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Abstract

We focus on mathematical modeling of mean-variance models in modern portfolio theory for finance.
First, we can review mathematical modeling and these characteristics of mean-variance models. Second, we
can perform data analysis of the top 10 ratings of Sharpe ratios for 20 years from January 1990 to December
2009. These data in the database shown in a paper titled “Development of local database for obtainable data
of stock prices from website and its applications of Mean Variance Model and Capital Asset Pricing Model”
has about 470,000 stock closing prices downloaded from Yahoo! Finance Japan. At the same time, we can
investigate various characteristics and uncertainties of statistics, time series, and comparisons of both
arithmetic mean and logarithmic mean. Furthermore, we can consider the relationship of simultaneous

distributions based on mean-variance models.
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Fig.1 Visualizations of mean-variance models of
the top 50 ratings of securities by ascending order
of Sharpe ratios from January 1990 to December
2009
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Fig.3 User interfaces by Excel worksheets in this study
(Example 1)
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Fig.4 User interfaces by Excel worksheets in this study
(Example 2)
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Fig.19 Trends in investment ratios of portfolio returns same
as Q' of the last 60 months from January 1995 to December
2009 (with short position)
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Fig.22 Trends in the standard deviation of portfolio C', portfolio
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Fig.23 Trends in the skewness of portfolio C', portfolio Q” and
10 securities
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Fig.24 Trends in the kurtosis of portfolio C', portfolio Q’ and 10
securities
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Fig.27 Trends in first order autocorrelation function of portfolio
C' and portfolio Q’
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Fig.28 Trends in second order autocorrelation function of
portfolio C'and portfolio Q’
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Fig.29 Trends in third order autocorrelation function of portfolio
C' and portfolio Q’
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Fig.30 Trends in fourth order autocorrelation function of
portfolio C'and portfolio Q’
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Fig.31 Trends in fifth order autocorrelation function of portfolio
C'and portfolio Q’
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Appendix Figures A

Mean-variance models for 60 months

(a) Efficient frontiers of mean-variance models for 60 months,

(b) Assets growth rates,

(¢) Investment ratios of portfolios (without short position),

(d) Investment ratios of portfolios (with short position)
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Comparisons of mean-variance models by simultaneous distributions (scatter plot diagram)
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