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Pairformax process flow

. Scan for applicable stocks

. Download historical data

. Correlate — find well-correlated pairs

. Backtest various user-defined strategies

. Select pairs/strategies to trade

o U b W N L

. Trade the selected pairs/strategies
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Pairformax main components
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Data challenges

* Huge amounts of data

o 3K stocks (A2) * 6 data items / bar *
8 bytes (double) / bar *
4K 30-min bars / year * 5 years

o Multiple backtesting strategies
o Impractical to process everything in sequence

* Data quality

O gaps, inaccuracies, misaligned data

e Time constraint

o Real-time scanning during auto-trading & research
o Interactive backtesting design cycles
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Improving run-time performance

e Data reduction

o Several processing steps
o Tighter config constraints

 Wherever possible:

o Cache data
o Vectorize processing
o Employ early bail-outs

e Hardware: add RAM, use SSD
* Separate machines for backtest R&D, auto-trading

* Parallel processing

o Use Parallel Processing Toolbox

O parpool (feature ('numcores'))

o Reduce broadcast data to minimum

o Especially important for tasks having |/O waits
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GUI challenges

* Display large amounts of results data

* Interactivity / reactivity

e Usability

© Yair Altman UndocumentedMatlab.com 8



Displaying large amounts of data

* General concepts

o Focus user attention on important data (summary, anomalies)
o Hide less-important data by default

o Combination of tables (quantitative) & charts (qualitative)

o Enable data zoom-in (detachable chart, axes zoom, table click)

e Sorting, filtering & searching in data tables

o Extremely important
o Pre-sort data tables by descending value (best at top)

* Provide an integrated search-box
e Use tabs, flex-box panels (uiextras on FEX)

e Summarize data in separate tabs, sub-tables
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Improving usability

User should be able to configure GUI as much as possible
Remember user preferences (setpref/getpref)
Automatically reload last-used data

Intuitive flow (left—=>right, top—=>bottom)

Disable or hide figure/panel/controls during processing:

o enableDisableFig (FEX)
o Ensure you restore in all exit conditions, including early bail-outs/exceptions

Avoid data overload — hide non-critical data

o Use tooltips, tabs, closed/hidden panels etc.
o Remove unnecessary scrollbars, panel/table borders, unused controls

Use appropriate Java controls
o date/folder selector, spinner, tree, search box, password field

Use colors/fonts consistently
o Deviate to emphasize, e.g. backtesting summary sub-table headers (HTML)
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Caveat emptor...

* Improved GUI functionality requires Java controls

e Using Java controls in MATLAB is:

o Free & super-easy, but:
o Undocumented
o Unsupported &
o May break in some future MATLAB release
e Use such features if you:
o Accept the risk that MathWorks will not fix bugs
o Are willing to code without MathWorks’ official support
o Need professional GUIs today

o Don’t care about future compatibility (e.g., compiling an exe) or:
o Accept the risk that re-coding may be required in the future
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Improving GUI performance

e Use uitable('v0') Or JTable, Nnot standard vitable

* Use drawnow sparingly

o Not too often, to avoid flicker/slowdowns
o Not too seldom, to let the user see ongoing progress

* Improve the perceived performance

o Intuitive flow
o Postpone non-visible updates to end of processing
o Ongoing feedback (console, progress bars, GUI update)

© Yair Altman UndocumentedMatlab.com 12



Pairformax screenshots + live demo

-
A Pairformax - pairs trading, max performance - pairformax.com

File Interval Tools

Market cap = $1.1Bnl5

Consumer Non-Durables
Consumer Services

En erﬁ

SEHB®DS (AN EHE S Symbol
Config | Scanningl Cuneiati::rnl Backtmingl Research | Tladingl Purﬁuiiusl Lugs|
General | Scanning | Cmreiatiunl Eacktstingl Stlategiﬁl Trading|
Data interval: |1 Haour v]
Start: |Oct 19, 2015 »|  |o000 B
End: May 5, 2016 v 1955 =
Sectors Industries Allow cross sectors
- Stocks Bazic Industries - Accident &Health Ingurance &
Capital Goods Advertising E|
Data source: |nasdaq.cum v] Consumer Durables Agrospace

Apparel
Aute Manufacturing
Auto Partz:0.E.M.

Automotive Aftermarket
Share price > £5.00 El Health Care Banks
Mizcellaneous Beverages (Production/Distribution)
) L ” Public Utilities Biotechnology: Laboratory Analytical Instruments
SIEme +3 days |+ Technolor Building Materials
Tranzportation Building Products
8 Business Services e
[ - iml D les
Start scanning
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Pairformax screenshots + live demo

-
A Pairformax - pairs trading, max performance - pairformax.com

File Interval Tools

Overview | Entry A | TPA | SLA | EntryB | TP B | sLB|

|
SHE®DS (AU EEAS Symbol R
Config | Scanningl Cunelatiunl Backtﬁtingl Research | Tladingl Purtfuliusl Lr.:rgs|
| Genemll Scanningl Cr.:-nelatinnl Eacktﬁting| Strategies | Trading|
strategy on =pread amount Name: [test strategy
strateqy on P&L
Nestsrafegy |

L Sell X, buy ¥: ("A")
EI .. Entry criteria
#® 7score > 050 and
# Spread amount increases for 3 consecutive bars and
: - # RSlis on an up-trend for 2 consecutive bars
EI |\ Take-profit criteria
- # Profit of 2.5% or more
= || Stop-loss criteria
- # Loss of 1.2% or more trailing
. Buy X, sell ¥: ("B")
EI .. Entry criteria
#® 7 score < -0.50 and
# Spread amount decreases for 3 consecutive bars and
: “-# RSlis on a down-trend for 2 consecutive bars
EI |\ Take-profit criteria

m

Lo @ Profit of 2.5% or more
New ] [ Copy ] [ Del ] Fl- L Ston-loss criteria o7
‘ Rerun backtest
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Pairformax screenshots + live demo

rx Pairformax - pairs trading, max performance - pairformax.com E@gw
File Interval Tools &
SEBEDe RO EE 3 Symbol
| Config| >canning | Correlation I Backtesting I Research | Trading | Portfoliosl Lﬂgs|
Sym... Company Sector Industry Country  Market Cap P/E Price  Change Velume Mext div x date Next earn date
1 A Agilent Technologies,... Healthcare ~ Medical Laboratories... USA $13366M 204 S4004 104% 493K  TBA 2016-05-16 ~
2 ABAP Advanced Accelerator... Healthcare Diagnostic Substances France §13715 M ~ §3400 -221% 3K TBA TEA m
3 |AAL  American Airlines Gro... Services Major Airlines Usa §19909M 30 5$33.03 -053% 6,100 K TBA TBA
4 AAMN  Aaron's, Inc. Services Rental & Leasing Ser... USA $1862M 138 52544 -082% 19K TBA TBA
5 |AAP  Advance Auto Parts Inc. Services Auto Parts Stores Usa S11445 M 244 5150485 -314% 911K TBA 2016-05-19
6 AAT American Assets Trust... Financial REIT - Retail Usa SLEETM 677 54162 -031% 47 K TBA TBA
7 ABB ABE Ltd. Industrial Goods Diversified Machinery Switzerland 547,865 M 245 52054 -072% 667 K 2016-07-08 TBA
& ABBY AbbYielnc. Healthcare Drug Manufacturers ... USA 599752 M 184 56186 065% 3484 K TBA TBA
9 ABG Asbury Automotive G.. Services Auto Dealerships Usa £§1274 M B9 55715 -012% 130K TBA TBA
10 ABM  ABM Industries Incorp... Services Business Services LSA $1850M 376 53253 -067% 160K TBA 2016-06-07
11 ABT Abbott Laboratories Healthcare Medical Appliances ... USA §58324 M 268 53828 047% THE32K TBA TBA
12 ABX Barrick Gold Corporati... Basic Materials  Gold Canada 520341 M ~ 51775 1.66% 10,947 K 2016-05-26 TBA
13 ABY Abengoa Yield plc Utilities Electric Utilities United Ki... 51,762 M ~ 517.00 -003% 177K TBA 2016-05-09
14 ACC  American Campus Co.. Financial REIT - Residential LSA $6,066 M 606 S4665 097% 403K TBA TEA
15 ACGL Arch Capital Group Ltd, Financial Property & Casualty .. Berrmuda SEEI M 174 5T041 -0.23% 102K TBA TBA
16 ACH Aluminum Corporatio... Basic Materials  Aluminum China $8114 M ~ 5802 -037% 15K TBA TEA
17 ACHC Acadia Healthcare Co... Healthcare Specialized Health 5e... USA £5100M 368 55845 -1.33% 229K TBA TBA
18 ACM AECOM Services Technical Services Usa 54,860 M ~ 53237 097% 405K TBA 2016-05-10
19 ACN  Accenture plc Technelogy Infermation Technol... Ireland §75000M 195 511401 041% 670K TBA 2016-06-23 7
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Pairformax screenshots + live demo

rx Pairformax - pairs trading, max performance - pairformax.com Elﬂlgw
File Interval Tools &
SHE2®s | AATEE 2 symbol P

G ln 4= L kg

| C::-nﬁgl 5canning| Correlation | Eacktﬁtingl Research | Tladingl Purtf::-iiusl Lugs|

Symbell  Symbeol2  Sectorl  Sector2  Barsize  Corr®% Coint %

v w L L3 L w v

ACMMEI_I Services  Services 1 Hour a5 29

ADT [%QCM - AECOM (Consumer Services - Military/Government,Technical) | 93

AL HMHC Services  Services 1 Hour a5 29

ANF BIG Services  Services 1 Howr 96 a9

ARW CMCSA Services  Services 1 Hour a5 29

ARW CMI Services  Services 1 Howr 98 a9
PACF - Link axes

R* %
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o
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£ =score
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041
-0.76
-1.02
-045
1.60
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-0.07
-0.09
-0.07
-0.08
-0.09
-0.07

MRC Y life
w L

-0.079 88 bars
-0.089 7.8 bars
-0085 8.2 bars
-0.092 7.5 bars
-0.093 7.5 bars
-0.064 109 bars

|Enllin ger of nominal zpreads

-

Kovers o spread

v L
45 5069 =
=
34 §1.77
45 50893
49 £0.76
61 5168
48 £119 -

27 =088 010216 0110 0117 01124 01/31

0207 0214 0221

0228 0306 0313 0320 0327
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Pairformax screenshots + live demo

r B
A Pairformax - pairs trading, max performance - pairformax.com Elﬂlg
File Interval Tools &
SHE2® % | RAMEE) 2 FAST X

| C::-nﬁgl 5canning| Cmrel.ati::-n| Backtesting | Research | Tladingl Purtf::-liusl Lugrs|

| strategy on spread amount | strategy on P&Ll test strategy | Best strateqy blendl

Symbols Sector Barsize APR %  Sharpe Max DD % Max DD dur #trades % win Avgwin Avg loss Avg hold  Profit  Profit/trade Trade?
L T T T L L L T L L T T L L
3 |GPC/GWR Services 1Hour  20217% 011 -2.33% 7.1 days 18 T8%  210% -0.50% 3.3 days 52737 $152| [0 |a
4 |CHRW/FAST |Services 1 Hour  147.76% 0.08 -3.40%  14.8 days 16 81% 187% -065% 4.2days §2237 §140 [
5 |GWR/GPC  Services 1Hour | 14547% 0.10 -3.05% 9.2 days 200 T0%  401% -L.00% 3.0 days 52210 $110| [ |
6 OML/PME Services 1Hour 11291% 0.06 -4.57%  31.2 days 14 71% 220% -0.82% 4.5days §1,870 §134| [
7 FAST/CHRW |Services 1Hour | 8647% 0.04 -2.90%|  38.3 days 14 T1%  1.80% -0.62% 5.0 days 51,553 s111| [0
& PMK/OMI Services 1Hour  83.74% 0.05 -4.83%  32.2 days 14 71% 181% -0.76% 39 days §1,508 s108) [ |5
' {Services 1Hour  76.48% 0.04 -2.26% 121 days 11 82% 166% -045% 54 days 51401 $127| [0
10 CMIFAST FAST - Fastenal Company (Consurner Services - RETAIL: Building Materials) | 12 75% 1.63% -0.31% 5.2 days 1,378 §115| [0
11 MsM/GPC | CNI - Canadian Mational Railway Company (Transportation - Railroads) 9 78% 147% -063% 58days $905 s101| [ |-
Comparative returns (%) |:| Annual 11 pairs avg: 75% wins, 43.1 tradessyear, 2.0 days hold, 3132 profittrade
Menth %6 58P % Strat % Excess o S&P o Strat [ StratSharpe 58P Sharpe Strat Sortine S&P Sortine Strat
2| T ey = 1 2016-01 partial  -327 493 820 050 014 0.00 -0.04 0.23 -0.06 0.44
10l J_/__,rf 2 [2016-02 -0.41 1011 1052 041 017 009 -0.01 0.38 -0.01 0.99
— 3 2016-03 696 534 -162 026 014 -006 0.15 0.27 0.24 0.62
O Py f““"“rh = 4 2016-04 partial 029 013 -017 043 012 -0.24 0.08 0.1a 012 0.43
ok _Fu""rmn?ﬁwf . . 5 Total 333 2185 1852 040 015 002 0.02 0.29 0.02 0.68
01/0118 Feb har Apr
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Pairformax screenshots + live demo

2 FAST / CNI (1 Hour) backtesting results (test strategy)
ng gy

)
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|

FAST / CNI {1 Hour) backtesting results (test strategy)
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.f ?\ | 'xll.gyﬂ* II L\-\\ j ‘\J ::._.'. #___,_-—f.\.l"/ . f’ I'-

— [-oomected spread
Z-soora

apap

Buy FAST, sall CNI antry
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Sall FAST, buy CMIl aniry
Sell FAST, buy CHMI axit (+P&L)
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3 | | | | | | | | | | |
01/10 o7 01/24 01/31 02/07 0214 0221 02/28 03/06 0313 03/20 03727
Entry date Exit date Duration Side Lin  Zout Spreadin  Spreadout FASTin  CMIin CMNIBin FASTout CNIout CMNIBout Profit/loss
1 01/07/201610:00  01,/13/2016 15:00 6.2days  Short 110 0.65 5097 5059 539830 55050 53833 §3586 55043 §38.27 54885 ~
2 (01/15/201613:00  01/21/2016 10:00 58days Long -1.44 2.00 -3$1.26 175 53616 54951 3741 §3612 54623 $34.37 §326.45
301/21/201610:00  01/22/2016 15:00 l2days  Short 2.00 0.47 5175 5041 53612 54623 53437 53780 54958 53748 5117.24
4 |01/25/201610:00  01/27/2016 15:00 22days  Short 071 -0.39 5062 -5034 §3783 §4929 5372 §3815 55047 $3849 59714 |=
5(02/01/201615:00  02/04/2016 10:00 28days Long -1.00 1.53 -50.87 5134 54017 55342 54104 54338 55448 54204 529746
6 (02/04/201610:00  02/05/2016 14:00 l2days  Short 153 2.56 §134 §224 54338 55449 54204 §4314 53326 $4090 -5 85.56
7 |02/08/2016 11:00  02/10/2016 11:00 20days  Short 31z -0 5274 -5019 54322 5528 54048 §4252 85521 54271 §309.21
8 (02/16/2016 10:00  02/23/2016 12:00 1ldays  Short 1.20 0.80 §1.05 §079 54333 §5475 542.28 §45.03 53686 £44.24 -§3.49
q 022420161700 03/03/2016 1600 B0 davs ono -01.52 2.05 -5 0.45 S 1.80 S4449 SS57R7 54494 §£47.00 §57.80 54520 §256.76 T
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Pairformax screenshots + live demo

r B
A Pairformax - pairs trading, max performance - pairformax.com E@g
File Interval Tools &
SEBEDe RO EE 3 FAST x
| C::-nﬁgl 5canning| Cmreiati::-nl Eacktﬁting| Research |Tlading| Purtf::-iiusl Lugs|
Data interval Symbal 1- Symbol2: PKG | [Analyze| [ Swap | Lastanalysis time: 05-May-2016 21:14:02
Backtesting Results for BERY / PKG (1 Hour)
Symbols Sector  Bar size APR % SharpeMax DD %:Max DD dur# trades % win Avg win Avg loss Avg hold  Profit Profit/trade OK? Strategy ¥  Trade?
......................... bl v v v v v v v v v v v v v v v v
1 BER"l’fPKGConsumer 1 Hour 6587% -004  -686% 37.0 days 28| 61% 276% -1.60% 3.8 days 55856 5209 |Maybe test strategy [ |~
2 BERY/PKWIBERY - Berry Plastics Group, Inc. (Consumer Goods - Packaging & Containers) 3.3 days § 2,498 $104 Maybe strategy on sp... [ E
3 BERY/PKG|PKG - Packaging Corporation of America (Consurner Goods - Packaging & Containers) po) 3.1 days § 2,517 §120 |Maybe strategy on P&L [] | =
BERY / PKG (1 Hour) backtesting results (test strategy)
4
5 ) -5308 74
5149 569 §1 Y
0 E . - AR A M st
L] i B
-$230 51099 81117 \) T \w‘w
4 1 I I I I I I
MNowv Dec Jan Feb Mar Apr May
Entry date Exit date Duration Side Zin Zout Spreadin Spread out BERY in PKGin PKGBin BERY cut PKG out PKG B out Profit/loss
1 10/22/201514:00 10/26/201511:00 39 days Long -115 -135  -51.74 -5204 53340 56470 53514 53376 56687 53579 -5230.20 ~
=
2 10/27/201515:00 10/29/201514:00 2.0 days Long -206 -198 -5312 -§299 §3272 §67.01 53584 §3318 S6813 §3617 -§526.12
3 11/05/201512:00 11/10/201514:00 71 days Long -243 -164  -5367 -5248 53280 56847 53627 53298 56576 53546 551231 -
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Total P&L {
Realized {
P&L -

Unrealized =<
P&L

+ PROFILE

Unrealized
Realized

8,025

Portfolio ~
564 DSW 0
270 TXRH 0
53 EA -1,190
-388 CMCSA -1,214
3,803 KEX 1,251
-507 PCG 1,267
-1,085 CAVM -1,307
470 AEE -1,541
3,002 VENT 2,207
1,844 ACIW 3,842

UsD CASH

72K

-76,910
-75,317
79,013
74,512
-76,094
-74,592
77,620
77,071
2,886,951

Margin
Net Lig
Maintenance

2.9M
168.0K

+ ACCOUNT

Excess Lig
SMA

43.46
64.63
62.04
63.16
58.81
58.23
48.40
35.17
20.05

2.7M
0




Products & services used

e MathWorks

o MATLAB

o Datafeed Toolbox

o Parallel Computing Toolbox

o Optional: Financial, Database, Optimization, Compiler Toolboxes

e 3"d-party (MATLAB)

o IB-Matlab Toolbox
o Spatial Econometrics Toolbox
o GUI Layout Toolbox

e 3"d-party (other)
o Interactive Brokers
o DTN IQ-Feed

o Nasdaqg.com, FinViz.com
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MATLAB is not inherently ‘slow’
MATLAB GUI is not inherently ‘ugly’

MATLAB can be used to create professional-
quality user-facing applications, while enjoying
MATLAB'’s benefits (RAD, functionality, reliability)

As with everything in life, there are tradeoffs:
o For better performance, invest extra code development time
o For better appearance, invest extra design time
o For better usability, use unsupported Java controls



Danke schon!

http://UndocumentedMatlab.com
/files/Pairformax-Expo-2016.pdf

Yair Altman
UndocumentedMatlab.com
altmany@gmail.com
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