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Some Questions

Al 26 R2 YIFNJSOA&a AaNBFffe
A Are there noarandom, repeatable patterns in
markets?

A Is it possible to make money trading?

I We see successful traders. Are their results explainable by
chance?

The Market
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The 800 Ib Gorilla iIn the Room

A Extensive academic research questions whether it is
possible to make excess profits (above index
benchmark) from trading.

A Opinions are divided, but many researchers believe
that markets are highly efficient and that random
walks describe price movements well.

I Efficient Markets Hypothesis
I Random Walk Hypothesis.

A This is bad news for traders, if true.
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The Efficient Markets Hypothes

A capital market is saidto be efficient if it fully and
correctly reflects all relevant information In
determining security prices Formally,the market is
saidto be efficient with respectto someinformation
set, . , If security prices would be unaffected by
revealing that Information to all participants
Moreover, efficiencywith respectto an information
set,. , Impliesthat it isimpossibleto makeeconomic
profits by trading on the basisof . .

I BurtonMalkiel
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Three Forms of EMH

A Weak form efficiency
I » :includes only past prices

A Semistrong

form efficiency

I » :includes all publichavailable information

A Strong form

efficiency

I » :includes all information, even secret, inside information

(Most researc
contradictec

ners find strong form to be fairly strongly
by empirical evidence, and weak form

to be strong

y supported.)
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Poor Challenges to the Theor

A Nonnormal distributions of returns and prices
I They are nomormal.

A Baseline drift

A Isolated examples of outperformance
i2S OFly ONBIFIGS al0lfSYGadSRéE O
conditions.

A Inefficiencies due to microstructure or transaction
costs.

I In analysis, consider impact of stale quotes and illiquid
markets.
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Credible Challenges to EMF

A The assumptions are flawed.
I All participants receive information at the same time
I No frictions or financing costs
I Everyone always acts rationally
I People never make mistakes (e.g., ticker confusion)

A There are overreactions andhderreactiongo news.
A Inside information

A Cost of information

A Longterm mispricings booms, bubbles, and busts
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Credible Challenges to EMF

A Autocorrelation in returns
I Opinions differ, depending on the study and timeframe.
I Autocorrelatedreturns could = trending markets

A Volatility clustering

‘| (D o T ¥

A Patterns IN prlces
I (More on this later)
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EMH: One Tr ade

A Markets are almost always, but not always, efficient.

I Inefficiencies = potential opportunities for profit.

i LYSFFAOASYOASA O2YS AY @&aLlzNJ
A Price movements aresuallyrandom.

A Behavioral factors strongly influence price movements at
times.

A Market efficiency may be an evolving process.

A The bottom line;
I Price movements are mostly random.
LG A&d NBIFIffteée KIFENR (2 YIF1S Y2\
I There are patterns in prices.
I Behavioral and psychological factors are important.
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Randomness

A We have poor intuition and perception of randomness.

A Even weleducated traders suffer from this because it is
a fundamental element of human perception.

A There are more runs in random data than people expect.
il ONBYR AY LINAOS&anO®HSa y20 Y.
i ¢CKS ONFYRAGAZ2Y LT aLI 0G0SNyag 2°

random price data.

ACKS FSStAYy3a 2F aGKFG OFyQ
poor understanding of randomness.

AWhydowecare? SOl dzaS AT A0 Qa NI
money with It.

The Market

© 2013 by Adam Grimes, LLC. All rights reserved.



Coin Flips: Which Group Is Randc

Group 1 Group 2
HHHHTTTHTT HT,TH THTHHT
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HEEEEEEREE B = EE
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Runs Tests for Random Dat

Group 1

H, H, H, H],

T,0 TIHIT, T

T,HTTHT
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T.H, H, H

T,H,H,H,

1,

4/2/3 [5 heads]
2/2/3 [5 heads]
2/5 [8 heads]

H

Group 2
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2/2 [5 heads]
3 [4 heads]
2/2/2 [6 heads]
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Runs Tests for Random Dat

Group 1 Group 2
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Truly random Created by a human
(RNG using noise from (professional statistician) in a
nuclear decay.) best effort to appear random
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Random Walk

AcCKS Ofl aaAO0Olf Aa5NHzy {1l NR
I Intoxicated man takes an (equal sized) step right or left
I Equal probability of either right or left.
I No memory of past steps
I The path he walks is a type of a random walk
I (Disciplined drunkard? Talk about a model not fitting
reality!)
A Can also generate from a coin flip
P, =P_; +x Xx=-1 or +1 with 50% probability
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Binomial Tree (Lattice)
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Random Price Series 1

Ui s M
| |“‘*H\‘il\“||fh‘~l"IH W | ”Il”"hu*im\w" w' l'!
!

The Market
© 2013 by Adam Grimes, LLC. All rights reserved.



Random Price Series 2
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Traditional Technical Analysis:
Support and Resistance Levels

A A price area which may offer sufficient supply
(resistance) or demand (support) to stop prices.

i Always thinkpotentiald dzLJLJ2 NI 2 NJ NBaA ai

A Usually zones, not exact levels.

ILT RN} gAYy3IZ GKAY] ONl}eéz2yacx
A Many ways to find these levels:

I Visible chart points

| Calculated levels (Gann, Fibonatturrey Math, etc.)

I Opening range

I Volume analysis

The Market
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Support and Resistance In Actic

A These levels were calculated Bidy, Inc. Nasdag
BIDU) at the end of 2010 based on the daily chart.

A Consider intraday engagements of these levels with
the lessons of traditional technical analysis in mind:
| Broad zones, not exact prices.
I Supportp Resistance and vice versa
I Gap through levels can be significant
I The more times a level is tested, the more valid it is.

A With calculated levels:
| If a level fails to hold, price usually moves to the next level.
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The Levels on the Dally Chart

BIDU - Daity Baidu Inc ‘
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Intraday Levels
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Intraday Retests

BIDU - 15 min Baidu Inc
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Moving Through Levels
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But

BIDU - 15 min Baidu Inc

132.30 \

Stopped

\ \ \

F130.00
| ‘
|‘ ‘
U\
“ M'“ L125.00
H | ||||||||| /
12321 | |
|||||"|| | M
||||| " i || |
i [ “ |||
|||h|||
F120.00
‘ “I‘-ﬁs.uu
N
I
|
3.:’2 5.:'3 3.:'6 5.:'3 BJ‘B 31'!10 31'!13 B.I'I'H 31'!15 B.I'I'IB B.I'I'I? 3!‘!'20 BIAI?'I 3!‘!22 3!‘!'23 15:00

ad

The Market

© 2013 by Adam Grimes, LLC. All rights reserved.



Equally Useful on All Timeframe

BIDU - 1 min Baidu Inc
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The o0Mat h

A On December 28, 2010 | generated these levels publicly
I http://youtu.be/SmPp7_fajvo
A | drewrandom horizontal linesn the chart!
I These levels are completely random.
i 0OCKSNBE Ada y2 aFAfS RN} gSNE LI
A If you are using levels, are they better than this?
I Are you sure?

A The lesson:
I Any line(s) on a chart will appear to be significant.
I You cannot trust your perception.

The Market
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Tools for Analysis

A Financial markets generate a tremendous amount of
data, most of it numerical.

A It is tempting to apply analytical tools from other
disciplines to market data, but be careful.
it KeaAaolt IylFft23dzSa obSgi2yQa
I Tools from digital signal processing (radar, audio, etc.)
I dvdz2v¥aAaGAOlf£€ | LIINRIFOKSA &6 NI G
A Behavioral and psychological factors are important

I The social sciences have shown us that crowd behavior is often
amenable to statistical analysis.

A The market is not a math problem, but it looks like one.

Tools for Analysis
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Analyzing Market Data

A The goal is to be able to distinguish a@mdom
price action from the noise.

Pal S GKFiQa RAFTFSNBY (O €
I Significance testing may be flawed.
A Also need to assess economic significance.

A Consider risk and volatility.

I Sometimes it might be preferable to make less money with
more certainty.

A Markets are very noisy and have a high degree of
randomness

I Simple and robust mathematical tools are often better.

Tools for Analysis
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Simple and Robust Tools

A Basic statistics
I Ways to summarize a data set
A Measures of central tendency
A Measures of dispersion
A Simple statistical tests
I Linear regression
I Hypothesis tests (can be misleading)
I Checks for stability (e.gstationarity)
A Test procedures
I Exploratory data analysis
FTa. AyeE |yl fteaaa
I Event study methodologies

Tools for Analysis
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General Advice

A Do some work by hand. There is value in having close
contact with the data.

A Conversely, make sure you also look at large amounts of
data with appropriate tools.

Al @2AR RFEGF ay22LIAyYy3 o0Al aod
patterns.Have an idea.
A Understandwhy something should work. (Have an idea.)

I Every good market idea has a reason why it should work.
I It might not be obvious, but it is there.

A If something is too good to be true, you made a mistake.

A Consider economic significance in addition to statistical
significance.

Al 020S | ff X
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Be careful of the easy answer.
Make sure you understand your tools deeply.
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What Is the Correlation?
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What Is the Correlation?
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How?
Correlation of Daily Returns

A The process was:
I Day 1: Series A: +1.0%, Serie8.8%
I Day 2: Series A).5%, Series B + 1.0%

A Over any period of multiple days, both series

advance, but they” e~
do so in perfect o~
Inverse daily -
correlation.
o~ —
_
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Correlation = +1.0
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Tools of Traditional Technical Analy:

Fibonaccl Ratios
Awl GA2a FNB RSNAGSR FTNBY (K
I:n = |:n-l T |:n-2
A2 KSGKSNI 2N yv2d | ydzYoSNJ A a
I Can generate the ratios using any seed numbers
i CKSNE Aada y2 @lftdzS (2 dzaAy3a a&cC)
Indicators or bar lengths.
A Superstition and mathematical illiteracy?
A The ratios between numbers in the sequence are important
nature, art, music, etc.
~61.8%, ~38.2%, ~23.6%
I Fibonacci traders also use 50%. Why? (It is not a Fib ratio.)

Tools for Analysis
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Testing Fibonacci Ratios

A Ralph N. Elliott reasoned that if these ratios are so
Important in nature (they appear to be), they should
also be important in financial markets.

A Are swings more likely to terminate at or near
Fibonacci ratios?

A How to test?

1. Create a system for defining swings in markets.

2. Collect a large number of swings from different markets,
asset classes and timeframes.

3. See if they tend to terminate near Fibonacci ratios.

Tools for Analysis
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Defining Swings

A Many ways to do this, but these tests used a tool |

developed calledlgoSwing®
I Uses both price structure and volatility to define swings

A Example, to define an upswing, watch for the
reversal to a downswing.
i1 AIKSald LRAYG 2F 0KS dzLJa g A
| Basic swing trigger is a reversal that violates the N day low
i1 faz2z NBIdANBE | agAy3a (G2 NB
true ranges) from the pivot high.
I All of these inputs can be modified.
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Algo Swings with Fibs
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Algo Swings with Measured Swit

AAPL - Daily Apple Inc
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Retracement Summary Sta

A Added a simple trend filter
I Remgv,ed all retracements which were > 100% of the
GasSudzLl fS30
A Other definitions of trend were possible (and the
work was also done with no filter), but this Is the
simplest.N

Mean S5tDev Median IOR Min Max
Equities 78,455 65.4% 20.7% 66.4% 33.4% 1.2% 100.0%
Futures 2,459 64.4% 21.0% 64.9% 35.4% 4.9% 100.0%
Forex 858 66.1% 20.5% 67.5% 34.9% 16.6% 100.0%
Random 1,215 64.5% 21.8% 65.4% 35.8% 10.9% 100.0%
Total 82,987 65.3% 20.7% 66.3% 33.6% 1.2% 100.0%

Tools for Analysis

© 2013 by Adam Grimes, LLC. All rights reserved.



Testing the Ratios

A If Fibonacci Ratios accurately describe retracements
In markets, we should see a distribution of
retracement measurements that cluster near the
ratios.

61.8%
38.2%
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Retracement Ratios
with Trend Filter
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Retracement Ratios
with Trend Filter
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Going Further:
Only the Best Trades

At SNKIF LA NFYXGdGAz2a FNBE Y2NB &aaii3a
I Length of extension > 25% of setup leg
A Assures adequate profit potential

I For along trade, the low of the retracement must be higher than the
low of the setup leg.

I The extension must make a new high relative to the setup leg.

N= Mean StDev Median IOR Min Max
Equities 49 062 63.3% 20.6% 63.6% 33.4% 1.2% 99.9%
Futures 1,566 61.9% 20.9% 62.1% 34.9% 4.9% 99.7%
Forex 44 64.9% 20.9% 66.1% 35.4% 16.6% 99.7%
Random 786 62.6% 21.4% 62.9% 35.8% 10.9% 100.0%
Total 51,958 63.3% 20.6% 63.6% 33.5% 1.2% 100.0%
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Retracement Ratios
for Qualified Extensions
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Retracement Ratios
for Qualified Extensions
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A Related Question:

A Do shallower retracements lead to stronger
extensions?

A Categorize extensions by the size of the preceding
retracement.

A If this is true, then shallower retracements should
have larger extensions.

Retracement N= Mean StDev Min Max

r = 25% 1,752 36.7 23.6 1.2 189.2
25% < r = 50% 19,995 63.5 40.9 6.7 753.1
50% < r = 75% 30,835 92.0 62.2 9.8 1,203.7
75%< r = 100% 30,405 119.6 82.1 11.8 1,560.4
r > 100% 78,767 157.1 105.6 6.7 2,215.7

Tools for Analysis
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FIb Summary:
Fibonaccl Fibs?

A We see no evidence that Fibonacci Ratios describe
Important structural points in the market, over a
large and diverse sample.

A The received wisdom that smaller retracements lead
to larger extensions is also strongly contradicted by
the data.

A Filtering for best trades or volatility did not do much
to affect results. (Not all tests are presented here.)

Tools for Analysis
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Fibonaccl Lessons

A It is likely a serious mistake to use Fibonacci ratios as
entry points, stops, or profit targets.

A This challenges many beliefs and much of the literature.

I Much of the literature is based on superstition and guasi
mystical appeals to authority. (E.g., the claim that the height of
the Giza pyramid, measured in inches, is a Fibonacci number.)

A These tests may have missed something. This is not
conclusive disproof, (but the burden of proof should lie
with those selling Fibonacbased systems/products.)

A Look for retracements to terminate around 50% of the
extension, with a large margin of error.

Tools for Analysis
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The Tools of Traditional Technic
Analysis: Moving Averages

A Many different types of moving averages.

A Traders use moving averages in many ways
I As support or resistance
I As atrend indicator

A Questions
I Is there nomrrandom price action around moving averages?
i T NBE OUOKSNB daLISOAlIf ¢ Y2QAy3
A50 day, 200 day, etc?
i52 Y2OAYy3 | OSNF¥3IS oFaSR OGN
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Movmg Average as Suppor
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Moving Average Value Change
As the Bar is Formed
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MovingMovingAverages

A The value of the average changes as the bar is
formed.

A More significant for shorter period moving averages
and for frontweighted averages.

A May or may not be a problem, but some of the best
tests of moving averages were not tradable In real
time if buying on the average.

A Will not affect failed tests, so this could skew results.
Al LI2aaArotsS azftdziazy Aa i
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Event Study Methodology

A Define test universe.
I Represent all important asset classes
A 600 stocks, by market cap
A16 liquid domestic futures markets
A6 major currencies against the USD
ARandom walk simulations
I Consider historical period (1/1/20G112/31/2010)
I Address several volatility regimes.
I Adjust for baseline drift.

A Compute summary stats for each asset class.

Tools for Analysis
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Event Study (cont.)

A Define a precise condition that will result in a trading
signal.

I Symmetrical for buy and sell.

A Work through each bar of the universe looking for
the condition.

A Record returns for each bar following the condition.

Al 2Y0OAYS |ftf bbmX bbuHXE X
for each bar following the signal.

A Create excess return measure (signahkseline) for
each bar.

Tools for Analysis
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Event Study Summary Output

Equities—Buy Futures—Buy Forex—Buy

Days  ugig—up Diff. Med. %Up  ugg—pp  Diff. Med.  %Up  pgg—np  Diff. Med.  %Up

1 11.3% 8.3 51.7% (12.1) 4.0 51.0% 5.9 (1.4) 50.0%
2 15.6™ 93 51.8% (20.7) 2.5 52.7% (0.9 7.1 53.8%
3 (5.8) (9.8) 49.5% (36.8)% (29.0) 47 3% 5.5 14.6 60.0%
4 (15.3)* (9.1) 498% (24.2) (33.2) 45.9% 4.1) 6.5 55.0%
5 (5.9) (6.3) 503% (31.2) (26.8) 49.0% 14.3 7.4 55.0%
10 (34.2)* (12.3) 50.7% (20.8) (35.1) 49.3% (1.1) 7.5 53.8%
15 (46.2)"" (1.0 51.8% (34.4) (81.8) 473% (21.9) 22.2 57.5%
20 (63.5)** 15.5 529% (29.7) (89.0) 48.6% (8.6) 28.6 62.5%
Equities—Sell Futures—Sell Forex—Sell

Days  usig—up Diff. Med. %Up  ugp—up  Diff. Med.  %Up  ugg—up  Diff. Med.  %Up

1 (10.5)** (9.7) 47.8% (3.2) (10.4) 47.1% (7.1) (7.0) 44.6%
2 (26.8)** (9.5) 48.9% 7.4 53 546% (229" (16.6) 40.2%
3 (24.00"* (12.8) 48.9%  20.1 21.5 55.3% (19.2) (12.4) 43.5%
4 (33.8)"* (141 491% 19.3 16.2 54.9% (18.0) (17.8) 47.8%
5 (24.7)*" (8.5) 50.1% 308 2.9 54.9% 6.2) (4.0) 51.1%
10 (70.2)"  (11.2) 50.8% 274 (7.2) 54.3% (8.8) 22.5 59.8%
15 (83.6)*F 7.2 52.5%  29.7 (57.0) 49.8% (28.2) (12.4) 55.4%
20 (83.0)** 12.0 53.0% 128 (23.8) 53.9% (22.4) (3.2) 55.4%

Results for means and medians are in basis points, excess returns over the baseline for that asset
class. %Up gives the number of days that closed higher than the entry price on the day following
the signal entry. For comparison, the percent of one day Up closes in the Equity sample is 50.07%;
in the Futures sample, 50.59%, and in Forex 51.0%.

*indicates difference of means are significant at the 0.05 level, and **indicates they are significant
at the 0.01 level.
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Moving Average Touch and Hold Te

AVG = Average(close, N) //Set average length here.
IF all of the following are true:

Low of previous bar = AVG on previous bar.

Low of current bar = AVG //Moving average touched on this bar.

Close of current bar = AVG //Market is unable to close below moving average.
THEN buy this bar on close.

Conditions are symmetrical for sell signal.
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Moving Average Fade Break Te

Use the following criteria to define the buy signal:
AVG = Average(close, N) //Set average length here.
IF all of the following are true:
Low of previous bar = AVG on previous bar.
Close of this bar = AVG //Market closes below moving average.

THEN buy this bar on close.

Conditions are symmetrical for sell signal.
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MA Fade Break, 50 SMA
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