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Overview

» Utilize charts and tables to display and analyze data:
» asset returns
» compare an asset to other similar assets
» compare an asset to one or more benchmarks
» Utilize common performance and risk measures to aid the
investment decision

» Examples developed using data for six (hypothetical)
managers, a peer index, and an asset class index



Install PerformanceAnalytics.

v

As of version 0.9.4, PerformanceAnalytics is available in
CRAN

Version 0.9.5 was released at the beginning of July
Install with:
> install.packages ("PerformanceAnalytics")

Required packages include Hmisc, zoo, and Rmetrics
packages such as fExtremes.

Load the library into your active R session using:
> library ("PerformanceAnalytics").
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Load and Review Data.

> data (managers)
> head (managers)
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Set Up Data for Analysis.

> dim(managers)

[1] 132 10

> managers.length
> colnames (managers

)

dim (managers) [1]

[1] "HAM1" "HAM2" "HAM3" "HAM4"

[6] "HAMo" "EDHEC.LS.EQ" "SP500.TR" "US.10Y.TR"
> manager.col =1
> peers.cols = c(2, 3, 4, 5, 6)
> indexes.cols = c(7, 8)
> Rf.col = 10
> trailingl2.rows = ((managers.length - 11):managers.length)
> trailingl2.rows

[1] 121 122 123 124 125 126 127 128 129 130 131 132
> trailing36.rows = ((managers.length - 35) :managers.length)
> trailing60.rows = ((managers.length — 59):managers.length)
> frInception.rows = (length (managers([, 1]) - length (managers/[,
+ 1] [!is.na(managers[, 1])]) + 1):length(managers(, 1])

"HAM5"
"US.3m.TR



Draw a Performance Summary Chart.

> charts.PerformanceSummary (managers(, c(manager.col, indexes.cols)],
+ colorset = riché6equal, 1lwd = 2, ylog = TRUE)
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Show Calendar Performance.

indexes.cols)]))

¢ (manager.col,

> t (table.Returns (managers/,
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Calculate Statistics.

> table.MonthlyReturns (managers/|,

Observations
NAs

Minimum
Quartile 1
Median
Arithmetic Mean
Geometric Mean
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Maximum

SE Mean
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Compare Distributions.

> chart.Boxplot (managers[trailing36.rows, c(manager.col, peers.cols,
+ indexes.cols)], main = "Trailing 36-Month Returns")
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Compare Distributions.

> layout (rbind(c (1, 2), c(3, 4)))
> chart.Histogram(managers[, 1, drop = F], main
> chart.Histogram(managers(, 1, drop = F], main
+ methods = c("add.density", "add.normal"))
> chart.Histogram(managers[, 1, drop = main
+ methods = c("add.centered"”, "add.rug"))
> chart.Histogram(managers[, 1, drop = main
+ methods = c("add.risk"))
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Show Relative Return and Risk.

> chart.RiskReturnScatter (managers[trailing36.rows, 1:8], rf = 0.03/1Z
+ main = "Trailing 36-Month Performance", colorset = c("red",
+ rep("black", 5), "orange", "green"))
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Calculate Statistics.

> table.MonthlyReturns (managers/|,
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Examine Performance Consistency.

> charts.RollingPerformance (managers(, c¢(manager.col, peers.cols,
+ indexes.cols)], rf = 0.03/12, colorset = c("red", rep("darkgray"
+ 5), "orange", "green"), lwd = 2)
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Display Relative Performance.

> chart.RelativePerformance (managers([, manager.col, drop = FALSE],
+ managers(, c(peers.cols, 7)], colorset = tim8equal[-1], 1lwd = 2,
+ legend.loc = "topleft")
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Compare to a Benchmark.

> chart.RelativePerformance (managers(, c¢ (manager.col, peers.cols)],
+ managers([, 8, drop = F], colorset = rainbow8equal, lwd = 2,
+ legend.loc = "topleft")
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Compare to a Benchmark.

> table.CAPM(managers(trailing36.rows, c(manager.col, peers.cols)],

+ managers|[trailing36.rows, 8, drop = FALSE], rf = managers|[trailing36.rows,
+ Rf.col])

HAM1 to SP500.TR HAM2 to SP500.TR HAM3 to SP500.TR
Alpha 0.0061 0.0006 0.0015
Beta 0.6713 0.4178 0.7349
R-squared 0.4397 0.1715 0.5907
Annualized Alpha 0.0755 0.0076 0.0180
Correlation 0.6631 0.4142 0.7686
Correlation p-value 0.0000 0.0120 0.0000
Tracking Error 0.0868 0.0601 0.0021
Active Premium 0.0538 -0.0359 -0.0010
Information Ratio 0.6201 -0.5974 -0.4973
Treynor Ratio 0.1870 0.0857 0.0962

HAM4 to SP500.TR HAMS5 to SP500.TR HAM6 to SP500.TR
Alpha 0.0005 0.0015 0.0033
Beta 1.1570 0.8442 0.8574
R-squared 0.3697 0.4887 0.4830
Annualized Alpha 0.0059 0.0181 0.0399
Correlation 0.6080 0.6991 0.6950
Correlation p-value 0.0001 0.0000 0.0000
Tracking Error 0.0302 0.0119 0.0508
Active Premium 0.0120 0.0061 0.0299
Information Ratio 0.3984 0.5148 0.5889
Treynor Ratio 0.0724 0.0922 0.1186



Compare to a Benchmark.

> charts.RollingRegression (managers/[, c (manager.col, peers.cols),
+ drop = FALSE], managers[, 8, drop = FALSE], rf = 0.03/12,
+ colorset = redfocus, lwd = 2)
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Calculate Downside Risk.

> table.DownsideRisk (managers/,

Semi Deviation
Gain Deviation
Loss Deviation
Downside Deviation
Downside Deviation
Downside Deviation
Maximum Drawdown
VaR (99%)

Beyond VaR
Modified VaR (99%)

(MAR=10%)
(rf=3%)
(0%)

O O O O O o o oo o
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Summary

» Performance and Risk analysis are greatly facilitated by
the use of charts and tables.

» The display of your infomation is in many cases as
important as the analysis.

» The observer should have gained a working knowledge of
how specific visual techniques may be utilized to aid
investment decision making.

» Further Work
» Additional parameterization to make charts more useful.
» Pertrac or Morningstar-style sample reports.
» Functions and graphics for more complicated topics such
as factor analysis and optimization.
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