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According to Standard & Poor’s “Index Versus Active Funds Scorecard” only 12.43%
of actively managed US Equity funds have outperformed the S&P 500 Index over
the 5 years ending June 30, 2008.!

I took this fact as an ultimatum. My goal was to create a portfolio, which would be
able outperform the major market indices over a 10 year period. In this spirit I set
out to design an investment strategy, which seeks to generate significant alpha
through the creation of a portfolio that can generate above average return while
experiencing lower levels of volatility.

To achieve this objective I set out to design a unique investment strategy. I created a
portfolio that can outperform the major market indices while experiencing lower
levels of volatility by combining both technical and fundamental analysis.
Fundamental analysis was used to create the “Risk Asset Portfolio” by identifying
the most promising investments by analyzing the corporate health of the companies
within the investment universe. On the other hand, technical analysis was used to
perform market timing, resulting in smoother portfolio returns across the business
cycle by dynamically allocating capital between the risky portfolio and cash.

The data for this project was aggregated from the Research Insight database
through the use of the RI Web Add-In. The data from the database was organized
within Microsoft Excel wherein the analysis took place. Performance statistics
relating to the performance of various market indices was compiled with data
provided by Barron’s and Standard and Poor’s. The performance history of 3 months
US Treasury securities was compiled with data provided by the Federal Reserve.

I have eliminated survivorship bias through the use of a sound, non-biased, stock
selection strategy. I selected the 30 DJIA components at the end of 1998 as my
investment universe. The portfolio was back tested from the beginning of Q1 1999
until the end of Q2 2009, making a total of 42 quarters (10.5 years). The model
assumes that transaction costs and taxes are non-existent.

Analysis demonstrates that the portfolio is highly mean-variance efficient. The
portfolio has demonstrated a 4.42% annualized rate of return while experiencing a
standard deviation of only 3.58%. In contrast the S&P 500 experienced a negative
annualized rate of return in this period of -2.72% while experiencing a much higher
standard deviation of 8.65%. When observing the fundamental analysis in isolation
from the technical analysis we can observe an efficiently constructed portfolio, which
outperform the market benchmarks with less volatility. The risky asset portfolio
experienced an annualized rate of return of 2.30% with a standard deviation 7.35%.
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To design an investment strategy which is mean-variance efficient over the
length of the investment period when compared to the Standard & Poor’s 500
and the Dow Jones Industrial Average.

INTRODUCTION TO THE DOW JONES INDUSTRIAL AVERAGE

The Dow Jones Industrial Average (DJIA) is a price-weighted average
composed out of 30 major US based blue-chip companies, which trade on
either the New York Stock Exchange or the Nasdaq.!

THE INVESTMENT UNIVERSE

For this portfolio I used the components that compromised the Dow Jones
Industrial Average as of January 1999. Since then a handful of these Dow
components have either merged or have gone bankrupt.

Retrieving data for companies that have declared bankruptcy or that have
been merged can be easily done within the Research Insight database. Using
the $R category within Research Insight historical data for the General
Motors Corporation and Sears Roebuck & Company was retrieved to ensure
historical accuracy of the simulation.

In the case that one of these component acquires another company no
adjustment is necessary as the data of the acquirer is displayed in the
database. Such cases include when JP Morgan acquired Chase Manhattan
Bank or when Exxon acquired Mobil.

However in the case that the Dow component is the target company of an
acquisition the data is not always available. There were only two cases where
this occurred, these include Honeywell’s acquisition of Allied Signal and Dow
Chemical’s acquisition of Union Carbide. In both cases I replaced the target
company with the acquirer. Both acquisitions took place in 1999.

By using the method described above to generate the investment universe
survivorship bias has been avoided.
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Find below a list of the Dow Components which make up the portfolio:

30 Dow Components (January 1, 1999) Replaced With
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(Figure 1.1: Dow Components 1999)ii
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DOWNFALL OF USING THE DOW JONES INDUSTRIAL AVERAGE

Unlike the S&P 500, which is composed out of the 500 largest companies in
the United States, the Dow Jones Industrial Average only represents 30 large
companies. As such the Dow Jones Industrial Average is exposed to a higher

level of unsystematic risk.

However as demonstrated in the figure 1.2 below the incremental level of
standard deviation taken on when decreasing the size of the portfolio from
500 to 20 stocks is negligible. As such, using the Dow Jones Industrial
Average as a benchmark is sufficient enough to diversify away most of the

unsystematic risk.
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(Figure 1.2: Diversification vs. Risks)
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Another downfall of using the Dow Jones Industrial Average is the fact that
the average is price weighted unlike the S&P 500 which is weighted by
market capitalization. As such when constructing the portfolio using
fundamental data such as cash flow and earnings, the portfolio will weight
larger companies, such as Exxon and Wal-Mart with higher weightings than

that presently found in the DJIA.!

For the stocks listed above quarterly data was collected from the beginning of
the first quarter of 1999 until the end of the second quarter of 2009. Data for
the third quarter of 2009 has not yet been uploaded unto the database. This

data spans a total of 10.5 years (42 quarters).
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RETURN ON ASSETS

Return on Assets can be calculated by dividing a company’s net income by its
total assets.

ROA = Net Income
Total Liabilities + Total Equity

Return on Asset provides the investor insight in regards to the profitability of
the company. Companies with low return on assets tend to operate in a
highly competitive industry with plenty of competition. Companies with
historically low return on assets include commodity producers and
discretionary retailers. Companies with high Return on Assets tend to
compete in industries with low level of competition. Companies such as
Procter and Gamble and Johnson & Johnson, which offer consumer goods
that attract a high level of brand loyalty, tend to generate high levels of
return of on assets.v

Warren Buffet, the famous value investor has been known for investing in
companies that have a “wide moat”. Companies with a wide moat are those
that are subject to a low level of competition. Hence by investing in
companies with a high return on asset I will be able to avoid companies that
will strong face competitive pressures. For the purpose of this project I only
included the 20 companies with the highest quarterly ROA in the portfolio;
hence, eliminating the bottom 10 in each quarter.

Return on Equity is another popular measure of a company’s profitability.
However, Return on Equity tends to be a poor measure of profitability due to
the fact that management can raise it artificially by replacing equity with
debt. Such a strategy by management can raises Return on Equity at the
determent of shareholders by increasing the amount of risk being taken. As
such ROE will be avoided in this project.

CASH FLoOw FROM OPERATIONS

To calculate the cash flow from operations, I divided the market
capitalization of the firm by the price-to-cash flow ratio.

Cash Flow from Market Capitalization ($ millions)

Operations (§ millions) = Price to Cash Flow Ratio
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The price to cash flow ratio is calculated by dividing the share price by the
cash flow from operations per share for the 12 trailing months. The result of
the calculation is a multiple which tell the investor how many dollars it costs
to acquire one dollar of cash flow.vi

Price/Cash Flow Ratio = Share Price

Cash Flow from Operations per Share

Even though cash flow from operations is unable to take into account
depreciation and non-cash factors it has many advantages over net income.
As management cannot easily manipulate cash flow it is a superior measure
for conducting comparative analysis of companies. Furthermore cash flow is
less volatile across the business cycle making it a clearer measure of financial
health than net earnings when conducting trend analysis. Amongst the
companies which have passed the ROA test, cash flow compromises 50% of
the investment weighting. Hence the higher the cash flow the higher the
weighting of the company.

Within this project P/CF was used only as a means of deriving the dollar
amount of cash flow being generated by the company. Companies with a low
price to cash flow tend to be considered undervalued by value investors.

NET INCOME
To calculate net income I divided the market capitalization of the firm by the
price to earnings ratio.

Net Income ($ millions) = Market Capitalization ($ millions)

Price to Earnings Ratio

The benefit of using earnings instead of cash flow is the fact that it takes into
account fixed costs including depreciation and financing costs which must be
covered to assure the long term sustainability of the company. Amongst the
companies which have passed the ROA test net income compromises 25% of
the investment weighting.

The price to earnings ratio is calculated by dividing the share price by the
earnings per share for the last 12 trailing months. The result of the
calculation is a multiple which tell the investor how many dollars it costs to
acquire one dollar of earnings. vii

Share Price
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Price/Earnings Ratio = Share Price

Earnings Per Share

Companies with high P/E ratios tend to be growing quickly, while those with
low P/E ratios tend to experience a low or a declining rate of earnings growth.
Values investors tend to gravitate towards companies that currently have a
low P/E ratio while growth investors gravitate towards companies with high
P/E ratios.

Within this project P/E was used only as a means of deriving the dollar
amount of net income being generated by the company.

SHAREHOLDER’S EQUITY

To calculate shareholder’s equity I subtracted total liabilities from the total
assets of the company.

Shareholder’s Equity = Total Assets — Total Liabilities

Using shareholder’s equity as a weighting criterion was done as a correction
factor in order to reduce the weight of those companies who generate a high
level earnings/cash flow from debt financing. Amongst the companies which
have passed the ROA test, the amount of shareholder’s equity compromises

25% of the investment weighting.

To obtain shareholder’s equity within this project I divided net income by
return on assets. This was done as direct Shareholder’s Equity data from the
research insight database was incomplete.

Shareholder’s Equity = Net Income

Return on Assets

According to a study conducted by Davis, Fama and French in 2000 firms
with lower the price/book ratio tend to outperform those with a low ratio. By
weighing the firms by the amount of shareholder’s equity outstanding, firms
with lower P/B will be weighted relatively higher than those who don’t.

A low price to book ratio can either mean that a company is undervalued or it
could be a sign that the company is in an unhealthy state. The ROA
screening criterion (seen later) should reduce the hazard of the latter.
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1-YEAR PRICE RETURN
To conduct technical analysis I originally wanted to use the 50 and the 200

day simple moving average as the momentum indicators of choice.
Unfortunately the data on those two indications only goes back four years
(2009-2005) in the database. As such, I used the 1-year price return as an
alternative method of judging the medium term directional momentum of the
security. While this method might be unorthodox when compared to tradition
methods of performing technical analysis, I found this method to be highly
effective.

To calculate the 1 year price return Research Insight calculated the
difference between the price at time “t” minus the price at time “t-1”, then
divided the answer by the price at “t-1”. This calculation excludes dividends.

1 Year Return (%) = Price at (t) — Price at (t-1)

Price at (t-1)

I will use the 1-year price return as a momentum indicator. If the 1-year
return is positive the stock is demonstrating positive momentum. If the 1-
year price return is negative then the momentum is negative.

The main downfall of using the 1-year price return instead of using a simple
moving average (SMA) is the fact that it lag is greater. For example if a
security has fallen hard at the beginning of the year but starts moving
upward during the middle of the year the simple moving average might buy-
in while the 1-year return criterion would certainly not buy and as such miss
the move.
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To calculate returns the Excel spreadsheet was divided into two sections.
These include 42 “Quarterly Sheets” in addition to one “Returns/Control
Sheet”. The “Quarterly Sheets” calculates the return for the period in
question while the “Returns/Control Sheet” calculates total returns and
volatility in addition to being able to adjust factor weighting remotely.

To calculate quarterly returns both fundamental and technical analysis were
conducted in for each quarter, after which the results of both techniques were
blended. Each quarter has its own tab in Excel. For example the 2rd quarter
of 2005 is listed as “05Q2”. See below a screenshot of a quarterly sheet:
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PART A: FUNDAMENTAL ANALYSIS
The goal of fundamental analysis is to create the “Risky Asset Portfolio”

To perform fundamental analysis a variety of fundamental data points were
selected, these include:

e Cash Flow from Operations ($ Millions) TTM
* Net Earnings ($ Millions) TTM
* Shareholder’s Equity ($ Millions) TTM

* Return on Assets (%)

10
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Listed below are the steps taken in order to conduct the fundamental
analysis:

1) Selected “Formatted Report Builder” to select the variables required.
Selected the “Table” format for displaying data:

(o )
Report Builder - Step 1
Select Report Type
Year ended: Dec04 Dec03 Dec02
P . Sales 52505 48279 47817
WD S Cost of Goods Sold 20466 20065 20589
Gross Profit 3,203.9 28214 2,728.8
Year ended: Sales COGS Gross Profit
¢ Trend analysis Dec04 52505 2,046.? 3,203.9
Dec03 48279 2,006.5 2,821.4
Dec02 47877 2,058.9 27288
Companies Sales Goods Sold Gross Profit
Gannett Co Inc. 73813 38214 3,5598
Knight-Ridder Inc. 3,014.1 23200 685.1
Tribune Co 5.726.2 2,708.4 3,017.9
Help | Cancel | MNext >> I

Using the drop down menu all fundamental and technical variables required
for the analysis were selected for downloading:

~

Report Builder - Step 2

Report Type

— Select Item Category & Time Series: Year ended: Dec04 Dec03 Dec02
Sales 525035 48279 4,787.7
Performance - Monthly Data v : 2 2 2
I Y J " Trend: Cost of Goods Sold 2,046.6 2.006.5 2,058.9
Find Text Within Ttem List: " Table: Gross Profit 3.203.9 28214 2.728.8
I Find | — Selected Items
Enter Mnemonic/Expression:
Item Listing

===== Price Changes ======= - ':Indd

Price Change - One Month Mntly
Price Change - Three months Mntly
Price Change - Six Months Mntly
Price Ch.

Look Up

<< Definition |

Add >> |
Remove |

Market Yalue - Daily [D]

Price/Earnings - Daily [D]

Price/Cash Flow-Share Daily [D]
Return on Assets Qtly [Q]

Price Change - Three months Mntly [M]
Price Change - One year Mntly [M]

otal Returns ====
Total Return - One Year Mntly
Total Return - Three Year Mntly
Total Return - Five Year Mntly
Total Return - Ten Year Mntly

|

@value{100%{{prccmfprcem[-12m])-1), 100*(@valuelprced, precd]

I {@value{100*{{prccmfpreem-12m])-1), 100*(@val.  Edit

Move Up |

— Custom Items Sort Items By:

Move Down |

Add Item Edit/Del Item

Statement |

<< Back | Help | Close | Next > |

11
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2) Entered the 30 stocks compromising the investment universe into the
Quarterly Sheet using the Research Insight Toolbar. Once complete the
spreadsheet was copied and pasted 42 times for each quarter.

Student Tools - | ¥ Screen TX Open Screen [ Report 3% RIWeb Tools &% |Set Size =0 ~ | Enter Ticker M Look Up - ME A

RIWeb ~ f

Menu Commands Custom Toolbars

3) Downloaded the data from the Research Insight Database by inserting the
quarter number in each spreadsheet. Example: IV98 is the 4th quarter of
1998.

\ B C D E F G
2 IVO8
3 Dec98
a
5

4) As the data for various companies was missing at various times during
the benchmarking time horizon the downloaded data was cleaned to
reduce errors. The “@NA” error was displayed when Research Insight did
not have the data available. To correct this error a series of correction
cells were created (Under the Correction Tab). The value of “@NA” was
replaced with another number with the objective of creating a zero weight
for that variable.

If the P/E Ratio is unavailable the spreadsheet will replace “@NA” with an
extremely large number. This is done using an if statement, example:
=IF(I8<>"@NA",I8,9.99999999999999E+38).

If the P/CshFlw Ratio is unavailable the spreadsheet will replace “@NA”
with an extremely large number. This is done using an if statement, example:
=IF(J8<>"@NA",J8,9.99999999999999E+38).
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If the Market Capitalization is unavailable the spreadsheet will replace
“@NA” with zero. This is done using an if statement, example:
=IF(K8<>"@NA",K8,0).

If the 3-Month/1-Year performance data is unavailable the spreadsheet will
replace “@NA” with zero. This is done using an if statement, example:
=IF(L8<>"@NA",L8,0).

If the Return on Assets data is unavailable the spreadsheet will replace

“@NA” with zero. This is done using an if statement, example:
=IF(E8<>"@NA",ES8,0).

If the P/B Ratio is unavailable the spreadsheet will replace “@NA” with very
small positive value. This is done using an if statement, example:
=[F(0O8<>"@NA",08,1E-24).

5) Earnings and cash flow yields were calculated by dividing 1 by the P/E or
the P/CshFlw ratio. For example a company with a P/E ratio of 20 would
have an earnings yield of 5%.

6) Net earnings and cash flow from operations were calculated by
multiplying the earnings and cash flow yields (From Step 5) by the
company’s market capitalization. Ex: A company has an earnings yield of
10% and a market capitalization of $1 billion, it must have net earnings of
$100 million.

Yalues

Earningz CazhFlow Assets Equity

To calculate total assets I divided Net Income by ROA. Ex:
=IF(V9>0,AB9/(W9/100),0)

13
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To calculate total shareholder’s equity I divided the market capitalization
of the company by its price to book ratio. Ex: = IF(V8>0,R8/V8,0)

7) The next step was to screen out companies which were less profitable.
This was done by assigning a zero weight to the 10 companies with the
lowest return on assets for the period.

ROA Adjustment

ROA ROA Ranking Top 20 ROA

1 =Lowest

In the first column Return on Assets data is retrieved from the correction
column W.

In the second column the ROA are ranked from 1 (which represents the
company with the lowest value ROA value) up to 30 (which represents the
company with the highest ROA value). This is done using the RANK function
(ex. = RANK(ALS,$AL$8:$AL$37,1)).

In the third column each company is given a value of O or 1. If the company

has a rank greater than 10, the company is given a value of 1. If the company
has a value smaller or equal to 10 then the company is given a value of 0. If
the company has a value of 1 it will be included as a weight for the next
quarter. (See step 8)

8) In this step the three weights for each company are determined. This is
done in the weights tab. (see below)

‘Weightz

25% 50% 25%

Earningz Cazh Flow Equity

To calculate the weight given to Net Income I divided the earnings of the
company at hand by the total amount of earnings generated by the companies
which have passed ROA test. Once this is done I multiply the figure obtained
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by the weight stated at the top of the column (25%). The weighting factor (%)
is obtained from the first quarterly sheet which is in turn obtained from the
control sheet.

Ex. =(ABS/$AB$38)*'98Q4"1$AF$6.

To calculate the weight given to Cash Flow from Operations I divide the
cash flow of the company at hand by the total amount of cash flow generated
by the companies which have passed ROA test. Once this is done I multiply
the figure obtained by the weight stated at the top of the column (50%). The
weighting factor (%) is obtained from the first quarterly sheet which is in
turn obtained from the control sheet. control sheet.

Ex. =(AC8/$AC$38)*'98Q4"'$AG$6.

To calculate the weight given to Shareholder’s Equity I divide the
Shareholder’s Equity of the company at hand by the total amount of
Shareholder’s Equity held by the companies which have passed ROA test.
Once this is done I multiply the figure obtained by the weight stated at the
top of the column (15%). The weighting factor (%) is obtained from the first
quarterly sheet which is in turn obtained from the control sheet.

Ex. =(AE8/$AE$38)*'98Q4''$AH$6

9) To calculate the total weight for each company the sum of the 3
categorical weight are summed together under the “Total Weights” tab.

PART B: TECHNICAL ANALYSIS

To perform technical analysis only one technical data point was used. The
variable used was the:

* 1 Year return of holding the stock.

Listed below are the st  eps taken in order to conduct the technical
analysis:

1) The data is downloaded alongside the fundamental data (see part A).

2) In the “If Positive” tab values of 1 or O are assigned. If
the stock has a positive 1-year return then it is assigned
a value of 1. If the stock has experienced a negative
return over the last year it is assigned a value of 0. This
is done through an IF statement. Ex: =IF(T8>0.001,1,0).
Note, the performance has to actually be greater than
0.001 this has been done in order to exclude companies T Positive
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without performance data in the last year, as those companies were
assigned a value of O for the 1-year return.

3) In the next step the SUM function was used to add up all the values in
the “If Positive” tab. Ex: =SUM(Y8:Y37).

4) The value calculated in the last step is then divided by 30. The value of
this calculation will be the amount which will be invested in risk
portion of the portfolio in the next period. For example in 06Q3, if 24 of
the 30 companies demonstrated positive returns over the past year. As
such 80% of the portfolio will be invested in securities composing the
risky portfolio over the next quarter. This calculation is done in cell
AK41=('06Q3''Y38/30). The remaining 20% (100%-80%) in this case
will be allocated to cash.

PART C: CALCULATING RETURN

To calculate the returns for the period the following steps take place,
in the “Quarterly Sheets”:

1) To calculate the returns from the risky assets portfolio, the “Total
Weights” column from the period (t-1) is multiplied by the “3 Month
Returns” column in (t).

Total Weights Retum

X (T-1)

Hence, the returns in the current quarter, found in column S, entitled
“Price Change - Three months Mntly” are multiplied by the weights set
in the last quarter under the column AdJ of the previous sheet, entitled
“Total Weights”.

The result of this calculation is inputted in column AK, which is named
the “Return” column. For example if we observe the sheet “99Q1” we
can see that the return for 3M is calculated by multiplying the total
weight in “98Q4” by the return observed in the current period. In Excel
the formula looks like this: ='98Q4'"!AJ8*S8.
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The total return for the risky asset portfolio can be calculated by using
the SUM function to add up all the returns in the “Return” column.
The result of this calculation is then placed in the cell AK38.

To calculate the returns from the portion of the portfolio invested in T-
Bills I obtain the historical 3-Month T-Bill rates from the Federal
Reserve’s website.Vii These are then entered in the “Return/Control
Sheet” wherein the effective 3 month rate is calculated and then sent
back to the “Quarterly Sheets”. To calculate the 3 month effective rate
I divide the quoted rate by 100, then add 1, then find the 4th root. In
Excel this calculation can be noted as =(POWER((B6/100+1),1/4)-
1)*100. The rate is then deposited in cell AK 48.

Al AK
39 | T-Bills [To70s157]

40 |Portfolio Retum -0.3502494
41 |% Invested 066666667
42 | Blend Retum 0.1204609

For the blended total return for the period I follow the following
formula (*The percentage invested can be found in Part B, Step 4):

Total Return = (% Invested)*(% Return on the Risky Assets) +
(100% - % Invested)*(% Return on T-Bills)

For example in Q4 1998, 20 out of the 30 companies (or 66.66%) of the
Dow components advanced. As such 66.66% of the portfolio earned -
0.39% in Q1 1999, the remaining 33.33% of the portfolio was invested
in t-bills earning 1.08% for the quarter. When blended together the
portfolio earned 0.10% for the period.

Return 99Q1 = (66.66%)(-0.39%) + (33.33%)(1.08%)
Return 99Q1 = 0.10%

The result of this calculation is deposited in the cell “AK42”
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The “Returns/Control Sheet” calculates total returns and volatility in
addition to being able to adjust factor weighting remotely. Below is a
screenshot of the “Returns/Control Sheet”.

A B (o] D E F G H | J K L M N o P Q R S T u N3 W E:
1 Quarter 0932 09Q1 08Q4 08Q3 08Q2 08Q1 07Q4 07Q3 07Q2 07Q1 06Q4 06Q3 06Q2 06Q1 05Q4 05Q3 05Q2 05Q1 04Q4 04Q3 04Q2 04Q1 03(
2 Portfolio 0.04497 -0.7633 1173 -065 02153 -2019 04343 53345 60113 02512 70869 46615 13153 22925 -0639404 295929747 -24788 26255125 5.7477 -0.235 08897 0338 9.
3 Portfolio [risky asset 660715  -11563 -10.63 -5.098 00457 -7541 01392 66314 639716 01066 85504 64039 14731 40367 1773962 536851694 -45334 36667387 7.3723 -0.345 09625 04132 10
4 S&P 500 1522 -N67 -2256 -888 -323 992 382 156 581 018 817 517 -13 3.73 159 315 0.91 -253 873 23 13 129 1
5 DJa 11.01 33 92 -44 744 TH5 454 363 853  -0.87 671 474 037 366 141 286 218 -253 897 -34 075 082 1
& T-Bills (3m) 0.18 0.03 113 186 126 3 3.89 461 4.94 4.85 4.81 479 4.51 3.89 342 297 2.74 213 165 127 034 03
7 T-Bills (3m) Effective 0.04437 000756 02813 04618 03135 07417 09536 11331 12128 11911 11814 11766 11083 0.9536 08442 0.7344 08781 05431 04100 03160 02342 02242 0.2
2  Discounting
3 Portfolio 100045 09324 09883 09935 10022 09738 10043 10533 10601 10025 10707 10466 10132 10229 0393606 102959297 097521 10262561 10575 03977 10083 10033 1.
10 Portfolio (risky asset 108607 08344 08937 0943 10005 09246 10014 10663 10637 10011 10855 1084 10M47 10404 09822604 105863817 095417 10366674 10737 09966 10096 10041 1]
11 S&P 500 11522 08833 07744 09112 039677 09008 09618 10156 10581 10013 10617 10517 0981 10373 10159 10315 10091 09741 10873 0877 1013 10128 1
12 DJA 11101 0867 08088 0956 09256 09245 09546 10363 10853 09913 10671 10474 10037 10366 10141 10286 03782 09741 10897 0966 10075 09308 1
13 T-Bills 100045 10001 10028 10046 10031 10074 10086 10113 10121 10113 1018 10118 1011 10036 10084425 100734371 100678 10054306 10041 10032 10023 10022 1.
14 | Cumulative Return
15 Portfolio 154131 15406 15525 157.09 16812 157.78 16103 16024 15204 14341 14306 13361 12766 126 12318108 123.973756 12041 12347103 12031 11377 114.04  113.03 1
16 Portfolio [risky asset 122443 11485 12987 1531 15312 15305 16553 1653 15494 14484 14468 13329 12527 12345 11865748 120300437 114104 11958483 11536 10743 107.81 10678 10
17 S&P 500 748065 64925 73503 94916 10417 107.64 1195 12424 12233 11562 11541 1087 10336 10536 10157175 99.9820362 96.9288 96.054682 98603 90691 92826 91635 90)
18 DJIA 942981 84346 97976 12114 12671 1369 14808 15542 14963 13792 13943 13038 12448 12402 11964585  117.982297 114702 117.25805 12038 11253 11643 11563 1
19 T-Bills 136782 13672 13671 13633 1357 13528 13428 13301 13151 12994 12841 12691 12543 12406 12288083 12185216 120,964  120.14914 1195 11901 11864  118.36
20 | % Invested 0 BEEET 13333 20 3667 33333 56EET TEEET 83333 86EET 80 BBEET 5BEET 43333 5BEEEEET 433333333 B0 EEEBEEET TEEET 83333 90 86667 86|
22 | Average %Invested 510317 .|
23 Total Ret Quarterly Annually
24 Holding Period Return Portfolio 103539726 4.20636
25 Portfolio (F 0.48323872 194701
26 180 S&P 500 -0.68872458 -2.7266
27 DJia -0.1396863  -0.5576
28 — T-Bills 0.74354868  3.02798
29 =
30 ¥Yolatility Average E( StDev Sharpe Ratio

i ——— == @ .. | Pomiolo 115060169 350159 0.3385257

3
32| = NN/ Portfolio (F 078438148 7.2152 0149819
33| 8 S4P 500 031675 865172 -0.665134
3|3 DA 023875 846548 0423551
% | 3 T-Bills 0.78561888

H

36

37 P sir see Weighting Percentage (%)

3 il 1l - Earnings 25%

33 = CashFlow 50%

40 I l I I l | I ° Equity 15%

4 241038 3T M1 NI NS MU S BE NN NDBWOHBLURII0 8T §3 L3 21 Boock 10% 7
42 a Screening # Cut-Off

43 10 —

44 1
W 4 » ¥ | _Return ~09Q2 .~ 09Q1 08Q4 . 08Q3 08Q2 08Q1 , 07Q4 ~07Q3 07Q2 07Q1 . 06Q4 ~06Q3 . 06Q2 . 05Q4 0601 [MNN[_ [N
Ready u@ [0 [},60% @i@g @

Rows 1-7: The quarterly performance data of each quarterly sheet is
extracted and inputted into the worksheet. In addition quarterly performance
data for the DJIA (compiled with data from Barron’si) is inputted into the
worksheet. Quarterly performance data for the S&P 500 (compiled with data
provided by Standard and Poor’s¥) is inserted as well. 3 Month T-Bill returns
are also inserted from data provided by the Federal Reserve.

Rows 8-13: The quarterly returns for the Portfolio, DJIA, S&P 500 and T-
Bills are converted into a usable form in order to perform the cumulative
returns. Ex: 2.5% becomes 1.025.

Rows 14-19: The cumulative total returns are calculated by multiplying $100
at 98Q4 by each quarterly return up till the last quarter.
Ex: $100%*1.00097%1.09943%*....%1.00045 = $153.93

Rows 23-28: In these rows I calculate the effective annualized rate of return
for the portfolio and its benchmarks in addition to the effective quarterly rate
of return on the portfolio. The results are as followed:
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Returns Quarterly Returns Annualized Rate
(Effective) (Effective)

Portfolio 1.09% 4.42%

Portfolio

(Risky Assets) 0.57% 2.30%

S&P 500 -0.69% -2.73%

DJIA -0.14% -0.56%

T-Bills 0.75% 3.03%

Rows 30-35: In these rows the standard deviation of the portfolio and its
benchmarks are calculated. In addition the sharp ratio is also calculated.

Average Quarterly Return | StdDev | Sharpe Ratio
Portfolio 1.21% 3.58% 0.39
Portfolio
(Risky Assets) | 0.89% 7.35% -0.10
S&P 500 -0.32% 8.65% -0.67
DJIA 0.24% 8.47% -0.42
T-Bills 0.79% 0.43% 0.00

Standard Deviation was derived by finding the square root of variance:

Var (x) = 0 (x) = ﬁp,(xi - E(x))?

The Sharpe ratio was calculated with the following formula:

Ty =Ty

o,

Rows 37-43: In these rows the weighting for each factor (net income, cash
flow, and shareholder’s equity) can be readjusted in order to test different
scenarios. The cutoff point for the ROA can also be readjusted.
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The portfolio demonstrated significant mean variance efficiency over the 42
quarters in which it operated. To evaluate the performance of the portfolio I

compared its returns and its volatility against the Dow Jones industrial
Average, the S&P 500 and T-Bills.

CUMULATIVE RETURNS

Value of $100 Invested

S&P 500

— Portfolio {risky assets)

RETURNS TABLE

Returns Annualized % Rate | Standard Sharpe Ratio
(Effective) Deviation of
Returns (%)

Portfolio 4.42% 3.58% 0.39

Portfolio

(Risky Assets) 2.30% 7.35% -0.10

S&P 500 -2.73% 8.65% -0.67

DJIA -0.56% 8.47% -0.42

T-Bills 3.03% 0.43% 0.00
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QUARTERLY RETURNS PORTFOLIO VS. S&P 500

Quarterly Returns Portfolio vs. S&P 500
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m Portfolio mS&P 500
QUARTERLY RETURNS PORTFOLIO VS. DJIA
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TECHNICAL ANALYSIS’ EFFECTIVENESS

Over the course of the 10.5 years of the simulation the portfolio was only

invested 51.04% of the time. Using this information I can determine the
number of additional basis points of performance generated by market timing
efforts.

Expected Performance

= (Risk Asset Return) x (Average % Invested) + (T-Bill Returns) x (1 - Average % Invested)
= (2.30%) x (0.5104%) + (3.03%) x (1 - 0.5104%)

=2.62%

Actual Performance
=4.42%

Expected Volatility

= (Risk Asset StdDev) x (Average % Invested) + (T-Bill StdDev) x (1 - Average % Invested)
= (7.35%) x (0.5104%) + (0.43%) x (1 - 0.5104%)

= 3.96%

Actual Volatility

=3.58%

In conclusion, technical analysis (market timing) increased actual
annualized performance by 180 basis points above that explained by the
blended return. Technical analysis also decreased volatility by 38 basis
points above that which can be explained by the blended return.

The excess performance derived from technical analysis can be clearly
observed in the graph below:

Return vs. Volatility
5.00%
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4.00% f
|
|
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¥ 150% +T-Bills
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0.50%
0.00% T T T T T T T 1
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MEAN-VARIENCE SCATTER PLOT

Return vs. Volatility
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As observed in the table above the portfolio has demonstrated a 4.42%
annualized rate of return while experiencing a standard deviation of only
3.58% over the 10.5 year time horizon. In contrast the S&P 500 experienced a
negative annualized rate of return in this period of -2.73% while experiencing
a much higher standard deviation of 8.65%. As such the portfolio is mean-
variance efficient as it generates greater returns with less volatility. In
addition, the risky asset portfolio in isolation is also mean-variance efficient.
The risky asset portfolio experienced an annualized rate of return of 2.30%
with a standard deviation 7.35%.
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In addition to the default weighting strategy described in the report (50%
Cash Flow, 25% Net Income and 25%Shareholder’s Equity), the following 3
alternative weighting strategies were derived.

EQUAL WEIGHT
Under an equal weighting of variables strategy I allocate 33.33% to earnings,

cash flow, shareholder’s equity.

Total Returns Quarterly Returns Annualized Rate
(Effective) (Effective)

Portfolio 1.09% 4.45%

Portfolio

(Risky Assets) 0.58% 2.33%

S&P 500 -0.69% -2.73%

DJIA -0.14% -0.56%

T-Bills 0.75% 3.03%

Average Quarterly Return | StdDev | Sharpe Ratio
Portfolio 1.21% 3.57% 0.40
Portfolio
(Risky Assets) | 0.89% 7.34% -0.10
S&P 500 -0.32% 8.65% -0.67
DJIA 0.24% 8.47% -0.42
T-Bills 0.79% 0.43% 0.00

This strategy produces marginally better results than the default cash flow
heavy strategy. The returns are higher while the volatility is lower making
this portfolio more mean-variance efficient.
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MINIMIZING VARIANCE STRATEGY
Using the minimization function within Excel’s Solver, it is possible to

discover which combination weighting generates the lowest volatility. Using
solver I found that allocating 49% to net income and 51% shareholder’s equity
generates the lowest volatility.

Solver Parameters

X

Set Target Cell: fbR$32
E;:zlhTaon:g . CEIT\S :\_"Iax ®mn  Ovalueof: |0
$Q438:4Q841
Subject to the Constraints:
R
B
Returns Quarterly Returns Annualized Rate
(Effective) (Effective)
Portfolio 1.03% 4.20%
Portfolio 0.50% 2.03%
(Risky Assets)
S&P 500 -0.69% -2.73%
DJIA -0.14% -0.56%
T-Bills 0.75% 3.03%

Average Quarterly Return | StdDev | Sharpe Ratio
Portfolio 1.15% 3.55% 0.33
Portfolio
(Risky Assets) | 0.81% 7.30% -0.14
S&P 500 -0.32% 8.65% -0.67
DJIA 0.24% 8.47% -0.42
T-Bills 0.79% 0.43% 0.00

The investor in this strategy receives a return from this strategy smaller
than the default strategy, while experiencing an almost negligible drop in
variance.

25



November 16th, 2009

MAXIMAL RETURN STRATEGY
Using the maximization function in Excel it is possible to discover which

combination weighting generates the highest return. Using solver I found
that allocating 100% to Shareholder’s Equity generates the highest rate of
return.

Returns Quarterly Returns Annualized Rate
(Effective) (Effective)

Portfolio 1.18% 4.79%

Portfolio

(Risky Assets) 0.67% 2.72%

S&P 500 -0.69% -2.73%

DJIA -0.14% -0.56%

T-Bills 0.75% 3.03%

Average Quarterly Return | StdDev | Sharpe Ratio
Portfolio 1.30% 3.63% 0.49
Portfolio
(Risky Assets) | 1.00% 7.43% -0.04
S&P 500 -0.32% 8.65% -0.67
DJIA 0.24% 8.47% -0.42
T-Bills 0.79% 0.43% 0.00

This strategy is extremely mean-variance efficient as the return for taking on
the incremental risk is worthwhile. The investor receives 37 basis points of
extra return for only 5 basis points of additional risk.
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The success I've experienced with this portfolio was greater than originally
expected. I was successful in combining both fundamental and technical
analysis in harmony. Through this innovative technique I was able to create
a portfolio which was mean-variance efficient.

The portfolio strategy in summary consisted of three steps: a) the first step
was to select the top 20 companies in terms of highest ROA achieved in the
quarter. b) weight the selected companies based on earnings, cash flow and
shareholder’s equity. ¢) Use technical analysis to determine how much should
be invested in the basket of stocks derived in the last step.

Using the default cash flow heavy weighting strategy the portfolio has
demonstrated a 4.42% annualized rate of return while experiencing a
standard deviation of only 3.58% over the 10.5 year time horizon. In contrast
the S&P 500 experienced a negative annualized rate of return in this period
of -2.73% while experiencing a much higher standard deviation of 8.65%.
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