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MIT MIT eBusinesseBusiness & Financial Services& Financial Services
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Universal Financial Aggregation  ( UFA )Universal Financial Aggregation  ( UFA )
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eCommerce eCommerce & & 
Financial ServicesFinancial Services

TechnologyTechnology

Web wrapper & Context mediatorWeb wrapper & Context mediator
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OverviewOverview

Aggregator definition, types & examplesAggregator definition, types & examples

Enabling technologiesEnabling technologies

New emerging aggregatorsNew emerging aggregators

SummarySummary
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Aggregator DefinitionAggregator Definition

Transparently collects informationTransparently collects information

with with or withoutor without prior source arrangementprior source arrangement

resolves contextual differencesresolves contextual differences

Performs analysisPerforms analysis

not merely gathernot merely gather

Represents userRepresents user

acts as agent for useracts as agent for user
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Aggregator Types & ExamplesAggregator Types & Examples

Comparison AggregatorComparison Aggregator

aggregates book price informationaggregates book price information

Relationship AggregatorRelationship Aggregator

aggregates frequent flier aggregates frequent flier milage milage programsprograms

IntraIntra--organizational Aggregatororganizational Aggregator

aggregates separate departmental calendarsaggregates separate departmental calendars

InterInter--organization Aggregatororganization Aggregator

aggregates information about a company aggregates information about a company 
from multiple sources (financials, news, etc) from multiple sources (financials, news, etc) 
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www.www.amazonamazon.com.com
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www.books.com *www.books.com *

* Acquired by Barnes & Nobles



8

www.www.mysimonmysimon.com.com
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www.www.evenbetterevenbetter.com *.com *

* Now called DealTime.com
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Mega Mega -- AggregatorsAggregators

Note:  multiple book price aggregatorsNote:  multiple book price aggregators

•• using differing sourcesusing differing sources

•• giving differing results !giving differing results !

What about an aggregator of aggregatorsWhat about an aggregator of aggregators

•• A   A   MegaMega-- AggregatorAggregator … more later …… more later …

Aggregators not just about prices ...Aggregators not just about prices ...
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www.www.usairusair.com.com
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www.www.maxmilesmaxmiles.com.com



13

What is What is MaxMilesMaxMiles

You give it all your frequent flyer info, it . . .You give it all your frequent flyer info, it . . .

Does mileage management for  you . . .Does mileage management for  you . . .

Gathers all your frequent flyer infoGathers all your frequent flyer info

Sends a personalized report via emailSends a personalized report via email

Updates reports on web site dailyUpdates reports on web site daily

Searches for missing mileage creditsSearches for missing mileage credits

Analyzes most current Analyzes most current milage milage offersoffers
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From US Airways siteFrom US Airways site
"Access to this information is subject to the rules in "Access to this information is subject to the rules in 
the Dividend Miles Membership Guide. In addition, by the Dividend Miles Membership Guide. In addition, by 
using this site to access your Dividend Miles account, using this site to access your Dividend Miles account, 
you agree that you will use this site in a manner you agree that you will use this site in a manner 
consistent with the Dividend Miles Membership Guide consistent with the Dividend Miles Membership Guide 
and you further agreeand you further agree not to allow access to this sitenot to allow access to this site
to any  third partyto any  third party by revealing your access code to by revealing your access code to 
any third party for any reason. Failure to comply with any third party for any reason. Failure to comply with 
the foregoing restrictions on the use of this site shall the foregoing restrictions on the use of this site shall 
be grounds for the termination of your access to this be grounds for the termination of your access to this 
site and/or your membership in the Dividend Miles site and/or your membership in the Dividend Miles 
program."program."
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“Power of Attorney” on “Power of Attorney” on MaxMiles MaxMiles SiteSite
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Aggregators are your agentsAggregators are your agents

Note:  Note:  MaxMiles MaxMiles is merely aggregatingis merely aggregating

youryour information information for youfor you

More examples of relationship More examples of relationship 

aggregators lateraggregators later

Many more types of aggregators  . . .Many more types of aggregators  . . .



17

Real time 
Tibco

Integrated SpreadsheetIntegrated Spreadsheet SourcesSources

InternalExternal

IntraIntra-- and Interand Inter--Organizational AggregatorOrganizational Aggregator
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Aggregator Types & ExamplesAggregator Types & Examples
Comparison AggregatorComparison Aggregator

aggregates book price informationaggregates book price information
Relationship AggregatorRelationship Aggregator

aggregates frequent flier aggregates frequent flier milage milage programsprograms
IntraIntra--organizational Aggregatororganizational Aggregator

aggregates separate departmental calendarsaggregates separate departmental calendars
InterInter--organization Aggregatororganization Aggregator

aggregates information about a company aggregates information about a company 
from multiple sources (financials, news, etc) from multiple sources (financials, news, etc) 



19

AggregateesAggregatees
Books.com,  Books.com,  MySimonMySimon.com,  .com,  EvenBetterEvenBetter.com.com

Barnes and Noble,  Borders,  Amazon, . . .Barnes and Noble,  Borders,  Amazon, . . .
MaxMilesMaxMiles

United,  American,  TWA,  US Air, . . .United,  American,  TWA,  US Air, . . .
Universal Financial Aggregator (UFA)Universal Financial Aggregator (UFA)

your banks,  your brokers,  your your banks,  your brokers,  your billersbillers , . . ., . . .

Reality:Reality: AggregatAggregateeeess --> Aggregat> Aggregatororss
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OverviewOverview

Aggregator definition, types & examplesAggregator definition, types & examples

Enabling technologiesEnabling technologies

New emerging aggregatorsNew emerging aggregators

SummarySummary
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MIT MIT COntextCOntext INterchangeINterchange (COIN) Project(COIN) Project

AppliAppli--
cationscations

OUTPUT OUTPUT 
PROCESSINGPROCESSING

ODBC DriverODBC Driver

Web Web --
PublishingPublishing

CONTEXT CONTEXT 
MEDIATIONMEDIATION

** Automatic Automatic 
conflict conflict 
detection and detection and 
conversionconversion
- Derived dataDerived data

-- Source selectionSource selection

-- Source attributionSource attribution

INPUT INPUT 
PROCESSINGPROCESSING

* Automatic * Automatic 
web web 
wrappingwrapping

-- SemiSemi--
structured textstructured text

--MultiMulti--source source 
query plan and query plan and 
executionexecution

Data Data 
basesbases

Web Web 
PagesPages

ReceiversReceivers SourcesSources

TRUSTED TRUSTED 
AGENTSAGENTS

BrowsersBrowsers
APPLICATIONS:  Financial services, electronic APPLICATIONS:  Financial services, electronic 
commerce, asset visibility, incommerce, asset visibility, in--transit visibility.transit visibility.
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Emerging TechnologiesEmerging Technologies

Web wrappersWeb wrappers
ExtractExtract selected information from web selected information from web 
( both HTML and XML )( both HTML and XML )

Allows web to be treated as large databaseAllows web to be treated as large database

Context mediatorsContext mediators

ResolveResolve semantic (meaning) semantic (meaning) differencesdifferences

Enable meaningful aggregationEnable meaningful aggregation
& comparison& comparison
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E.g., SemiE.g., Semi--structured Web data: Intel SEC filingstructured Web data: Intel SEC filing

Net Income
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Web NavigationWeb NavigationHome pageHome page

SEC SiteSEC Site

Filing with Intel Net IncomeFiling with Intel Net Income

Target pageTarget page
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Web page  Web page  
spec file *spec file *

WebWeb--Wrapper TechnologyWrapper Technology
Select Edgar.Net_incomeSelect Edgar.Net_income
From EdgarFrom Edgar
Where Edgar.Ticker=Where Edgar.Ticker=intcintc
and Edgar.Form=10and Edgar.Form=10--QQ

TickerTicker Net IncomeNet Income

INTCINTC 1,9831,983

User or ProgramUser or Program
(SQL Query)(SQL Query)

Web Web 
Wrapper Wrapper 

GeneratorGenerator

* Spec file contains:* Spec file contains:
•• Schema definitionSchema definition
•• Navigation rulesNavigation rules
•• Extraction rulesExtraction rules

Web site ( HTML or XML )

SQL
side

HTTP
side

Data record returnedData record returned
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Role Of ContextRole Of Context

CONTEXT VARIATIONS:CONTEXT VARIATIONS:
- GEOGRAPHIC  ( US vs. UK )GEOGRAPHIC  ( US vs. UK )

-- FUNCTIONAL   (CASH MGMT vs. LOANS )FUNCTIONAL   (CASH MGMT vs. LOANS )

-- ORGANIZATIONAL  ( CITIBANK vs. CHASE )ORGANIZATIONAL  ( CITIBANK vs. CHASE )

Context Context

Context

Data:
Databases
Web data
E-mail

$ £

¥

01-02-03

03-02-01

02-01-03

?
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Example : Context DifferencesExample : Context Differences
( from multiple web sources)( from multiple web sources)

Daimler Benz  ( DAI )  Key  RatiosDaimler Benz  ( DAI )  Key  Ratios

P/E RatioP/E Ratio EPSEPS DividendDividend

ABCABC 11.611.6 0.290.29

BloombergBloomberg 5.575.57 15.3215.32 8.1278.127

DBCDBC 19.1919.19 4.364.36 0.8990.899

MarketGuideMarketGuide 7.467.46 10.8310.83 0.470.47
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The 1999 OvertureThe 1999 Overture

UnitUnit--ofof--measure measure mixup mixup tied to tied to 
loss of $125Million Mars Orbiterloss of $125Million Mars Orbiter

“NASA’s Mars Climate Orbiter was lost because “NASA’s Mars Climate Orbiter was lost because 
engineers did not make a simple conversion from engineers did not make a simple conversion from 
English units to metric, an embarrassing lapse that English units to metric, an embarrassing lapse that 
sent the $125 million craft off course.  . . .sent the $125 million craft off course.  . . .

. . . The navigators ( JPL ) . . . The navigators ( JPL ) assumed metric unitsassumed metric units of of 
force per second, or force per second, or newtonsnewtons.  In fact, the numbers .  In fact, the numbers 
were in poundswere in pounds of force per second as supplied by of force per second as supplied by 
Lockheed Martin ( the contractor ).”Lockheed Martin ( the contractor ).”

Source: Kathy Sawyer, Boston Globe, October 1, 1999, page 1.
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Context Interchange TechnologyContext Interchange Technology

ContextContext
MediatorMediator

SourceSource ReceiverReceiver

ReceiverReceiver
ContextContext

ConversionConversion
LibrariesLibraries

SourceSource
ContextContext

SharedShared
OntologiesOntologies

ContextContext
TransformationTransformation

Context ManagementContext Management
ApplicationApplication

ConceptConcept:  Length:  Length

Meters       FeetMeters       Feet
function( )function( )

meters                   feetmeters                   feet
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Example:  Multiple Sources of Financial DataExample:  Multiple Sources of Financial Data

Company Name

Company Name
Net Income

Net Income

Sales

Sales

DAIMLER-BENZ AG

346,577
56,268,168

615,000,000
97,737,000,000

O&A DEM-USD Exchange Rate
1.00 German Mark= 0.58 US Dollar as 12/31/93

DisclosureDisclosure

OANDAOANDA
Web ServerWeb Server

Context MediationContext Mediation
ServicesServices

Users  & Application 
Systems

Company Name

Sales

DAIMLER-BENZ

614,995
97,736,992

DatastreamDatastream

Wrapper Services

*

*

*

*

DAIMLER BENZ CORP

Net Income

*

WorldScopeWorldScope
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Some Context DifferencesSome Context Differences

European with ‘European with ‘--’ ’ 
as separatoras separator

American with American with 
‘/’ as separator‘/’ as separator

American with American with 
‘/’ as separator‘/’ as separator

Date StyleDate Style

DataStreamDataStream
NamesNames

WorldscopeWorldscope
NamesNames

DisclosureDisclosure
NamesNames

Company Company 
NamesNames

100010001000100011Scale Scale 
FactorFactor

22 LettersLetters33 LettersLetters33 LettersLettersCurrency Currency 
SymbolsSymbols

CountryCountry ofof
IncorporationIncorporation

USDUSDCountryCountry ofof
IncorporationIncorporation

Currency Currency 
UsedUsed

DataStreamDataStreamWorldscopeWorldscopeDisclosureDisclosure



32

Domain Model  ( partial )Domain Model  ( partial )
number exchange-

Rate
string

currency-
Type

fro
mCu

r
toC

ur

company-
Financials

sc
al
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ac

to
r

date

country-
Name

curTypeSym

company-
Name

cu
rre

nc
y

fyEnding

company

co
un

try
In

co
rp

fo
rm

at

da
te

Fm
ttxnD
ate

officialCurrency

Some currency context possibilities:
Currency is stated explicitly as part of record
Current not stated, but the same for all (e.g., US $)
Currency not stated or constant, but inferred by country

Inheritance
Attribute
Modifier
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System DemonstrationSystem Demonstration

Single Source Queries with MediationSingle Source Queries with Mediation

Q6.  Scenario: Q6.  Scenario: Using Context Interchange, the financial Using Context Interchange, the financial 
analyst can look at the Disclosure data using analyst can look at the Disclosure data using 
Datastream Context.Datastream Context.

Query: Query: Find out from Disclosure what Net Income for Find out from Disclosure what Net Income for 
DAIMLERDAIMLER--BENZ was.  Use Datastream Context.BENZ was.  Use Datastream Context.

Capabilities Demonstrated: Capabilities Demonstrated: 
Ability to perform Scale Factor Conversion, Date Ability to perform Scale Factor Conversion, Date 
Format Conversion, Company Name Conversion.Format Conversion, Company Name Conversion.
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Demonstration Demonstration –– context2.mit.educontext2.mit.edu
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Conflict Detection and MediationConflict Detection and Mediation

Date convert
Mediated Query in Datalog

Scale factor convert
Name convert
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Mediated SQL Query & ResultMediated SQL Query & Result

Mediated SQL Query

Adjust scale factor

Date format
conversion

Name conversion

Final results – from Disclosure but in Datastream context
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OverviewOverview

•• Aggregator definition, types & examplesAggregator definition, types & examples

•• Enabling technologiesEnabling technologies

•• New emerging aggregatorsNew emerging aggregators

•• SummarySummary
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Concept of a Universal Financial Aggregator ( UFA )Concept of a Universal Financial Aggregator ( UFA )

CitigroupCitigroup
Credit CardsCredit Cards

UserUser

FidelityFidelity
BrokerageBrokerage

FleetFleet
BankingUFAUFA Banking

BancOneBancOne
Credit CardsCredit Cards
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Universal Financial Aggregator (UFA) DemonstrationUniversal Financial Aggregator (UFA) Demonstration
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Aggregated Report produced ( top part )Aggregated Report produced ( top part )



41

Aggregated Report produced ( bottom part )Aggregated Report produced ( bottom part )
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Current UFA Offerings (examples)Current UFA Offerings (examples)

Account Aggregation Technology SuppliersAccount Aggregation Technology Suppliers
•• YodleeYodlee
•• VerticalOneVerticalOne
•• eBalanceeBalance

Account Aggregation OfferingsAccount Aggregation Offerings
•• Chase, Fleet, Citibank (Chase, Fleet, Citibank (myCitimyCiti.com), . . ..com), . . .
•• MerrillMerrill--Lynch, Fidelity Investments, . . .Lynch, Fidelity Investments, . . .
•• Yahoo, AOL, . . .Yahoo, AOL, . . .
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“Aggregation  . . . The ‘killer app’ in the “Aggregation  . . . The ‘killer app’ in the 
ee--finance revolution”finance revolution”

http://www.tfconferences.com/conferences/AAG01/index.html
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“After Aggregation” Services

FI FI 
#2#2

FI FI 
#3#3

Other Internet SourcesOther Internet Sources
First Call

FI FI 
#1#1

UserUser
UFAUFA

Account Account 
Analyst Analyst 

First Call
Asset Asset 

Allocation

ExcelExcel

AdvisorsAdvisors

WizardsWizards

AgentsAgents

Allocation

“After Aggregation” Services

Financial  Financial  
SourcesSources

UserUser
InformationInformation

Intranet SourcesIntranet Sources
and applicationsand applications

• Emergence of Open Aggregation
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Advisors:  Stock holdings reAdvisors:  Stock holdings re--aggregateaggregate
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Wizards:  Money Market (MMA) exampleWizards:  Money Market (MMA) example
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MMA is also an MMA is also an aggregator,aggregator, of MM rate sourcesof MM rate sources

Better rates
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MultiMulti-- MegaMega-- Aggregators !Aggregators !

The Universal Financial Aggregator (UFA) :The Universal Financial Aggregator (UFA) :

AggregatesAggregates your financial informationyour financial information

several ways: totals and stock holdingsseveral ways: totals and stock holdings

Also uses the Money Market Also uses the Money Market AggregatorAggregator

which draws on multiple MM sourceswhich draws on multiple MM sources

including sources that are, in fact,including sources that are, in fact,

aggregatorsaggregators of some MM sourcesof some MM sources
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There may be value in aggregation but…There may be value in aggregation but…

The REAL VALUE is The REAL VALUE is after aggregationafter aggregation servicesservices

Books.comBooks.com -- How to price my books?How to price my books?

MaxMilesMaxMiles.com.com -- Who flies where and when?Who flies where and when?

Money Market/CD ratesMoney Market/CD rates -- Will my offering be Will my offering be 

effective? Are the holes in the market?effective? Are the holes in the market?

UFAUFA -- Can I manage my finances better?Can I manage my finances better?
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OverviewOverview

Aggregator definition, types & examplesAggregator definition, types & examples

Enabling technologiesEnabling technologies

New emerging aggregatorsNew emerging aggregators

SummarySummary
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Key Insights and ImplicationsKey Insights and Implications
InsightsInsights
•• Everyone impactedEveryone impacted

•• AggsAggs not limited to price not limited to price 
comparisoncomparison

•• AggsAggs can be combined and can be combined and 
aggregatedaggregated

•• AggsAggs create new info spacescreate new info spaces

•• AfterAfter--agg agg even more importanteven more important

•• Business models and market Business models and market 
conditions continue to changeconditions continue to change

•• New technologies becoming New technologies becoming 
availableavailable

ImplicationsImplications
•• Be part of strategy planningBe part of strategy planning

•• Identify new Identify new Agg Agg applications applications 
and business opportunitiesand business opportunities

•• Entirely new types of Entirely new types of 
applications can be definedapplications can be defined

•• Who will own this spaceWho will own this space

•• This must be exploitedThis must be exploited

•• Must be prepared for Must be prepared for 
changes changes 

•• Start exploring them nowStart exploring them now
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The 1805 OvertureThe 1805 Overture
In 1805, the Austrian and Russian Emperors In 1805, the Austrian and Russian Emperors 

agreed to join forces against Napoleon. The Russians agreed to join forces against Napoleon. The Russians 
said their forces would be in the field in Bavaria by said their forces would be in the field in Bavaria by 
Oct. 20Oct. 20..

The Austrian staff planned based on that date in The Austrian staff planned based on that date in 
the the Gregorian calendarGregorian calendar.  Russia, however, used the .  Russia, however, used the 
ancient ancient Julian calendarJulian calendar, which lagged 10 days behind., which lagged 10 days behind.

The difference allowed Napoleon to surround The difference allowed Napoleon to surround 
Austrian General Mack's army at Austrian General Mack's army at UlmUlm on Oct. 21, well on Oct. 21, well 
before the Russian forces arrived.before the Russian forces arrived.

Source: David Chandler, The Campaigns of Napoleon, New York: MacMillan 1966, pg. 390.
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Current Projects ( partial list )Current Projects ( partial list )
• Aggregation strategies Aggregation strategies (e.g., Open aggregation)(e.g., Open aggregation)
•• Regional & Global Aggregation:  Regional & Global Aggregation:  Cultural & legalCultural & legal
•• MultiMulti--enterprise enterprise eBusinesseBusiness: : Trust & relationshipsTrust & relationships

•• Financial services/Internet support for Financial services/Internet support for SME’sSME’s
•• Future Financial Services Future Financial Services (e.g., Wireless aggregator)(e.g., Wireless aggregator)

•• Context Mediation & Web data extraction *Context Mediation & Web data extraction *
•• Data Quality & What XML will and will Data Quality & What XML will and will notnot dodo
•• Internal data standards efforts Internal data standards efforts (e.g., EDSI)(e.g., EDSI)
•• Other new technologies Other new technologies (e.g., Mobile aggregation)(e.g., Mobile aggregation)

* Patents awarded in 1999* Patents awarded in 1999
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For Further Information and ContactsFor Further Information and Contacts

MIT Research:MIT Research:
–– http://context2.http://context2.mitmit..eduedu and and 

http://context2.http://context2.mitmit..eduedu/aggregation/aggregation
–– http://web.http://web.mitmit..eduedu//tdqmtdqm

MIT  Technology Licensed Software:MIT  Technology Licensed Software:
–– http://web.http://web.mitmit..eduedu//smadnicksmadnick/www/patents.html/www/patents.html

Email Contact: Email Contact: 
–– Stuart Madnick at Stuart Madnick at smadnicksmadnick@@mitmit..eduedu
–– Michael Siegel atMichael Siegel at msiegelmsiegel@@mitmit..eduedu
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