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Investment Modeling

* SUCCESS is possible

* Huge reward but even bigger challenges
— Data is plentiful, but noisy
— Market is almost efficient
— "Pockets of inefficiency” are trampled if found
— Skill is almost indistinguishable from luck
— The system can change overnight

 Still, the discipline of partially solving these
Issues has improved much of our other work
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Real-World Trading Results
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Log Scale better displays %Return
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“We found something!”

* A new hedge fund investment system
(with many months of effort behind it)
had been reduced to two knobs (parameters)
which needed setting

» Using a cutting-edge global optimization algorithm

(not really necessary now that we’re down to 2dimensions)
we found the best settings resulted in 3% excess return per

month over a multi-year backtest period

« Could it be real?
(i.e., Work anything like that going forward?)
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Data Challenge: Leaks from the Future

» Forecasting example: Interest rate at Chicago Bank.
Neural net 95% accurate, but _ output was a candidate input

* Hedge Fund example: Strategy 70% accurate on backtests.
But was moving average of 3 days, centered on _today .

« Example: One of our candidate models used book:price ratio
(but historical price was adjusted for splits and dividends)

« Survivor Bias [Dot-Com example]

* ook for (and remove) variables which work too well.

« Date-stamp records when storing in Data Warehouse,
or don't overwrite old value unless archived.
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Custom Score Function

Model Goal: Get the computer to "feel" like you do
le.qg., employee stock grants instead of options]

Most researchers are lulled into the realm of squared error
by its convenience (mathematical beauty). But ask the
computer to do what's most helpful for the system, not
what's easiest for it. [ex: Stock price prediction]
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Resampling to Evaluate Accuracy

! 2 v

V-fold Cross-Validation [

w

a) Train V models on different
(overlapping) data subsets

b) Test each on unseen data
c) Use distribution of results x)
to score model realistically

« Vary only the key aspect you want to test
 What you hold constant is what is scored
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Resampling Code Example:

Evaluate the quality of an investment timing strategy

READ file “fund_1yr” date position return
MULTIPLY position return trade

SUM trade original

PRINT original

REPEAT 1000
SHUFFLE position pos
MULTIPLY pos return trade
SUM trade total
SCORE total Z

END

HISTOGRAM Z

COUNT Z > original better
DIVIDE better 1000 prop_bet
PRINT prop_bet
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5 Lessons Learned

1. Assess the cost and potential rewards

a. With financial applications, small improvements may lead to
large rewards

b. Latest technology may matter (e.g., Ensembles)
c. Custom error metrics may be worth the trouble
2. Must have (access to) domain knowledge
a. Are Kaggle contest results a counter-example to this?

b. “Domain knowledge is essential to setting up a good
contest.” - Dean Abbott

c. Telecommunications example

3. Data is going to be flawed
a. Butdon'tlet it stop you!
b. Don’t wait for a data warehouse
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5 Lessons Learned cont..)

4. Work extremely hard to break your model
a. Need outside help
b. Resampling is essential
c. Visualize failure

5. Share the work & share the reward

-> Sharing the pie will usually grow the pie!
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John F. Elder IV
Founder, Elder Research, Inc.

DR. JOHN ELDER HEADS A DATA MINING CONSULTING TEAM WITH
OFFICES IN CHARLOTTESVILLE VA ,WASHINGTON DC, BALTIMORE
MARYLAND, AND MANHASSET NEW YORK (WWW.DATAMININGLAB.COM).
FOUNDED IN 1995, ELDER RESEARCH, INC. FOCUSES ON FEDERAL,
COMMERCIAL, INVESTMENT, AND SECURITY APPLICATIONS OF ADVANCED
ANALYTICS, INCLUDING TEXT MINING, STOCK SELECTION, IMAGE
RECOGNITION, PROCESS OPTIMIZATION, CROSS-SELLING, DRUG
EFFICACY, CREDIT SCORING, RISK MANAGEMENT, AND FRAUD DETECTION.

JOHN EARNED A BS AND MEE IN ELECTRICAL ENGINEERING FROM RICE UNIVERSITY, AND A PHD
IN SYSTEMS ENGINEERING FROM THE UNIVERSITY OF VIRGINIA, WHERE HE S AN ADJUNCT
PROFESSOR TEACHING OPTIMIZATION OR DATA MINING. PRIOR TO 17 YEARS AT ERI, HE SPENT 5
YEARS IN AEROSPACE DEFENSE CONSULTING, 4 HEADING RESEARCH AT AN INVESTMENT
MANAGEMENT FIRM, AND 2 IN RICE'S COMPUTATIONAL & APPLIED MATHEMATICS DEPARTMENT.

DR. ELDER HAS AUTHORED INNOVATIVE DATA MINING TOOLS, IS A FREQUENT KEYNOTE SPEAKER,
AND HAS CHAIRED INTERNATIONAL ANALYTICS CONFERENCES. DR. ELDER WAS HONORED TO
SERVE FOR 5 YEARS ON A PANEL APPOINTED BY PRESIDENT BUSH TO GUIDE TECHNOLOGY FOR
NATIONAL SECURITY. HIS HANDBOOK ON PRACTICAL DATA MINING, WITH BOB NISBET AND
GARY MINER, WON THE 2009 PROSE AWARD FOR MATHEMATICS. HIS BOOK ON ENSEMBLES
WITH GIOVANNI SENI WAS PUBLISHED IN 2010, AND A BOOK ON PRACTICAL TEXT MINING - WITH
FAsST, DELEN, MINER, NISBET, AND HILL — WON THE 2012 PROSE AWARD FOR COMPUTER AND
INFORMATION SCIENCE.

JOHN’ S GRATEFUL TO BE A FOLLOWER OF CHRIST AND THE FATHER OF 5.
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