110

X

N—_

Merchant Database

1/11

N

130

Transaction Database

100

/

Merchant data

Merchant Identifier

Merchant Geolocation

Merchant Address

Merchant Postal Code

FIG.2

Transaction Data Processing
System

FIG.1

132

/

Transaction data

Payment card identifier

Merchant Identifier

Transaction Time / Date

Physical Transaction Flag

\

Transaction Amount




2/11

400

\V

Transaction data
processing system

Issuer 100
174
\ 4
data
Payment warehousing
network system 180
170
A
A
Acquirer
rm----- 168
Payment
processor
166
*
i y
.: Merchant Payment
beme o terminal card
162 160
Merchant Cardholder F I G . 4
154 152



3/11

100

/

Transaction Data Processing System

Transaction Data
Extraction Module

Target Merchant

Estimation Module

504 —

Transaction Data
Analysis Module

Merchant Data

506 —_|

Merchant
Geolocation Look Up
Module

600

Geolocation T—508

Extract target merchant transaction data

For each transaction,

identify payment card

Identify transactions within a ti

me period including respective

transactions at target merchant

merchant g

Identify geolocations forming part of customer journey including
target merchant, thereby identifying potentially neighboring

eolocations

| _— 608

neighboring merc

Estimate geolocation of target merchant using potentially

hant geolocations

Update geolocation of target merchant




4/11

- Customer A

| == Customer B

=+ Customer C
=+« CustomerD

- 5

i s sl

Teany

. _0\
R
.

| .

"

=

o o

a7 4

FIG.7




800

5/11

Geolocation data: potentially
neighboring merchant geolocations

|_— 802

Are there more
than 2 data
points left?

804 806

yd

Centroid not found

808

Find centroid

Calculate distance from the centroid
and remove points outside 0.5
standard deviations

|_—810

Is the new
centroid within
threshold
distance of
previous
centroid?

812

Estimate target merchant
geolocation as centroid

814

FIG.8



5

&

&
&
g
&
&
g @
&
%
&
L w
&
,&
&
~106 ~50 ¢ 50 100
50
200 1
pie
S0

{}.

L 2500 5000 7500 10000 12500 15000 17500

Standard Deviation: 202.254 km

FIG.9A

FIG.10A



45

7/11

€ g

L
.
'y
746 ~74.4 742 740  -718 “736 ~73 4
FIG.9B

200

150

100 4

200 &0 00 800 1000 1200 1400 1600

Standard Deviation: 20.368 km
FIG.10B



8/11

400 4

75

s

«%

-875 -850 -825 -80.0 ~775 750 -725

160

140 4

120 4

100 4

- 8 & 8 B

2% 25

Stanaard Deviation: 6.825 km

78 275

~70.0

FIG.9C

FIG.10C



absolute error

Mean

in Haversine Distance (km)

2009 %

175 4

100 1

9/11

lteration

Predicted location
40.778991 ,-73.982721
Actual location
40.762238, -73.985130
Error distance

0.580 Km

FIG.11



1000

1012

10/11

1014

/

/

Transaction Data

-

/ )

31 party merchant
attributes

Geolocation Estimation

1020

Matching process

1070

1044 ——

1042—__ | | Improved merchant
data

|~ 1010
1030 1050
Real-time

authorization process

[

Geolocation

T
%

A 4

NS

management system

~

Fraud

/

N
1060

[ )

Declined

If the timing between two
transactions at two different
merchants < estimated
travel time between
estimated geolocations of
the two respective

\ merchants /

Approved

\

1080

FIG.12



11/11

500

110
Secondary Storage 530
524 'y
Transaction Extraction Module
502
RAM
Transaction Data Analysis
Module 504 < > 528
CPU
Merchant Geolocation Look UP <« ROM
Module 506 522
526
Target Merchant Geolocation
Estimation Module 508 J
y
Merchant Data Update Module Network
510
532

FIG.13



