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Setting it up

Install requirements

1. Download theArbMakerSetup.msi

2. Microsoft SQLServer ExpresBditionshouldalreadybe installed. This isree, availabléhereandisi KS @SNEA2Y ¢S KI @S (SaitSR 4.
22t ad¢ OSNEA2Y FT2NI R2gyf2FR OGKIFG oAttt AyOtdzRS {v[ {SNBSNJalyl3asSYSyiu {

3. The mosttommon install enor message is this:

Alert A

There was an Error, Flease try again

T

and relates in nearly all cases to one of these things:

f b2dG GFr{l{Ay3a GKS RSFlLdA G yIFIYS a{v[9-tw9{{¢é Rdd2NAYy3I Avyaidltt 2F a{ {v]
1 Two of the Windows Services entries for SQL Server Express failingto Sart.ifg 2 ' NB a{v[ {SNIBSNI o{v[ 9 -tw9o{{(
remedied by going to Control Parebystem and MaintenaneeAdministrative Tooks Services and scrolling down to the two entries. Right click and
GF 1S at NPLISNIAS ¢ ai Il oy RaSSND  Gak( ST | oNDOSdyL$ NigfLISY ¢ G2 Wl dzi2YF GA0Q FyR GKSYy

4. If you are using IQFeed daaad Windows Vistave do supportthe latestversion4.8.1.70f their client.However, we have not tested as extensively under Vista
as under Windows 7. If you prefer using the old 1Q client 4.7t2s0can be downloadekere.
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http://www.microsoft.com/sqlserver/en/us/editions/express.aspx
http://www.mediafire.com/download.php?a637gi9iv5jmza2

Installing

1. EnsureMicrosoft SQIis installedRun the ArbMakerSetup.msi file
2. When the licenmig screen appearcopy and paste theicense By you receivediaemail y G KS 62E | yR Of
3. If you are using an evaluation version there is no need for a key. You will see the box below orc@adzipi Of A

Licence Validation X

rbMaker

Computer ID: Licence Agreement
St — Susci o
Result:

Thank you for using Arbmaker-Evaluation!
This version expires in14 days. If you are ready to subscribe
with a permanent license please follow the link above.

Setting expectations: limitations of this software

Technical limitations

In a perfect world we could agkbMakePlusto look back 25 years at the entire universe of equities at our disposal and deliver the best trading opportunities globally.

In this less than perfect worldrbMakerPlusas been optimized to perform very large scans over a three to five year hofikere are different reasons for this:
f Wdzad o @SIFENEQ ¢62NIK 2F LINAOS RIGlF A& Tpn 203aSNBF A 2nAtionsLT8aNE gver X0ar@libnd 0 o J

observations to run. Stretcdih backto ten years and ibecomes over 134 million. Technically it is featsible with even the best othe-shelf computers and an
optimized database to handle sevehaindredmillion data points and return results fast enough to keep ssatisfied. Grass grows faster
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9 For the purposes of trading the vast majority of results are fails. It depentisequrecise scaauriteria but our own methods exclude well over 90% of the
combinations runArbMakerPlusherefore takes advantage difis by not using a database as partloé scaming method. The SQL databasdy holds and
tracksthe results users wish to keep. This permits the software to process all calculatmah@mmemoryat very, very high speed.

This all mans that most users will be able to run combinations of at least 50,000 over 5 years and, unless the criteria select@ptiorthacreen (see the Quick Start
section below for details) are particularly loose, a great many more than that. A typicalfstas size will last between 30 and 40 minutes.

The software will handle 10 years scans of 10,000 combinations with the same provisos referred to above. A scan thiasdiz8 wail21 minutes.

Our own approach is to run scans from the last sigmifiecnarket trough/puke in Q1 2009, save what we want to the Watchlist and run longer period scans on individua
pairs either from the Watchlist itself or from the main Cointegration screen.

Strategic limitations

ArbMakerPlusgs primarily a tool to help sategy implementation. It igot the strategy or black box itself. Its strength is scanning for cointegration, analyzing the returns
and back testing them all at the pair levehiglatest incarnation of our software also handbesnplex trackingsignalgenerationof potential tradesand allows a certain
amount of portfolio management. It deliberately does not attempt to reinvent the elements of portfolio valuation foundyimearly all broker platforms.
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http://en.wikipedia.org/wiki/CPU_cache

Known issuef Miscellany

LvQa f I UeBidni4.8d.7 i Riyllyistipported under Vista. Vista users should continue to use version 4.7.2.0 which can be dowhkraded

Charts are sharper than in the prior version becamseof-market days and times have been removed. At the daily level this was not previously noticeable. But
the introduction ofintra-day chartanakes thisa necessity.

¢CKSNB IINB y2g a/lyOSteée odzitdzya (2 AyASHNHALR W0 YEGK YR QzZLIRONISSY 2y 02 (0 K
Single instruments can now be followed in both the watch list and the portfolios (where they are held separately)

hy GKS wSadzZ 6a aONBSYy AT GKS FTANRG OKIF NI OGS NJ&ZEASYRI ahéys (KNG GFahvi /(€S NI &F diy KOS
tfSrasS o60S3IAY AGK | ydzZYoSNI 6S3 ¢ndpé NI 0KSNI {KI yArGMvakedPngha ¢KNMIALIOMEAE ORdrAS
been reported.

The zoom controls of thgraphs, as well as their resizing, can provoke random crashes. We believe this bug also comes from a fault in the Hufdvoaety
drivingArbMakerPlu®@ & 3INJ LIKAY I FSIFGdzNBad 2SS AyiGaSyR (2 Y2@0S (2 |y dzZLJANI RSR adzaid S
It is possible to find and save pairs under Yahoo that move from cointegrated to not cointegrated (and therefore blarWatcthist). This is not an
ArbMakerPlusdug; Yahoo can produce what seem to be random changes to its data, particulatlyShdah.

When opening certain features such as the Back Tester the new window will sometimes open behind the main screen. Tihésdnnjeist of an ongoing fix
process.

Caution: Important Information

ArbMakerPlus offersome flexibility on settings becagishismay free computer and internet resourcethus affecting performance’ou must exercise care in dealing
with settings

1.

Insidethe 'Data Source screend | ¢/ ¢ A & & LISdayfded: Chedkiflg it in k& data feéddldonverts transactimesito Continuous Universal Time
which allows cross time zone, |#er-like comparisons. If you are only scanning within the same time zone you may unclick this.
Insidethe 'Data Sourcescreend h LISy | ¢ | Ldayffded anlyiwhen khédkedlonly data recorded during market hours will be pullesh@&reand

postclose data will be ignored.
The'Trading HoursScreen controls for the opening hours of the exchanges and their time zoneseirhereYou should not change the time zone defaults
without good reason and without a thorough understanding of the logic behind Tthere isno need to worry about Daylight Saving Time changes as they are

taken into account automatically.
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http://www.mediafire.com/download.php?a637gi9iv5jmza2

Quick stat
This section covers the basics of setting up and running a test. For greater detail and information on using the Wéietdisigmals can be set) please also consult the
6ArbMakerPlusa howto-useA i SEIl YLIX S¢ aSOGAz2y o

Choose a default currency
Set your default base currency after inst@éh->Symbols ManagememCurrencies>Select Currency by Clicking on the Currency's-Reest Default

Load symbols
Head to the symbol management screen-&gymbols ManagemetSymbols

Uploading our files
Go>Symbols ManagememtSymbols>Import Symbols

If you are uploading one of our files, navigate to its location and select it. There is no need in this case to add ooentiesgeswe have preloaded over 20
Countries and Exchaeg that match our symbol files to avoid that.

Uploading your own files
First you must ensure the Country and Exchaymeplan to load symbols for exist§ these are not amongst the preloads we ship with then:

Go>Symbols ManagememtCountries>Add New Guntry

And complete the Country Code you are using as well as the Country Name.
Then:

Go>Symbols ManagementExchangesAdd New Exchange

and fill in the Exchange Code you have chosen. The Country box will be a pull down from which you match the ¢hargrch@nge you are creating. The description
is user defined.

The Provider box is a choice betwegdnogle,Yahoo! and 1Q. If you are an IQ subscriber choose IQ for the US and Canadian exchanges you have paid for.

¢KS 58FldA G 062E o0SKIF@Sa fA1S I o6l O01dzd G2 {ASakelRBsdIsWitBhNeBitraidchn/fdbSogle cByahNd. SE I Y
The only impact will be that the pair IQ was scanning at the moment the connection waesnwidl not be returned.
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The CSV or TXT Format to follow
If you create your own upload files they must be laid out likewhikout headings:

CountryCode|Exchange Cod8ymbollCompany Name|dummy value 1|dummy value 2|dummy value 3|Sector|Industry
ArbMalerPlusdza S& G KS LIALIS RSEAYAGSNI apé G2 aSLINIGS FASEtRaAD ¢CKEY OHY bFRLINKRYZO
An example in .csv format:

File Home Insert Page Layout Formulas Data Review View Develaper Add-Ins

=¥ Cut

Calibri 11 v A A = Wrap Text General

oot 53 Copy ~
aste
- fForrnat Painter B 7

Clipboard " Font " Alignment " Number
Al - S | UK|LON|BA|BAE SYSTEMS|1|2|3|Capital Goods| Aerospace

&
-
I

= Merge & Center - B~ o5 9 | 0

A B C D E F G H | J K
UK|LON|BA |BAE SYSTEMS| 1]2| 3| Capital Goods | Aerospace
UK |LON|CHG|CHEMRING GROUP | 1| 2|3 | Capital Goods | Aerospace
UK|LON|COB|COBHAM |1|2|3|Capital Goods | Aerospace
UK|LOMN|MGGET|MEGGITT|1| 2| 3| Capital Goods | Aerospace
UK|LON|QQ|QINETIQ GROUP|1]|2|3|Capital Goods | Aerospace
UK |LON|RR|ROLLS-ROYCE HLDGS PLC|1| 2| 3| Capital Goods | Aerospace
UK|LON|SNR|SENIOR PLC|1| 2| 3| Capital Goods|Aerospace
UK | LON| ULE| ULTRA ELECTRONICS HLDGS | 1] 2|3 | Capital Goods | Aerospace
UK|LOM|GKN|GKN|1|2]|3|Capital Goods|Auto Manufacturing
UK|LON|BARC |BARCLAYS| 1] 2|3|Finance | Banks
UK|LON| HSBA |HSBC HLDGS | 1] 2| 3| Finance | Banks
UK|LON| LLOY | LLOYDS BANKING GROUP PLC|1|2|3|Finance|Banks
UK|LON|RBS | ROYAL BANK OF SCOTLAND GROUP PLC|1|2|3|Finance | Banks
UK |LON |STAN |STANDARD CHARTERED | 12| 3| Finance | Banks
UK|LOM|BAG|BARR(A.G.)|1]2| 3| Consumer Non-Durables|Beverages {Production/Distribution)
UK|LON|BVIC|BRITVIC|1|2|3|Consumer Non-Durables | Beverages {Production/Distribution)
UK |LON|DGE|DIAGEQ|1|2|3| Consumer Non-Durables | Beverages (Production/Distribution)
UK|LON|DGED|DIAGEQ|1|2| 3| Consumer Non-Durables | Beverages (Production/Distribution)
UK|LOMN|SAB|SABMILLER | 1]|2| 3| Consumer Non-Durables|Beverages (Production/Distribution)
UK|LON | CRDA | CRODA INTERNATIONAL PLC|1| 2| 3| Basic Industries | Major Chemicals
UK |LON|ELM | ELEMENTIS| 1| 2| 3| Basic Industries | Major Chemicals
UK |LON | JMAT|JOHNSON MATTHEY | 1| 2| 3| Basic Industries | Major Chemicals
UK|LON|VCT|VICTREX| 1]2|3|Basic Industries | Major Chemicals

[N=T = DR R = T R R TE RN N R ]

SN HE S E R E RS
WK = S0 o~ o Bw kRO
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And, on the next pagean .txt format:

| Aus ASX 50 - Notepad
File Edit Fermat View Help

AU |ASX | AGK |AGL Energy Ltd|1|2|3|Public Utilities|Power Generation

aulasx|amp|avp Ltd|1]2]3|Finance|Investment Managers

AU | ASY | ANZ | ANZ Bankﬁng Group|1l|2|3|Finance|Major Banks

AU ASK|ASK|ASK Limited|1|2|3|Finance|Investment Bankers/Brokers,/Service

Aulasx|awc |Alumina Ltd|1l]2]|3]|Basic Industries|aluminum

AU |ASX|AMC |amcor Ltd|1]2]3|Basic Industries|Containers/Packaging

AU|ASX|ATO|Asciano Ltd|1]2]|3|Transportation|railroads

aulasx|BHP |BHP Billiton Ltd|1|2]3|Basic Industries|Mining & Quarrying of Nonmetallic Minerals (No Fuels)
AU ASY|BXBE |Brambles Industries Ltd|1l]|2]|3|Basic Industrﬁes|c0ntaﬁners?Packagﬁng

AU |ASX|CFX|CFS Retail Property Trust|l]2|3|Consumer Services|Real Estate Investment Trusts
aulasx|csL|cse Ltd]1]|2]3|Health Care|Biotechnology: Biclogical Products (No Diagnostic Substances)
AU|ASX|CCL |Coca-Cola Amatil Ltd|1]|2]3|Consumer Non-Durables|Beverages (Production/Distribution)

AU |ASX | CBA|Commonwealth Bank Australiall|2|3|Finance|Major Banks

Au|asx|cpu|computershare Ltd|1]2|32|Technology|Computer Software: Programming, Data Processing
AU|as¥|cwN|Ccrown Limited|1]2]|3|Consumer services|Hotels/Resorts

AU |ASX|FMG|Fortescue Metals Group|l]|2]|3|Basic Industries|Steel/Iron Ore

AU|ASX|FGL |Foster’s Group Ltd|1]2]3|consumer MWon-Durables|Beverages (Production/Distribution)
AU|AsSX|GPT|GPT Group|l|2]|3|Consumer Services|Real Estate Investment Trusts

AU|ASX|ILU|ITuka Resources Ltd|1l|2|3|Basic Industries|Mining & quarrying of Nonmetallic Minerals (No Fuels)
AUlasx|IPL|Incitec Pivot|l|2]3|Basic IndustrieslAgricu1tura? Chemicals

AU|AsSX|IaG|Insurance Australia Group Ltd|1l]|2]3|Finance|accident &Health Insurance

AU ASX|LET Leighton Hldgs Ltd|1]|2|3|Energy|oil & Gas Production

aulasx|LLc|Lend Lease Group|l|2|3|Finance|Real Estate

AU ASX |MAP |[MAP A1rp0rts International Ltd|1|2|3|Transp0rtat10n|Transp0rtat10n services

AU ASX |MQG Macquar1e Group Ltd|1]|2]|3|Finance|Finance/Investors Services

AU|ASX|MGR |Mirvac Group|l]|2|3|Consumer Services|Real Estate Investment Trusts

AUlasx|NAB|National australia Bank Ltdll]2]|3|Finance|major Banks

AU |ASX|NCM |Newcrest Mining Ltd|1|2]|3|Basic Industries|Precious Metals

AU |ASX |NwS |[News Corporation Ltd|1]|2]3|Consumer Services|Broadcasting

aulasx|osH|0i1 search Ltd|1]|2|2]Energyl0oil & Gas Production

AU|ASX|ORI|orica Ltd|1]2]3|Basic Industries|Major Chemicals

Au|asx|orG|origin Energy Ltd|1l]2|3|Energy|oil & Gas Production

AU|AsSX|QBE |QBE Insurance Group Ltd|l]|2]3|Finance|specialty Insurers

AU|ASX|QRN|QR National Ltd|1]|2]|3|Transportation|Railroads

AU|AsX|gaN|gQantas Airways Ltd|1|2]|3|Transportation|air Fre1ght/De11very services

aulasx|rRIO|Rio Tinto Ltd|1l]|2]3|Basic Industries|Mining & qQuarrying of Nonmetallic Minerals (Mo Fuels)
AU|Asx|sTo|santos Ltd|1|2|3|Health Care|Biotechnology: Biological Products (No Diagnostic Substances)
AU|ASX|SHL |Sonic Healthcare Ltd|1|2]|3|Health Care|Biotechnology: Electromedical & Electrotherapeutic Apparatus
Aulasx|seP|stockland|1]2 ]3| Consumer services|Real Estate Investment Trusts

AU|ASX|SUN|Suncorp Group Ltd|1]|2|3|Finance|Life Insurance

AU|ASX|TLS | Telstra Corp Ltd|1]2|3|Public Utilities|Telecommunications Equipment

aulasx|ToL |To11 Hldgs Ltd|1l|2]|2]|Transportation|air Freight/Delivery services

AU|ASX|TCL | Transurban Group NPV|1|2|3|Transportation|Transportation Services

AU ASK |WES |wesTarmers Ltd|1]2]3|Consumer Services|Food Chains

aulasx|woC |westfield Group|1|2|3|Finance|Real Estate

AU ASY |WRT |westfield Retail Trust|l]|2]|3|Consumer Services|Real Estate Investment Trusts

AU |ASX | WBC |westpac Bankin CorplllZlBlFinancelMajor Banks

AU|asX|wPL |woodside Petroleum Ltd|1]2]|3|Energy|0oil & Gas Production

AU | ASY | Wow w001w0rths Ltd|l|2|3|c0nsumer Serv1ces|F00d Chains

PR RIS PR T R s T T L T B L L L TTT

Loading symbols manually
Go>Symbols ManagememtSymbols>Add New Symbol

A new line will appear on screen for users to fill in. Only the Exchange and Country fields-dosvputhoices; the others are freehand entries.
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Scanning

Run an Endof-Daytest
1. Go>Operations>Cointegration
2. Set the date rangeDefault is the trough quarter of 2009.
3. /A0 WHRIIDEFARAS &2dz2NJ a0l y LI NI Y S @giMppendiaGi& fuliekfabatian bii@dci2of theseardmetSrl) 4 SO G A

The screen yowill see isshown overleaf
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A ArbMaker

Operati <
pemes Symbols ‘ Results |

Cointegration
o —
. Start Date: | 05/01/2009 End Date: | 03/04/2012 H Data Interval: Data Points: Match Ticks
Watchlist
u Drag a column header and drop it here to group by that column
Exchange T | Country T | Type T | Symbol Code T | Sector T | Industry T | Description T | Watch
oiiolics HKG HIC Equity 0762 Wireless Communications CHINA UNICOM (HONG KONG) LIMITED HKDO.10
[
! |HKG HK Equity 0941 Wireless Communications CHINA MOBILE LTD HKDO0.10
IT""“ e Frnitu (K Semiconductors Disco Corp.
exp PACF: a visual determination of the amount of Exrvpi Tl cspfmeT ' o o B
- |autocorrelation - or ‘order’ - In the data. 95% or 99% e [Sets the criteral for the eveness of the distribution of axis 5
! options set the level of statistical confidence for this test, s = crossings ﬁTP‘—I@h time compared to thatl ?f a normal
D (1o T cquiy STUT Semiconductors < distribution. '4' requests the most even. 1" will )
S |||||“,\ - - o return all distributions rated between 1 and 4.
g —— )
- Consult the glossary for lags: ArbMaker+ is configured to Seiko Epson Corp.
L filter out higer order autocorrelated series. PACF Confidence (%): Axis Crossings Number: )
d Technalagy V Tolerance 9%: sefs the leeway to apply to the axis b
ﬁHelp ||||||T'ro P Equity 5857 Technology —  Max Lags: Tolerance (%): —a crossings filter. Small percentages return the most even ._L
distributions but far fewer results - and vice versa.
& The Mean reversion Coefficient range. Default is O to -1, _..:..y MRC Upper Value: 0 Residuals Normality +1 Number:
~—Negative numbers indicate reversion back toward the |
mean. MRCs less than -1 siiggest less stable relationships. Lz s -1 UrlEmneR ik QW %

35
j Pair: GTAT/AAPL || =
.

R-squared measures how well the cointegration model
explains the dependent variable, Y.

R Squared

R Squared

Upper Value (%): Residuals Normality -1 Number:

Lower Value (%6): Tolerance (%):

=

Sets how similar to a normal distribution that of the
observed residuals should be and returns results on that

basis. '4' returns the most normal; '1' returns all
ratings between 1 and 4.

Na

Half Life  Value: =
Higher is better. k 4 o /
|||| 1.5% hm — ,lf / ] Tolerance %: sets the leeway to apply to the axis
i 0.6 I crossings filter. Small percentages return the most even
The time, in units of time, for the residuals series to \ 0s E distributions but far fewer results - and vice versa.
correct half the distance it lies away from the mean. N -~
0 -|ri'L|| h'illl Huwir ! 0.4—E " 48
J ‘ | 03]
o590 f fuﬂl"tﬂ p‘J u “| M [Jul o 2_
-1 ' ' VY 01 ”
I\ \W ] /
15 03
-2 —0.1—;
23 i 027y i »
I T T T T 1 T
Operations 0 200 00 600 800 1k 0 5 10 15 20 25
T T T T 1
— () Residuals Z-scores PACF -04 02 0 02 04 06 0.8
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(More info on the PACF is in Appendix A following this Quick Test guidance).

4. Select your pairs. This can be freehand with the mouse or with the arrow keys. The filters provide great precision gpes thiecompany selection. For
example:

Drag a column header and drop it here to group by that column

Exchange T | Country T | SymbolCode T [tatls :

5 / f A O & MBIt chta will come from either Google or Yahoo as per(tdjustable)parameters under Symbol ManagemerExchanges scredrelow.

LSE
LSE
NYSE
NYSE

MYSE
MYSE

NYSE
TSE
NYSE

NYSE
MYSE
ASX
LSE
LSE
AMEX
NYSE

UK
UK
us
us
CA
us
us
CA
us
CA
us
CA
us
us
AU
UK
UK
us
us

AALL
ABG.L
ABH
ABX
abx.to
ACO
AEM
aem.to
AES
agite
AGU
agu.to
AKS
ALB
AMC.AX
AMLL
ANTO.L
ANV
APD

Basic Industries
Basic Industries
Basic Industries
Basic Industries
Basic Industries
Basic Industries
Basic Industries

Basic Indu=+---

Set up different analysis fast
with easy filtering by sector

b

Basic Industries

Basic Industries

Basic Industries

Basic Industries

Basic Industries

Basic Industries

Basic Industries

Select All

Basic Industries
Capital Goods
Consumer Durables
Consumer Non-Durables
Consumer Services
Energy

Finance

Health Care
Miscellaneous

nfa

Public Utilities

-

Show rows with value that

|Is equal to . |
| =
|and 2
|Is equal to = |
| o]
| Fiter || ClearFilter |

¢l

To set up 1Q feed, if you have an account with them, see Appendix B.

The results are then generatednd on the ngt page is an example of an epfiday scan using London and Euronext data. The pair in question is STMicroelectronics
quoted on the Milan Bourse and Wincor Nixdorf AG from the Frankfurt exchange. A detailed discussion of suchdesaitbes after tle nexttwo sectiorson intra-

day scanningnd the Google data feed
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Minerals (No Fuels)

Minerals (No Fuels)

Minerals (No Fuels)

Minerals (No Fuels)

Minerals (No Fuels)

BT Indust T | Description
ry P

ANGLO AMERICAN

AFRICAN BARRICK GOLD PLC
AbitibiBowater Inc.

Barrick Gold Corporation
Barrick Gold Corp

Amcol International Corparatien
Agnico-Eagle Mines Limited
Agnico-Eagle Mines Ltd

The AES Cerporation

Alamos Gold

Agrium Inc.

Agrium Inc

AK Steel Holding Corporation
Albemarle Corporation

Amcor Ltd

AFRICAN MINERALS LTD
ANTOFAGASTA

Allied Nevada Gald Corp

Air Products and Chemicals, Inc.



 ArbMaker

=N EEET

0

P

Symbols | Results

Cointegration
= L=
@' Drag a column header and drop it here to group by that column
Watchlist -
I l Symbol Y T | ExchangeCode Y T | SectorY T |Symbol X T | ExchangeCode X T |SectorX T |MRC T |Beta T R-Squared T | AxsCrossings Rating T | Half Life T ReSIOESIEHELE &5 3@ Cointegration at 1%
i JASML AMS Technology IMG LON Technology -0.230 0422 0.892 2 11.02 0K
> | @ |SPT LON Technology ASM AMS Technology -0.012 0.826 0.896 1 217.63 0K
Rotfidlios @ |pc LCN Technology TOM2 AMS Technology -0008 0833 0576 1 3877 oK
| [
4 = |sTM BIT Technolagy WIN ETR Technology 0163  [1118 | 0756 2 1555 oK
H || Symbol Y: 5STM - Exchange: BIT - Sector: Technology ETR Techneology -0.261 0.642 0.923 2 9.70 _
Export a Symbol X: WIN - Exchange: ETR - Sector: Technology TR Technology -0.051 0386 0830 1 50.08 _
'k‘)/ = |ASM AMS Technology IMG LON Technology -0.169 0.663 0.883 1 15.00 _
i |LRD LON Technology ALU EPA Technology -0.014 0.245 0.143 1 17953 _
Import = |LRD LON Technology ASM AMS Technology -0.022 0226 0220 1 112.89 _
s i |LRD LON Technology ASML AMS Technology -0.022 0315 0173 2 11317 _
p w |
E = ALY EPA Technology MELE EER Technology -0.013 0407 0.227 2 201.78 _
Help 8 = |MELE EBR Technology ASM AMS Technology -0.108 0.799 0.849 1 2344 _
| % Count: 32 Man: -0.007) Max: 130 Max: 0.922881 | Max: 2
" = Min: -0.69C| Min: -0.0€) Min: 0.000322¢| Min: 1
Residuals Graph | Indexed Prices & Spreads Graph ‘ X | MACD Graph | X
0.4 220 40 0.05 3
Pair: STM/WIN ] Pair: STM/WIN rbMaker F E rbMaker
03 ] it ot F 0.04 4 =
200 30 E
0.2 ] L 0.03
180 F20 3
01 ] [ 0.02 3
0 160 F 10 001
- 3 E 0 3
ot 40 o og 3
2 E
] F g -0.01
-0.2 1 L 2
03 1 Fe -0.02
04 100 F-z0 -0.02
05 EI E -0.04
’ 80 -30
I I I I I I I I I 4 F -0.05
0 100 200 300 400 500 600 700 800 ] L
60 40 -0.06
Residuals [ Outer Band i) Inner Band () Mean E E T < T T i T T T T [ > 1
40— —-50 0 100 200 300 400 500 600 700 800
Period: Inner Deviation Quter Deviation MA Type T L] |"” T T T T II\I| LJ 1
Operations e . | . 0 200 400 500 200 1k MACD (&) MACD-5 () MACD-History
Symbol Management o) -~
(_JI Parameters @ sTv WIN () Spread (,_) Parameters
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Run an IntraDay test
ArbMakerPluslso scans at the intrday level. Users can select the following resolutions:

M1 1 minute

M 15 minutes
1 30 minutes
1 60 minutes

And the following number afiata points:

1 750
1 1500
1 2500

The scans can be performed with either 1Q or Google. Google, however, can be very slow at certain regqligasessee the next section for an explanation and
further comment on this feed.

The intraday scanner uses matchéidksand transaction datédy default. In practice this means thanly transactiondata from the same times is used for the
cointegration algorithm. For example, if one symbol has data at 13h15 but not the other syrabdhat data point is discarded.

In addition, he matched ticks algorithroonverts all geographies to Continuous Universal Time (UTC) in orddsetaccount of differences between time zorsesd
local time stampsin practice this means that only data generated by two symbols whenrbgiective markets are concurrently open will be considdrgthe
algorithm

Users can also select whether to include or exclude pre market and post marketziatay 3 G KS ah LISy | ®¢ 2LIiA2Yy dzy RSNJ GKS

Note that when calling for observaihs of a given length say, 150@; the software looks at the last 1500 data for both symbols and matches it up. It will be the case,
especially at shorter resolutions, that the final result may display far less than 1500 matched ticks.

The option of runmg an intraday scan without the matching is not recommended for robust results

A screen shot with guidance on how the inttay algorithm is set up and run is on the following page:
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AT—
Run Pairs

A
Save Layou

Start Date: | 05/01/2009 8| End Date: | 03/04/2012 Data Interval: | LBay

1 min

Data Points: - Match Ticks

Drag a column hesder and drop it hers to group by that column

Exchange T | Country T | Type

NSE IN
NSE IN
NSE IN
NSE IN
NSE IN
NSE IN
NSE IN
NSE IN
NSE IN
NSE IN
NSE IN
NSE IN
NSE IN
NSE IN
NSE IN
NSE IN
NSE IN
NSE IN
NSE IN
NSE IN
NSE IN
NSE IN
NSE IN
NSE IN
NSE IN
NSE IN
NSE IN

Equity
Equity
Equity
Equity
Equity
Equity
Equity
Equity
Equity
Equity
Equity
Equity
Equity
Equity
Equity
Equity
Equity
Equity
Equity
Equity
Equity
Equity
Equity
Equity
Equity
Equity
Equity

T | Symbol Code T
ABBE
ABIRLANUVO
AJAENG
ALFALAVAL
ALSTOMT&D
AMARAJABAT
APIL
BALMLAWRIE
BEL
BEML
BHEL
CROMPGREAV
CUMMINSIND
EICHERMOT
EKC
ELECON
GRAPHITE
HAVELLS
HEG
1CsA
JISUALEQS
JYOTISTRUC
KALPATPOWR
NESCO
SIEMENS.
SKFINDIA
VOLTAMP

Sector

Capital Goods
Capital Goods
Capital Goods
Capital Goods
Capital Goods
Capital Goods
Capital Goods
Capital Goods
Capital Goods
Capital Goods
Capital Goods
Capital Goods
Capital Goods
Capital Goods
Capital Goods
Capital Goods
Capital Goods
Capital Goods
Capital Goods
Capital Goods
Capital Goods
Capital Goods
Capital Goods
Capital Goods
Capital Goods
Capital Goods
Capital Goods

5 min

T | Industry

=ctronic Components

dustrial Machinery/Components
Industrial Machinery/Components
Industrial Machinery/Components

Hlectrical Products

Scan type is decided here. By selecting "1 Day" the
scan will run on end-of-day data using the date range
boxes. All other resolutions are intra-day choices.

For intra-day scans, use the pull down menu and make
any choice other the "1 Day". This automatically
enables the "Data Points" pull down to the right. The
"Data Points" menu never applies to end-of-day scans.

The "Match Ticks" box, when selected, means that only
transaction data from the same time slot is used by the
cointegration algorithm. For, example, if one symbol

has trade data at 13h15 but not the other symbol then

that data point is discarded.

This ensures like-for-like comparisons and actionability
(by avoiding situaticns where one half of a pair trades
pre-market and/or post-market whilst the other does

rot).

Industrial Machinery/Components
Industrial Machinery/Components
Industrial Machinery/Components
Industrial Machinery/Components

Hlectrical Products

T | Description

ABB Ltd.

ADITYA BIRLA NUVOC LTD.
AIA Engineering Ltd.

Alfa Laval {India) Ltd.
AREVA T&D INDIA LTD
Amara Raja Batteries Ltd
Alstom Projects india Ltd,
Balmer Lawrie & Co. Ltd.
Bharat Bijlee Ltd.

BEML Ltd

Bharat Heavy Electricals Ltd.
Crompton Greaves Ltd.
Cummins India Ltd.

Eicher Motors Ltd.

Everest Kanto Cylinders Ltd.
Elecon Engineering Co.Ltd.
Graphite India Ltd.

Havells India Limited

HEG Lid.

LCS.A (India) Ltd.

Jain Irrigation Systems Ltd.
Jyoti Structures Ltd.
Kalpataru Power Transmissicn Ltd,
Nesco Lid

Siemens Ltd.

SKF India Ltd.

VOLTAMP TRANSFORMERS LIMITED




On the following pagare some sampleasults of an intreday scan of several Industriedthin the Tetinology sector of the Euroneand London markets.

The graphs show Dutch ASML Holding N.V. and the UK's Imagifiathnologies group plc. Teean called for 1500 observations at 30 minuteivals.Here we've
opened thesub gridholding underlying data (controlled by the + sign next to each pair at the start of ea¢h row

Graphs and screen layouts are fully configurable.

Note that ArbMakerPluis able to perform cross time zoneasts like his by automaticallgonverting local stock market times to Continuous UniversakEnd then
matching concurrentransactions times across different zone. Daylight Savings Time is also automatiesliptalaccount.
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Cointegration
-1 -1 - - 11 I
(2,‘ Drag a column header and drop it here to group by that column
Watchlist =
Symbol Y T | ExchangeCode Y T | Sector Y T | Symbol X T | ExchangeCode X T | Sector X T | MRC Beta T R-Squared T | fwsCrossings Rating T | Half life T FERIERTELE S S8 Cointegration at 1%
H = |MELE EBR Technalagy ALU EPA Technology -0208 0458 0377 2 1212 oK L
ENIGS ETR Technalogy ASM AMS Technology -0.062 0962 0921 2 40.84 oK _ L}
Rofiiclies = ;lASML AMS Technology  IMG LON Technology | -0.200 0582 | 0.862 1 1267 oK
4 =
_ Value of Y T | Value of X Residuals
03/04/2012 08:300 37.8050 7.0000 374638 0.0091 0.4369
Export —
03/04/2012 08:000 37.8250 71150 37.5405 0.0075 03637
e 02/04/2012 07:300 37.9350 71650 37,6927 0.0064 03074
02/04/2012 15300 38.1900 71550 37,6631 00139 0.6693
HOTEeh3 02/04/2012 15:000 38.1600 71100 37.5252 0.0168 0.8083
., |
A < @ 02/04/2012 14300 38.0250 7.0350 37.2945 0.0194 09347
= E -
3 02/04/2012 14:000 37.7250 7.0200 37.2482 00127 06128
Help b 02/04/2012 13:30:0 37,8800 7.0600 37.3715 0.0135 05512
— | % Count: 63 Manx: -0.00( Max: 1.26' Max: 0.920804 | Max: 4
< b : Min: -0.537| Min: -0.45) Min: 8.905176:| Min: 1 M
Residuals Graph | Indexed Prices & Spreads Graph ‘ X | MACD Graph | X
0.1 155 10 0.02
Pair; ASML/AMG ] Pair: ASML/AMG LQH?!‘E[ E ] Pair ASMLAMG Lw,?fﬂ
g 0014
| Hi\ H o 1
NVt 0.01
=5 1
o 0 7
F-10 o ]
s s 0.01—
r I 1
C-15 7 1
-0.01
—-20 1
R T T 105 Fo2s 002 i »
f T T T T T T 1 E F T T T T T T 1
0 200 400 500 800 1k 12k 14k 1003 C 0 200 400 600 200 1k 12k 14k
3 -30
Residuals [ Outer Band [m) Inner Band (&) Mean s E r MACD (&) MACD-5 (8] MACD-History
90 - L35
Period: = Inner Deviation =] Quter Deviation =] MA Type : |"” II\I| L Fast Period: = Slow Period =] Smoothing Period -
=] =] I T T T T T T =]
Operations 0| - ] » 0 200 400 600 200 1k 12k 14k o m | »
Symbol Management - -
(_JI Parameters E ASML [ﬂ MG [i! G (_/I Parameters




Google Finance Feed: some comment
ArbMakerPlusncludes a second free datafeedd 2 2 3f SQa @

T

T

The feed opens access to new markets. Mainly this is because: (1) it has what so far appears to be more reliable datAlforlgoA Sa & dzOK I & L |
National and Bombay Stock Exchanges@®S | YT IyR 6H0 Al O20SNBR 20KSNAR (KIFG |, FK22 YR Lv
The feed also carries int@day data. On the one hand this creates a new analysis horizon; and on the other it is a useful tool in jurisdictionsosrsakesh

cannot be carried overniglg notably India.

Google cover forex with endf-day data from Citibank at least officially. It is possible to get 60 minute ticks from them for FX for some pairs. However, even if
a user asks for less than that the mag aave seen return is 60 minutes.

Google data is real time in the US, UK, Italian and Indian equity markets (see proviso below)

The feed is good but imperfect:

1.

Where we can cross reference its quality easily (against IQ for example) there are insthapeslata values are slightly differer@@enerally these are not

material. However, we have found two examples from a pool of over 40 where stock splits have not beenrappkpactively at the enaf-day level

(Universal Health Services, Inc. for mxde).

For norUS companies the types of problem we have seen are missing data (very rare), smaller periods of continuous data thaordesgse(iare) and one

case where an Irish firm (CRH Plc.) quoted on the London Stock Exchange carries earBudasaé.ge mn ®Hp 0 | YR NBOSyid RIEGE Ay
¢KS LINP@AAZ2 2y D223ftSQa NBIf (GAYS ! { ljd2ddSa Aa (KARappenddv& thé dudseguentih OS |
YAYdzi S&a® ¢ KSND Fia Nd notitte Sue Yeal fine Price. Gidgle&ry this note to explain:

Realtime price data represents trades which execute on the NASDAQ and NYSE exchanges. Volume information, as well a8 pticelidatda fRSa G K| G
execute on those exchanges, aonsolidated and delayed by 15 minutes (NASDAQ), 20 minutes (NYSE).

There is a similar volume delay effect for the real time price given for the UK but it is much smaller. We have notlaaiditesk tRT exchanges.

At the intraday level thel5 minute amnl 60 minute increments are not fully reliablehis is because query requests sometimes go repeatedly unanswered or are
returned incompleteWe haveimplemented a quality check pcess on the data which will loopany times in orderto fetch complete quegs However, these

two resolutions remain problematic.
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Endof-day Results and Graphs
hyOS | (GSaid Aa O02YLX SGSR (KS 2 dgidaldnieemsokslike thedoBebeld® with Siéte aii I18ss infétrBation evailabdetbyi & &
adding/removing colums Brief descriptions of these options are marked and thereaalditional notes on théerms usedn AppendixD:

(@]

T ArbMaker
Symbol Y: The observed variable. Operati < Symbols | Results
Symbol X: The explanatary variable. W m
MRC; Maan reversion casfficient. ‘
! ! ! @l
Beta: The cointegrating coefficient or factor, and slope of —w =
the line. A beta of 1.15 suggests for every move of 1in X, Y prchisy
will adjust by 1.15 . . o1
R-squared: Derived fram the cointegrating regression | || @ jecc Technology  MELE EBR Technology L -0.059 0914 0810 2 4263 = Details™
process, a measure of how well the model fits and explains Portiofios 2 [eec Technology  MSY LON Technology | -0.055 1201 0827 2 4623
the abserved data Ol @ |pic |LON Technology | €CC LON Technology: | -0.003 0188 0026 1 82328 Detils-
Axis crossings: A measure of the evenness of axis @ |sap |ETR Technology | CCC LON Technology ' -0.092 0368 0738 2 27.58 “Dptaite™
g:’:;sb:&gl;o(g:stnbuuon through time compared to 3 normal . @ |eec {Lon Technology | SDL LON Technology | -0038 1116 o7t 1 6573 (" Details )
; ] @ |SPT. iLON Technolegy | €CC LON Technology | -0.006 0924 0872 4 391,08 = Detaits
SO from the mzan: The number of standard deviations the /o il 1 | r - 2
; | T h Q17 167 4, Ditaits MM-Watch
latzst reading is from the mzan of the senes., 1) B 1“R Slnciey ICCC i Techndloay \ e oot un % 1635 -
4 [CPL |LON Technology | COM EPA Technology | -0.264 0096 0327 4 892 “Detais ™
SD > 1/< -1 Ratings: A qualitative rating of the distribution Iniport T @ lesk LON Technoloay | CGM EPA Technology | -0.057 0766 0805 2 2435 o= T
of the standard deviations of the residuals series compared y—g X b J il ‘ 29, |
10 2 normal distribution. e e [EPA Technology | CGM EPA Technology | -0.752 20147 0225 3 336 [“Detsits~]
) . 4 |IRD ‘LoN Technolegy  CGM EPA Technology |-0017 -0022 0001 1 146,70
Half life: The timz in days for the residual series to correct =7 i | [ -
half the distance it lies away from its mean value L § @ [MCRO {LON Techaclogy | CGM EpA JTechnology {0,086 047 0130 2 3838
@ |prec |LON Technology  CGM EPA | Technology | -0.052 0406 0530 2 4870 L
Or. X /0Or. Y at 5% and 1%: The result of cointegration 1 | | Dot c ~ |
testing on the original prices series for stationarity. The || @ [ch i"ON Technology | CSR LON Technology | 0262 0107 0202 4 896 Detai =
outputis given as "OK" o AUOﬂf‘ but lge underlying 3 [cpr |LON Technolegy | DSY EPA Technology | -0175 0015 0004 3 1443 =Details L]
t-values are visible with a click of the "Details” button ta the = | |
right of the pair outpat, : @ [ecm | LoN Technology | CPI Lo Technology 0004 0977 0084 1 59455
i @ [cer LN Technology | EXACT AMS Technology | <0200 0164 Qo0 4 1267
Diff X / Diff Y at 5% and 1%: The result of cointzgration 1 | | | -
testing of the differences of the price series far integration, ! jLON Jechaologyl{ X JechaologyiiCdsy QLS T 2 347
Output is 2ither "OK" or “Abort” with the underlying tvaluzs @ [cpi |LON Technology | ILO Technology | -0473 20055 0010 2 1465 “Detaits=
;Z(rbéigl:: a click of the "Details” button to the right of the 2 leat EI.ON Technology “SYS  Technology §§0245 0137 0265 2 1033 7 77
@ [cpr il.on Technolegy LOG Technology ' -0.280 0143 0350 3 902
Residuals at §% and 1%: The result of caintegration testing =il { y ST O
of the residuals far stationarity. Output is sither “OK" or ) @ (R }LON echonleatficht fiechacioy ) Al SEED R . LD e
“Abart’ with the underlying t-values visible with a click of the || @ |McrO |LON Technology | CPi Technology | -0.070 1112 0.156 2 3630 “Detaite
Details" button ta the right of the pair autput. e {}LON T“hno,ogyimo EpA Technology {-0.171 0131 0027 3 1483 )
Caintegration at 5% and 1%: The result of overall | | @ ferr |LoN Technology | PAY LON Technology | -0.212 0117 0174 3 1195
cointegration testing of a pair at confidence intervals of 85% @ |ept [LON Technology | PFL LON Technology | -0197 0070 0096 2 1285 " Detaits Jl Wotch }
and 99%. Output is zither *OK" ar "Abort" with the = i el el i b 3_
underlying t-values visible with a click of the “Details” button [ | =@ ferr |LON Techrolegy | PIC LON Technology. |-0.259 0052 0197 4 975 _Detaile )
to the night of the pair output @ |cpr [LON Technology | PTEC LON Technology | -0.240 0151 0252 3 1054
Data: Click for miscellaneous data . Y |LON Technology | RGU LON T«hmlogy!-O.ZZO 0088 0100 4 1152
£ & |cPr | LON Technology | RIA EPA Technol -0.315 0128 0345 3 304 = Dptais
Watch: Click to send this pair the the Watchlist 2 1 J =l | ogy | =
Ot S 2 [cpt [LON Technology | SAP ETR Technology 0175 0,007 0000 3 1442 “Detailc - Wat
Symbol § I | |c s I l Mo -0.3928 Mmzose] Max: 0.963| Max: 4 | | l b
S | el Min: -0:9937.| Min: -0931| Min: 1.043.| Min: 1 M
A I A Z I = > 1 = A . A A A = RN A w8 e .
CKS G/ 2AYGESaANI GA2YE O2fdzYyd AYRAOFGS SKSGKSNI I LI ASAVAE 102348 ang 4 &Ri ¢
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Selecting a pair then permits graphing via the buttons at the top of the screen.

These graphs can be manipulated and anchfteckedby user choice. For example:
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