
PAST
Portfolio Attribution and Simulation Toolkit

Vijay Vaidyanathan
vijay@ReturnMetrics.com

AAII Silicon Valley, 11March 2008

mailto:vijay@ReturnMetrics.com
mailto:vijay@ReturnMetrics.com


Agenda

Screening vs. 
Backtesting

Overview / PAST-
SIPro Demo

Setup PAST-SIPro

The "R" programming 
language

Sample backtests 
(Simple to 
Sophisticated)

From Screens to 
Backtests

ToDo List

Questions?



About Me
Silicon Valley “Techie” since 1990

CTO, Xoom.com

Chief Strategy Officer, NBC Internet

CEO, Yaga Inc.

M. Sc degrees in Engineering (1986), Computer 
Science (1991) and Finance (2007)



Disclaimers
I have nothing to sell and I don’t give 
investment advice. Seriously.

Nothing here should be considered advice

I do have (many) opinions, which I may let slip

My opinions are just that - opinions. They are 
worth even less than what you are paying me!

PAST is a part-time project, I fix bugs daily!

I use Mac, should work on Windows & Linux



Screening vs. 
Backtesting

Overview / PAST-
SIPro Demo

Setup PAST-SIPro

The "R" programming 
language

Sample backtests 
(Simple to 
Sophisticated)

From Screens to 
Backtests

ToDo List

Questions?

Agenda



What is a “screen”
Filters a Universe of stocks, based on 
“criterion” as of a particular “date” to produce 
an “short list”

GOOG
IBM

YHOO
AMZN

T
HD

:

IVC
SPWR
PSA
CRM

HTCH



A Screen

Input

A Date

Output

A list of Assets that “passes” the screen



e.g. FatCats
Companies with over 1000 employees with the 
50 highest Price-Earnings Ratios

FatCats <- function(date) {
  s <- all.stocks(date)
  s <- screen.add(s,
          c("PE", "EMPLOYEES"), date)
  s <- screen.condition(s,
           "EMPLOYEES", ">", 1000)
  s <- screen.order(s, "PE")
  s <- screen.top(s, 50)
  return(s)
}



e.g. S&P 500
All the stocks in the S&P500 Index

sp500 <- function (date){

   s <- all.stocks(date)
   s <- screen.add(s, "SP", date)
   s <- screen.condition(s, 
                 "SP", "=", 500)

 return(s)
}



Backtest
A Backtest (in PAST) of a screen is a simulation 
in time that tells you how a portfolio that 
comprises of all the stocks that pass that screen 
would have performed under the simulated 
conditions

Output: Portfolio and Trading metrics, 
including a time series of portfolio values.

+ Portfolio Turnover, Transaction Costs etc.

Output -> zoo() -> PerformanceAnalytics



e.g. Simulating FatCats
Would you hold the FatCats portfolio?

Start at Month #1, Buy all 50 FatCats (using some 
weighting scheme)

Every “B” months, rebalance to the weighting

Every “R” months, re-run the screen, selling the 
exits, buy the new screen entries

e.g. Holding Equally Weighted, rebalancing Monthly, 
Re-run the screen Quarterly (B=1, R=3)

Holding Market Cap-Weighted, rebalance Quarterly, 
Re-Screen Annually (B=3, R=12)



e.g. Simulating S&P

Buy all sp500 stocks, weighted by Market 
Capitalization, rescreen monthly (rebalance 
monthly, but should have almost no effect)



FatCats vs. SP500

Would you buy & follow the FatCats strategy?

How would you have done compared to the 
S&P 500?

Answer: Run the simulation/Backtest

(care to make a guess?)



Monthly Rebalancing, Quarterly Rescreening



Why simulate?

Thanks to “R” and PerformanceAnalytics, it is 
easy to perform in-depth analysis

Screens are snapshots in time, simulations tell 
you what would have happened over time

Time series lends itself to statistical analysis

There may be a story hidden in the numbers ...

For instance ...



Relative Performance



Gaussian Returns?



Easy Boxplots



PerformanceAnalytics 
Charts (v. cool!)





Rolling Windows



Rolling CAPM
alpha, beta, R^2



and a lot more ...

(see references at the end)
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Overview

PAST is “Performance Attribution and 
Simulation Toolkit”

A Toolkit - needs other pieces (DB, DBDriver ...)

You use it to build your own backtester

PAST needs a database, and a “driver” or 
“plugin” to connect to it

AAII/SIPro exists, working on ValueLine next



The PAST Eco-System

PAST

SIPRO

VL

Bloom

CRSP

zoo()
sim

Performance
Analytics

Rmetrics

Other
“R”

Packages

“R”

“R”

“R”

“R”

“R”



Basic How-To

Design strategy

Write a “screen” in R

Pick an allocator (e.g. EW, CW, Markowitz ...)

Simulate over the time period

Analyze Results



e.g. LeanMean

Strategy: sort of the opposite of FatCats

Between 10 and 1000 employees

Lowest 50 by Price-Earnings Ratio

How would you do this?



Screen Design
Start with all.stocks(date)

Add columns with data we care about (“PE” 
and “EMPLOYEES”)

Add condition: < 1000 employees

Add condition: > 10 employees

Order by PE (remove NAs)

Return the bottom 50

LeanMean <- function(date) {
s <- all.stocks(date)
s <- screen.add(s,  c(“PE”, “EMPLOYEE”), date)

s <- screen.condition(s,
                   “EMPLOYEES”, “<”, 1000)
s <- screen.condition(s,
                     “EMPLOYEES”, “>”, 10)
s <- screen.order(s, “PE”, na.last=NA)
s <- screen.bottom(s, 50)
return (s)
}
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Setting Up “R”
Free download for Mac OS X, Windows and 
Linux from www.r-project.org

Download and install is simple

Install required “Packages”

install.packages(“PerformanceAnalytics”, 
dependencies=”Depends”)

PAST is not (yet) a package (ToDo)

Install the Database ... (a mess)

http://www.r-project.org
http://www.r-project.org


Installing SIPRO data

pick a directory/folder (e.g. ~/sipro/db)

each month’s data goes into a new folder

e.g. FULLUPDATE20040227

sub-folder FULLUPDATE20040227/DBFS

put all *.DBF, *.CDX, *.FPT into this folder

Things changed in January



Changes w.e.f. Jan ‘08
New installer drops some new files

Need to delete these new files:

DBF files are found in 4 dirs

DataDict, Dynamic, Static, Weekly

I use a script on Mac OS X, No windows 
required



Start “R”
Command Line OR GUI



Initialize PAST, DB
THIS WILL CHANGE WHEN PACKAGED

Make sure you have the PAST source files

(e.g. in ~/sipro/r)

setwd(“~/sipro/r/”)

source(“aaii.R”)

bt_setrepo("~/sipro/db/unpacked")

[bt_setrepo() is to set/init the database repository]

YOU ARE READY TO GO!
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A super-short “R” 101 
R is a functional programming language

Not really “object-oriented” (“object-based”?)

Extremely elegant and powerful, but strange if 
you are unaccustomed to Functional Programs

Functions inputs (arguments) and returns a 
single object as the result

Lists, Matrices and Data Frames are “built in”

So are operations (like + and *) on these



Some Examples



Vector Arithmetic

12   25   25   23   62
10   15   18   20   6 7

2    10   7     3    -5
+ =

10   30   -36   0   670
10   15   18   20   6 7

1    2    -2    0   10
* =

10    30    18    40   67
10   15   18   20   6 7

1    2
* =
1      2 1   



Lists, Matrices and 
Dataframes

Numbers, strings (scalars) are vectors of len=1

A List is ... well ... a list of objects (of possibly 
different types)

x <- list(“a”, 10, “b”, c(1, 3, 4))

A Matrix is a 2 dimensional object of scalars

A Dataframe is a list of columns, each of which 
has the same number of elements (rows)



Dataframes

Dataframe is sort of like a spreadsheet

Each “row” is an “observation” of 1 or more 
“variables” (columns)

Use str() to examine object structure

rownames() and colnames() are cool







Rows and Columns



Calling Functions



PerformanceAnalytics Charts



Defining Functions



Flow Control

if (x > 0) {cat(“Yes, x > 0\n”)} else {cat(“no\n”)}

for (i in 1:10) {...}

sapply, apply, lapply

return()



Useful “R” Functions
apply, lapply, sapply, matrix ops (e.g. %*% ...)

length, which, index, [], [[]], subset, colnames, 
rownames, names, dim, %in%

str, class, type, summary, ls

merge, rbind, cbind, zoo, plot, abline, points

save, save.image, load

print, cat, trace, head, tail

?<command> (e.g. ?sapply), help.search
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Simple Backtesting

Recall - screen: Date -> Asset List

simulation: Screen -> sim object

bt_Returns: sim object -> zoo() returns

zoo returns can be viewed/processed by 
PerformanceAnalytics



Building Screens

start with all.stocks(date)

add columns with screen.add()

add conditions with screen.condition()

delete fields (optional) with screen.del

return the final screen



Screen Building Functions (1)



Screen Building Functions (2)



Custom Fields
Cash Rich Firms screen uses 2 custom fields

“Cash to Price” and “Net Cash to Price”



Add Custom Fields





So, lets build a 
CashRich screen!

UNFORTUNATELY
WE CAN’T!!

(YET)

PAST CURRENTLY LOADS ONLY THE 
COMPANY DATABASE

IT DOES NOT LOAD THE SECTOR AND 
INDUSTRY DATABASES

IT WILL (IN A WEEK OR SO)
:-(



Let’s build the
“Tiny Titans” screen



TinyTitans is easy!





O’Shaugnessy 
Growth II



BUG?
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Lets do something 
New!

Until now, we haven’t really done anything 
you couldn’t have done with SI Pro

e.g. TinyTitans

So, let’s look at how TinyTitans has done 
historically

Decisions to be made!

Allocation of funds, rescreen/rebal freq etc.



screen.simulate()

Database Reading is slow the first time

Defaults:

Annual Rescreening

Monthly Rebalancing

Equally Weighted



Let’s Simulate!













Don’t underestimate 
Tables



Higher Moments

Correlations

ci = 0.95



Downside Risk

Sortino Ratio



Rolling Windows

Rolling Windows give a better sense of the 
persistence of results

Window width is typically 12 months



μ

σ

Sharpe
Ratio



Alpha

Beta

R-Squared



12 Month Rolling Correlation



Beyond TinyTitans
Programmatic Screens allow more 
sophisticated screening

Might this help?



Nopes! It hurts!



There was no sustained period 
when it out-performed
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(Partial) To Do List
ValueLine Database Support

Reading Sector/Industry database files

Better DB File handling (save images to cache)

Easier setup with conversion to Package

GUI for screen building/simulation

Testing on Windows

Converting all SIPRO screens

Keelix-like web interface?
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Questions?



Resources/Links

www.r-project.org and cran.r-project.org

CRAN Packages: PerformanceAnalytics, 
Rmetrics, Rggobi

www.mayin.org/ajayshah/KB/R/index.html

http://www.burns-stat.com/

Econometrics in R: http://cran.r-project.org/
doc/contrib/Farnsworth-EconometricsInR.pdf

http://www.r-project.org
http://www.r-project.org
http://www.mayin.org/ajayshah/KB/R/index.html
http://www.mayin.org/ajayshah/KB/R/index.html
http://www.burns-stat.com
http://www.burns-stat.com
http://cran.r-project.org/doc/contrib/Farnsworth-EconometricsInR.pdf
http://cran.r-project.org/doc/contrib/Farnsworth-EconometricsInR.pdf
http://cran.r-project.org/doc/contrib/Farnsworth-EconometricsInR.pdf
http://cran.r-project.org/doc/contrib/Farnsworth-EconometricsInR.pdf

