-10.7602% HSHSSHBBBBBHBHHSSSSS
-8.69581% HSHSHHHBHBBHHHHSSSSS
-16.3678% HSHHBBBBBBBBBBHHHSSH
-15.5372% HSHHBBBBBBBBBHHSHSSS
-11.1865% HSHSHHBBBBBBBHHSHSSS
-16.2448% HSHHBBBBBBBBBHHHHHHS
-8.69581% HSHSHHHBBBBHHHHSHSSS
-11.1865% HSHSHHBBBBBHBHHSHSSS
-8.26951% HSHSSHHBBBBHBHHSSSSS

————— [Transaction Amount: $1000, Transaction Fee: 3%, Interest: 2%0] -----
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-19.8192%

-6.08512% HSHSSHHBHBBHHHHSSSSS
-18.8407% HSBHBBBBBBBBBBBSHSSS
-6.62189% HSHSHHHBBBBHHHHSSSSS
-15.3899% HSHHBBBBBBBBBHHSHSHS
-6.36812% SSSSSHBBBBBHBHSSSSSS
-15.6366% HSHHBBBBBBBBBBHSHSSS
-8.95073% SSHSSHBBBBBHBHHSSSSS
-15.0409% HSBSBBBBBBBBBBHSSSSS
-13.7455% HSHSBBBBBBBBBHHSHSSS
-8.95073% HSHSSHBBBBBHBHHSSSSS
-8.95073% HSHSSHBBBBBHBHHSSSSS
-9.48749% HSHSHHBBBBBHBHHSSSSS
-8.95073% HSHSSHBBBBBBBHHSSSSS
-6.62189% HSHSHHHBBBBHBHHSSSSS
-6.08512% SSHSSHHBBBBHHHHSSSSS
-11.0579% HSHHHHBBBBBHBHHSHSHH
-8.95073% SSHSSHBBBBBHBHHSSSSS
-6.62189% HSHSHHHBBBBHBHHSSSSS
-13.8786% HSHHHBBBBBBBBHHSHSSS
-13.7455% HSHSBBBBBBBBBHHSHSSS
MCD

----- [Transaction Amount: $1000, Transaction Fee: 1.5%, Interest: 0%] -----
-40.1944%

-28.4715% SHHBBBHBBBSSBSSHHSHB
-13.0457% SSSHBBHHHBSSHSSSSSSB
-18.6522% SHHHBBHHBBSSBHSSSSSB
-18.6522% SHHHBBHBBBHHBHSHSSSB
-18.6522% SHHHBBHBBBSHBSSSSHHB
-28.4715% SHHBBBHBBBSSBSSSHHSB
-18.6108% HHHHBBHBBBHHBHSSHSSB
-28.4715% SHHBBBHBBBHHBHSHSSHB
-29.926% SHHBBBBBBBHSBHSHSHHB
-18.6522% SHHHBBHHHBSSB SSSSSSB
-18.6108% HHHHBBHHHBSSHSSSSSSB
-28.4715% SHHBBBHBBBSHBHSHHSSB
-13.0457% SSSHBBSHHHSSHSSSSSSB
-40.1516% SBBBBBBBBB SSBSHSSHSB
-18.6522% SHHHBBHHHHSHHSHHSSSB
-37.8143% HHBBBBBBBBSSBSSSSSSB
-12.404% SHHHBHHHHHSSHHSSSSHH
-18.6522% SHHHBBHHBBHSBSSHSSSB
-13.0457% SSSHBBHHHBSSB SSSSSSB
-12.404% SHHHBHHHHHSSHSHHSHSB

----- [Transaction Amount: $1000, Transaction Fee: 1.5%, Interest: 2%)] -----
-40.1459%%

-16.8048% SHHHBBHHHBHSBSSSSSSB

100



-16.768% HHHHBBHHHBHSBHHSSSSB

-16.8048% SHHHBBHHBBSSBSSSHSHB
-16.768% HHHHBBHHBBSSBSSSSSSB
-27.3027% HHHBBBHBBBHHBSHSHSSB
-16.8048% SHHHBBHBBBSSBSHSHSHB
-16.768% HHHHBBHHBBSHBSSHSHSB
-27.3395% SHHBBBHBBBSSBHSSSSSB
-27.3395% SHHBBBHBBBSSBSHHSHSB
-27.3395% SHHBBBHBBBSHBSSSHSSB
-15.688% SSHHBBHHHBSSHSSSSSSB
-16.8048% SHHHBBHBBBHHBSSSSHHB
-16.8048% SHHHBBHHBBHHBSSSSSSB
-40.0925% SBBBBBBBBBSHBHHSHSSB
-16.8048% SHHHBBHBBBSSBSSSSSSB
-16.8048% SHHHBBHHHBHSBSHHSHHB
-16.768% HHHHBBHBBBHHBSSSSSHB
-28.9404% SHHBBBBBBBSHBSSHHHSB
-16.8048% SHHHBBHHHBHSBSSSSSSB
-28.9035% HHHBBBBBBBSSBSHSHSSB

----- [Transaction Amount: $1000, Transaction Fee: 3%, Interest: 0%] -----
-41.0456%

-19.0958% SHHHBBHHBBSSBSSSSSSB
-30.5533% SHHBBBBBBBSSBSSSSSSB
-29.0306% HHHBBBHBBBHSBSSHSSSB
-19.0958% SHHHBBHBBBSSBSHHSHSB
-19.0958% SHHHBBHHBBSSBSSSSHSB
-19.0131% HHHHBBHHHBSSBSSHHSSB
-40.9144% SBBBBBBBBBHSBSHHSHHB
-19.0958% SHHHBBHHHBSSBSSSHSSB
-27.024% SSHBBBHBBBSSBSSSSSSB
-19.0958% SHHHBBHBBBSSBSSSSHSB
-29.0306% HHHBBBHBBBSSBSSSSHSB
-19.0958% SHHHBBHBBBHSBSHHSSSB
-19.0958% SHHHBBHHHBSSB SSSSSSB
-19.0131% HHHHBBHHHBHSBSSSHSHB
-30.5533% SHHBBBBBBBHSBSHSSSSB
-19.0958% SHHHBBHHHBSSHSHSSSSB
-19.0958% SHHHBBHBBBSSBSSSSHHB
-19.0131% HHHHBBHBBBSSBSSSSHSB
-19.0958% SHHHBBHHHBSHHSSSSSSB
-29.0306% HHHBBBHBBBHSBSSSSHSB

----- [Transaction Amount: $1000, Transaction Fee: 3%, Interest: 2%] -----
-40.9943%

-27.9848% SHHBBBHBBBSHBHSSSSHB
-17.2521% SHHHBBHBBBHSBSSSHSHB
-17.2521% SHHHBBHBBBSHBSHHHHSB
-17.2521% SHHHBBHHHHHSHSSSSHSB
-17.2521% SHHHBBHHHBSSHSSHHHSB
-40.8498% SBBBBBBBBBSHBSSSSHSB
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-17.2521% SHHHBBHHHBSSBSSSHSHB

-16.1773% SSHHBBHHHBSSHSSSSSSB
-17.1738% HHHHBBHHHBHHHSSHSSHB
-17.2521% SHHHBBHHBBHSBHSSHHSB
-29.4895% HHHBBBBBBBSHBSHHHSHB
-17.2521% SHHHBBHHBBSHBSHSSSSB
-27.9848% SHHBBBHBBBHSBSHHSSSB
-29.5677% SHHBBBBBBBSSBSSSHHSB
-17.1738% HHHHBBHBBBSHBSSHHSSB
-17.2521% SHHHBBHBBBSSBSSHSHHB
-27.9848% SHHBBBHBBBHHBSHSHSHB
-17.1738% HHHHBBHHBBHSBSSHHHHB
-17.2521% SHHHBBHBBBSSBHSSHHHB
-17.2521% SHHHBBHHHBSSBSSSSSSB
PG

----- [Transaction Amount: $1000, Transaction Fee: 1.5%, Interest: 0%] -----
20.397%

7.60417% SSBSBSSHBBHBHSBSBHSB
2.73267% SSBSHSSHBHHBHSHSBHSB
9.61904% SSBSBHHHBBHBBSBHBHHB
2.8374% SSBSHSSSBBHBHSHSBHSB
2.00865% SSBSHSSSBHHBHSHSBHSB
8.02141% SSBSBSHHBBHBHSBHBHHB
8.02141% SSBSBSHHBBHBBSBHBBHB
15.3324% SSBSBSHBBBBBBSBHBBHB
2.8374% SSBSHSSSBBHBHSHSBHSB
5.92952% SSBSHSSHBBHBHSHHBHSB
1.37635% SSBSHSSSBHSBHSHSBHSB
14.1356% HHBHBHHHBBBBBHBHBBHB
1.72397% SSBSHSSSBBSBHSHSBHSB
5.92952% SSBSHSSHBBHBHSHHBHHB
5.92952% SSBSHSSHBBHBHSHHBHSB
6.34677% SSBSHSHHBBHBHSBHBHHB
2.8374% SSBSHSSSBBHBHSHSBHSB
2.73267% SSBSHSSHBHHBHSHHBHHB
2.00865% SSBSHSSSBHHBHSHSBHSB
2.00865% SSBSHSSSBHHBHSHSBHSB

----- [Transaction Amount: $1000, Transaction Fee: 1.5%, Interest: 2%)] -----
20.5186%

4.66259% SSBSHSSHBHHHHSHHBHHB
7.87797% SSBSHSSHBBHBHSBHBHSB
9.42083% SSBSBSSHBBHBHSBHBHSB
7.87797% SSBSHSSHBBHBHSHSBHSB
9.74338% SSBSBSHHBBHBBSBHBHHB
9.74338% SSBSBSHHBBHBHSBHBHHB
4.09266% SSBSHSSSBBSBSSHSBSSB

9.74338% SSBSBSHHBBHBHSBHBHHB
7.87797% SSBSHSSHBBHBHSBHBHHB
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9.42083% SSBSBSSHBBHBHSBSBHSB

4.00109% SSBSHSSSBHHHHSHSBHSH
3.39538% SSBSHSSSBHSHHSHSBHSH
9.42083% SSBSBSSHBBHBHSBSBHSB
5.0295% SSBSHSSSBBHBHSHSBHSB
5.30067% SSBSHSSHBHHBHSHSBHSB
9.55547% HSBSHHHHBBHBHHHHBHHB
9.74338% SSBSBSHHBBHBBSBHBHHB
8.20053% SSBSHSHHBBHBHSBHBHHB
11.0983% SSBSBHHHBBHBHSBHBHHB
9.42083% SSBSBSSHBBHBBSBHBBHB

----- [Transaction Amount: $1000, Transaction Fee: 3%, Interest: 0%)] -----
18.5646%

4.82789% SSBSHSSHBBHBHSHHBHSB
0.679959% SSBSHSSSBHSBHSHSBHSB
4.82789% SSBSHSSHBBHBHSHSBHSB
5.2828% SSBSHSHHBBHBHSHHBHHB
15.4199% SSBSBHHBBBBBBSBHBBHB
6.96253% SSBSHHHHBBHBHSBHBHHB
6.46316% SSBSBSSHBBHBHSBHBHSB
6.91808% SSBSBSHHBBHBBSBHBBHB
1.61402% SSBSHSSSBBHBHSHSBHSB
0.642969% SSHSHSSSBHHHHSHSBHSH
6.46316% SSBSBSSHBBHBBSBHBHHB
3.24931% SSBSBSSSBBHBBSBSBHSB
4.82789% SSBSHSSHBBHBHSHHBHHB
8.59782% SSBSBHHHBBHBHHBHBHHB
6.91808% SSBSBSHHBBHBHSBHBHHB
4.82789% SSBSHSSHBBHBHSBSBHSB
1.40735% SSBSHSSHBHHHHSHSBHSB
7.39601% SSBSBSSSBBBBBSBSBBSB
4.82789% SSBSHSSHBBHBHSHHBHSB
4.82789% SSBSHSSHBBHBHSBHBHHB

----- [Transaction Amount: $1000, Transaction Fee: 3%, Interest: 2%)] -----
18.6882%

13.7609% SSBSBHHHBBBBBSBHBBHB
6.76423% SSBSHSSHBBHBHSBHBHSB
7.12589% SSBSHSHHBBHBHSHHBHHB
14.3859% SSBSBSSBBBBBBSBHBBHB
10.0682% SSBSBHHHBBHBHSBHBHHB
7.12589% SSBSHSHHBBHBHSBHBHHB
6.76423% SSBSHSSHBBHBHSBHBHSB
3.79033% SSBSHSSSBBHBHSHSBHSB
10.0682% SSBSBHHHBBHBBSBHBBHB
14.7475% SSBSBSHBBBBBBSBHBBHB
10.0682% SHBHBHHHBBHBBHBHBBHB
10.0682% SSBSBHHHBBHBBHBHBBHB
8.26578% SSBSBSSHBBHBHSBHBHSB
10.0682% SSBSBHHHBBHBBHBHBBHB
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4.52697%
4.0365%

6.76423%
8.26578%
8.62743%
7.12589%

----- [Transaction Amount: $1000, Transaction Fee:

-31.8865%

-28.0089%
-19.2311%
-20.3221%
-25.9279%
-22.9938%
-24.8369%
-25.9279%
-16.61%
-16.61%
-21.9028%
-21.9028%
-13.2029%
-24.8369%
-14.255%
-13.164%
-13.2029%
-22.9938%
-19.544%
-25.9279%
-24.8369%

----- [Transaction Amount: $1000, Transaction Fee: 1.5%, Interest: 2%]

-31.6954%

-25.1411%
-23.9525%
-17.7709%
-17.7709%
-16.146%

-25.1411%
-19.3811%
-11.0936%
-18.1925%
-14.9574%
-23.9525%
-21.906%

-21.906%

-11.0503%
-14.3286%
-23.9525%
-14.3286%

SSBSHHHHBHHHHSHHBHHB
SSBSHSSHBHHHHSHHBHSB
SSBSHSSHBBHBHSHSBHSB
SSBSBSSHBBHBHSBHBHHB
SSBSBSHHBBHBBSBHBHHB
SSBSHSHHBBHBHSHHBHHB

BSBHSHHBBBBBBBBBSBHS
HSSHSSSHSHBBBBBBSSSS
HHHSSHSHSHBBBBBBSHHH
BHSHSHSBHBBBBBBBSSSH
BHHHSSSHSBBBBBBBSHHH
BHHSSHHHHBBBBBBBSHHS
BHHHHSSHHBBBBBBBSSHH
HSSSSSSHSHBBBBBHSHSS
HSHSSSSHSHBBBBBHSHSS
HHSSHHHHSBBBBBBBSHHS
BHSHHSSHSBBBBBBBSHSS
HHSSHHSHSHHBBBBHSSSS
HSSHHHHHHBBBBBBBSSSS
HHHSHSSHSHHBBBHHSSSH
HSSSSSSHSHHBBBHHSSSS
HSSSSSSSSHHBBBBHSSSS
HSHHHHSHSBBBBBBBSHHH
HSSHSHSHHHBBBBBHSSSS
BHSHSHSBHBBBBBBBSSHH
BHSSHSSBHBBBBBBBSBHS

HSSSHSHHHBBBBBBBSHSH
HHSSSSHHHBBBBBBBSHSS
HHHSHHSHSHBBBBBBSHSS
HSSHSHHHSHBBBBBBSSSS
HSHSSSSHSHBBBBBHSHHH
HHSHSHHHHBBBBBBBSSSH
HSSHSSSHHHBBBBBHSHSH
HHSSHSSHSHHBBBBHSHHS
HSSHSSHHHHBBBBBHSHSS
HSSSSSSSSHBBBBBHSSSS
HHSSSHHHHBBBBBBBSSHS
BSSSBHHBSBBBBBBBSSSH
BSSHSSSHSBBBBBBBSHSH
HHSSSSHHSHHBBBHHSSSS
HSSSHSSHHHHBBBBHSHSS
HSHSHSSHHBBBBBBBSHSS
HHHSHHHHHHHBBBBHSHHS
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-22.1946% HHHSHSHHHHBBBBBBSHHH

-17.7709% HHSHSSHHSHBBBBBBSHHS

-22.1946% HSHSHHSHHHBBBBBBSHHH

----- [Transaction Amount: $1000, Transaction Fee: 3%, Interest: 0%)] -----
-32.4199%

-9.52738% HSSSSSSHSHHHBBHHSSSS
-25.2922% HSHHSHHHHBBBBBBBSSSS
-25.2922% BSSSSHSHHBBBBBBBSSSS
-26.3434% BHHHSSHHHBBBBBBBSHHH
-22.4771% HSSSHSSHSBBBBBBBSSSS
-26.3434% BHSHSSHBHBBBBBBBSSHH
-13.3102% HSSSHSHHSHHBBBHHSSSS
-17.1765% HSSHSSSHHHHBBBHHSHSH
-17.1765% HHHSHHHHHHHBBBHHSSSH
-25.2922% BHSSSHHHHBBBBBBBSSSS
-23.5557% HHSSHSHHHHBBBBBBSSHH
-19.6893% HSSSHHHHSHBBBBBBSSSS
-26.3434% BSHHHSHHHBBBBBBBSSHH
-22.5045% HSSSHSHHHHBBBBBBSSSS
-26.3434% BHHSSSHBHBBBBBBBSHSH
-23.5283% HHSHSSSHSBBBBBBBSHHH
-25.2922% HSSHSSSHHBBBBBBBSHHS
-22.4771% BHSSHHSBSBBBBBBBSHHS
-17.1765% HSHHSHHHHHHBBBHHSSHH
-22.4771% HSSSSSSHSBBBBBBBSSSS

————— [Transaction Amount: $1000, Transaction Fee: 3%, Interest: 2%0] -----
-32.1916%

-25.5261% BHHSBHHBHBBBBBBBSHSH
-19.3479% HSSSSHHHSHBBBBBBSSSH
-19.3479% HSHSHSSHSHBBBBBBSSHH
-24.3788% HHHHHHHHHBBBBBBBSHHS
-21.2672% BHSSHHSHSBBBBBBBSSSS
-21.3122% HHSHHSHHHHBBBBBBSHSS
-19.5661% HHSSSHSHHHBBBBBHSSSH
-16.4546% HHSHSSSHSHBBBBBHSSHH
-25.5261% HSHSSSHHHBBBBBBBSSSH
-24.3788% BHHHHSSBHBBBBBBBSSSS
-21.3122% HSSSSHSHHHBBBBBBSSHS
-22.4145% BHHHSHSBSBBBBBBBSSHH
-18.4189% HSSSHSSHHHBBBBBHSSSS
-22.4145% BHHSHSSBSBBBBBBBSSSH
-11.1611% HSSSSSSSSHHBBBHHSSSS
-22.4145% BSHSSHSHSBBBBBBBSSHH
-24.3788% BSBSHSHBHBBBBBBBSBSS
-24.3788% BSHHSHSBHBBBBBBBSSSS
-18.2006% HSSSSSSHSHBBBBBBSSSS
-19.5661% HHSSSHSHHHBBBBBHSSSH
UTXx
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----- [Transaction Amount: $1000, Transaction Fee: 1.5%, Interest: 0%]

-4.38479%

-3.32268%
-2.43592%
-2.08368%
-1.49831%
-1.18754%
-1.49831%
-2.08368%
-5.37446%
-6.5496%
-5.35833%
-4.17408%
-5.00611%
-0.712174%
-5.37446%
-5.35833%
-2.39447%
-1.49831%
-2.08368%
-5.37446%
-5.02223%

----- [Transaction Amount: $1000, Transaction Fee: 1.5%, Interest: 2%0]

-4.28587%

0.958984%
0.958984%
0.965234%
-4.29013%
-4.29013%
-0.312988%
-4.45487%
0.878885%
-3.22511%
-4.29013%
-0.312988%
-0.226617%
-4.45487%
0.878885%
-4.29013%
-0.226617%
0.878885%
-0.656793%
0.275065%
-3.22511%

----- [Transaction Amount: $1000, Transaction Fee: 3%, Interest: 0%]

-5.80378%

-5.4541%
-6.36884%

SSSSSBSSBBBHBHHSBSSB
SSSSSBHHBBHHBHHSBHHB
SSSSSBSHBBHHBHHSBHSB
SSSSSBSSBBHHHHHSHHSB
SSSSSBSSBBHHBHHSBHSB
SSSSSBSSBBHHHHHSBHSB
SSSSSBSHBBHHBHHSBHSB
HSSHSBHHBBBBBBBHBBHB
SSSSSBSBBBBBBBBSBBHB
SSSSSBHHBBBBBBHSBHHB
SSSSSBSSBBBBBHSSBSSB
SSSSSBSHBBBBBBHSBHHB
SSSSSBSHBHHHHHHSHHSB
HSSSSBHHBBBBBBBHBHHB
SSSSSBHHBBBBBBHSBHHB
SSSSSBSHBBHHHHHSHHSB
SSSSSBSSBBHHHHHSBSSB
SSSSSBSHBBHHBHHSBHHB
HSSSSBHHBBBBBBBHBHHB
SSSSSBSHBBBBBBBSBHHB

SSSSSBSSBBHHHHSSBSSB
SSSSSBSSBBHHHSSSHSSB
SSSSSBSSBBHHBHHSBHSB
SSSSSBHHBBBBBHHHBHHB
HSSSSBHHBBBBBHHHBHHB
SSSSSBSHBBHHHHHSBHSB
HSSHHBHHBBBBBBBHBHHB
SSSSSBSSBBHHHHHSBSSB
SSSSSBHHBBBHBHHHBHHB
HSSHSBHHBBBBBBHHBHHB
SSSSSBSHBBHHHHHSBHSB
SSSSSBSHBBHHBHHSBHHB
HSHHSBHHBBBBBBBHBBHB
SSSSSBSSBBHHHHHSBSSB
HSSSSBHHBBBBBBHHBHHB
SSSSSBSHBBHHBHHSBHSB
SSSSSBSSBBHHHHHSBHSB
SSSSSBHHBBHHBHHSBHHB
HHSHSBHHBBHHBHHHBHHB
SSSSSBHHBBBHBHHHBHHB

SSSSSBHHBBBHBHHHBHHB
SSSSSBHHBBBBBBBHBHHB
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-5.14322% SSSSSBSHBBBHBHHSBHHB

-3.32951% SSSSSBHHBBHHHHHHBHHB
-6.36884% SSSSSBHHBBBBBBBHBHHB
-6.31259% HSSSSBHHBBBBBHHHBHHB
-3.01861% SSSSSBSHBBHHHHHSBHSB
-3.01861% SSSSSBSHBBHHHHHSBHHB
-5.4541% SSSSSBHHBBBHBHHHBHHB
-2.08595% SSSSSBSSBBHHBHHSBSSB
-2.78091% SSSSSBSHBBHHBHHSBHSB
-5.4541% HSHHSBHHBBBHBHHHBHHB
-5.14322% SSSSSBSHBBBHBHHSBHHB
-6.36884% SSSSSBHHBBBBBBBHBBHB
-6.31259% SSSSSBHHBBBBBHHHBHHB
-1.22312% SSSSSBSHBHHHHHHSHHHB
-6.00169% SSSSSBSHBBBBBBHSBHHB
-5.4541% HSSHSBHHBBBHBHHHBHHB
-6.36884% HSSSSBHHBBBBBBBHBHHB
-6.31259% SSSSSBHHBBBBBHHHBHHB

----- [Transaction Amount: $1000, Transaction Fee: 3%, Interest: 2%] -----
-5.70334%

-3.70734% SSSSSBSHBBBHBHHSBHSB
-0.91263% SSSSSBSHBBHHBHHSBHHB
-0.91263% SSSSSBSHBBHHBHHSBHSB
-4.09497% SSSSSBHHBBBHBHHHBHHB
-3.70734% SSSSSBSHBBBHBHHSBHHB
2.14377% SSSSSBSSBHHHHHSSHSSB
-4.09497% SSSSSBHHBBBHBHHSBHHB
-5.22682% SSSSSBHHBBBBBBHHBHHB
0.0735569% SSSSSBSSBBHHBHHSBHSB
-0.93316% SSSSSBSHBBHHHHHSBHSB
-0.93316% SSSSSBSHBBHHHHHSBHSB
-5.4339% SSSSSBHHBBBBBBBSBHHB
-0.93316% SSSSSBSHBBHHHHHSBHHB
-5.4339% SSSSSBHHBBBBBBBHBHHB
-0.91263% SSSSSBSHBBHHBHHSBHHB
-4.83919% SSSSSBSHBBBBBBHSBHSB
-3.70734% SSSSSBSHBBBHBHHSBHSB
-5.4339% HSSHHBHHBBBBBBBHBBHB
-5.4339% SSSSSBHHBBBBBBBSBBHB
-0.91263% SSSSSBSHBBHHBHHSBHSB
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Appendix F - Program Source Code

o
/I This program is designed to use a genetic algorithm to devise a mechanical I

/I investment strategy that can best the practice of dollar cost averaging. 1
/I'1t buildsits strategy based on the history of share price changes of a 1
/I given investment. /1l
1 1

/I The software for this work uses the GAlib genetic algorithm package written //
/I by Matthew Wall at the Massachusetts I nstitute of Technology. The copyright //
/I for GAlib belongs to Matthew Wall (1996-1999) and to the Massachusetts  //

/I Institute of Technology (1995-1996.) All other code contained in this 1
/I program, excluding any C++ libraries utilized, has been written by James Il
/I Maxlow and its copyright is held by James Maxlow (2003.) 1

T T T ]

#include <ga/ga.h>
#include <iostream>
#include <string>
#include <fstream>
#include <vector>
#include <ctime>

float Objective(GAGenome &);

void IntInitializer(GAGenome &);

void applyToNewData(GA 1DArrayGenome<int>& chromosome, ofstream& output);
int whichGene(float percent);

void dollarCost(of stream& output);

struct portfolio {
float Cash;
int Shares;
}; /1 end struct portfolio

portfolio Port;

vector<float> temp; // asmany pricesasin adatafile

vector<float> prices; // as many prices asin a data set

vector<float> changes; // 1 less than the number of pricesin adata set
float maxChange=0.0; // maximum % price change in a data set

float minChange=0.0; // minimum % price change in a data set

float rangeUnit; // 1/20 of % change range; to be used to scal e whichGene function cal cul ations
int timeStart; // first price to be considered in the data set

float transactionAmount; // fixed to be analogous to dollar cost averaging
float fee; // cost of atransaction (%)

float interest; // for cash account (%)

char action[3] ={'S, 'B', 'H'}; // meanings of gene values

char fullOutput = 'n’; // shows the chromosome in the output file

float tempShares,
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string name, symbol, timeBasis, dates; // datafile headers
int main (int argc, char* argv[]) {

T T
/I Starting error message //
T
if (argc!=5) {
cout << "Usage: sim [pricefile] [transaction amount] [transaction fee (%)] [cash account interest (%)]";
exit(0);

T T
/I Copy price datafrom fileto vector - oldest to newest //
T L
float f;
ifstream priceFile(argv[1], ios::in);
priceFile >> name >> symbol >> timeBasis >> dates;
while (priceFile >> f) {

temp.push_back(f);

}
priceFile.close();

T T T
/I Calculate % changes, writeto file - oldest to newest //
i
ofstream changeFile((symbol + " -changes.txt").c_str(), ios::out);
for(unsigned int k=0; k<temp.size()-1; k++) { // number of % changes is number of prices- 1
changes.push_back((temp[k+1]-temp[k])* 100/temp[K]);
changeFile<<"Change" << k <<": " << changeg k] <<"%" << endl;
if (changeg k]>maxChange)
maxChange=changes[k];
elseif (changes[k]<minChange)
minChange=changegK];

changeFile << "Maximum change: " << maxChange << "%" << end|;
changeFile << "Minimum change: " << minChange << "%" << end|;
changeFile.close();

rangeUnit = (maxChange - minChange)/20.0;

T |
/I Set initial values from command line //
T T

transactionAmount = atof(argv[2]);

fee = atof (argv[3));

interest = atof (argv[4]);

timeStart = O;
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cout << endl;

for (unsigned int i=timeStart; i<temp.size(); i++) // only copy desired datainto prices vector
prices.push_back(temp[i]);

of stream output((symbol+" -output.txt™).c_str(), ios::app);
T T

/I Show initial portfolio state//
T

cout << " ----- [Transaction Amount: $" << transactionAmount << ", Transaction Fee: ";
cout << fee << "%, Interest: " << interest << "%] ----- " <<endl;

output << ----- [Transaction Amount: $" << transactionAmount << ", Transaction Fee; ";
output << fee << "%, Interest: " << interest << "%] ----- " << endl;

dollarCost(output); // calculate and show the dollar cost result over the same time period

T

/I Set genetic algorithm parameters//
i

int length = 20; // number of genesin each chromosome
int popsize = 50; // number of chromosomes

int ngen = 5000; // number of generations

float pmut = 0.002; // probability of mutation

float pcross = 0.6; // probability of crossover

for (int run=0; run<20; run++) {

T

/I Create and run the genetic algorithm //

i

GA1DArrayGenome<int> chromosome(length, Objective); // pass in the chronosome length and fitness
/I function

chromosome.initializer(Intlnitializer); // will be used later to seed the chromosome with O, 1, or 2

/IGASIimpleGA ga(chromosome); // make the genetic algorithm shell

GADemeGA ga(chromosome); // make the genetic algorithm shell using parallel populations

ga.populationSize(popsize);

ga.nGenerations(ngen);

ga.pMutation(pmut);

ga.pCrossover(pcross);

/IGASRSSelector selector;

/IGADSSelector selector;

/IGARoul etteWheel Selector selector;

/IGATournamentSel ector selector;

GARankSelector selector;

ga.selector(selector);

ga.terminator(GA GeneticAlgorithm:: TerminateUponConvergence); // conditional end of evolution

ga.pConvergence(.999); // ratio of older generation high score to current high score

ga.nConvergence(200); // ook back over last 200 generations for terminating condition
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ga.evolve(); // run the genetic algorithm

chromosome = ga.statistics().bestIndividual (); // the best chromosome at the end of the evolution
applyToNewData(chromosome, output); // use the best chromosome's advice

} // end while loop

output.close();
exit(0);

} // end main

i
/I Thisfunction is used by the genetic algorithm to rate the fitness of each chromosome.
/I For each % changein the data set change vector it will lookup the corresponding gene
/I position (chromosome index) and check the value there. 1t will sell, buy, or hold based
/I onthat value (0, 1, or 2) assuming that it has sufficient cash or sharesto do so.

/I Each buy or sell transaction carries afee that is deducted from the portfolio's cash

/I reserve. Thefitness score is determined by the sum of the portolio's cash and the

/I value of the portfolio's shares at the end of the given time period.

float Objective(GAGenome& g) {
/I Thefirst pricein any data set isfor reference only, not action

GA1DArrayGenome<int> & chromosome = (GA1DArrayGenome<int> &)g;
float score = 0.0;

Port.Cash=0.0;

Port.Shares=0;

/I go through % changes (1 less than total month span)
for (unsigned int i=timeStart; i<prices.size()-37; i++) {
/I leave 36 pricesto apply to
Port.Cash=Port.Cash+transactionAmount;
switch (chromosome.gene(whichGene(changes]i]))) {
case0: // sell
tempShares=transactionAmount/prices[i+1];
/I can only sell if you have enough shares, otherwise hold
if (Port.Shares >= int(tempShares)) {
Port.Shares=Port.Shares-int(tempShares);
Port.Cash=Port.Cash+int(tempShares)* priceg[i+1]* (1-fee/100);
/I sell full shares, but deduct fee from cash

}
break;

case 1: // buy
tempShares=transactionAmount* (1-fee/100)/prices[i+1];
if (tempShares<1)
break;
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else{
Port.Shares=Port.Shares+int(tempShares);
Port.Cash=Port.Cash-int(tempShares)* prices[i+1]* (1+fee/100);
/I spend full $, but part of cash goesto fee instead of shares
}
break;

case 2: // hold
break;

} // end switch on lookup of B, S, H in chromosome via % change converted to index
Port.Cash=Port.Cash* (1+interest/12/100); // for savings or money-market account

} // end for progression through % changes vector

score = Port.Cash + Port.Shares* prices| prices.size()- 37];

return score;

} // end Objective

T T T L T
/I Thisfunction uses a given % change to lookup and return a number that represents

/I the position (gene) in the chromosome with which that % changeis associated. It

/I slices the range of % changes for a given data set into 20 equal pieces that match

/I the 20 genes in the chromosome. The Objective and apply ToNewData functions call upon
/I this function to decide where to look in the chromosome for the advice associated

/I with agiven % change.

int whichGene(float percent) {

if (minChange<=percent& & percent<minChange+rangeUnit)
return O;
elseif (minChange+rangeUnit<=percent& & percent<minChange+2* rangeUnit)
elseif (mri?\tgrr?aﬁ;ng* rangeUnit<=percent& & percent<minChange+3* rangeUnit)
elseif (mri?ltgr?aﬁ;]af%* rangeUnit<=percent& & percent<minChange+4* rangeUnit)
elseif (mriitgr?ai,geﬂ* rangeUnit<=percent& & percent<minChange+5* rangeUnit)
elseif (mﬁéﬁaﬁé&? rangeUnit<=percent& & percent<minChange+6* rangeUnit)
elseif (mri?lt(L:lrr?aﬁ,ge%* rangeUnit<=percent& & percent<minChange+7* rangeUnit)
elseif (mriitgrhnaﬁ'geﬁ* rangeUnit<=percent& & percent<minChange+8* rangeUnit)
elseif (mri?ltérr?az;ng* rangeUnit<=percent& & percent<minChange+9* rangeUnit)
return 8;
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elseif (minChange+9* rangeUnit<=percent& & percent<minChange+10* rangeUnit)
return 9;

elseif (minChange+10* rangeUnit<=percent& & percent<minChange+11* rangeUnit)
return 10;

elseif (minChange+11* rangeUnit<=percent& & percent<minChange+12* rangeUnit)
return 11;

elseif (minChange+12* rangeUnit<=percent& & percent<minChange+13* rangeUnit)
return 12;

elseif (minChange+13* rangeUnit<=percent& & percent<minChange+14* rangeUnit)
return 13;

elseif (minChange+14* rangeUnit<=percent& & percent<minChange+15* rangeUnit)
return 14;

elseif (minChange+15* rangeUnit<=percent& & percent<minChange+16* rangeUnit)
return 15;

elseif (minChange+16* rangeUnit<=percent& & percent<minChange+17* rangeUnit)
return 16;

elseif (minChange+17* rangeUnit<=percent& & percent<minChange+18* rangeUnit)
return 17;

elseif (minChange+18* rangeUnit<=percent& & percent<minChange+19* rangeUnit)
return 18;

elseif (minChange+19* rangeUnit<=percent& & percent<=maxChange)
return 19;

else{

cout << "error in whichGene - aborting" << endl;

cout << "Percent: " << percent << " minChange: " << minChange << " range unit: " << rangeUnit;
exit(1);

}

} // end whichGene

T T T ]
/I Thisfunctionis called by the genetic algorithm to seed the
/I initial chromosome batch with gene values of 0, 1, or 2. By
/I doing so any gene mutation is also restricted to one of those
[l three values.

void Intlnitializer(GAGenome & @) {
GA1DArrayGenome<int>& chromosome = (GA1DArrayGenome<int> &)g;
srand(time(0));
for (int i=0; i<chromosome.length(); i++)
chromosome.gene(i, rand()%63);
} // end IntInitializer
i o

/I This function displays the outcome of buying afixed dollar amount of shares
[/ at 12 intervals immediately following the training intervals. It is needed
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/I to compare the effectiveness of the genetic algorithm's devised strategy.
void dollarCost(ofstream& output) {

Port.Shares=0;
Port.Cash=0;
for (unsigned int i=prices.size()-37; i<prices.size()-1; i++) {
/I apply to last 36 prices
tempShares=transactionA mount* (1-fee/100)/prices[i+1];
if (tempShares<1)
Port.Cash=Port.Cash+transactionAmount;
else{
Port.Shares=Port.Shares+int(tempShares);
Port.Cash=Port.Cash+(tempShares-int(tempShares))* prices[i+1];

}
Port.Cash=Port.Cash* (1+interest/12/100); // for savings or money-market accoun
}

float total = Port.Cash + Port.Shares* prices[prices.size()-1];

cout << "Dollar costing: $" << Port.Cash << " cash, " << Port.Shares << " shares @ " <<

priceg prices.size()-1];

cout << " for $" << total << " total (";

cout << (total-transactionAmount* 36)* 100.0/(transactionAmount* 36) << "% ROI.)" << endl;
output << (total-transactionAmount* 36)* 100.0/(transactionAmount* 36) << "%" << endl << endl;

} // end dollarCost

e
/I Thisfunction first displays the values of the genes of the best chromosome and then
/I proceeds to apply the chromosome's advice at 12 intervalsimmediately following the
/ training intervals. Thisresultsin afinal portfolio value for the best chromosome.

/I The function then optionally writes the winning chromosometo afile.

void applyToNewData(GA 1DArrayGenome<int>& chromosome, of stream& output) {

Port.Cash=0.0;
Port.Shares=0;

T
/I Apply chromosome advice//
W T
for (unsigned int i=prices.size()-37; i<prices.size()-1; i++) {
/I apply to last 36 prices
Port.Cash=Port.Cash+transactionAmount;
switch (chromosome.gene(whichGene(changed[i]))) {
case0: // sell
tempShares=transactionAmount/prices[i+1];
/I can only sell if you have enough shares, otherwise hold
if (Port.Shares >= int(tempShares)) {
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Port.Shares=Port.Shares-int(tempShares);
Port.Cash=Port.Cash+int(tempShares)* prices[i+1]* (1-fee/100);
/I sell full shares, but deduct fee from cash
}

break;

case 1: // buy

tempShares=transactionAmount* (1-fee/100)/priced[i+1];

if (tempShares<1)

break;

else{
Port.Shares=Port.Shares+int(tempShares);
Port.Cash=Port.Cash-int(tempShares)* prices[i+1]* (1+fee/100);

/I spend full $, but part of cash goesto fee instead of shares

}
break;

case 2: // hold
break;

} // end switch on lookup of B, S, H in chromosome via % change converted to index
Port.Cash=Port.Cash* (1+interest/12/100); // for savings or money-market account

} // end for progression through % changes vector

I T
/I Show final result //
M T
float total = Port.Cash + Port.Shares* prices[prices.size()-1];
cout << "Devised:\t$" << Port.Cash << " cash, " << Port.Shares << " shares @ " <<
priceq prices.size()-1];
cout << " for $" << total <<" total\t(";
cout << (total-transactionAmount* 36)* 100.0/(transactionAmount* 36) << "% ROI.)" << endl;
output << (total-transactionA mount* 36)* 100.0/(transactionA mount* 36) << "%\t";
for (int i=0; i<chromosome.length(); i++)
output << action[chromosome.gene(i)];
output << endl;

T T T T
/I Write chromosome advice for each % changeto file//
o
if (fullOutput=="y") {
int k=0;
for (k=0; k<chromosome.length(); k++)
output << minChange+k* rangeUnit << "% " << action[chromosome.gene(k)] << " ";

output << minChange+k* rangeUnit << "%" << endl;
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} / end applyToNewData
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