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Testing Considerations

- Back testing refers to applying a trading system to historical data to
verify how a system would have performed during the specified time
period.

- Forward testing is also known as Walk forward testing is the simulation
of the real markets data on paper only

- Walk forward optimization is a method used in finance for determining
the best parameters to use in a trading strategy. The trading strategy is
optimized with in sample data for a time window in a data series. The
remainder of the data are reserved for out of sample testing.

- Today I will demonstrate Back Testing and Walk Forward Optimization
using Amibroker. l
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» AmiBroker 6.10 official release

Advanced stock charting and analysis program

Brand new AmiBroker 6.10 official release is available for registered customers only
from member's area. See DevlLog for the details.

B AmiBroker 6.00 official release (old version)
- recommended for most users

Stock charting and analysis program, free trial version (after you purchase the license it will be unlocked).
Works on BOTH 64-bit and 32-bit Windows (all x86/x64 versions). Universal installer for BOTH o
Professional and Standard versions. Recommended for most users.
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Stock charting and analysis program, 64-bit version. Works on only on 64- bit Windows. Professional-only
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Advanced stock charting and analysis program

P AmiBroker 6.10 official release

Brand new AmiBroker 6.10 official release is available for registered customers only
from member's area. See Devlog for the details.

B AmiBroker 6.00 official release (old version)
- recommended for most users

Stock charting and analysis program. free trial version (after you purchase the license it will be unlocked).
Works on BOTH 64-bit and 32-bit Windows (all x86/x64 versions). Universal installer for BOTH
Professional and Standard versions. Recommended for most users.
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Wizard Starts
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Advanced stock charting and analysis program
b AmiBroker 6.10 official release

Brand new AmiBroker 6.10 official release is available for registered customers only
from member's area. See DevLog for the details.

P AmiBroker 6.00 official release (old version)
- recommended for most users

Stock charting and analysis program, free trial version (after you purchase the license it will be unlocked)

‘l‘ﬂwrir}(e i Setup - AmiBroker - O

Welcome to the AmiBroker
amibroker.com Setup Wizard

This will install AmiBroker 6.00 on your computer.
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before continuing.

Click Next to continue, or Cancel to exit Setup.
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Full Installation
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Please select setup type 5
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Install Complete - Launch Amibroker
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Brand new AmiBroker 6.10 official release is available for registered customers only
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P AmiBroker 6.00 official release (old version)
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Stock charting and analysis program_ free trial version (after you purchase the license it will be unlocked).
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Completing the AmiBroker
Setup Wizard

Setup has finished installing AmiBroker on your computer. o
The application may be launched by selecting the installed
icons.
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Daily]

AB installed - Main Page

AmiBroker - [AA - ALCOA INC -

3
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Insert Format Symbol Analysis Tools Window Help
] 3 LD

) cu i Y ~D
=9.69, Long MA(Close,100) = 8.95,
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The default load comes with
several tickers built in. It defaults
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Update Quotes

i File Edit View Insert Format Symbol Analysis Tools Window Help

AmiBroker - [AA - ALCOA INC - Daily]

NEHG BX|o 0 _|AA Database Purify...

i AA (Daily) * Indicator Maintenance...
d

AA - Daily 2/23/2016 Open 8.6199, Hi 8.7, Lo 8.53, Close GRS
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Performance Monitor...
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Load Historical Results
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Setup Historical Load

dhy AmiBroker - [AA - ALCOA INC - Daily] - G
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AA Imported -
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CAT Imported
DD Imported
DIS Imported

Mk Imported Set historical dates and run the load.

GE Imported
HD Imported

ZHON  mpors Note that you can load daily or

HPQ Imported

IBM Imported Intraday data.

INTC Imported —
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MRK Imported 9 Hi#l
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istorical Load Completed
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lsi AA (Daily) =
AA - Daily 2/ 016 Open 8.6199, Hi 8.77, Lo 8.53

f AmiQuote - Untitled
File Edit View Tools Help

=& > s P
Source [Yahoo Historical (EOD. stocks, funds, US & Intemational (50)) j

From: 1/23/1980 = To: | 2/23/2016 x| Interval (intraday): |5 min Run every: |0 min
Automatic import W Max days: |50

Ticker | Status |

Oaa Imperted 3.
[ axp Imported FH
Imported e
Imported B
Imported o

Imported ! @
Imported i =
Error during download., Yahoo! - 404 Not Found, Either the symbol is inc...
Imported
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All Data from 1980 to Current

N AmiBroker - [AA - ALCOA INC - Daily]
i File Edit View Insert Format Symbol Analysis Tools Window Help

IDEEHE &y BEX| o o~ (i T D~ ki ZRAR (29

AA - Daily 2/23/2016 Open 8.6199, Hi 8.77, Lo 8.53, Close 8.615 (-3.3%) Vol 28,265,936 MA(Close, 15) = 7.96, =8.14, Long MA(Close, 100) = 8.70,

After historical load occurs, you can see
the daily data loaded back to 1980 as
was noted in the historical load.
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Select SPY with which to do analysis

a AmiBroker - [AA - ALCOA INC - Daily]
i File Edit View Insert Format Symbol Analysis Tools Window Help
DEER &L bE x| o 1 '

AA - Daily 2/23/2016 Open 8/199, Hi 8.7, Lo 8.53, CIMIeH b =8.14, Long MA(Close, 100) = 8.70,

Pull down individual security from the
list to change the chart.
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SPY in its entirety

L SPY (Daily) *

AmiBroker - [SPY - - Daily]

SPY - Daily 2/22/2016 Open 193 87, Hi 194.95, Lo 193.79, Close 194.78 (1.4%) Vol 99,411 504 MA(Close, 15) = 189 45,

=194.06, Long MA(Close, 100) = 199.36,

Note this is SPY, Daily, closing date of 02/22/2016.
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Select Charts to Display

& AmiBroker - [SPY - - Daily] - 9 E8
File Edit View Insert Format Symbol Analysis Tools  Window | Help _ 8 x
DSHGB S L BREX oo 6@ |isy v Normal ARE 2./ -9

i SPY (Daily) * Floating
SPY - Daily 2/22/2016 Open 19387, Hi 194.95 Lo 19379, Clgge™t = = T :: e -

Cascade 210

Tile Horizontally ) |
Tile Vertically 200

Symbols i / i 194.78
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E-3
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A

Layers

Charts - 180
Interpretation !

Realtime Quote 170
Alert Qutput

Symbol Information
Time & Sales
Log

Data Window ‘_ You can build your own studies. Or

Risk/yield map

e Amibroker comes with other views. | “B
We'll load a MACD view now. hl -
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Add MACD pane to charts

& AmiBroker - [SPY - - Daily] - A
File Edit View Insert Format Symbol Analysis Tools Window Help -8 x
DEHE(SLBRX|0 o000 sy MEE S ey = sl

Charts
£ ABI - Absolute Breath Index
£ AccDist - Accumulation Distribution
£ AD Price - Williams Advance Decline of Price
£ AD Ratio - Advance Decline Ratio
£ ADLine - Advance Decline Line

f ADX - Directional Movement Index The Various Studiesl parameters Can

£ ASI - Accumulation Swing Index A . e . L
7 ATR - pverage T Range be easily modified without programming
Breadth /
£ CCl - Commodi annel Index
£ Chaikin - Chaikin Oscil
£ DPO - Detrended Price Oscil
£ DVI - Daily Volume Indicator
£ EOM - Ease Of Movement

£ HPI - Herrick Payoff Index

f MACD - Moving Average Convergerice Divergence
f Market Facilitation Index

£ Mass Index

' MFI - Money Flow Index

f Momentum

NVI - Negative Volume Inde;
f OB
£ OSCP - Price Oscillator

£ 0SCV - Volume Oscillator

£ PVI - Positive Volume Index

£ PVT - Price Volume Trend

£ RMI - Relative Momentum Index

£ ROC - Rate Of Change (%) Oct 2012 Apr Oct Oct Oct 2016 Apr Jul Oct 2016
£ RS - Comparative Relative Strength 411,0U4.

£ RSI - Relative Strength Index

£ RSla - Relative Strength Index (custom array)
f RWI - Random Walk Index

f RWIHI - Random Walk Index of Highs

F RWILO - Random Walk Index of Lows

£ SAR - Parabolic Stop And Reverse

f STIX

f Stachastic %D

f Stochastic %K

F Stochastic Momentum

) Vol 99,411,504 | se,15) = 189.45,
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Screen Now includes MACD pane

AmiBroker - [SPY - - Daily]
! File Edit View Insert Format Symbol Analysis Tools Window Help
DEHG|( &L BE x| o~ ( - D '
PY (Daily) =

SPY - Daily 2/22/2016 Open 19387, Hi 194.95, Lo 193.79, Close 194.78 (1.4%) Vol 99,411,504 MA(Close, 15) = 189 45, =194.06, Long MA(Close,100) = 199.36, = 182.46
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Open Formula Window

& AmiBroker - [SPY - - Daily] - 8
i i File Edit View Insert Format Symbol Analysis Tools Window Help -8 x
IDEHE@L 2B X|cx|oo @ |ispy 0 FlEeaBRAR_(£- /49

6 Open 193.87, Hi 194.95, Lo 193.79, Close 194.78 (1.4%) Vol 99,411,504 MA(Close,15) = 189.45,

TP EODODRN =N A

Parameters...

Edit formula...

9) b-g to customize the

d  Daily view

Chart It 1s fauéwr straightforward. - ey

nght chck an Edit Formula”. pare

Template
=99,411,504.00

LS

Symbol Link

Interval Link

& =8

Delete indicator

Lock symbol
Lock interval

-1.85 Close

= WRB D N

M) 4 r | M ELEIRWF Sheet 2 ) Sheet 3 ', Sheet4 ', Sheet5 |, Sheet6 ' Sheet7 ' Sheet8 / &|s5| 4| <

Edit formula of custom indicator




Just Price Screen

) AmiBroker - [SPY - - Daily] - 5 IEH
i File Edit View Insert Format Symbol Analysis Tools Window Help s
DEFHG&E BB X 0 000 sy D v aew@mAKRB 2|29
Charts [« SPY (Daily) >
s ] SPY - Dai 016 Open 193.87, Hi 194.95, Lo 193.79, Close 194.78 (1 /ol 99,4115 e 15) = 180.45,
Averages
1 Bands

4 Basic Charts
£ Gradient Price
£ Ichimoku
£ Open Interest (futures)
£ Price
£ Price (all in one)
£ Price (foreign)
£ Relative Performance
£ Spread
£ Volume g |
£ Volume (calor) i
£ Volume At Price
£ Volume At Price Multi

3 Custom
5 Eeloaton Lets pull down a simple Price chart.
3 Include

1 Indicators
23 Report Charts

[0 Systems
May Jun Jul Aug Sep Oct Nov Dec 2016 Feb Mar Apr May Jun Aug Sep Oct Nov Dec 2016 Feb
SPY - =99,411,504.00
I [l
i | ol p i | H .
IS e LT ‘w‘||||:!Ii:!||||||||.-I|||.I|||I||“||Iu ”HHH“ il iy il ,””““,, g T i il “| ||HW ‘\\\H‘\hh"N\‘||||”.I||||”|||IIII|. ,Il”l“l,.... "'”||”!"i1“ ; ‘H‘HHHHU‘ ilth, |- ||||
! | I
|t
4 4|0 | M [ ELESEEF Sheet 2 ) Sheet 3 3, Sheet4 ) Sheet5 ) Sheet6 . Sheet7 ; Sheet8 / & |-5|-1|<
For Help, press F1 X | Y:| NYSE, Group 254, Services, Advertising| Data| | 3904M |

BDI0C B S llelld BN N



Initial Formula for the Chart

& AmiBroker - [SPY - - Daily]
! File Edit View Insert Format Symbol Analysis Tools Window Help
DEHR S REX |0 ec|@ ik ~D vleeadRIB _(£-/ 9

4 AFL Formula Editor - [Price 1.afl]

File Edit View Tools Window Help

NS HE| & 2@ o o Price 1 | EApply - % -

Price 1.afl *

SECTION BEGIM("Price");
SetChartOptions(@,chartShowArrows | chartShowDates) ;

_N(Title = StrFormat("{{NAME}} - {{INTERVAL}} {{DATE}} Open %g, Hi %g, Lo %g, Close %g (%.1f%%) {{VALUES}}", 0, H, L, C, SelectedValue( ROC( C, 1 ) )} ));
Plot( €, "Close", ParamColor("Color", colorDefault ), styleNoTitle | ParamStyle("Style") | GetPriceStyle() );

_SECTION_END() ;|

So here is the initial formula for the chart.

We are going to forget it for the moment.

It is not important to get started.

DR FEOD®RY [N A
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Ad

d Two MA lines

& AmiBroker - [SPY - - Daily] - O
i File Edit View Insert Format Svmbol Analvsis Tools Window Helo -8 X
DEgm A AFL Formula Editor - [Price 1.afl] = B
[ SPY (Dail: i File Edit View Tools Window Help -8 \
SPY - Daily 2 ED@|$E|O H‘Price'\ "‘(}aNEAppIy'V': e
Price 1.afl i
_SECTION_BEGIN("Price"); I
3 artShowArrows | chartShowDates) ; .
b QME}} - {{INTERVAL}} {{DATE}} Open %g, Hi %g, Lo %g, Close %g (%.1f%%) {{VALUES}}", 0, H, L, C, Selectedvalue( ROC( C, 1 ) ) )); /
Plot( €, "Close", ParamColortColor", colorDefault ), styleNoTitle | ParamStyle("Style") | GetPriceStyle() ); ”
_SECTION_END(); &
O
Plot( MA(C,50), "MAS0", ParamColor("CQ{lor", colorlightblue ), stylelLine); ‘ ©
Plot( MA(C,200), "MA200", ParamColor("(olor", colordarkblue ), styledashed); abe
it
S
~
et
-~
. (=]
I have added two MA lines. I
&
d
w
L
50dMA and a 200dMA. 0
"
£
9 &
We will look at a crossover system -
2
Hl
4] 4[> M
For Help, press F1
| VeI oo :NROR T = REED




Result of Adding Two MA Lines

' AmiBroker - [SPY - - Daily]
i File Edit View Insert Format Symbol Analysis Tools Window Help
DEHE &3 BRX | v o 80|06 _|isy ~D v iaewawEARE_ L]/ H

i SPY (Daily) =

SPY - Daily 2/22/2016 Open 193.87, Hi 194.95, Lo 193.79, Close 194.78 (1.4%) MAS0 = 194.96, MAZ200 = 201.49

210| Pl

205

201493 |
g |

194955 | ©
194.78

190 | IS4

| You can now see the 50d and 200d MA lines on the chart. il -
And in the Title information at the top of the chart. 100|

175

170
May Jun Jul Apr Feb
SPY - = 99,411,504 00

TR

500M
400M

300M | E

200M
99,4115
=185

2

e i ;
: -1.84871

M| 4| | M | UGN Sheet 2 ), Sheet 3
For Help, press F1 X: 6/3/2014 | Y: 204.8626| NYSE, Group 254, Services, Advertising | Data |
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Add BUY and SELL logic

& AmiBroker - [SPY - - Daily] - O
i File Edit View Insert Format Svmbol Analvsis Tools Window Helo _ 8 x
NEEE 4 AFL Formula Editor - [Price 1.afl] - o

File Edit View Tools Window Help -0 X
iDSE| % BE|a | Price |4 v Apply - @ -

Price 1.afl =

_ SECTION_BEGIN("Price");

SetChartOptions (@, chartShowArrows | chartShowDates);

_N(Title = StrFormat("{{MAME}} - {{INTERVAL}} {{DATE}} Open %g, Hi %g, Lo %g, Close %g (%.1f%%) {{VALUES}}", 0, H, L, C, Selectedvalue( ROC( C, 1 ) ) ));
Plo mlbpdmeed,_ParamColor("Color", colorDefault ), styleNoTitle | ParamStyle("Style") | GetPriceStyle() );

ECTION_END();

Plot( MA(C,5@), "MAS@", ParamSglor("Color", colerlightblue ), styleline);
Plot( MA(C,208), "MA200", ParamC®lor("Color", colordarkblue ), styledashed);

Buy = MA(C,50)>MA(C,200);
Sell = MA(C,58)<MA(C,200);]

I have added a BUY and a SELL equation.

BUY when the 50dMA is greater than the 200dMA.

3 8 o= - Ll

SELL when the 50dMA is less than the 200dMA..

EWRED N

LIRS
For Help, press F1 ‘ Ln 11, Col 27 3
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Open Analysis Tab

AmiBroker - [SPY - - Daily]
i File Edit View Insert Format Symbol Analysis Tools Window Help
-~ D i

thi o D‘-Df"‘*‘"f ”’

fr gt
o Syl ty 1 ..

194.955
o .,vf'“”L[n. ")_‘,.""' ) 19478
o i 190

ew Analysis L ‘
New Formula VV i
m'ﬂ[é[.j bk

Fot gy "f " ;}in ’

n- Mfwe are gomg to run an Analysis and see how this particular
‘BUY and SELL trading scheme backtests against the SPY ETF.

'lru,‘-\\}kﬁLP‘

u'FT uu‘l g

Jul
=99,411,504.00

il (i
hih ” . : \ -
e e -.r"""”"'" LR T T gy il s .. g g Al W .‘.NIII\Il.‘.. gL T i, i il ... L ‘||!\|”| JAfi 'm”'""uu"‘ll\'"'I‘H’ T ] SS—— “yp .., “'I\I:ui}l\|||‘|"i||‘ll"|||m" “|”|||‘ i, 'HI'E‘||" 1 sl ”m'lp e S g g P — u |‘||” ‘ull\Ii.‘.“‘.|\|.I\|!I\III\II\|||‘ ‘”"l"“' ""”i"‘i”"m‘”||| "w. il I,\||| 0
. U i i K
|| |

-1.84871

-4

IR
Creates new Analysis X | Y:| NYSE, Group 254, Services, Advertising| Data| | 3903M |




Initial Backtest of MA Crossover Result

&, AmiBroker - [Analysis2] - 8
File Edit View Symbol Analysis Tools Window Help -8 X%
EHREsBEBX o 0o 0 |

% Analysis2 *

L
llScan &d"Explore % Backtest - {}Optlmlze - O~ . Fcrmula Formulas\Custom\Price 1.afl - «
Symbol Trade Date Price Ex. date Ex. Price % chg Profit % Profit  Shares  Position value Cum. Profit  # bars  Profit... Scale In/Out i
SPY Long 11/12/1993 308817 4/29/1994 30.2657 -1.99% -1,994.71 -1.99% 3,.238.. 100,000.00 -1,994.71 116 -17.20 -580% 4.40% 0/0 —
SPY Long 9/1/1994 320915 10/1/1998 72421 125.67% 123,163.45 12567% 3,053... 98,005.29 121,168.74 1,032 11934 -551% 171.3. 0/0 e
SPY Long 12/4/1998 86,7587 11/2/2000 106.853 23.16% 51,225.72 23.16% 2,549.. 221,168.73 172,39445 484 10584 -3.91% 33.77% 0/0 #
SPY Long 4/19/2002 86.1117 5/17/2002 846013 -1.75% -4,777.80 -1.75% 3,163... 272,394.45 167,616.66 21 -227.. -107% 032% 0/0 =
SPY Long 5/12/2003 736133 8/25/2004 87.877 19.38% 51,854.80 19.38% 3,635... 267,616.66 219,471.45 326 15006 -347% 24.79% 0/0 =
SPY Long 10/27/2004 89.6566 7/25/2006 104.032 16.03% 51,224.64 16.03% 3,563... 31947145 270,696.09 439 11668 -1.56% 21.12% 0/0 e
SPY Long 8/29/2006 107.252 12/28/2007 124.449 16.03% 59438.15 16.03% 3456.. 370,696.08 330,134.24 336 17690 -094% 2343% 0/0 2
SPY Long 6/18/2009 803602 7/7/2010 94.7676 17.93% 77,116.78 17.93% 5.352... 430,134.23 407,251.02 265 29101 -5.13% 35.08% 0/0 -
SPY Long 10/13/2010 105.879 8/17/2011 109.022 297% 15,060.05 297% 4,790... 507,251.03 422,311.07 214 7037 -5.12% 17.45% 0/0 H
SPY Long 1/23/2012 121.285 9/3/2015 193.388 59.45% 310,509.98 5945% 4,306... 522,311.06 732,821.05 911 34085 -297% 73.82% 0/0
SPY Long 12/9/2015 204,125 1/15/2016 187.81 -7.99% -66,565.25 -7.99% 4,079.. 832,821.05 666,255.80 26 -2,560.. -850% 1.80% 0/0

, Each trade listed.
This formula was “long only” but it can be “long and short” or “short only”
“Settings” can be used to change starting principal and a number of variables.

B Tl TN

Info % Walk Forward

[4| 4/ » | #[\ Result list

For Help, pre




iew Trading Report

a AmiBroker - [Analysis2] - 8
i File Edit View Symbol Analysis

M -3¢~ [ _|:Formula Formulas\Custom

B  View last report m -
Report Explorer T

EAppIytD *Current

Symbol Trade Da' te Ex. Price % chg Profit % Profit  Shares  Position value Cum. Profit #bars Profit.  MAE MFE  Scale In/Out
SPY Long 30.8817 4/29/1994 30.2657 -1.99% -1,994.71 -1.99% 3,238.. 100,000.00 -1,994.71 116 -1720 -580% 4.40% 0/0
SPY Long 9/1/1994 32,0915 10/1/1998 72421 125.67% 123,163.45 12567% 3,053... 98,005.29 121,16874 1,032 11934 -551% 171.3.. 0/0 g~
SPY Long 12/4/1998 86.7587 11/2/2000 106.853 23.16% 51,225.72 23.16% 2,549... 221,168.73 172,394.45 484 10584 -391% 33.77% 0/0 §#
SPY Long 4/19/2002 86.1117 5/17/2002 84,6013 -1.75% -4,771.80 -1.75% 3,163... 272,394.45 167,616.66 21 -227.. -107% 032% o/0 §=
SPY Long 5/12/2003 736133 8/25/2004 87.877 19.38% 51,854.80 19.38% 3,635.. 267,616.66 219,471.45 326 15906 -347% 24.79% 0/0
SPY Long 10/27/2004 89.6566 7/25/2006 104.032 16.03% 51,224.64 16.03% 319,471.45 270,696.09 439 11668 -1.56% 21.12% 0/0
SPY Long 8/29/2006 107.252 12/28/2007 124.449 16.03% 59,438.15 16.03% 370,696.08 330,134.24 336 17690 -094% 23.43% 0/0
SPY Long 6/18/2009 80.3602 7/7/2010 94.7676 17.93% 77,116.78 17.93% 5352.. 430,134.23 407,251.02 265 29101 -5.13% 35.08% 0/0
SPY Long 10/13/2010 105.879 8/17/2011 109.022 297% 15,060.05 297% 4,790... 507,251.03 422,311.07 214 7037 -512% 17.45% 0/0
SPY Long 1/23/2012 121.285 9/3/2015 193.388 59.45% 310,509.98 59.45% 4,306.... 522,311.06 732,821.05 911 34085 -297% 73.82% 0/0
SPY Long 12/9/2015 204.125 1/15/2016 187.81 -7.99% -66,565.25 -7.99% 4,079.. 832,821.05 666,255.80 26 -2,560.. -8.50% 1.80% 0/0

You can get a detailed backtesting report through the pulldown.

WE B N
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l4] 4[» [»]\, Resultlist /Info ", Walk Forward /

6:15 PM
2/23/2016



Backtest Results for MA Crossover

Price 1 - Backtest Report - Htm[View
i file Edit View Symbol Analysis Tools W o
EDE‘-’HE‘Q‘%%GX|““|GQIO File Edit View Help
- - W & ?
| ®
i Bl Scan & Explore ¥ Backtest ~ 1.7 Optimize '| Statistics | Charts | Trades | Formula | Settings | Symbols | Monte Carlo i
EAppIytD *Current > T ‘ Range All quotes Statisti ::
Symbol Trade Date All trades Long trades Short trades Buy&Hold (SPY) e Cum, Profit #bars Profit.  MAE MFE  Scale In/Out J§ |
SPY Long 11/12/1993 Initial capital 100000.00 100000.00 100000.00 100000.00 0 -1,994.71 116 -17.20 -580% 4.40% 0/0 §—
SPY Long 9/1/1994 Ending capital 766255.80 766255.80 100000.00 680998. 16 9 12116874 1,032 11934 -551% 1713.. oo |~
SPY Long 12/4/1998 Net Profit 666255.80 666255.80 0.00 580998. 16 3 17239445 484 10584 -391% 33.77% o0 |#
SPY Long 4/19/2002 Net Profit % 666.26% 666.26% 0.00% 581.00% 5 167,616.66 21 -227.. -107% 032% o0 =
SPY Long 5/12/2003 Exposure % 71.61% 71.61% 0.00% 100.00% 6 21947145 326 15906 -347% 24.79% oo |
SPY Long 10/27/2004 Net Risk Adjusted Return % 930.42% 930.42% N/A 581.00% 5 27069609 439 11668 -1.56% 21.12% o0 |
SPY Long 8/29/2006 Annual Return % 9.22% 9.22% 0.00% 8.67% 8 330,13424 336 17690 -094% 2343% 0/0 &
SPY Long 6/18/2009 Risk Adjusted Return % 12.88% 12.88% N/A 8.67% 3 40725102 265 29101 -5.13% 3508% 0/0 i
spY Long 10/13/2010 Total transaction costs 0.00 0.00 0.00 0.00 3 42231107 214 7037 -5.12% 1745% O
SPY Long 1/23/2012 6 73282105 911 34085 -297% 73.82% 00 |
SPY Long 12/9/2015 All trades u 11(100.00 %) 0(0.00 %) ! 5 66625580 26 -2560.. -850% 1.80% o0 | »
Avg. ProfitLLoss 60568.71 60568.71 N/A 580998. 16 R
Ava. ProfitlLoss % 24.44% 24.44% N/A 581.00% =
Avg. Bars Held 379.09 379.09 N/A 5809.00 3
o Winners 8(72.73 %) 8(72.73 %) 0 (0.00 %) 1(100.00 %) :
Note Comp ar at“V e Outputs Total Profit 739533.56 739593.56 0.00 580998. 16 -
Avg. Profit 92449.19 92449.19 N/A 580998. 16 v
. . Avg. Profit % 35.08% 35.08% N/A 531.00% -
partlculaﬂy betw ecen thlS Ava. Bars Held 500,88 500.88 N/A 5809.00 .-
Max. Consecutive 6 6 0 1
Strate and ”b 1 and hold” Largest win 310509.98 310509.98 0.00 580998.16 3
gy y # bars inlargest win a1 911 0 5809 P
)
Losers 3(27.27%) 3(27.27%) 0 (0.00 %) 0 (0.00 %) @
Total Loss -73337.76 -73337.76 0.00 0.00 @
Avg. Loss -24445.92 -24445.92 N/A NJA A ~
Avg. Loss % 3.91% 3.91% N/A NJA Hil
Avg, Bars Held 54,33 54,33 N/A N/A »
Max. Consecutive 1 1 0 0
Largest loss 66565.25 -66565.25 0.00 0.00
# bars in largest loss 26 26 0 0
.
Max. trade drawdown -107834.79 -107834.79 0.00 -253750.27
Max. trade % drawdown -19.03 -19.03 0.00 -55.19
Max. system drawdown -139136.40 -139136.40 0.00 -253750.27
Max. system % drawdown -19.63% -19.63% 0.00% -55.19% ~
oM 31
" M 4[> [M]\ Resultlist /Info’, Walk Forward /

627 PM
2/23/2016




en Formula to add Optimize

a4

i File Edit View Symboal
NEHRSLBEX v~ /0|0 s
< SPY (Daily) = ECUENHLYA

Insert Format Analysis

Tools

Window Help

> D

AmiBroker - [SPY - - Daily]

v iaeREARAKE (229

SPY - Daily 2/22/2016 Open 193.87, Hi 194.95, Lo 193.79, Close 194.78 (1.4%) MAS0

Let’s edit the
formula to do
some Forward
Testing.

Oct
=99,411,504.00

R il

il
i, ...

Parameters...
Edit formula...
Intraday
Daily view
Weekly view
Monthly view
Pane
Template
Symbol Link
Interval Link

Delete indicator

Lock symbol
Lock interval

Close

i
iy 4 I I y
—s ”,_,l‘”r,\h\.w\lllulh A Fim m“w'”lhd |\|u.‘..,‘,|l,in‘nh,wh_‘.u\l\lh.,
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1
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ing the Optimizing Logic

& AmiBroker - [SPY - - Daily]
File Edit View Insert Format Symbol Analysis Tools Window Help
NEEHB &L BRX| o000 sk

L SPY (Daily) =
016 Open 193.87, Hi 194.95, Lo 193.79, Close 194.78 (1.4%) =194.96 =201.49

~D -

CHGRRE (215D

AFL Formula Editor - [Price 11.afl]
File Edit View Tools Window Help
IDEE L BB o o Pprice 1
Price 11.afl *

_SECTION_BEGIN("Price™);

SetChartOptions(@,chartShowArrows|chartShowDates);

_N(Title = StrFormat("{{NAME}} - {{INTERVAL}} {{DATE}} Open %g, Hi %g, Lo %g, Close %g (%.1f%%) {{VALUES}}", 0, H, L, C, Selectedvalue( ROC( C, 1) ) ));
Plot( €, "Close", ParamColor("Color", colorDefault ), styleNoTitle | ParamStyle("Style") | GetPriceStyle() );

_SECTION_END{)

W veaApply - @ -

1A(C,50), "MAS@", ParamColwg("Color", colorlightblue ), stylelLine);
PAGt( MA(C,200), "MA200", ParamColor(¥{golor", colororange ), styleDashed);

shortma = Optimize("shortma",50,10,60,5);
longma = Optimize("longma",200,100,300,10);

Buy = MA(C,shortma) > MA(C, longma);
Sell = MA(C,shortma) < F\A(C,longma);|

Modify crossover strategy to allow
Short and long term MA to vary.

Vary short term MA from 10 to 60 days.
Vary long term MA from 100 to 300 days.

For Help, press F1
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Set Optimizer Settings

a AmiBroker - [Analysis1] - 8
i File Edit View Symbol Analysis Tools Window Help & x
DFERB(GiBBX|o 000 |

®
i Bl Scan G Explore ¥ Backtest - 7 Optimize - | da - I - 3¢ - [ _|iFormula Formulas\Custom\Price ATAS.afl M P
Symbol Trade Date Price Ex. date Ex, Price % chg Profit % Profit  Shares  Position value Cum. Profit  # bars Profit... MAE MFE  Scale In/Out 1
SPY Long 1/3/2000 108,098 11/2/2000 106.853 -1.15% -1,151.36 -1.15% 925088 100,000.00 -1,15136 213 -541 -984% 7.36% 0/0 f—
SPY Long 4/19/2002 86.1117 5/17/2002 84.6013 175% -1,733.81 -175% 1,147... 98,848.64 -2,885.17 21 -8256 -7.07% 032% o/0
SPY Long 5/12/2003 736133 8/25/2004 - e naman —— ‘ 97,114.83 1593231 326 5772 -347% 2479% o/0 &
SPY Long 10/27/2004 89.6566 7/25/2006 Backtester settings 115932.30 3452110 439 4234 -156% 21.12% o0 |2
. 1 (o)
SPY Long 8/29/2006 107.252 12/28/2007 | General | Trades | Stops | Report | Portfolio | Walk-Forward | Monte Carlo| 134,521.11 5609049 336 64.19 -094% 23.43% 0/0 B
SPY Long 6/18/2009 803602 7/7/2010 156,090.48 8407523 265 10560 -5.13% 35.08% 0/0 N
SPY Long 10/13/2010 105.879 8/17/2011 (D Easy mode (E0D) () Easy mode (intraday) (@) Advanced mode 184,075.23 8954034 214 2554 -512% 17.45% oo § 7
SPY Long 1/23/2012 121285 9/3/2015 [¥]In-sample data 189,540.33 20222063 911 12369 -297% 73.82% oo |-
SPY Openlong  12/9/2015 204125 12/31/2015 st pyproras IR ey 302,22062 201,842.79 17 -2223 -262% 1.80% oo iy
»
("] Anchored Last: 1/ 1/2008 [w] Use today ”
Step: 1 year(s) v‘ "
. . . . . =
Optimifer is sophisticated and ER—— S
tli . 1 b start: |1/ 12005 v| End:  [12/31/2006 v : .
can opfimize along a number e o [ :
f diff iabl = g :
of difterent variables. - |
o ‘
Optimization |v =
% of Winners =
Mode Avg % Profit/Loss i
) Is Z
Forward testing is a powerful o -
5 CAR/MDD m|
e | Exposure % &
. . K-Ratio
‘ construct that objectively o = -
L. Avg. Bars Held Hi -
- L. Avg. Loss o
‘ t th tential of L
prOVeS Ou e pO en 1a O Sys % Drawdown
Max. rawdown
o 0 . Max. Tra: down
strategies over various periods o iode oot
. Net % Profit -

Net Profit

No.

Payoff Ratio
Profit Factor
RAR

RAR/MDD
Recovery Factor
o 34
Sharpe Ratio
Standard Error
Ulcer Index

Ulcer Perf. Index o .
W. Avg % Profit : oup 254, Services, Advertising | Data M

1¢| 4/ » [»]\, Resuttlist /Info Walk Forward //
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orward Testing Optimizer Resulis

éa AmiBroker - [Analysis1] — a
i File Edit View Symbol Analysis Tools Window Help -8 x
NFHR|(SL BB X|va|co|0

© Analysis1 x ~
i B} Scan 6 Explore ¥ Backtest ~ {7 Optimize ~ | 4y - 0 - 3¢~ @ ;FFomlnla Formulas\Custom\Price ATAS.afl »
Mode Begin End No. Net Profit Net % Profit Exposure % CAR RAR Max.Trad.. Max. Trad.. Max.Sys.. Max. Sys % Draw.. Recovery Factor CAR/MDD RAR/MDD shortma longma Profit Factor 1
IS 1/1/2000 12/31/2004 101 30,801.26 30.80 48.96 5.52 11.27  -12,106.35 -1144  -12,106.35 -11.44 254 048 099 15 190 1324 fe
00s 1/1/2005 12/31/2006 1 10,717.39 10.72 92.45 526 569  -8262.66 -7.59  -10,528.11 -9.67 1.02 0.54 0.59 15 190 377 § ~#
IS 1/1/2001 12/31/2005 141 40,349.80 4035 50.56 7.02 13.89 -9,462.84 -7.53 -9,462.84 -7.53 426 093 1.84 50 220 N/A | #
00s 1/1/2006 12/31/2007 1 2181296 19.70 100.00 945 945 -14,002.75 -992  -14,002.75 -9.92 1.56 095 095 50 220 NA S
IS 1/1/2002 12/31/2006 141 62,588.49 62.59 7037 10.23 1453 -11,396.20 -759  -11,396.20 -7.59 549 135 191 50 220 2
00S 1/1/2007 12/31/2008 1 96.96 0.07 50.60 0.04 007 -15986.61 -10.76  -15.986.61 -10.76 0.01 0.00 0.01 50 220 N/A |
IS 1/1/2003 12/31/2007 160 75,774.60 75.77 92.69 11.95 1289 -18,195.96 -992  -18,195.96 -9.92 4.16 1.20 130 35 240 N/A 2
00s 1/1/2008 12/31/2009 1 20,253.34 1527 2238 737 3296  -8501.01 -567  -8501.01 -567 238 130 5.81 35 240 N/A
IS 1/1/2004 12/31/2008 160 4433245 4433 7951 761 958 -14941.11 -992  -14,941.11 -9.92 297 0.77 097 35 240 N/A H
00Ss 1/1/2009 12/31/2010 1 24,74539 16.19 59.52 781 1312 -30,366.14 -1570 -30,576.94 -15.81 0.81 0.49 0.83 35 240 N/A R
IS 1/1/2005 12/31/2009 84 62,655.55 62.66 67.51 10.23 1515 -13,25834 -992  -13,25834 -9.92 473 103 153 40 170 N/A | =
00s 1/1/2010 12/31/2011 1 -13,552.21 -7.63 64.48 -392 -6.07  -34,341.95 -17.31  -34341.95 -17.31 -039 -0.23 -035 40 170 000 g "
IS 1/1/2006 12/31/2010 148 65,944.80 65.94 63.30 10.67 16.86 -22,555.82 -1340 -22,555.82 -13.40 292 0.80 126 30 230 N/A @
00s 1/1/2011 12/31/2012 1 951.13 0.58 80.08 0.29 036 -30,627.10 -17.31  -31,093.89 -17.57 0.03 0.02 0.02 30 230 1.06 &
IS 1/1/2007 12/31/2011 74 39,121.22 39.12 56.98 6.84 1200 -19,93332 -1340 -19,933.32 -1340 196 0.51 090 45 160 N/A | !
00S 1/1/2012 12/31/2013 1 84,256.55 51.06 100.00 2297 2297 -17,861.88 -969 -17,861.88 -9.69 472 237 237 45 160 NA R
IS 1/1/2008 12/31/2012 62 54,879.58 54.88 58.54 9.14 1562 -17,090.69 -1340  -17,090.69 -13.40 321 0.68 117 40 150 713 | €
00s 1/1/2013 12/31/2014 1 115,591.54 46.37 100.00 21.05 2105 -25794.95 =727 -25,794.95 -7.27 448 2.89 2.89 40 150 na
IS 1/1/2009 12/31/2013 62 125,082.22 125.08 7734 1763 2279 -18,772.46 -1340 -1877246 -13.40 6.66 132 170 40 150 N/A “
00s 1/1/2014 12/31/2015 1 11,756.41 322 87.10 1.60 1.84 -51,974.66 -11.91  -66,867.66 -1532 0.8 0.10 0.12 40 150 251
IS 1/1/2010 12/31/2014 29 95,499.43 95.50 8235 14.37 1745  -14459.73 -1340  -14/459.73 -13.40 6.60 1.07 130 40 120 120.08 ﬁ
IS 1/1/2011 12/31/2015 18 65,728.29 65.73 81.72 1064 1303  -11,938.16 -969 -13,693.55 -9.69 4.80 1.10 134 40 110 2024 f
@
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&
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Note difference in “in sample” and “out of sample” results.
This is why forward testing is important.
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Takeaways

- Amibroker is fairly easy to set up but able to handle complex concepts
- Backtesting is doable and should be done before you use real money
- Forward testing is required if you want to see how a strategy will behave

If you are not rigorously testing your strategies, particularly as they might
behave in a recessionary downturn, now is a time to start.

Mark Bates, CFTe
mark@onthemarkinvesting.com
www.onthemarkinvesting.com
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