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Executive Summary 
 
 
 When we are attempting to create an optimal portfolio, there are a lot steps that must be 
taken.  Initially, a list of potential stocks must be created.  We selected a list of ten potentially 
profitable stocks from the S&P 500.  We included them from all different sectors including 
materials, energy, and health care, among others.  Once we finished selecting our potential stocks, 
we began calculating the optimal portfolio. 
  

We began by finding each stock’s HPR, variances, etc.  Using this data, we found the 
optimal portfolio and found that Cardinal Health, Automatic Data Processing Inc., Duke Energy, 
Morgan Stanley, and EMC Corp. were the stocks we would buy.  Sunoco, Procter and Gamble, 
Disney, AT&T, and US Steel were being sold short.  Once we found our stocks we used 
Regression to find the Equity Betas and integrated that into CAPM to find the firms’ cost of 
equity.   

 
 Our next steps included comparing our numbers to the actual numbers.  Four of the five 
betas we calculated were different than the actual.  EMC was the only company with exact betas.  
This led do different expected returns since betas are a part of the CAPM equation. Also 
affecting the expected return of the optimal portfolio was the fact that we eliminated all 5 stocks 
that were being undersold.  This drastically skewed the expected return from 4.58 actual return to 
14.92% without the 5 being undersold. 
 
 Finally we established a cost of $17,079.47 to establish our portfolio based on our 
weights and that the heaviest weighted stock would get 100 shares.  Once all calculations on the 
portfolio were finished, we analyzed the risk and return characteristics of the individual stocks as 
well as the optimal portfolio, and found what events, including scandals, varying interest rates, 
etc. that affected our portfolio. 
 
 In our proceeding analyses, we first compared risk and return characteristics of the 
individual in our optimal portfolio. We used analyst ratings, past earnings, and forecasts to 
explain each company’s current price and future prices. 
 

As we look at the risk and return on the portfolio, there seems to be some positive 
indicators of a strong portfolio.  We found a beta of 1.0126 for the optimal portfolio, which 
means it is not very risky.  We also used CAPM and MPT to find expected return.  CAPM 
indicated a return of 14.92%, which is very good.  However, MPT only found a expected return 
of 4.5879%.  Therefore, based on which procedure you use to find expected return, this could be 
a very positive or negative looking portfolio based on returns.   
 
 The performance of both our individual and portfolio stocks was affected by the internal 
and external events that occurred in the market.  Internal events such as merger and acquisition 
issues, scandals, and earning reports affected the individual stock; Whereas corporate scandals, 
low consumer confidence level, and the threat of war, were the external events that affecting the 
market as well as our portfolio.
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Part 1: Summary of the risk and return characteristics of individual stocks 
 
 

 Cardinal Health, Inc. (CAH) 

 Cardinal Health has the strongest rating of all the stocks in our portfolio. It has an overall 

buy rating from Quicken.com, with a good thirteen of twenty-three companies rating it as a 

strong buy. CAH will earn $0.77 per share for this quarter, and is projected to earn $3.18 for the 

fiscal year ending in June 2003. The following fiscal year projection is higher by $0.64, and the 

forecast has not changed in the past three months. These analyses were made in part by 

Buckingham Research, Edward Jones, and First Albany among others. 

 In our portfolio, CAH has been the strongest performing stock. It is currently on an 

upward trend after hitting a trough in mid-July, along with three other stocks. CAH is also our 

most heavily weighted stock, so a large percentage (32.09%) is invested in this firm. 

 

 Automatic Data Processing, Inc. (ADP) 

 “Hold ADP,” is what Quicken.com’s analysts are saying. Many firms that offered a rating 

disagreed on what to classify ADP as, but it averaged out to a hold. Twelve of twenty-five 

companies put ADP in the hold category, but as many as five rated it in sell categories. Their 

earnings potential is positive for the next several fiscal periods. Projections show an increase in 

earnings for each successive period. 

 In our findings, ADP had average performance over the last six months. It had a similar 

stock price to that of MWD, but had about half the amount of shares. It was also affected by the 

mid-July trough where it surged positive as it came out, but still declining overall. 

 

 Duke Energy Corporation (DUK) 

 Analysts are saying that Duke Energy is a stock to hold right now. The Quicken.com 

analysis shows nineteen out of twenty-one companies rating it as a hold, with good reasons. 

Despite a declining stock price over the last six months, DUK earned $0.36 per share this quarter 

and is estimated to earn $0.45 per share next quarter. Over the next fiscal year, analysts predict 

$1.98 earnings per share, which is up from $1.92 for 2002. Companies contributing to these 

ratings and forecasts are Deutsche Bank Securities, First Union Capital Markets, and Morgan 

Stanley. 
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 DUK had its ups and downs during our six month tracking. Its stock price hit a low in 

July, bounced back, and then continued its downward trend. Hopefully, the analysts’ earnings 

projection will be accurate enough so that DUK can start grinding positive stock returns again. 

 

 Morgan Stanley (MWD) 

 According to Quicken.com, Morgan Stanley (MWD) is getting buy ratings. Of the 

twenty-one companies that rated it, six claimed it as a strong buy, two rated as a buy, and 

thirteen advised it as a hold. These ratings come from investment firms such as Banc of America 

Investments LLC, Merrill Lynch & Co., Goldman Sachs, and eighteen other financial institutions. 

None of these companies rated MWD as a sell or a strong sell. Over the last quarter, MWD has 

held a steady rating as a buy, but it is moving towards a hold rating. 

 Analysts estimate that MWD will bring in $0.70 earning per share next quarter. This EPS 

projects to $3.22 per share for the next entire fiscal year. That is an increase of $0.35 per share 

from the current year. Analysts’ projections have been off by $0.01 and $0.02 when they over 

estimated EPS, and off by $0.10 and $0.06 when they underestimated EPS for MWD. 

 MWD is ranked eighth out of twenty S&P 500 listed companies in their industry 

(Finance- Investment Banking). Over the last five years, their earnings grew 14.9 % compared to 

7.9 % for the industry as a whole. Analysts predict a 12.5 % increase in earnings for the next 

fiscal year and a 13.4 % average yearly increase over the next five years.  

 

 EMC Corporation (EMC) 

 EMC is receiving ratings that are leaning towards hold, according to Quicken.com. 

Twenty-seven firms analyzed it, and sixteen rated it as a hold. Six firms called it a buy, while 

three said it as a strong buy. Some of the firms contributing to this analysis are AG Edwards and 

Sons, Legg Mason Wood Walker, Lehman Brothers, and Solomon Smith Barney. 

 Earning projections do not look very positive for EMC. Quicken.com predicts a loss of 

$0.08 per share for this fiscal year. However, future estimates look better. The stock is forecasted 

to gain 205.5 % in earnings in 2003 and a yearly average of 20.7 % for the next five years. 

 In our six month analysis, we found EMC to be the least volatile. Although the price has 

been declining, it has been steady and slow as compared to the other stocks. EMC did not show 

an adverse effect to some of July’s big news events. 
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Part 2: Summary of the risk and return characteristics of the optimal risky portfolio 

 
We calculated return by using both CAPM and MPT.  First, we found a portfolio beta of 

1.0126.  Beta is the amount of portfolio risk compared to the market risk. Beta of 1 is the risk on 

the market; therefore our portfolio has a risk that very closely resembles that of the entire market. 

Using the beta we found, we managed to calculate two returns.  The first was by using CAPM in 

which we found expected return to be 0.15 % monthly.  The second return we found using MPT 

was 4.58 % monthly.  Since the annual risk free rate for the last five years has averaged to 4.57% 

annually, our return would seem exceptionally low.  So if we were to simply look at the 

portfolio’s stock prices over the last few months or use MPT as indicators, the future returns 

would not look good for the portfolio and the risk would seem to be fairly high.  However, by 

calculating returns using the CAPM model, this seems to be a fairly good portfolio to own, at a 

very little risk.         

 
Part 3: Portfolio performance over 6-month period since April 1, 2002 and outside events 
that affected it 
 

 Impact of external events on individual stocks 

Duke Energy 

 In July, Duke Energy was under investigation of purchases and sales of power at the 

same price, which overstated its revenues and trade volumes.  Therefore, three brokerage firms 

downgraded Duke’s stock.  In addition, Duke Energy’s shares fell more than 7%, and S&P credit 

rating service places negative implication due to its $25.1 billion debt outstanding. 

 

Automatic Data Processing  

 The increase in unemployment and corporate bankruptcies affected Automatic Data 

Processing Inc. With high unemployment rate, they process less payroll processor as they 

normally does.  Also, on July 18, 2002, the shares of ADP were down more than 22% when they 

warned of slower profit growth ahead for them.  In its fourth quarter earning report, ADP 

reported decrease from $1.90 billion to $1.85 billion when compare to the previous quarter.  

Even though third quarter profit has experienced 17% rise, fourth quarter profit only rose 7.5%.   
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EMC 

 EMC Corporation released its second quarter data in September.  According to the new 

quarterly data, EMC increased its position as the world’s #1 provider of networked disk storage 

systems.  It also shows that EMC outpaced industry growth in networked storage and external 

RAID systems.  In addition, EMC announced the acquisition of Prisa Networks, a privately held 

supplier of storage area network (SAN) management software.  Through this acquisition, Prisa 

would bring revenue-generating products and an established OEM distribution agreement with 

Dell to EMC. The stock surged 5.25% as a result of this acquisition, but eventually it was not 

sustainable. 

 

Cardinal Health 

 In June, drug distributor Cardinal Health announced the acquisition of Syncor 

International for $1.1 billion in stock and assumed debt.  Through acquisition, Cardinal Health 

would be able to integrate Syncor’s nuclear-pharmacy system. However, market expectation was 

low because of Syncor’s debt level, which resulted in drop of its stock price.  In addition, 

Cardinal Health’s stock price dropped in July due to the rumor regarding its relationship with the 

auditor Arthur Andersen.   

 

Morgan Stanley 

 Morgan Stanley released its third quarter earning in September. Its earning was below 

Wall Street estimates.  The shares fell 11%, hitting $33.90, a $4.20 drop.  The Wall Street’s 

consensus estimate was 67 cents per share, yet Morgan Stanley’s earnings were 12 cents below 

the estimate of 55 cents per share.  Morgan Stanley’s CEO, Philip Purcell, said in a press release, 

“We have continued to face a severe cyclical downturn.”  

 
 Impact of external events to the market 

 
 Since the beginning of our portfolio purchase on April 1, 2002 at a price of $17,079.47, 

the performance has been showing a staggered downward trend throughout six months period. 

On July 23, 2002, our portfolio experienced its lowest value at $10,741.31, followed by an 

upward trend and reached its turning point on August 21.   The ending value of our portfolio on 

September 30 was $11,943.35, which contributed to a total loss of $5,136.12 over the period. 
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 The main causes that have impact on our portfolio performance were the low level of 

consumer confidents, concerns over corporate scandals, and the uncertain threat of war with Iraq.  

These all contributed to a detrimental effect on our portfolio performances. Federal Reserves has 

been declaring low interest rate this year in order to stimulate consumers spending and to expand 

the economy. However, according to David Briggs, the head of equity trading for Federated 

Investors, “The economy is not really recovering, despite low interest rates. We are not creating 

jobs and not able to generate a lot of earnings. Valuations are high and earning estimates are 

coming down.” Therefore, this illustrates the cautiousness in the market.  

 The market tone remains nervous and uncertain due to many corporate scandals.  One of 

the scandals involves Merrill Lynch which was accused to assist Enron in boosting its profits by 

using prepay transactions to improve the company’s cash flow.  Despite positive news in 

investment, bad corporate news dominated investors’ mindset. By September 19, 2002, the broad 

S&P 500 stock index plunged down 3.01%, or 26.14 points, to finish at 843.32, down 27% this 

year and 45% off its record.  

 In conclusion, the performance of our portfolio has shown a great price level movement 

influenced by internal and external events. Internal events such as merger and acquisition issues, 

scandals, and earning reports affected the individual stock; Whereas corporate scandals, low 

consumer confidence level, and the threat of war, were the external events that affecting the 

market as well as our portfolio. 
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Exhibit 1.b. 5-year HPR of the S&P 500
Date S&P 500 S&P 500 HPR
Mar-02 1147.39 3.6837%
Feb-02 1106.73 -2.0670%
Jan-02 1130.20 -1.5479%
Dec-01 1148.08 0.7669%
Nov-01 1139.45 7.5278%
Oct-01 1059.78 1.8203%
Sep-01 1040.94 -8.1628%
Aug-01 1133.58 -6.4019%
Jul-01 1211.23 -1.0652%
Jun-01 1224.38 -2.4949%
May-01 1255.82 0.5177%
Apr-01 1249.46 7.6908%
Mar-01 1160.33 -6.4117%
Feb-01 1239.94 -9.2211%
Jan-01 1366.01 3.4719%
Dec-00 1320.28 0.4136%
Nov-00 1314.95 -7.9993%
Oct-00 1429.40 -0.4874%
Sep-00 1436.51 -5.3412%
Aug-00 1517.68 6.0775%
Jul-00 1430.83 -1.6267%
Jun-00 1454.60 2.4010%
May-00 1420.60 -2.1840%
Apr-00 1452.43 -3.0724%
Mar-00 1498.58 9.6799%
Feb-00 1366.42 -2.0030%
Jan-00 1394.46 -5.0830%
Dec-99 1469.25 5.7922%
Nov-99 1388.91 1.9141%
Oct-99 1362.93 6.2624%
Sep-99 1282.71 -2.8470%
Aug-99 1320.41 -0.6173%
Jul-99 1328.72 -3.1967%
Jun-99 1372.71 5.4522%
May-99 1301.84 -2.4889%
Apr-99 1335.18 3.8028%
Mar-99 1286.37 3.8882%
Feb-99 1238.33 -3.2198%
Jan-99 1279.64 4.1098%
Dec-98 1229.23 5.6468%
Nov-98 1163.63 5.9225%
Oct-98 1098.67 8.0401%
Sep-98 1017.01 6.2509%
Aug-98 957.28 -14.5700%
Jul-98 1120.67 -1.1520%
Jun-98 1133.84 3.9538%
May-98 1090.82 -1.8729%
Apr-98 1111.75 0.9175%
Mar-98 1101.75 5.0049%
Feb-98 1049.34 7.0560%
Jan-98 980.28 1.0262%
Dec-97 970.43 1.5845%
Nov-97 955.40 4.4705%
Oct-97 914.62 -3.4363%
Sep-97 947.28 5.3274%
Aug-97 899.47 -5.7352%
Jul-97 954.31 7.8268%
Jun-97 885.14 4.3580%
May-97 848.28 5.8712%
Apr-97 801.34

0.7496%
8.9947%

Note: The HPR Calculation uses an assumption of 1.3% annual dividend yield

Monthly Average
Yearly Average



Year Month Rates Rates/12
1997 4 5.16 0.4300
1997 5 5.05 0.4208
1997 6 4.93 0.4108
1997 7 5.05 0.4208
1997 8 5.14 0.4283
1997 9 4.95 0.4125
1997 10 4.97 0.4142
1997 11 5.14 0.4283
1997 12 5.16 0.4300
1998 1 5.04 0.4200
1998 2 5.09 0.4242
1998 3 5.03 0.4192
1998 4 4.95 0.4125
1998 5 5.00 0.4167
1998 6 4.98 0.4150
1998 7 4.96 0.4133
1998 8 4.90 0.4083
1998 9 4.61 0.3842
1998 10 3.96 0.3300
1998 11 4.41 0.3675
1998 12 4.39 0.3658
1999 1 4.34 0.3617
1999 2 4.44 0.3700
1999 3 4.44 0.3700
1999 4 4.29 0.3575
1999 5 4.50 0.3750
1999 6 4.57 0.3808
1999 7 4.55 0.3792
1999 8 4.72 0.3933
1999 9 4.68 0.3900
1999 10 4.86 0.4050
1999 11 5.07 0.4225
1999 12 5.20 0.4333
2000 1 5.32 0.4433
2000 2 5.55 0.4625
2000 3 5.69 0.4742
2000 4 5.66 0.4717
2000 5 5.79 0.4825
2000 6 5.69 0.4742
2000 7 5.96 0.4967
2000 8 6.09 0.5075
2000 9 6.00 0.5000
2000 10 6.11 0.5092
2000 11 6.17 0.5142
2000 12 5.77 0.4808
2001 1 5.15 0.4292
2001 2 4.88 0.4067
2001 3 4.42 0.3683
2001 4 3.87 0.3225
2001 5 3.62 0.3017
2001 6 3.49 0.2908
2001 7 3.51 0.2925
2001 8 3.36 0.2800
2001 9 2.64 0.2200
2001 10 2.16 0.1800
2001 11 1.87 0.1558
2001 12 1.69 0.1408
2002 1 1.65 0.1375
2002 2 1.73 0.1442
2002 3 1.79 0.1492 0.001492

Annual Monthly
Average 4.5693 0.3808
Average (%) 4.57% 0.38%

Exhibit 1.c. 5-year HPR of the 90-day T-Bill Rates



Exhibit 2.a.  Summary Output - CAH
Regression Statistics

Multiple R 0.12451034
R Square 0.015502825
Adjusted R Square -0.001769055
Standard Error 0.084689733
Observations 59

ANOVA
df SS MS F Significance F

Regression 1 0.00643773 0.006438 0.897576 0.347431867
Residual 57 0.408824005 0.007172
Total 58 0.415261735

Coefficients Standard Error t Stat P-value Lower 95% Upper 95%Lower 95.0%Upper 95.0%
Intercept 0.020860128 0.011145663 1.871592 0.066398 -0.001458685 0.043179 -0.001459 0.043179
X Variable 1 (β) 0.206164164 0.217609357 0.947405 0.347432 -0.229591244 0.64192 -0.229591 0.64192

RESIDUAL OUTPUT

Observation Predicted Y Residuals
1 0.028454546 0.04501917
2 0.016598636 -0.013864321
3 0.017668817 0.001056036
4 0.022441182 -0.07521163
5 0.036379796 -0.01832279
6 0.024612955 -0.1174788
7 0.004031397 0.010666405
8 0.007661716 -0.017050749
9 0.01866414 0.047954147

10 0.015716504 -0.05650726
11 0.02192742 0.046176669
12 0.036715744 0.007701091
13 0.007641429 -0.053574159
14 0.001849446 0.063165545
15 0.028017869 -0.071922516
16 0.021712776 -0.023970792
17 0.004368486 0.050243357
18 0.019855267 0.054143027
19 0.009848577 0.068672938
20 0.033389704 0.08004191
21 0.0175065 -0.025025297
22 0.02581009 0.116218222
23 0.016357419 0.161608683
24 0.014526038 0.184818225
25 0.04081665 0.05788652
26 0.016730567 -0.139914395
27 0.010380848 -0.015096346
28 0.032801553 -0.116350962
29 0.024806391 0.177896312
30 0.033770937 -0.236313076
31 0.014990698 -0.159030433
32 0.019587558 -0.085635714
33 0.014269642 0.04940517
34 0.032100518 0.03110208
35 0.015728851 -0.006144992
36 0.02870018 -0.123242313
37 0.028876135 -0.113533325
38 0.014222084 -0.037895553
39 0.029332969 -0.05537153
40 0.03250189 0.070062212
41 0.033070126 0.058817885
42 0.037435875 -0.121791703
43 0.033747183 0.147717999
44 -0.009177999 -0.079951923
45 0.018485148 0.005416349
46 0.029011351 0.022524572
47 0.016998935 -0.089739048
48 0.022751643 0.067877369
49 0.031178422 0.047171523
50 0.035407025 0.021660578
51 0.022975738 0.006861513
52 0.024126804 -0.03101097
53 0.030076753 -0.009924081
54 0.013775647 0.03121478
55 0.031843311 0.041076922
56 0.009036184 0.055080391
57 0.036996231 0.049272072
58 0.029844833 -0.045427225
59 0.032964454 0.060772231



Exhibit 2.b.  Summary Output - ADP
Regression Statistics

Multiple R 0.533450624
R Square 0.284569568
Adjusted R Square 0.272018157
Standard Error 0.066913279
Observations 59

ANOVA
df SS MS F Significance F

Regression 1 0.101512735 0.101513 22.67232 1.35916E-05
Residual 57 0.255211055 0.004477
Total 58 0.356723789

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 0.01362363 0.008806178 1.547054 0.127385 -0.004010444 0.031257704 -0.004010444 0.031257704
X Variable 1 (β) 0.818666582 0.171932949 4.761546 1.36E-05 0.474376643 1.162956522 0.474376643 1.162956522

RESIDUAL OUTPUT

Observation Predicted Y Residuals
1 0.043780644 0.066098966
2 -0.003298522 -0.020577621
3 0.000951107 -0.085948547
4 0.019901906 0.046340132
5 0.075251379 -0.001799532
6 0.028525898 0.069736277
7 -0.05320234 -0.038043517
8 -0.038786541 0.0548325
9 0.00490348 0.018201506

10 -0.006801422 -0.064882492
11 0.017861787 -0.027181452
12 0.076585409 -0.080854154
13 -0.038867102 -0.036154357
14 -0.061866745 0.047484342
15 0.042046625 -0.098107957
16 0.017009448 -0.054666995
17 -0.051863779 0.062426065
18 0.009633382 -0.034326611
19 -0.030102635 0.154442611
20 0.063377885 0.139942467
21 0.000306556 -0.076603413
22 0.033279657 -0.056217134
23 -0.004256384 0.026377768
24 -0.011528697 0.124768015
25 0.092869882 0.018995318
26 -0.002774633 -0.078893108
27 -0.027989019 -0.093091449
28 0.06104237 0.033890412
29 0.029294021 -0.004712542
30 0.064891744 0.012997704
31 -0.009683556 0.149194228
32 0.008570323 -0.027467156
33 -0.012546832 -0.078657624
34 0.0582586 0.014165492
35 -0.006752391 -0.0678676
36 0.044756045 0.028667935
37 0.04545475 -0.000505125
38 -0.01273568 -0.053368059
39 0.047268815 0.010398957
40 0.059852428 -0.01255152
41 0.062108862 -0.072423594
42 0.07944501 -0.042133625
43 0.064797418 0.114051224
44 -0.105656126 0.047477631
45 0.004192714 -0.07888268
46 0.045991688 0.105956364
47 -0.001708956 -0.04767376
48 0.02113473 -0.041690957
49 0.054597008 0.066758924
50 0.071388557 -0.050627312
51 0.022024601 -0.051574635
52 0.026595419 0.071892224
53 0.05022234 0.050021167
54 -0.014508455 0.031849496
55 0.057237245 0.048194065
56 -0.033328604 -0.04608316
57 0.077699207 -0.030163996
58 0.0493014 -0.084955051
59 0.061689243 0.023524944



Exhibit 2.c. Summary Output - DUK
Regression Statistics

Multiple R 0.093321671
R Square 0.008708934
Adjusted R Square -0.008682137
Standard Error 0.077326567
Observations 59

ANOVA
df SS MS F Significance F

Regression 1 0.002994306 0.002994 0.50077 0.482045341
Residual 57 0.340825686 0.005979
Total 58 0.343819992

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 0.016280178 0.010176627 1.599762 0.11518 -0.004098175 0.036658531 -0.004098175 0.036658531
X Variable 1 (β) -0.140603092 0.198689781 -0.707651 0.482045 -0.538472685 0.257266502 -0.538472685 0.257266502

RESIDUAL OUTPUT

Observation Predicted Y Residuals
1 0.011100817 0.051186838
2 0.019186498 0.009651254
3 0.018456639 -0.130458708
4 0.015201906 0.062278584
5 0.00569583 -0.050424264
6 0.013720766 0.000865944
7 0.027757302 -0.071662261
8 0.02528144 0.007802872
9 0.017777833 -0.028076222

10 0.019788108 -0.172015554
11 0.015552289 -0.025306224
12 0.005466715 0.088374216
13 0.025295276 0.016118866
14 0.029245383 0.100891603
15 0.011398629 -0.153626291
16 0.015698676 -0.079630848
17 0.027527409 0.032982919
18 0.016965489 -0.009128114
19 0.023790009 0.105046043
20 0.00773506 0.233940188
21 0.018567338 0.075722669
22 0.012904325 -0.064222928
23 0.019351007 0.023771669
24 0.020600001 0.074676872
25 0.002669914 0.054128709
26 0.019096522 -0.149986574
27 0.023427003 0.128662613
28 0.008136177 -0.041858075
29 0.013588844 -0.087248697
30 0.007475061 0.018642866
31 0.020283105 -0.081226992
32 0.017148066 0.102702122
33 0.020774862 -0.048294085
34 0.00861428 -0.123585626
35 0.019779687 0.089918246
36 0.010933296 0.010585178
37 0.010813296 -0.067496559
38 0.020807296 -0.072042761
39 0.010501736 -0.04556485
40 0.008340545 -0.004115193
41 0.007953011 -0.012858407
42 0.004975589 -0.027912939
43 0.007491261 0.033121493
44 0.036766054 0.087382924
45 0.017899904 -0.05380724
46 0.010721078 -0.004505072
47 0.018913495 0.008631415
48 0.014990173 -0.043306697
49 0.009243145 0.038724335
50 0.006359256 0.052616207
51 0.014837341 -0.03632007
52 0.014052319 0.025352234
53 0.009994479 0.100900463
54 0.021111764 -0.039727516
55 0.008789694 -0.014956677
56 0.024344058 -0.032344058
57 0.005275424 0.052464745
58 0.010152647 0.023283567
59 0.008025079 0.061281852



Exhibit 2.d. Summary Output - MWD
Regression Statistics

Multiple R 0.7627032
R Square 0.581716172
Adjusted R Square 0.574377859
Standard Error 0.096293177
Observations 59

ANOVA
df SS MS F Significance F

Regression 1 0.735031504 0.735032 79.27111 2.22086E-12
Residual 57 0.528525432 0.009272
Total 58 1.263556936

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 0.013767055 0.012672743 1.086352 0.281896 -0.011609687 0.039143796 -0.011609687 0.039143796
X Variable 1 (β) 2.202925328 0.247424281 8.903432 2.22E-12 1.70746654 2.698384117 1.70746654 2.698384117

RESIDUAL OUTPUT

Observation Predicted Y Residuals
1 0.094915658 0.071819965
2 -0.031768255 -0.078811321
3 -0.020333056 0.011578724
4 0.030661079 -0.022756667
5 0.179599313 -0.045084193
6 0.053867121 0.001602833
7 -0.166052942 0.03486151
8 -0.127261901 0.015641106
9 -0.009697734 -0.051995236

10 -0.041194104 0.029223715
11 0.025171385 0.006347705
12 0.183189016 0.000237248
13 -0.127478679 -0.051008132
14 -0.189367729 -0.04472373
15 0.090249638 -0.014227769
16 0.022877851 0.227651206
17 -0.162451046 -0.050489376
18 0.003029817 -0.120510595
19 -0.103894639 -0.046129388
20 0.147649287 0.02858856
21 -0.02206746 0.123274979
22 0.066658869 0.09754403
23 -0.034345738 -0.036486473
24 -0.053914587 -0.015392344
25 0.227008416 -0.050338309
26 -0.03035854 0.086918215
27 -0.098207174 0.03514148
28 0.141364718 0.04211835
29 0.055934041 0.032649747
30 0.151722882 0.093767865
31 -0.048949552 0.088394402
32 0.000169262 -0.054727273
33 -0.056654254 -0.056815133
34 0.133873956 -0.0705059
35 -0.041062167 0.009129394
36 0.097540336 -0.097960327
37 0.099420461 0.004939465
38 -0.057162422 0.095698067
39 0.104301874 0.126649801
40 0.13816274 -0.118513405
41 0.14423451 -0.079884446
42 0.190883831 0.332645581
43 0.151469065 -0.408840743
44 -0.30719926 -0.028953471
45 -0.011610315 -0.028964691
46 0.100865291 0.069555334
47 -0.027490941 0.01199535
48 0.033978449 0.056639267
49 0.124021087 -0.079907914
50 0.169204964 0.017866181
51 0.036372976 -0.038175428
52 0.048672453 0.040024564
53 0.112249424 -0.01064977
54 -0.061932729 -0.024199235
55 0.131125621 -0.007734587
56 -0.112575303 0.02546023
57 0.186186101 0.042285775
58 0.109771296 -0.080042951
59 0.143105369 -0.046421839



Exhibit 2.e. Summary Output - EMC
Regression Statistics

Multiple R 0.613474944
R Square 0.376351507
Adjusted R Square 0.365410306
Standard Error 0.147369544
Observations 59

ANOVA
df SS MS F Significance F

Regression 1 0.747040451 0.74704 34.39764 2.39124E-07
Residual 57 1.237913604 0.021718
Total 58 1.984954055

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 0.017656235 0.019394691 0.910364 0.366464 -0.02118098 0.056493451 -0.02118098 0.056493451
X Variable 1 (β) 2.22084812 0.378664455 5.86495 2.39E-07 1.462585304 2.979110936 1.462585304 2.979110936

RESIDUAL OUTPUT

Observation Predicted Y Residuals
1 0.099465056 -0.007889965
2 -0.028249545 -0.305896796
3 -0.01672131 0.236959405
4 0.034687708 -0.234211234
5 0.18483769 0.177986986
6 0.058082552 -0.009571914
7 -0.16362676 -0.076347367
8 -0.124520118 -0.091504223
9 -0.00599946 -0.319812505

10 -0.037752082 -0.036615007
11 0.029153351 -0.231173553
12 0.188456598 0.158482177
13 -0.12473866 -0.13582472
14 -0.187131234 -0.289642026
15 0.094761074 0.047945693
16 0.026841157 -0.132663397
17 -0.159995559 -0.004949422
18 0.006831641 -0.109501666
19 -0.100962742 0.113717844
20 0.152627721 0.000313455
21 -0.018469825 0.123226779
22 0.070978372 0.252834429
23 -0.030847998 -0.135890353
24 -0.050576057 0.157718914
25 0.232632509 -0.173808979
26 -0.02682836 0.136488935
27 -0.095229005 0.076920693
28 0.146292022 0.154184169
29 0.060166288 0.090518644
30 0.156734459 -0.134039026
31 -0.045570628 0.237621396
32 0.003947812 -0.013213199
33 -0.053338015 0.152247106
34 0.138740315 -0.043559112
35 -0.037619072 -0.040574761
36 0.102111088 -0.249261996
37 0.10400651 0.158943273
38 -0.053850316 -0.017053431
39 0.108927637 0.172013539
40 0.143063993 0.029673314
41 0.149185162 -0.023019842
42 0.196214017 -0.074959661
43 0.156478576 0.13398905
44 -0.30592143 0.213676532
45 -0.007927602 0.101677602
46 0.105463094 -0.024382013
47 -0.023937432 -0.079868797
48 0.038032068 0.185248356
49 0.128807284 -0.127747962
50 0.174358772 -0.014653613
51 0.040446077 0.146142844
52 0.052845621 -0.147832428
53 0.116939848 -0.034082706
54 -0.058659434 0.017563544
55 0.13596962 0.006440395
56 -0.109714031 0.119192704
57 0.191478067 0.10565308
58 0.114441558 -0.136485646
59 0.148046834 -0.051343538



Exhibit 3. Actual β of Stocks and the Optimal Portfolio

Ticker Actual β Cited Source Weight β in Portfolio
CAH 0.28 http://biz.yahoo.com/p/c/cah.html 69.02% 0.1932
SUN 0.53 http://biz.yahoo.com/p/s/sun.html -1.52% -0.0080
ADP 0.93 http://biz.yahoo.com/p/a/adp.html 27.68% 0.2574
DUK 0.21 http://biz.yahoo.com/p/d/duk.html 51.02% 0.1072
PG 0.09 http://biz.yahoo.com/p/p/pg.html -20.37% -0.0183
DIS 0.90 http://biz.yahoo.com/p/d/dis.html -45.29% -0.4076
T 1.05 http://biz.yahoo.com/p/t/t.html -24.15% -0.2536
MWD 2.14 http://biz.yahoo.com/p/m/mwd.html 57.83% 1.2376
X 1.29 http://biz.yahoo.com/p/x/x.html -23.73% -0.3061
EMC 2.22 http://biz.yahoo.com/p/e/emc.html 9.50% 0.2108

1.0126Portfolio β



One plus
Expected Standard Exp Ret

Return Deviation [1 + E(r)] Ones
3-month T-bill Rate 0.38% 0.00% 100.38%

2.24% 8.46% 102.24% 100%
1.28% 8.81% 101.28% 100%
1.98% 7.84% 101.98% 100%
1.52% 7.70% 101.52% 100%
1.07% 8.78% 101.07% 100%
0.22% 9.48% 100.22% 100%
0.09% 11.88% 100.09% 100%
3.03% 14.76% 103.03% 100%
0.00% 12.08% 100.00% 100%
3.43% 18.50% 103.43% 100%

Correlations
CAH SUN ADP DUK PG DIS T MWD X EMC

CAH 100.00% 27.05% 19.86% 18.37% -3.67% 11.93% 6.23% -14.16% 1.16% 12.28%
SUN 27.05% 100.00% 13.77% 14.10% 18.43% 16.19% -3.28% 21.33% 28.35% 5.70%
ADP 19.86% 13.77% 100.00% 27.47% 23.87% 15.62% 14.46% 29.40% 34.06% 28.24%
DUK 18.37% 14.10% 27.47% 100.00% 17.55% 8.47% -17.12% -19.17% -6.76% -21.11%
PG -3.67% 18.43% 23.87% 17.55% 100.00% -9.98% -17.01% 23.86% 5.03% -5.94%
DIS 11.93% 16.19% 15.62% 8.47% -9.98% 100.00% 26.93% 43.50% 35.66% 25.45%
T 6.23% -3.28% 14.46% -17.12% -17.01% 26.93% 100.00% 30.77% 5.20% 36.12%
MWD -14.16% 21.33% 29.40% -19.17% 23.86% 43.50% 30.77% 100.00% 34.32% 52.54%
X 1.16% 28.35% 34.06% -6.76% 5.03% 35.66% 5.20% 34.32% 100.00% 25.59%
EMC 12.28% 5.70% 28.24% -21.11% -5.94% 25.45% 36.12% 52.54% 25.59% 100.00%

CAH SUN ADP DUK PG DIS T MWD X EMC
8.46% 8.81% 7.84% 7.70% 8.78% 9.48% 11.88% 14.76% 12.08% 18.50%

CAH SUN ADP DUK PG DIS T MWD X EMC
CAH 0.7160% 0.2017% 0.1318% 0.1196% -0.0273% 0.0957% 0.0626% -0.1769% 0.0119% 0.1922%
SUN 0.2017% 0.7764% 0.0951% 0.0956% 0.1425% 0.1353% -0.0343% 0.2774% 0.3019% 0.0929%
ADP 0.1318% 0.0951% 0.6150% 0.1659% 0.1643% 0.1161% 0.1347% 0.3404% 0.3228% 0.4097%
DUK 0.1196% 0.0956% 0.1659% 0.5928% 0.1186% 0.0618% -0.1566% -0.2178% -0.0629% -0.3007%
PG -0.0273% 0.1425% 0.1643% 0.1186% 0.7701% -0.0830% -0.1773% 0.3091% 0.0534% -0.0964%
DIS 0.0957% 0.1353% 0.1161% 0.0618% -0.0830% 0.8985% 0.3032% 0.6086% 0.4084% 0.4463%
T 0.0626% -0.0343% 0.1347% -0.1566% -0.1773% 0.3032% 1.4109% 0.5395% 0.0746% 0.7937%
MWD -0.1769% 0.2774% 0.3404% -0.2178% 0.3091% 0.6086% 0.5395% 2.1785% 0.6121% 1.4345%
X 0.0119% 0.3019% 0.3228% -0.0629% 0.0534% 0.4084% 0.0746% 0.6121% 1.4601% 0.5721%
EMC 0.1922% 0.0929% 0.4097% -0.3007% -0.0964% 0.4463% 0.7937% 1.4345% 0.5721% 3.4223%

A 584.313804
B 590.682685
C. 597.265935 Efficient Efficient

Delta 84.696554 Frontier Trade-off Individual
Gamma 0.24131601 Curve Line Asset

Standard Expected Expected Expected
Index Deviation Return Return Return

CAH 8.46% 2.24% CAH 69.02%
SUN 8.81% 1.28% SUN -1.52%
ADP 7.84% 1.98% ADP 27.68%
DUK 7.70% 1.52% DUK 51.02%
PG 8.78% 1.07% PG -20.37%
DIS 9.48% 0.22% DIS -45.29%
T 11.88% 0.09% T -24.15%
MWD 14.76% 3.03% MWD 57.83%
X 12.08% 0.00% X -23.73%
EMC 18.50% 3.43% EMC 9.50%

0 25.00% -8.30%
1 22.57% -7.36%
2 20.15% -6.42%
3 17.75% -5.48%
4 15.36% -4.54%
5 13.00% -3.60%
6 10.69% -2.66%
7 8.47% -1.73%
8 6.44% -0.79%
9 4.82% 0.15%

10 4.14% 1.09%
11 4.82% 2.03%
12 6.44% 2.97%
13 8.47% 3.91%
14 10.69% 4.84%
15 13.00% 5.78%
16 15.36% 6.72%
17 17.75% 7.66%
18 20.15% 8.60%
19 22.57% 9.54%
20 25.00% 10.48%

10.08% 4.5879%
0.00% 0.00% 0.38%

100.00% 10.08% 4.59%
500.00% 50.38% 21.42%
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Exhibit 5.a. Stocks' α based on CAPM

Ticker Exp. Return Exp. Return Actual α Based on
Based on Based on Return Actual β
Calculated β Actual β

CAH 0.2729% 0.3173% 2.2405% 1.9233%
ADP 0.6407% 0.7075% 1.9760% 1.2685%
DUK 0.0647% 0.2752% 1.5226% 1.2474%
MWD 1.4718% 1.4340% 3.0279% 1.5939%
EMC 1.4825% 1.4820% 3.4303% 1.9482%

Exhibit 5.b. Comparison of Returns

Expected Return of Portfolio Based on CAPM 0.1492%
(Market Risk + β Opt. Port. * (Market Risk - Risk Free))
Note: Market Risk based on S&P 500 and Risk Free
based on 90-day T-Bill Rate

Expected Return of Portfolio Based on MPT 4.5879%
Based on Portfolio Optimization worksheet - Exh. 4

Exhibit 5.c. Porfolio Variance & St. Dev.

Portfolio Standard Deviation based on MPT 10.0759%
Based on Portfolio Optimization worksheet - Exh. 4

Portfolio Variance based on MPT 1.0152%
Standard Deviation squared

Portfolio Variance based on stocks' weighting 1.1866%
Based on the five stocks' weighting on the portfolio
we suppose to buy

Portfolio Standard Deviation based on stocks' weighting 10.8931%
Square root of Variance



Exhibit 6. Cost of Establishing Portfolio

Ticker
# of Shares to 

Buy
Price as of 

Mar 31, 2002 Total Price
CAH 100 $70.86 $7,086.00
ADP 40.1061 $58.08 $2,329.36
DUK 73.9316 $37.52 $2,773.91
MWD 83.7974 $56.40 $4,726.17
EMC 13.7597 $11.92 $164.02

$17,079.47

Exhibit 7. Graph of Daily Movement

Cost to establish portfolio on Apr 1, 2002

Stocks Price Movement for 6-month Period
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