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1. Scope and Purpose
Scope:

News Analysis Tool Kit has been developed as a software tool which provides support to
empirical studies of the afipation of News sentiment metiata in the financial models for

asset allocation as well as risk control. The scope of the manual is that of explaining how these
features are relevant for such studies. There is an additional section not yet integrated into
the manwal which supplies the user specification of an APl which can be used by an end user
to embedthe leading feature®f the tool in an applications@y investment strategy or risk
control applicatiof of their own

Purpose The purpose of the manualto set outthe explanations of the designed featuiefs

the tool and also that of the API so that the manual can be used as reference document both
for using the software system as an investigation tool and subsequently creating embedded
applications usig software components.

2. Overview and outline

The News Analytics Toolkit (NAT) is designed to provide the end user a tool which extracts eompany
specific news data and market data. Essentially, this tool collates and consolidates news sentiment
data andmarket data for equities.

The GUI and the filtering features make NAT a very valuable tool with which to study news sentiment
(analysis) of equities and to enhance existing financial models. Typical financial models which can be
enhanced by News Analyticglude:

1 HighFrequency trading models
1 LowFrequency fund rebalancing models
1 Risk analysis (market risk and liquidity risk) models

The NAT connects to a database of-precessed quantified news data supplied by Ravenpack or
Thomson ReuterdA raw newsdatabase comprises a large number of news items covering around
28,000companies. An end user can use NAT effectively to search, filter and export news data for a
portfolio of selected companies. The archived News data is available from 2005 until teatpiate.

Using this tool the user can search over the entire database and apply logical filters for different
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attributes (parameters)The choice of filter includes: news sentiment score, news relevance score for
a given company, novelty of the news, nevesegory, news typanddate.

News data are compargpecific, and the end user is able to select the companies he/stteewito

get news data farCompanies can be filtered, among others, by country, ISIN code and stock market
indices. In the NAT tool somaf the major world indices are covered: FTSE100, CAC40, DAX30,
Eurostoxx50, Hang Seng, Topix, Sensex and Dow Jones 30. NAT also processes market data for the
companies in these assauniverses). This makes it easy for an analyst to design studies wdash

both filtered news data and market data for a specified perfolowed by back testing.

3. Information flow and data sources

A short review of news analytics focusing on its applications in finance is given in this section; it is an
abridged versiorof the review chapter in the Hand Bookmpiled by one of the author@Mitra &

Mitra, 2011) It is widely recognizethat news plays a key role in financial marketge sources and
volumes of news continue to grow. New techogies that enable automatic or serautomatic news
collection, extraction, aggregation and categorization are emerging. Further, maehimeng
techniques are used to process the textual input of news stories to determine quantitative sentiment
scores.

There is a strong yet complex relationship between market sentiment and news. The arrival of news
O2y Aydz ffe dzZaJRFGSa&a Iy Ay@Saiz2Nna dzyRSNAGI YRAY3
sentiment. Traders and other market participants digestvs rapidly, revising and rebalancing their

asset positions accordingly. As markets react rapidly to news, effective models which incorporate
news data are highly sought after. This is not only for trading and fund management, but also for risk
control. Major news events can have a significant impact on the market environment and investor
sentiment, resulting in rapid changes to the risk structure and risk characteristics of traded assets.
Though the relevance of news is widely acknowledged, how to incatgpahis effectively, in
guantitative models and more generally within the investment decisiaking processemains an
unanswered question.

News Analytics (NA) technology can also be used to aid traditionajuamtitative fund managers in
monitoring the market sentiment for particular stocks, companies, brands and sectors. This
technology aids free managers from the minutiae of repetitive analysis, such that they are able to
better target their reading and research. They reduce the burden of routimanitoring for
fundamental managers. The basic idea behind these NA technologies is to automate human thinking
and reasoning. Traders, speculators and private investors anticipate the direction of asset returns as
well as the size and the level of uncenty (volatility) before making an investment decision. They
carefully read recent economic and financial news to gain a picture of the current situation. Using their
knowledge of how markets behaved in the past under different situations, people wiitittyainatch

the current situation with those situations in the past most similar to the current one. News analytics
seek to introduce technology to automate or seauitomate this approach. By automating the
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judgement process, the human decision maker aanon a larger, hence more diversified, collection
of assets. These decisions are also taken more promptly (reducing latengyginweber, 2009)his
process iseferred asntelligence amplification (1A).

As shown irFigurel: An outline of information flow and mod#hg architecture news data are an
additional source of information that can be harnessed to enhdtreglitional) investment analysis.

Yet it is important to recognize that NA in finance is a ndifitiplinary field which draws on financial
economics, financial engineering, behavioural finance and artificial intelligence (in particular, natural
langua@ processing).

Mainstream
News
Ran oo Péel‘AQ?LyS'S& mstadaig Analysis| Consolidated Updated beliefs,
{ 1hiss" 1ens « Entity Recognition Data mart Ex-ante view of market
LM *Relevance X environment
Web 2.0 2 Ncwehy,
Social Media Evenis Quant Models
* Sentiment Score
News Flow/Intensity 1.Return Predictions

2.Fund Management /
Trading Decisions
3.Volatility estimates
(Numeric} financial and risk control
market data

Figurel: An outline of information flow and modding architecture

4. User Interface : Control Panel

In summary, the NAT Tool allows the end user to export news data for selected companies based on
several different filtersFigure2 presents a genetaverview of the NAT Tool.

The left panels allow the user to select the period and companies from which the data will be
retrieved. Also, the left panel contains an option to choose the source of news: Thomson Reuters or
RavenpackThe central panels psent the companies that resulted from the appropriate quériie

right panels contain the news data filters and query results.
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MERCK & CO. INC. 10 | 2008010774007  954E30 92 8 52 FULL-AR
MICROSOFT CORP. 11 | 20080107 145341  954E30 93 45 55 FULL-AR
PFIZER INC. 12 20080107 210102 954E30 92 24 50 TABULAI
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17 | 2008011143331  954E30 92 24 50 TABULAI
Export News Data | - Export Warket Data 18 20080111 154246 9S4E30 100 100 49 50 40 stockloss NEWS-FL _
Data will be exported for the selected <k . J ’
companies on the panel to the right e B -
i < Displaying 1-200 of 21721 results. First ||Previous|

Figure2: General View of the NAT Tool

The right panels are responsible for the filters that can $&duon a news data queand the resulting
news data is also displayed here.

To exit the tool, either click on thiile menu followed byQuit or clickthe Xin the top right of the
screen.

In the next sections, each of the panels will be explained iaidet

4.1.Period Panel

Period
From |01 v |03 ¥|2009 v

To 04 w 07 w| 20098 =

Figure3: Period Panel

The upper left panel on the screen is tReriod Rinel. This panel is shown kFigure3. Thetime period
chosen is used to:
9 Limit the news data that will be queried from the database
9 If a certain index is selected and tlinly active stockheckbox is ticked, the query will
exclude companies that were not part of the index on the selected period.
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There are different ways in which the user can select a period:

1 If only theFromfields are filled, the period chosen will comprise of all daten the chosen
date.

1 If only theTofields are filled, the period chosen will comprise of all data o&defup to the
chosen date.

9 Ifthe user does not specifydayin the Fromfield but specifies anonth and ayear, the query
will select all data that is newer or equal to thest day of the chosen month/year.

9 If the user does not specifyday in the Tofield but specifies anonth and ayear, the query
will select all data that is older or equal to tteest day of the chosen month/year.

9 If the user does not specifyday nor amonth in the Fromfield but specifies gear, the query
will select all data that is newer or equal to th#& of Januaryof the chosen year.

9 If the user does not specifyday nor amonth in the Tofield but specifies gear, the query
will select all datahat is older or equal to th81% of Decemberof the chosen year.

Example2.1.1:if the user wishes to retrieve news data for the years 2008 and 2009, it must only select
2008 as the year on theromfield and 2009 as the year on tA®field.

Note: an eror message will pop up if the user tries to make a query where a day is specified but no
month or year, and when a month is specified but no year, in Bottmand Tofields.

4.2.News Data Source
— News Data Source

@ Ravenpack Thomson Reuters

Figure4: News Data Source

The NAT tool currently supports news data from two different sources: Ravenpack and
Thomson Reuters, and there is an option to alternative between both souroedo so, just
click on the desired news data source in tews Data Sourcpanel, as shown iRigure4.

4.3. Companies Filters Panel
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— Companies Filters

Country - v
Company Name

Ravenpack ID

ISIN

Index FTSE 100 v

V| Only active stocks

Update Companies List

Figure5: Companies Filters Panel

TheCompanies Filters Pandbcated on the centrédvottom left corner of the screen, allows the user
to select filters and make queries over the companies list. This panel is shdvigune5. Before
makinga query, a series of filters can be chosen:

1 Country. Only companies from the selected country will be retrieved from the database. The
list of countries depends on the contents of the database.

1 Company NameThe user can type the full name or part of a rawf a company, only
companiesvhosename matches théyped textwill be retrieved from the database. This filter
is NOT case sensitive.

Note: It is possible to type 2 or more different names or extracts of a name. The query will
treat the different extrats as a logicaDR

Example 2.2.1If the user wishes to retrieve data from both the banks Barclays and HSBC, the

user can type in th€ompany Nam& A St R (G KS F2f f 2 6 Ay fhe&/qudtes | NOf | &
Both companies will be retrieved from the databashen theUpdate CompaniesList button

is pressed.

1 Ravenpack IDThe Ravenpadata assigns an ID to each company. Iflibé known, it can
be used as a filter to retrieve specific companies from the datab&lse.user can type the full
ID or part of he ID of a company, only companiwbhose Ravenpack ID matches tlgped
text will be retrieved from the database. This filter is NOT case sensitive.

Note: It is possible to type 2 or more different IDs or extracts of an ID. The query will treat the
different extracts as a logic&lR Example 2.2.1 applies to this filter when the company names
are replacedyy the appropriate Ravenpack IDs.

91 ISIN Code The ISIN Code of a company can be used as a filter to retrieve specific companies
from the database.The ugr can type the full ISIN code or part of the ISIN code of a company,
only companiesvhoselSIN code matches thgped textwill be retrieved from the database.

This filter is NOT case sensitive.
9
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Note: It is possible to type 2 or more different ISINs araots of an ISIN. The query will treat
the different extracts as a logic@lR Example 2.2.1 applies to this filter when the company
names are replaced by the appropriate ISIN Code.

9 Index: This field can be used to filter companies of a specific stock market index, like the
FTSE100 or CAC40. The indices shown will depend on the database used.

1 Only Active Stockdf this checkbox is ticked, only stocks that were part of the chdséax
for at least one day of th@eriodselected will be retrieved from the databadéno index is
chosen, then this checkbox will have no effect.

After choosing the appropriate filters, the query is executed whenipdate Companies Ligtutton
is pressed. Theesults of this query will be shown in tisearch Results (Companiggnel.

4.4. Export Data Panel

TheExport Data Panelocated on the bottom left corner of the screen, allows the user to export both
market and news data. The panel is showrFigure6: Export Data PaneData is exported igsv
format and can be produced in one single file or in multiple files, depermuatimghich option is hosen.

— Export Data

@ Export as single file

| Export as multiple files

Data will be exported for the selected
companies on the panel to the right

Figure6: Export Data Panel

1 Export News Datdutton: When the user clicks this button, news data will be exportezkin
format. The news data to be exported is the one shown inBkport News Datganel.

1 Export Market Data button: When the user clicks this button, daily market data will be
exported incsvformat for the companies shown in tf&elected Companigsanel.Moreover,
data will be exported for the period selected in tReriodpanel

The exportectsvfile(s)contain(s) the following data:

9 List of selected companies, containing hame, country code, Ravenpack ID and ISIN Code. If
data is exported as multiple files, instead of the list of selected companies, each file will
contain data for a single company, thengpany being identified in the file name.

10



NAT Tool User Manual

1 Chosen Filters and respective values (an empty entry means no value was specified for that
filter)
1 Market Data / News Data

4.5. Search Results (Companies) Panel

TheSearch Results (Companiggnel can be seeim Figure7. The companies shown in this
panel are the result of the compani@giery that is executed when thgpdate Companies Lisutton
is pressed on th€ompanies Filterpanel.

The companies in the list are not necessarily the companies that will be used to retrieve news data
from the database. Among the search results, the user must select one or more companies for which
news data wi be retrieved.

To select one company among the search resjulst,click on the companyame.Shiftand Ctrl keys

can be used to select multiple companitice, however, that the companies selected in this panel
will not be used to export market ¢k or as filters to search for news data. For that, it is necessary to
create a portfolio of companies in tigelected Companigganel.

— Search Results (Companies)

'3i Group PLC

AMEC PLC

ARM Holdings PLC

Admiral Group PLC

Aggreko PLC

Angle American PLC

Antofagasta PLC

Associated British Foods PLC

AstraZeneca PLC

Autonomy Corp. PLC

Aviva PLC

BAE Systems PLC

BG Group PLC

BHP Biliton PLC

BP PLC

BT Group PLC

Barclays PLC

British American Tobacce PLC
British Land Co. PLC
British Sky Breadcasting Group PLC i
P 1] »

m

Figure7: Search Results (Companies) Panel

4.6. Selected Companies Panel
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[ Save ][ Load J| Add §|[Remove]
— Selected Companies

-
ACCOR S.A.

ADIDAS AG

ADMRAL GROUP PLC

AGGREKO PLC

AIR FRANCE-KLM

ALCATEL-LUCENT

ALCOA INC.

ALLIANCE & LEICESTER PLC

Figure8: Selected Companies Panel

TheSelected Companieganel can be seeim Figure8. The companies that appear on this panet ar
the actual companies for which news data will be retrieved whenpdate News Eventbutton is
pressed in theNews Filterspanel. This panel can be seen as a portfolio of companies for which we
wish to produce data.

To add companiesto the Selected Comaniespanel first select some companies from tt&earch
Results (Companieg)anel. Thenglick the Add button, which can be found between th&earch
Results (Companieganel and theSelected Companigganel.

Toremovecompanies from th&elected Companigsanel, first select the companies to be removed
in the Selected Companigsanel. This can be done by clicking on the name of the com&drifgand
Ctrlkeys can be used for multiple  selections Then, click th&kemovebutton.

Tosavethe portfolio for further use, click on th8avebutton and choose a filename and path for a
csvfile to be saved.

Toload a previously saved portfolio, click on theadbutton and choose a previously saved file.
4.7.News Filters Panel

The News Filter Panel mas according to what news data source is selectease refer to
Ravenpackand Error! Reference source not foundor specific description®f Ravenpack and T
homson Reuters News Filters.

4.8. News Data Panel

12
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20080102 210032 S4E30 92 24 50 TABULAI »
20080103 153138 954E30 90 70 52 FULL-AR|= |
20080103 210028  9S4E30 92 24 50 TABULAI
20080104 143214  954E30 92 24 50 TABULAI
20080104 210026  9S4E30 92 24 50 TABULAI
20080107 5602 954E30 95 24 S5 FULL-AR
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20080107 50030 S4E30 99 40 54 FULL-AR
20080107 74007 954E30 92 38 52 FULL-AR
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20080107 210102  954E30 92 24 50 TABULAI
20080109 210021 S4E30 92 24 50 TABULAI
20080110 151005  9S4E30 90 70 52 FULL-AR
20080110 210017  954E30 92 24 50 TABULAI
20080110 224435  9S4E30 100 100 41 S0 51 analyst-ratings-set-neu... NEWS-FL
20080111 143331 S4E30 92 24 5 TABULAI
20080111 154246  954E30 100 100 49 50 40 stock-loss NEWS-FL

< | m | P

Displaying 1-200 of 21721 results.

Figure9: News Data panel

When theUpdate News Eventbutton is pressed in théews Filters panel, the query results are
displayed in theNews Datapanel, shown inFigure9. News data from Ravenpack antlomson
Reuters have different fields, so the user will see a different table depending on the data source. The
fields for Ravenpack are:

1
1

= =4 —a A -8

Date (YYYYMMDD)

Hour (HHMMSS): If the number of characters is less than 6, than by completing with left zeros
the correct format can be obtained. For example: Item 13-igure9 is 73320, this means
07:33:20 (7:33am, 20 seconds)

[ 2YLIl y& ol Ohadz2tte KBS O2YLIyeQa wlk@dSyLl O
Relevance

ENS

NIP

Category

ESS

For Thomson Reuters, the fields are:

=

Headline

Date (YYYYMMDD)

Hour (HHMMSS): If the number of characters is less than 6, than by completing with left zeros
the correct format can be obtained.

13
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f Company (actually the comgag Q& wl @Sy LJ O1 L50®

o0 Note: Even though this is a Thomson Reuters filter, the Ravenpack ID is the only

unique identifier we have available for each company.

i Relevance: Score from 0 to 1
Sentiment:-1 for probably negative events, O for probably neutral arfdr probably positive.
Sent. Score: Score from 0 to 100 calculated as shown in S&ctimh Reference sawe not f
ound..
Nov. 12h: Number of tated news events in the 12 hours prior to the news event timestamp
Nov. 1d: Number of related news events in the 24 hours prior to the news event timestamp
Nov. 3d: Number of related news events in the 3 days prior to the news event timestamp
Nov. 5d: Nurber of related news events in the 5 days prior to the news event timestamp
Nov. 7d: Number of related news events in the 7 days prior to the news event timestamp
Prob. Pos: Probability of news event being positive
Prob. Neu: Probability of news event beimgutral
Prob. Neg: Probability of news event being negative

= =4

=A =4 =4 =4 -4 -4 A -9

When the news data query yields more than 200 news events, the results are split into pages of 200
events each. To navigate between pages,Fhet, Previous Nextand Lastbuttonsare provided.

4.9.File Menu

Plot Models

Load Companies

Save Companies

News Data Source »
Export News Data »
Export Market Data »

FigurelO: File Menu

TheFile Menu(shown inFigurel0) provides alternative ways for some of the NAT Tool fonétlities.
The menu items are:

1 Load CompaniesSame functionality as thé&oad button between the Search Results
(Companiespanel and theSelected Companigsanel.

1 Save CompaniesSame functionality as th&ave button between the Search Results
(Companie¥panel and theSelected Companigsanel.

1 News Data SourceAlternative way to choose between Ravenpack and Thomson Reuters as
the source of news data.

1 Export News DataAlternative way to export news data, this menu item allows choosing to
export the dataas single or multiple files.

14
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1 Export Market DataAlternative way to export market data, this menu item allows choosing
to export the data as single or multiple files.
1 Quit: Terminates the application.

5. Ravenpack: Attributes and Filters

TheNews Filtergpanel is where the query for news data is prepardue dontents of the panel depend
on the source of news data (Thomson Reuters or Ravenpack) that is selected as each source has
different filters.

When Ravenpack is selected in thews Data Sourceanel,the News Filterspanel will look as in
Figurell. A series of filters can be selected for the news data query:

— News Filters

Unselected Categories Selected Categories

Relevance (80 m| ' |- ¥ I - |
acquisition-acquirer -

NIP = X to |- he) acquisition-completed-acquiree
acquisition-completed-acquirer

=
acquisition-failed-acquiree D
=<

CSsS - v to |- |

acquisition-failed-acquirer
ENS = ) o |- = acquisition-interest-acquiree
ESS B e = acquisition-interest-acquirer

acquisition-merger-termination-
acquisition-cpposition-acquiree

v
arnnictinn_nnnnetinn_armnirar

4 | L » -

Figurell: RavenpackNews Filters Panel

1 Relevance The relevance of a neveventfor a particular company a score calculated by
Ravenpack. Relevance scores range from 1 to 100. The user can select up to twal dielgls,
bound andanupper bound.

o If the userchooses values for both the lower and upper bogrttie tool will retrieve
news datawith a Relevance score greatand equal to the lower bound and lower
andequal to the upper bound.

o If the user only chooses a value for the lower bound, the tool witlee¢ news data
with aRelevance score greatandequal to the lower bound.

o If the user only chooses a value for the upper bound, the tool will retrieve news data
with aRelevance scoresserandequal to the upper bound.

9 NIP. NIP stands for News Impdetojection, a score calculated by Ravenpack. The NIP scores
range from 1 to 100. The user can select up to two fields, a lower bound and an upper bound.

o If the user chooses values for both the lower and upper bounds, the tool will retrieve
news data with aNIP score greater and equal to the lower bound and lcavetequal
to the upper bound.
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If the user only chooses a value for the lower bound, the tool will retrieve news data

with an NIP score greatandequal to the lower bound.
If the user only chooses value for the upper bound, the tool will retrieve news data

with an NIP score lessandequal to the upper bound.

 CSSThe CSS stands for Composite SentirSeote. lis a score calculated by Ravenpack. CSS
scores range from 1 to 100. The user cancial@ to two fieldsalower and upper bound.

(0]

If the user chooses values for both the lower and upper bautie tool will retrieve
news datawith a CSScore greateandequal to the lower bound and lowandequal

to the upper bound.
If the user only chooses a value for the lower bound, the tool will retrieve news data

with aCSS score greatandequal to the lower bound.
If the user only chooses a value for the upper bound, the tool will retrieve news data

with aCSS scoflesserandequal to the upper bound.

1 ENSIn Ravenpack news data, ENS stands for Event Novelty Score. It is a score from O to 100,
where a score of 100 represents a completely novel news event and a score of O represents a
news event that has been widely repeated.

(0]

If the user chooses values for both the lower and upper bautig tool will retrieve
news datawith an ENS score greatemd equal to the lower bound and loweand

equal to the upper bound.
If the user only chooses a value for the lower bound, the tathiretrieve news data

with anENS score greatandequal to the lower bound.
If the user only chooses a value for the upper bound, the tool will retrieve news data

with an ENScorelesserand equal to the upper bound.

1 ES In Ravenpack news data, EE®ds for Event Sentiment Score. Itis a score from 0 to 100,
where a score of 100 represents very positive news and a score of O represents very negative
news. ESS @pparentlysimilar to CSS but they differ in how they are calculated.

(0]

If the user choosegalues for both the lower and upper bounds, the tool will retrieve
news data with an ESS score greater and equal to the lower bound and lower and

equal to the upper bound.
If the user only chooses a value for the lower bound, the tool will retrieve nexes d

with an ESS score greater and equal to the lower bound.
If the user only chooses a value for the upper bound, the tool will retrieve news data

with an ESS score lesser and equal to the upper bound.

1 CategoriesRavenpack divides news data according to categories. The user can select one or
more categories to filter the news data. T@ategoriedield is dvided in two small panels:
0 Unselected Categories Pandlhe left panel contains all categories that will N&2T

used to filter the news data query.
Selected Categories Panéf:there are any categories in the right panel, only news
data that are of any of these categories will be retrieved from the database when the

Update News Eventbutton is pressed.
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To addcategories from thdJnselected Categoriepanel to theSelected Categoriepanel,
first select one or more (using tl&hiftor Ctrl keyg categories on théJnselected Categories
panel and press the>button.

To remove categories from tHgelected Categaespanel, first select one or more (using the
Shiftor Ctrlkeyg categories on th&elected Categorigganel and press the<button.

Note 1: The categories present in th8elected Categoriepanel will not appearin the
Unselected Categorieganel.

Note 2:If no categories are selected, companies fronthedicategories will be retrieved from
the database when th&Jpdate News Eventbutton is pressed.

Note 3:There are several newtemsthat are notcategorized These will be retrieved from
the databag only when there are no categories in tBelected Categorieganel.

When the appropriate filters are chosen, the news data query is executed by pressihpdage
News Evenbutton. The results will be displayed in the bottaight panel.

6. Thomson Reuters: Attributes and Filters

When Thomson Reuters is selected in Mews Data Sourcpanel, theNews Filterspanel will look
as inFigurel2: Thomson Reuters News Filters Pareberies of filters can be selected for the news
data query:

— News Filters

Relevance — v fo - 2/
Sentiment All v
Sent. Score | — v to |- v
Not more than |- v
Novelty
news in past | _ v

[ Update News Events ‘

Figurel2: Thomson Reuters News Filters Panel

1 Relevance The relevance of a news evelor a certain company is a score calculated by
Thomson Reuters and &readypresent in thenews datadatabase. Relevance scores range
from O to 1, but ithas beerrounded and presented as a score from 0 to 100. The user can
select up to two fieldsalower andupper bound.
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o If the user chooses values for both the loveerd upper bound, the tool will retrieve
news datawith a Relevance score greatand equal to the lower bound and lower
andequal to the upper bound.

o If the user only chooses a value for the lavb®und, the tool will retrieve news data
with a Relevancscore greateandequal to the lower bound.

o If the user only chooses a value for the upper bound, the tool will retrieve news data
with aRelevance scoresserandequal to the upper bound.

1 Sentiment: Thomson Reuters classifies news events as most probably positive, negative or
neutral. The options on this filteare:

o Strictly (Positive, Neutral, Negative)f any of these optionare chosenthe news
data query will return only news events thategpositive, neutrahnd/or negative.

o Excluding (Positive, Neutral, Negativdj:any of these optionare chosen, the news
data query will return all news events with the exception of events which are positive,
neutraland/or negative.

1 Sent. ScoreThomsm Reuters providepositive, neutral and negativerobabilitiesfor each
news eventTheprobabilities sum to one. By applying a simple formula to the probabilities, it
is possible to obtain a sentiment score from 0 to 100, similar taC88ield in theRavenpack
news data. The formula is given by the expression:

o 3AT OA |frdy E>>%o (more details can be found at the end of this

section)

0 The user can select up to two fieldgdpwer andanupper bound.

o If the user choosegalues for both the lower and upper bougdhe tool will retrieve
news datawith a Sent. Score greateand equal to the lower bound and lowend
equal to the upper bound.

o If the user only chooses a value for the lower bound, the tool will retrieve nexes d
with a Sent Score greateandequal to the lower bound.

o If the user only chooses a value for the upper bound, the tool will retrieve news data
with aSent. Scoréesserandequal to the upper bound.

1 Novelty: Whie Ravenpack assigns a score from 0 to 100 on how new a news event is, Thomson
Reutersdealswith novelty differenty. The filter allows the user to choose news events which
at mosthavea certain number of related news in a fixed past period of time.example, if
the user chooseblot more than5 news in past3 days, only news events that have at most 5
other events on the same topic, the 3 days prior to the news event timestamp, will be
selected.

tK2Yazy wSdziSNAQ ySéa aSotésiey&ghinews stayithatSarriveydst @ a S a
machine readable text. Through text analysis and other classification schemes the engine then
computes for each news event: (i) relevance, (ii) entity recognition and (iii) sentiment probabilities as

well as a fewother attributes. News event sentiment can be positive, neutral and negative and the
classifier assigns probabilities such that

01 érgE | Q0 AU G0 01 B £60Q QM 6 "BIQ
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We turn these three probabiliés into a single semtient score in the rang8-100 using the following
equation:

"YQE POl ENGE | QO RO NELROOT G

where"Y'Q &eénotes a single transformed sentiment score. We find that such aetesingle score
provides a relatively better interpretation of the mood of the news item. Thus the news sentiment
score is a relative number which describes the degree of positivity and negativity in a piece of news.

7. News Impact Measure

In order to compué the impact of news events over time we first find an expression which describes
the attenuation of the news sentiment score. The impact of a news item does not solely have an effect
on the markets at the time of release but also over finite periodsmétthat follow. To account for

this prolonged impact, we have applied an attenuation technique to reflect the instantaneous impact
of news releases and the decay of this impact over a subsequent period of time. The technique
combines exponential decay amgcumulation of the sentiment score over the time buckets under
observation. We take into consideration the attenuation of positive sentiment to the neutral value
and the rise of negative sentiment also to the neutral value and accumulate (sum) theseegnti
scores separately. By separating the positive and negative sentiment scores we avoid an exact
cancellation which may be interpreted as no news.

We first shift the sentiment score by subtracting 50 (the value corresponding to the neutral sentiment
scoke = 0) to compute

"YOU "Y'Y®E | WQm

Thus the scor&SENTies between-50 and +50. During the trading day, as news arrives it is given a
sentiment value.

Although news arrives asynchronously we wouk the aggregated impact of all news in the following
way.Let

POSlenote the set of news with positive sentiment vallYéO 6>0¢

NEGdenote the set of news with negative sentiment valtyéO (<0¢

0 QU@D denote the sentiment value of th@ positive news at timef arrivalo , andQN 0 0 'Y
00 QU@ T8

0 0 QU@ denote the sentiment value of th&® negative newsat time of arrivaldo , andQn~

0 0°® U QU 8

Ca

[ SG < RSy2(S G(déetBrmibeR thi2dgcayyrétdiarekditéikinto this rate are given in
the end of this sectionThe cumulated positive and negative sentiment scatetimet are given by:

O0YOdO B« 0O00QUID Q ,
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0YQDO B » 00 QU@ Q :

The arrival of more news items lead to higher values of accumulation; this therefore takes into account
the news intensity, that is, the news flow.

The impact is illustratedin Figure 13: which shows the impact score (with attenuation and
accumulation) for the asset JP Morgan during the month of August 2008, with positive and negative
sentiment represented separately.

JPMAugust2008- Positive "Xt &0) ) and Negative
(60™XEAQ ) Sentiment

400

300

200 A

100

0_

-100

-200 !

-300 —

-400

-SOOHQ‘mLOI\CDHNm#LOCDCDOHNLOLOI\CDO’
O O O O O O I o ™+ o d 4 4 & A N &N N &N &N
O 0O 0O 0 0 O 0 0 O 0 0 0 0 O 0 0 W 0 W 0
O O O O O O O O O O O O O O O O o o o o o
0 0 0 0 0 O O O 0 0 0 0 W W O O O O W W
O O O O O O O O O O O O O O O O o o o o o
O O O O O O O O O O O O O O O O O O O o O
AN AN AN AN AN AN AN N AN AN &N AN NN AN NN NN Ny

Figure 13: JP Morgan August 2008: Newmpact score (accumulated ai
aggregated) for positive (blue line) and negative (red line) sentirr
respectively

In order to compute the aggregated impact of all the news itetnsme t, we sum the positive and
negative

B0AYQeEB® 01 Qo600 "YQDO
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Figurel4: Decay rate shows the decay rate of news sentiment. The parameterspecifies that
the news sentiment decays exponentially to half of its initial value over a 90 minute period.
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Figurel4: Decay rate
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In Figurels: AIG Sentiment vs. Bid Price

The work ofLeinweber D. .., 2018nd also our earlier worfMitra L. M., 2009as well as the present
study indicates that accumulation of the sentiment leads to a fairly good fit with asset price in general

Figurel5: AIG Sentiment vs. Bid Price

and with asset price volatility in particular.
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we plot the overall sentiment for the asset AIG
over one month of data in which the vertical axis on the left is the sentiment score, the vertical axis
on the right is the bid price and theohzontal axiss time (calculations are made on a minute basis)
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Figurel6: AIG Cumulated Sentiment and Asset [eSc

The cumulated sentiment and asset prices are plotted and displayEjime16. AIG Cumulated
Sentiment and Asset Pric es.

8. Strategies for Asset Allocation

The NAT Tool providebree news enhanced strategies for asset allocation, namely Momentum
Contrarianand Value Strategy

8.1. Momentum Strategy

Momentum is defined aghe tendency of either higltor poorly performing stocks to continue
exhibiting high or poor performancéor a long period, i.e.fathe order ofayear or longe(Jegadeesh

& Titman, 1993)Momentum is regrded asan anomaly because this behaviour is not explained by
the capital asset pricingnodel (Sharpe, 1964)

Conventionally, a momentum portfolio is selected by a simple rankitgstdric total stock returns
over a givertime period, then buying the togrinnersand going shoron the loseravhile the assets
from the endsare formed into equally weighted portfoliog'he possible causes of momentum have
been explored in some deptRama and Frengirana & French., 199&)iscussed the embarrassment
of the threefactor modelin failingto explain momentum.

In particular, explaining momentum pricing has become one of the prinbgitlefields in fhance
between the behaviorists and the rationalis.
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The behaviarists focus almost exclusively on the mechanism by which infavmation or news is
embedded in pricesif investors are prone to exhibitingarious psychological biases. Following a
decision to buy, investors araore likely to later buynore of the stock if they receive further good
newsthan they are likelya sell if they receive bad newkvestorsare believed to be generally
conservativethey are slown updatingtheir prior beliefs in the event of goqthad) news. Thus, mes

do not adjust completely whemew informationarrives, but will adjust later if comfhing news
arrives.

Rationaliss, on the other hand, focumn how "minimally rational” investors reacting unpredictable
changes in market conditions could induce the nemtum anomalies. Some empirical observations
suggest that as market conditiomsiprove, news slowly difises into the prices of similar stocks.
investors couldely on information alreadprocessed with positive sentiment, they could improve the
performances.

Momentum can be calculated in different ways ath@ NAT Tool currently provides two different
strategies, Rate of Change and Relative Strehmgthx

8.1.1. Momentum Rate Of Change (ROC)

Momentum isusuallydefined as the absolute dédfence in stock:

1717 AT OOAT T OA AT T HOAo act

Momentum, in generalyefers to prices which continue their trenlomentum and ROC indicators
show trend by remaining positive while aptrend issustainedor negative while a downtrend is
sustainedA crossing up through zero may be used as a signal to buy, or a ci@simthrough zero
as a signal to sell. How high (or how Idkg indicators get shows how strong the trend is.

8.1.2. Relative Strength Index (RSI)

The Relative Strength Index (RSI) is a technical indicator used in the teemailyslis of fiancial
markets. ltwas developed by J. Welles Wild@vilder, 1978)It should not be confused with Relative
Strength.

Rdative Strength Index is claseifias a momentum oscillator, measurithg velocity and
magnitude of directional pricexovements. Momentum ithe rate of the rise or fall in price. ik
computedas the ratio ohigher closing prices to lower closing pricet®cks which had stronger
positivechanges have a higher RSI than stocks which had stroegeative changes.he REis most
typically used on a 14 day timeframe, measured @aale from 0 to 100, with high and low levels
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marked at 70 and 30, respective§horter or longer timeframes are used for alternately shorter or
longeroutlooks. More extreme high and low lege&d0 and 20, or 90 and 1@ccurless frequently but
indicate stronger momentum.

For each trading period an upward chanter downward changéO is calculated. Up periods are
characterized by the close being higher than pinevious close:

Y Al FOAAT b&dei 60
O m

Conversely, a down period is characterized by the close being lowethbgrevious periodnote
that in this situationOis a positive number):

0 Al b@heitesi.Q
Yo

If both closing prices are equdl¥and O are zero.The averagéYand 'O are calculated using an-n

period exponential movingverage (EMA). The ratio of these averages is the Relative Strength:
vy 00 o'W
00 60

If the average oD values izero, then the RSI value is defd as 100. The Relative Strength is then
converted to a Relative Strength Index betwedkeand 100:

pTT
v

YYOp 5

The exponential moving averages should be appropriately initializedarstinple average using the
first n values in the price seriekhe level of the RSl is a measure of the stock's recent trading strength.

8.2. Momentum Strategy in the NAT Tool

The Momentum Strategy for portfolio selection is one of the most popular strategies in the financial
market. In the NAT Tool, it is possiblegenerate portfolios based on news enhanced momentum
strategies that can be compared to the traditional momentum strategies.

To access the Momentum Strategy plotting tool, the user must selediitieels menu followed by
the Momentum menu item. An interfacéike the one inFigurel7 should appear.
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r ~N
L= s
— Portfolio — Period
Plot: |Selected companies below | From |DD v MM x| YYYY A4
ACC LTD. = o DD ¥ | MM > YYYY %
ACCOR S.A. L
ADIDAS AG — News Data Source
ADMIRAL GROUPPLC : :
AGGREKO PLC @ Ravenpack (' Thomson Reuters
AIR FRANCE-KLM News Fiters
ALCATEL-LUCENT = )
ALCOA INC. Relevance |— vl to |— v

ALLIANCE & LEICESTER PLC -
ENS -- v to — v

(V] Include Null ENS

— Momentum Parameters

Indicator: | RSI (Relative Strength Indicator)

B

Companies in Portfolic: 10 v

News Weight in Ranking: 80.0%

Transaction Cost: 0.2% v
| Rebalancing Frequency (in days):
[F110 []20 [¥]30 [T]40 [T]s0 [V]e0

[T170 [T]80 [¥]90 []100[]110[7] 120

= [ Plot Momentum ]

Figurel7: Momentum Strategy

The Momentum Model will plot two (or three) lines angraphic, containing returns for traditional
momentum portfolios and returns for news enhanced momentum portfolios. It is also possible to
include, in some cases, a third line representing a market index for comparison.

The Momentum Interface is split 8everal panels. They are the following:

9 Portfolio panel: This panel can be found on the left side of the screen. It contains exactly the
same companies that are shown in ti&elected Companiepanel in the main NAT Tool
window. Data from the companies prgent in this list will be used to generate the charts.

0 Instead of the companies shown in the list, the user can choose from a series of well
known market indices. On the top of the panel, the user can seledPlbiselected
companies belowor choose theCAC40, DAX30, DJI30, FTSE100 or SENSEXG60 indices.
If any of the indices is selected, the companies shown on the list witinoeed and
the momentum strategy will be calculated for the companies that are part of the
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selected index. Moreover, when (and gnihen) an index is selected, a third line
containing the index returns will be added to the resulting graphic.

Note: Even though it is possible to highlight companies inRbetfolio panel, it does
not have any effect on the tool or charts. The charth alivays contain information
from ALLcompanies shown in the list.

Periodpanel Dates selected in this panel will be used to filter the sentiment Qlotderlying
data. This panel works precisely as Beriodpanel in the NAT ToQlidainwindow.

News [ata Sourcepanel: Defines the news data source that will be used to generate the
sentiment plots.

News Filterspanel: Filters that apply to the sentiment charts. News data can be filtered by
Relevance and Novelty for both Ravenpack and Thomson Reuters.

Momentum ParametersPanel: This panel contains the parameters that can be chosen to
personalize the Momentum Strategy. These parameters are:

(0]

Indicator: There are many ways to calculate momentum. The NAT Tool provides two
of them: RSI (Relative Strength Indaxd and ROC (Rate of Change). The user can
select which of these two strategies will be used in calculating the momentum
portfolios.

Companies in PortfolioSpecifies the fixed number of companies to be held in the
momentum portfolios.

News Weight in Rarkg: Momentum strategies consist of ranking companies
according to some criteria and choosing the best ranked companies. The news
enhanced momentum consists of creating two rankings: a traditional one and a news
ranking based on positive sentiment scorettBrankings are merged to create the
news enhanced momentum portfolio. This parameter allows the user to choose which
weight will be applied to the news ranking. A value of 80% means that the final
merged ranking will be split into 80% importance for thews ranking and 20%
importance for the traditional ranking.

Transaction CostThe percentage of trading cost that will be applied every time the
portfolios are rebalanced.

Rebalancing Frequency (in day3he fixed time intervals at which the portfoliosliw

be rebalanced. It is possible to choose multiple values. For example, if the values of
60 and 90 are chosen, itasif the investor splihis or hermoney to be invested into

two different portfolios, one rebalanced every 60 days, the other rebaldmrsery 90
days. The plotted line is the average return between these two fictional portfolios.

When the user clicks thelot Momentum button, the generated graph will appear on the screen. It
will contain the returns for the traditional momentum portfolio, the returns for the news enhanced
portfolio and possibly the returns for the chosen index.

8.3.Contrarian Strategy in the NAT Tool

The @ntrarian Strategy is almost the same as the Momentum Strategy. The difference lies in the fact
that the contrarian strategy will choose the worst performing companies in terms of market data,
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while momentum usually will choose the best performing compsinidhe news enhanced contrarian
strategy will choose companies based on bad momentum and good news.

The parameters and panels are precisely the same as the Momentum interface.

8.4.Value Strategy (see (Uryasev))

The Value Strategy B strategy that attempt to maximise returns by buying securities that seem
underpriced and / or selling securities that seem overpriced based on some sort of fundamental
analysis. Here we present a netyvased value strategy that intends to identify undedcomg /
overpricing through the use of news impact analy3isis strategy is traded daily, the position is
opened and closed on the same dayisltcomposed of three main stages:

9 Calibration In this stage we use past data to compute historical niemggact, which will be
later used to calibrate the model. Calibration should be done on a rolling window basis
(moving along with time).

1 Definition of Range In this stage historical impact calculations are sorted and outliers
excluded to define a range ohpact measures from negative to positive.

9 Buy/ Sell DecisionCurrent impact is calculated and compared to historical range in order to
decide the daily position (long / short).

Implementation details of the Value Strategy are supplied to purchasetediAT Tool / API.

In the NAT Tool we apply value strategy to stock market indigga< be the set of companies in a
certain index, the index impact at timés calculated as:

606a°YQE § 006aGYQE O

where CumsSeny is the cumulative impact of compary Cat timet.
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Figurel8: Value Strategy

To access the Value Strategy tool, the user must selediittéels menu followed by thé/alue
Strategymenu item. An interface like the one figurel8: Value Strategghould appear.

The Value Strategy Interface is split in several panels. They are the following:

)l
1

Portfolio panel: Allows the user to choose Wwhich index the strategy will be applied.

A ¥ 4 A 9~

Periodpanet5 I 1Sa a4St SOGSR Ay (KAa LI ySt oAaff 0SS dz

data. This panel works precisely as BeriodLJr Yy St Ay (GKS b! ¢ ¢22f Q&
News Data Sourc@anel: Definesthe news data source that will be used to generate the
sentiment plots.

News Filterspanel: Filters that apply to the sentiment charts. News data can be filtered by
Relevance and Novelty for both Ravenpack and Thomson Reuters.

ParametersPanel: This pan&ontains the parameters that can be chosen to personalize the
Momentum Strategy. These parameters are:

o News HoursThe time at which impact will be calculated. Notice that trading uses
closing prices so a position is opened at the end of a day and cbs$ee end of the
next day.

o In Sample DaysSpecified the calibration period.

0 Transaction CostThe percentage of trading cost that will be applied every time the
portfolios are rebalanced.

When the user clicks thelot Value Strategybutton, the generatedyraph will appear on the screen.
It will contain the returns for théndex and the eturns for thenews enhanced value strategyprtfolio.
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9. Display Graphics and Back Testing

The NAT tool provides efficient means to dispglegphsgenerated withhistorical news and market
data. This gives the user the possibility of back testing in order to get a better understanding of the
influence of news in market prices. This tool is descrifelow.

9.1.Plot Sentiment

It is possible to generat&entiment Chartdy merging news and market data. To access the Plot
Sentiment interface, it is necessary to click on et menuand then on theSentiment Chartmenu
item. A screen like the one shown igurel9 shouldbe visible where the following panels can be
found:

9 Portfolio panel: This panel can be found the left side of the screet containsexactly the
same companies that arshownin the Selected Comanies panel in the main NAT Tool
window. Data from the companies present in this list will be used to generate the charts.

o Note: Even though it is possible toghlightcompanies in thé>ortfolio panel, it does
not have any effect on the tool or chartshd charts will always contain information
from ALLcompanies shown in the list.

91 Periodpanel Dates selected in this panel will be used to filter the sentiment Qlotderlying
data. This panel works precisely as Beriodpanel in the NAT ToQlidainwindow.

1 News Data Sourc@anel: Defines the news data source that will be used to generate the
sentiment plots.

1 News Filterspanel: Filters that apply to the sentiment charts. News data can be filtered by
Relevance and Novelty for both Ravenpack and TharReuters.

1 Includepanel: This panel defines which type of data will be plotted in the resujtiaghs A
maximum oftwo lines can be selected. The options are:

0 Market Data: The value of an equaHyeighted portfolio condining all companies in
the Portfolio panel.

29



NAT Tool User Manual

7

Plot Sentiment | = — G
— Portfolio — Period
ACC LTD. i A
ACCOR SA. From DD = MM Z) YYYY w
ADIDAS AG | |
ADMIRAL GROUP PLC To: [DD mf|MM m[YYYY iy
AGGREKO PLC
AIR FRANCE-KLM — News Data Source
ALCATEL-LUCENT T A N
b ALCOA INC. @ Ravenpack () Thomson Reuters
ALLIANCE & LEICESTER PLC
— News Filters
Relevance == v. to |— v
ENS = v to |— v

[¥] Include Null ENS

— Include

[¥] Market Data [] Number of News
[V] Average Sentiment [~ | Ravenpack NIP
[7] sentiment Sum

[] News Count Sentiment Index

Plot Sentiment Chart

Figurel9: Plot Sentiment

0 Average SentimentMoving Average of the News Sentiment. The field used is CSS for
Ravenpaclkand Sent. Score for Thomson Reuters

0 Sentiment Sum Moving Absolute Sum of News Sentiment. Thalfieded is CSS for
Ravenpaclkand Sent. Score for Thomson Reuters

0 News Count Sentiment IndexSentiment Index as calculated introducingthe
RavenPack Sentiment Ingdyy Peter Hafez (2011).

o Number of News Moving average number of news.

o0 Ravenpack NIPMoving Average of Ravenpack NIP score. This is not available if
Thomson Reuters is selected in tdews Data Sourcpanel.

When the user clicks thielot Sentiment Charbutton, the generatedyraphwill appear on the screen.

10. Empirical Studies Examples
Inthis section, we will show a few empirical examples as a guideline to using the NAT Tool.

10.1. Ravenpack Sentiment Index , DAX30, 2007 to 2010
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In this example, we want to compare tiRavenpackews sentimenindex withthe stock prices for
the DAX30 companiesuding the years 2002010. We are assuming that the Ravenpack news
database is available and it includes news for the aforementioned period.

After opening the tool, the first step is to choose thaX3@ompanies.

r— Companies Fiters Select theDAX 30ndex in theCompanies Filters
Country — - panel. Let us include only the active stocks, -
o by survivingDAX 30:_omp<_31n|es. Next, click the butto

Update Companies List
Ravenpack ID
ISIN
Sector - v
Index DAX 30 v‘
[V] Only active stocks
[ Update Companies List

— Search Results (Companies) All companies will appear in ti®earch Resul
DEUTSCHE BANK AG a (Companies)panel. The companies are n
DEUTSCHE BOERSE AG . .

DEUTSCHE LUFTHANSA AG selected yet to the pdfolio. Click on any
DEUTSCHE POST AG company and therpressCtrl+Ato select all
UTSCHE TELEKOM AG : ,
N AG companies. Next, click thadd button and all
FRESENIUS MEDICAL CARE AG & CO. KGAA companies should appear in th&elected
HEIDELBERGCEMENT AG .
HEINKEL AG Companieganel.
INFINEON TECHNOLOGIES AG _ _
K+S AG After this step, click on thBlot menu and then
LINDE AG ; :
B | the Sentiment Chartmenu item.
MERCK KGAA 3
METRO AG
MUENCHENER RUECKVERSICHERUNGS-GES!
RWE AG
SAP AG
SIEMENS AG
THYSSENKRUPP AG =
VOLKSWAGEN AG ¥
< | i u b

[ Save ][ Load ][ Add ][Remove]
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n Plot Sentiment ek .
— Portfolio — Period
ALLIANZ SE S5 From DD M MK | 2007 %
BASF SE 1] ] ]
S To DD v |MM w[2010 v
BEIERSDORF AG
BMW AG — News Data Source
| COMMERZBANK AG _
DAIMLER AG @ Ravenpack (' Thomson Reuters
DEUTSCHE BANK AG -
DEUTSCHE BOERSE AG — News Fiters
DEUTSCHE LUFTHANSA AG = ] ]
DEUTSCHE POST AG Relevance 1100 jg| © |- &
DEUTSCHE TELEKOM AG | ]
E ON AG ENS 100 %) to |- i
FRESENIUS MEDICAL CARE AG & CO. Kt @ Include Null ENS
HEIDELBERGCEMENT AG
HEINKEL AG S
INFINEON TECHNOLOGIES AG
K+S AG [¥] Market Data [] Number of News
LINDE AG ,
MAN SE LS [7] Average Sentiment || Ravenpack NIP
MERCK KGAA [] sentiment Sum
METRO AG : : :
MUENCHENER RUECKVERSICHERUNGS- Nows Count Sentiment ndox
RWEAG e
< | 1 ‘ » .
s 1Y), - Plot Sentiment Chart

ThePlot Sentimentwindow will appear. Choose the year 2007 in #remfield and 2010 in th& o

field in the Period panel. Make sure Ravenpack is selectedNas/s Data Source_et us select only

news that received a 10Relevancescore, and very novel neaaaccording to RavenpaBiSield. Set

the values as in thdlews Filterspanelshown in the figure aboveThelnclude Null EN8heckbox is
ineffective in this example, as every news event that has a Relevance value of 100 will have an ENS
score. Next, chose the Market Data and News Count Sentiment Indérally, click thePlot
Sentiment Charbutton. The following graphic will appear:
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PERFORMANCE AND MOVING AVERAGE SENTIMENT FOR EQUAL WEIGHTED PORTFOLIO
MT7AT T

- :
PORTFOLIO PRICES (STARTING AT §1000)
MOYING AVERAGE SENTIMENT

22304

1042.81 — —16.56733

fnd

908 456 — 4.91161

774101 W

639.747 — 1.60017

|

3.25589

Price ($)
Moving Average Sentiment (30 Days)

505,392 ! | ! ! | ! 005555
07-May-2007 13-Nov-2007 21May-2008 27-Nov-2008 05-Jun-2009 14-Dec-2009 22.Jun 2010 29.Dec-2010

Padan

The left y axis and blue line represent the prices of an equadlghted portfolio containing the stocks
from DAX30, Wile the green line and y axis are the@@y moving average sentiment index as defined
in (P. Hafez; J. Xie, 2011)

10.2. Momentum Strategy, D ow Jones Industrial Average , 2007 to 2010

In this example, we are looking to compare theg@ Momentum Strategy with the News Enhanced
Momentum Strategy. We will use data from the companies present in the Dow Jones Industrial
Average Index, from 2007 to 2010.

It is possible to select any set of compar{jgartfolio) in the main interfaces in the previous section.
However, we will do slightly different here. The first step is to operMbdelsmenu and click on the
Momentum menu item.
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0 o

— Portfolio — Period

Plot | DJI = From DD v MM v|2007 v

— News Data Source

(") Ravenpack (© Thomson Reuters

BMW| SENSEX — News Fitters

COMNERZBANK AG : 3
DAIMLER AG Relevance 90 w| to |— v
DEUTSCHE BANK AG 2 x
DEUTSCHE BOERSE AG Not more than |03 v
DEUTSCHE LUFTHANSA AG Noveity 3
DEUTSCHE POST AG newsin past 3days w
DEUTSCHE TELEKOM AG ;
E.ON AG || | — Momentum Parameters

FRESENIUS MEDICAL CARE AG & CO. K¢

HEIDELBERGCEMENT AG Indicator: | RS (Relative Strength Indicator) v
HEINKEL AG .
INFINEON TECHNOLOGIES AG Companies in Portfolio: 15 v
K+S AG :
LINDE AG News Weight in Ranking: |80.0% v
MAN SE 1
MERCK KGAA Transaction Cost: 0.2% v
METRO AG : , '
MUENCHENER RUECKVERSICHERUNGS- Rebalancing Frequency (in days):

RWE AG = =

SRR []10 [T]20 []30 []40 []s0 [¥]60
SIEMENS AG 70 [C1so W90 []100[T]110[7] 120
THYSSENKRUPP AG %

< | ] ‘ P
- - l Plot IMomentum }

Let us assume we are starting from where we left in the previous section, the DAX companies were
selected. When we open the menu item, we will see all companies in the left side of the panel. Above
that there is a list where the first option ot: Selected companies belowlhe Momentum interface
allows the user to plot the companies of biiitindicednstead of the selected companies. This allows

us to also plot the index performance as a means of comparing with the Momentum strategies.

On thePlot: list in the left side of the interface, select DJI (Dow Jones Industrial Average)Pieribe
Panelselect from 2007 to 2010. Make sure tAdtomson Reuterss selected in thélews Data Source
panel. In theNews Filterspanel, let us select now all companies which have a relevance value of at
least 90. Novelty in Thomson Reuters is dealt with diffeyefitdm Ravenpack, so we will choose to
include in our calculations only news event that have no more than 3 related news events in the 3
days (72 hours) prior to that one in particular.

The next step is to choose thdomentum Parameters For this examplewe will choose the RSI
indicator; we will fix the number of companies in our portfolios to 15. In the news enhanced
momentum,we create two rankingshe traditional momentum rankingnd a news based on&hus,
we define the weight the news ranking willleawhen combining bothwe set this value to 80%. We
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include transaction costs at 0.2% and we choose the rebalancing frequency to happen e®éry 60
days. This means that we are splitting our initial investment in two egalaled portfolios: The first
will be rebalanced every 60 days and the second every 90 days.

Finally, we click on thelot Momentumbutton. The following graph will appear:

All portfolios are scaled. The red line represents the Dow Jones 30 Index performance. The blue line is
the traditional momentum strategy, while the green line plots the performance of the news enhanced
momentum strategy.
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