WO 2009/085555 PCT/US2008/085585

22W 1/9

Cardholder / 20

Transaction
Begins
24 R
Merchant
Authentication
26 ~

LMerchant Bank

Q
o BANK ot
Q

i}
-

Transaction
Submitted

28W

Network

Merchant
Payment

Transaction
Submitted
30 R

Merchant L Issuer
Payment

N q
DBANK oL o lj

32 M
Cardholder
Cardholder
Payment

Prior Art
FIG. 1




WO 2009/085555

2/9

120
/__

PCT/US2008/085585

DATABASE
COMPUTER
[\
| 114
116 I
v [ |
|
|
DATABASE :
SERVER :
I
|
|
l
SERVER I
112 \/\/\ 114
COMPUTER —J

100/

FIG. 2



WO 2009/085555 PCT/US2008/085585

3/9

| =
| Web  Application
= | Server Server
: : 126 124
I
: LAN/
: 136
|
|
|
|

i
//uf

|

|

|

! 3 Parties 138 140
: e.g., Acct Holders,
:

|

Customers, Auditors
146

FIG. 3

el I
Database :
Server : 134
116 |
=
150 LS
|
VAN : RAID 5
I Disk
| Storage
]
‘N
Directory ~ |
Server :
I J
——————————— |
|
=
142



WO 2009/085555

High Level

4/9

Ensemble Prediction Process
Overview

210

Daily New/ ‘
@w

PCT/US2008/085585

200

Fig. 4

/204 /202 '/206 208
Aggregates: as - Numerical
Documents k-NN Prediction Th":r:;g‘;o‘za'a. Slgnature
Prediction ~ Prediction
Collect 222
Predictions and
meta data about /
predictions
220

- : 224
ODM Application
226
Predicted [~
Aggregate Value

and Confidence

Fig. 5



WO 2009/085555 PCT/US2008/085585

5/9

250

Finding k-Similar Locations for /

Non-Aggregated Merchant

Locations
256
258
MasterCard Location New/Changed Daily New/
Acceptors Coordinates Location Coordinates Changed
DB Locations

252

254

FIG. 6



WO 2009/085555 PCT/US2008/085585

/

Search for k locations

with min. distance\/~ 282

K Similar Locations for

284
new/changed location N

Find mode aggregate

286
value \/

|

Predicted Aggregate

288
Value \/\

FIG. 7



WO 2009/085555

w
o
=

Lbcalion 1

306~

Locatlon 2

00

Feature Extraction

719

—

| need to find the
aggregate for 10,000 new
locations

302

PCT/US2008/085585

| have a new
merchant set

defined, but | wonder
if | am missing any

similar?

Seryer

Query

Set1 Feature Extraction—{ . _
Documeht 1
Feature\ Extractlon_J

( Logation 4

9

308

Set 2 Feature

0

Location 8

Location N

W

310/

(" Location 8

0

Set3 .

V Lorﬁaﬂon 9

Location 10

\

312

i

SetM

i

" Location N

Feature Extraction

v

Feature Extraction—|

W

0

Feature Extraction—

[9

320

330

Extraction—
Document 2

Feature Extrac:tion——l

Feature Extraction

_J

322

Dictionary
All known feature values

and sub-values in the
space/Iniverse Documerit
. Frequency

Document 3

Feature Extraction

Fedture Extraction

324

Document M

Feature Extraction J

Fig. 8

locations that are

350

Query

Features/Document Relevance
Engine

Optimization Search

Sparse Matrlx
Feature Values/Sub
Values to Documents
Represented as Term .
Frequency/Invérée
Document Frequency

———— 300



WO 2009/085555 PCT/US2008/085585

8/9 400
One Time Process /
402 404 406
Space of Generate Similarity
Candidate Random ] Matrix of
Match Sample of Random
Data Match Fields Dataset
A 4
Principal /
Components > Principal
Factor Analysis Components
408 410

FIG. 9



WO 2009/085555 PCT/US2008/085585

9/9

Monthly Process

Calculate
e Create
Similarity

between each Binary Key

Candidate/Field »  foreach 450

T candidate
to each Principal M
record
Component K

\ 454

452
Join each record to be matched to each
candidate record which shares the same
binary key value to quickly retrieve high
probability match candidates.
On Demand Process 456
File of data B_CfeatKe
to match to ]inary ﬁy
the >  foreach
candidates record 1o *e
matched

*Each position of the binary key represents the given
record/field’s similarity to the corresponding principal
component. If the similarity is above a predefined threshold,
the given position of the key for that record will have a value
of 1, otherwise it will have a value of 0

FIG. 10





