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Thanks to All
• Reminiscences• Reminiscences
• Mathematical biology
• SIMEST• SIMEST
• Empirical model-

buildingg
• Lymphocytes in 

semigroups
• Global financial crisis
• Fallacies of financial 

Economics
• The civic scientist
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Computational Finance
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JRT Overview
• Almanac of security returns and market 

statistics
• SimugramTM

• CAPM validationC a dat o
• Max-Measures rule
• Alternate weights• Alternate weights

6



Security returns
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Annual returns
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Security returns
GBM Returns, 1960-2017

ˆ ˆ081 254
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Summary Statistics
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Index Benchmarks
Table 1: Compound annual growth rate (CAGR) of select major U.S. Stock Indexes.
VW and EW are correspond to market‐value weighted and equal‐weighted,
respectively Dividends included or excluded as indicated by D or X Source: The

Current Date:     12/31/17                                          CAGR

respectively. Dividends included or excluded as indicated by D or X. Source: The
Center for Research in Security  Prices (CRSP).

Index Begin Date N VWRETD VWRETX EWRETD EWRETX
SP500 12/31/1925 92 0.100 0.059 0.118 0.078
NYSE 12/31/1925 92 0.098 0.057 0.123 0.081NYSE 12/31/1925 92 0.098 0.057 0.123 0.081
AMEX 12/31/1962 55 0.077 0.053 0.126 0.103
NASDAQ 12/31/1972 45 0.106 0.089 0.131 0.116

11



2017 Returns
Table 2: One year return for major U.S. Stock Indexes for annual period ending 
December 31, 2017

Current Date:     12/31/17                                          CAGR
Index Begin Date N VWRETD VWRETX EWRETD EWRETX
SP500 12/31/2016 1 0 220 0 195 0 187 0 165SP500 12/31/2016 1 0.220 0.195 0.187 0.165
NYSE 12/31/2016 1 0.177 0.148 0.148 0.113
AMEX 12/31/2016 1 0.042 0.019 0.056 0.033
NASDAQ 12/31/2016 1 0 289 0 274 0 186 0 173NASDAQ 12/31/2016 1 0.289 0.274 0.186 0.173

Average 0.182 0.159 0.144 0.121
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Market Parameters 1926-2017

N 92 (2017 1926 1)• N=92 (2017-1926+1)
• NYSE Average annual return: 11.8%

NYSE C d l th t (CAGR)• NYSE Compound annual growth rate (CAGR): 
9.81%

• Average excess return: 8 5%• Average excess return: 8.5%
• Number of years with negative returns:  24 (26%)
• Number of years with return less than rf: 29Number of years with return less than rf: 29 

(32%)
• GBM parameter estimates   (.062, .174)p ( , )
• Last Saturday trading:  May 24, 1952
• Median company survival: 6.92 years

13
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Company Counts
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Survival of All Exchange-Traded Companies 
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SimugramTM
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Portfolio Arithmetic
Si d tf li i t f iti i• Sized portfolio is a set of positions in a 
tradeable

• Position values (in numeraire) come 
1 2{ IBM, CAT}N N   

( )
from total to invest (I) and the weights

( )P I w P P 

N’ f h iti l

1 2( , )
$50,000 and (.5,.5) ($25000, $25000)

P I w P P
I w P
  
   

• N’s come from each position value 
divided by price of each tradeable

19

( , ) ($144,$154) (173.61, 162.34)IBM CAT N  



• Value of portfolio is then sum of 
positions

• Let return of each element at end of a 
0 $1 $50,000TP   

et etu o eac e e e t at e d o a
period be

1

1t
t

t

Xr
X 

 

• Return of the portfolio is 
V i f h f li i

1t

T
pr w r

• Variance of the portfolio is 
2 T
p w w  
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It’s all about the weights

• Random weight
• Equal weight

(.3245, .212, )w  

1 1nw  

1

1

n

n
T

p i
i

n

r w r r r
n 

  

M k i li i i h
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2
2 ,
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• Market capitalization weight
i

i
MCw
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• Non-causal (cheating)
MC

21
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Simugram
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E() not that useful
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The problem
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The approach
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SP-100 Simugram Returns vs. SP-500
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CAPM Validation
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CAPM Validation
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John Tukey, 1915-2000
Far better an approximate answer to the right
question which is often vague than an exact

Will Rogers, 1879-1935
It isn’t ignorance so much that hurts us. It’s
the things we know that just aren’t so

29

question, which is often vague, than an exact
answer to the wrong question, which can
always be made precise.

the things we know that just aren t so.



2005-2006
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Revalidation
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http://www.stat.rice.edu/~dobelman/courses/486/CAPM.Wojciechowski.mktcap.html
http://www.stat.rice.edu/~dobelman/courses/486/CAPM.Wojciechowski.mktcap.html


“Everyman’s” Max-Median Rule
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Max Median Rule
• Max-Median and Max Measures

– Non-proprietary rule to enhance the return of 
ordinary investors not unwilling to do a little 
data crunching
P id t l t ith t it f– Provide a tool easy to use without necessity of 
massive computing (i.e., using Excel or R)
M M di tf li lt t d– MaxMedian portfolio results meet or exceed
the equal-weighted SP500 benchmark 
performance with only 20 stocksperformance with only 20 stocks.
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Max Median Pedigree
Affi it Ri d "Th C di t d M M di R l f P tf li S l ti "Affinito, Ricardo. "The Coordinated Max-Median Rule for Portfolio Selection." 
OpenStax CNX. Web. 10/19/2009 http://cnx.org/content/m32523/1.1/

Ernst, P.A., Thompson, J.R., and Miao, Y. (2017). “Portfolio selection: the 
power of equal weight” In Models and Reality: A Festschrift for James Rpower of equal weight . In Models and Reality: A Festschrift for James R. 
Thompson , pp. 225-236.

James R. Thompson , pp. 225-236.Baggett, L. Scott, Thompson, James R. 
(2007) "Everyman's MaxMedian Rule for Portfolio Management " The(2007), Everyman s MaxMedian Rule for Portfolio Management,  The 
Proceedings of the U.S. Army Conference on Applied Statistics (2007) 
http://www.armyconference.org/

Thompson J R "The Little Formula That Beats The Market " National InstituteThompson, J.R. The Little Formula That Beats The Market.  National Institute 
of Statistical Sciences, Durham, North Carolina. (October 2006)

J.R. Thompson. Empirical Model Building: Data, Models, and Reality. Wiley, 
2nd edition 2011 (MaxMedian p 356)2nd edition, 2011. (MaxMedian p.356)

Tooth, Sarah M. "Design and Validation of Ranking Statistical Families for 
Momentum-Based Portfolio Selection." Master's Thesis. Rice University, 2012 
http://hdl.handle.net/1911/71697ttp // d a d e et/ 9 / 69
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Concept
1 C ll t th i ' d il1. Collect the previous year's daily 
returns r(i,j) for all stocks in the S&P 
500 t th ti f tf li f ti500 at the time of portfolio formation.

2. Each year, calculate the 500 yearly2. Each year, calculate the 500 yearly 
median values for r(j,t) 

3 I t ll i th 20 t k ith3. Invest equally in the 20 stocks with 
the highest median returns.

4. Hold for one year (and one day), then 
liquidate.
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In real terms and w/taxes
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Affinito - 2008
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Dobelman 2014
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Difference Plot
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Ernst, Thompson, Miao 58-14

Benchmark Review ‐ No Dividends
1/1/58 12/31/141/1/58 ‐ 12/31/14

EQU MW MaxMed
$100 grows to 27,601.40 5,212.41 34,291.91
TV multiplier 276.0 52.1 342.9
57 year CAGR 10.36% 7.18% 10.78%

41



Max Measures
• Sarah M. Tooth (2012) d. 10/30/14
• Provides important 

extensions to basic Max 
Median methodology
– Percentiles

• Self explanatory
– Power means

For 0 andix i p  

 1/
1

1
( )

pN p
p iNM x x 
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Power Means
• Named special cases of power means
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Implemented p’s
Uses geometric seq ence of p’s to better• Uses geometric sequence of p’s to better 
judge impact on ranking strategies
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Results
• Benchmarks 1970-2011
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System results
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(Real) risk
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Tooth - 2012
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Mode searching

49



Tukey Transformational Ladder
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Ernst, Thompson & Miao

• John Tukey’s transformational ladder of 
powers (FDA 1962, EDA 1970/1977)

• Let X be the Market Cap of a stock
MarketCap=Pricepershare×Sharesoutstanding

• Tukey weights for each of N stocks 
would then be

p p g

would then be

Th l dd i

( )
( )

i
i

i

T xw
T x




• The ladder is
( )i

2 21 / 1 / 1 / ln( ) 1 /x x x x n x x x
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$• Suppose 3 stocks market cap ($B) are 
(400,100,10) ( )

( )
i

i
T xw
T x


 ( )iT x

21 / (0.000618, 0.009895, 0.989487)x w 
1/ (0.022222, 0.088889, 0.888889)

1 / (0.107244, 0.214487, 0.678269)

x w

x w




ln( ) (0.464483, 0.357012, 0.178506)
1 / (0.333333, 0.333333, 0.333333)

x w
n w EW




(0.603095, 0.3015x w 

2

47, 0.095358)
(0.784314, 0.196078, 0.019608)x w MW
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2 (0.940623, 0.058789, 0.000588)x w 



1958-2015
• CAGR’s (including dividends and frictions)

• Portfolio standard deviation• Portfolio standard deviation 

• Sharpe ratios 

53



54



$• Terminal values of $1 compounded at 
the CAGR’s over 58 years:

21 / 14,762
1/ 11,712

x TV
x TV


 ,

1 / 3,722
ln( ) 1,804

x TV
x TV


( ) ,

1 / 1,412

622

n TV EW

x TV





2

315
125

x TV MW
x TV
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Thank you Jim
(and Kathy)(and Kathy)
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