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Advanced Capture of Insurance Documents

Executive Summary

from Paradatec is an advanced document recognition technology that was initially
designed for the insurance industry. In a mailroom, eliminates the need to manually
sort any mix of documents before scanning. One can literally feed incoming paper or faxed
documents directly into a batch and automatically detects the types of the
documents it is fed. also is able to discover data within documents where the layout
of the document may be variable, per state for example, or unpredictable, such as in the case of
automobile repair invoices.

is designed to extract data from documents and pass on indexed data to other
systems. There are many products on the marketplace today that have the capability to process
structured forms but these products typically are difficult to administer with a wide variety of
document types and are unable to handle variable document layouts. Most forms processing
products need “templates” to define the layout of a known document e.g. the format of a HCFA
1500 healthcare claim form. Templates allow these products to only OCR known regions of a
document for specific data. For the insurance industry, where there are document variations
everywhere, templates become hard to maintain.

typically does not use templates or make assumptions about the layout of potential
documents or forms. It always performs a full-page OCR. It analyzes the OCR output based on
rules that define the general properties of various types of documents. It then determines the
document type such as: “Annuity Application” or “Dental Insurance Claim Form”. Rules also
indicate the general properties of data fields to be extracted (without needing to know locations of
data fields). Despite incorporating a process which includes a full-page OCR for each page,

typically processes a page per second or roughly 3600 images per hour per CPU
core. This unparalleled performance has proven to be able to meet the needs of organizations
processing hundreds of thousands of pages per day.

can process insurance documents from any source without special logic for the
layout of documents from that specific source , Le. can:

Automatically sort mixed batches of applications and attachments without separator sheets
needing to be inserted between these documents.
Extract key data such as: insured person’s name and address, insurance number, effective
dates, date of loss, and etc... without special templates for individual document variations.
Validate the information extracted against databases to make certain that the data is
accurate.
Perform “reasonability” tests on data such as “Date of loss”, Drivers license humber, etc.
Accurately determine which of the data extracted needs to be verified by a human being.
Perform all of the tasks above without the need for scripting or complex programming since
is tuned purely through a graphical user interface. This means that there is
no need for IT staff to maintain the system.

is typically deployed in large-scale, high-volume environments. Our reference sites
process up to 250,000 scanned images per day.
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1. Background

Paradatec has been in the insurance technology business for more than ten years and has
a proud history of innovation.

Paradatec’s own OCR technology (PROSAR) is able to perform a full-page OCR of a page in much
less than a second. This is vastly faster than any competing applications on the market today. This
unique capability allows our product to process a document very much like a human would. We
read the document from top to bottom, and then determine where the data is that we need.
Competing applications have slower OCR and therefore need to perform a variety of shortcuts
intended to allow them to “anticipate” the location of the data to be extracted. This approach may
work fine for documents where layout is quite standard or where there are not too many layout
variations. However, for the insurance industry, where a great deal of variation is common, this
approach becomes difficult to manage.

has been in production operation for the past ten years and makes unstructured
documents available to back end systems either via the Paradatec Capture Module, or
alternatively, via the Kofax or EMC capture platforms. Paradatec, the creators of ,
have collaborated on projects from 5000 to 250,000 scanned images per day.

Some customer reference sites include:
Company Name Insurance Vertical
Signal Iduna Health, Casualty, Life, Retirement
AMB Generali Life, Health, Liability, Property/Casualty
lowa Medicaid Health
Allianz Property/Casualty, Life, Health
Noridian Health

One of the major strengths of is its scalability.

Our customers are achieving processing rates of up to 30,000 images per hour.

© 1988-2009 by Paradatec. All rights reserved. 4
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2. Structured Document/Form Processing

Structured documents or forms are pages with a pre-defined layout. The positions of lines or
shapes on the form can be used to identify which, of a known list of forms, this is.

Prescription Drug Reimbursement Form
See the back for instructions. Complete all information.

An incomplete form may delay your reimbursement. \

Member/Subscriber Information See your Member ID card. Claim Receipts

counn] L[Sl To]-TEIAE L 17 R recepts on ez il on the

verter p AT AR TR TETT] e oo ort angof e

\ ] TOE . SamiTH receipts areor a medication that;

Member Name fFirst, Last) O is a compound prescription.
(B opie DRWE f 50, make fure your pharmacist lists

Street Addre: all the ingredients and quantities on

l AITe A @@ @ the receipt.

Ciy / O was purchased outside the U.S.A.

if so, please indicgte:

Patie7( Information Country N

| . Currency used _

Patiefit Name (First, Last) - O is for treatment of ap allergy.

Patjént Date of Birth (Mgfith/Day/ Year)| @ @@ m

Refatiop/to Plan member

Female & /felf O isabled Dependent
> Spouse i « Dependent Parent
i 5 Eligible Child 1 7 Other
I « Depend tudent [ « Non-spouse Partner
Phafmacy Inforfation

For structured document recognition, known shapes and text
may be checked in a specific area of a document to
determine if a document is of one template type. In this
example, it is possible that the area shown might be analyzed
to see if this is a standard (known) medical form. If so, only
specific areas are OCR’d to obtain index data.

Form-reading technologies employ “reading zones” to limit the time needed to OCR/ICR a
document.

can be used to process structured forms. Our approach is more reliable
than the traditional zone-OCR approach. We read the entire page, look for the labels that
identify the data to be extracted, and then extract the data from exactly the right place. In
the example above, we would discover the location of the label “Member ID” from reading
the entire document and then know exactly where to find the value of the Member ID itself.
This methodology means that our solution works flawlessly in less than ideal situations. For
example, many insurance organizations allow members to print forms from the Internet, fill
them out and fax them in. The forms can be shrunken or expanded by the printer or fax
equipment. In these cases, the traditional approach of looking for data at fixed coordinates
on a page will not work. The more flexible “on-the-fly” approach of reading the document
from top to bottom guarantees a more reliable result.

© 1988-2009 by Paradatec. All rights reserved.
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3. Unstructured Document/Form Processing

The unstructured document processing capabilities of are useful where either:
Existing technologies do not scale well. is designed to scale to
hundreds of thousands of pages per day.

The layout of the data within a page changes from time to time e.g. if the
form/document creator updates it.

Some forms/documents may never have been seen by the recognition system e.g.
a new layout of an application form is created.

The variety of the incoming documents is so great that it would be impractical to
create a template for each document type e.g. per-provider variations or per-state
variations.

Speed and scalability are a factor.

The format of the data to be extracted varies e.g. “One hundred and sixty thousand
dollars” == “$160,000.00”

The amount of information to extract is unpredictable e.g. tabular data needs to be
automatically indexed but the number of rows/columns varies.

Multi-page documents exist where there is a relationship between fields on different
pages.

In larger-scale environments it is not practical to pre-define “reading zones” for OCR/ICR.
Instead, it is necessary to perform a full-page OCR and attempt to make sense of every clue
provided by the document to determine both its type and index data.

ADULT MEDICINE SPECIALI REMITTANCE
088 08/01/03 PAGE #: 20F 5 NOTICE

PERF PROV SERV DATE POS NOS PROC  MOD BILLED | ALLOWED DEDUCT COINS GRP/RC-AMT ~ PROV PD

NAME BLOGGS, FRED HIC 00637 ACNT 00555
1234052 0731 073103 12 2 98352 85.00
PT RESP 9.66 CLAIMTOTALS 85.00

ICN 2323232323232 ASGY MOAMAO1
0.00 8.56 CO-55 34.66 66.42
0.00 856 CO-55 3466 66.42

NAME DOE. JANE HIC 00677 ACNT OCH35
1234052 0731 073103 12 2 98352 66.00 44,66
PT RESP 9.66 CLAIM TOTALS 66.00 4466 0.0¢

ICN 2777777777777 ASGY MOAMAQ7
0 7.99 CO-55 44.21 45.79
7.99 CO-55 4421 4579

NAME DAY, DORIS HIC 00637 ACNT 00B55 ICN 2323232323232 ASGY MOAMAO1
1234052 0731 073103 12 2 98352 85.00 48.99 000 856 Ci 34, 66.42
PT RESP 9.66 CLAIM TOTALS 85.00 48.99 0.00 8.56 CO-b! 66.42

A full-page OCR allows to read the entirg
document, then discover in context wh the dataFor
example, the column “BILLED” is located by Yicsinfling all
of the dollar values on the page, then lookingddabel that

might indicate the appropriate dollar amount column

The software maintains a list of synonyms for ektfel so
that every synonym for every possible layout of doeument
is supported.

A key strength of is its ability to recognize and index structured as well as
unstructured documents. Most insurance environments involve a mix of structured and
unstructured documents.

© 1988-2009 by Paradatec. All rights reserved. 6
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4. Insurance Verticals

Paradatec’s unique technology has been applied to a number of insurance sub-verticals including:
Health
Casualty
Property (Home, Auto, ...)
Life and Annuity
Liability

The discussion below is intended to highlight the advantages of using a sophisticated document
recognition technology in these verticals.

4.1 Health Insurance

Perhaps the most common document that a health insurance company may receive is the

venerable CMS 1500 form (Or an o HEALTH INSURANCE CLAIM FORM Per [TV
_ e — o e S O ]
(Modicare #) [~ (Medicaid SN )
equivalent). Sl N ke = 55 e
Smith, Joh S ith, J J
e e AR W;D LR
042 Homeward Dr. sair [ spoves [K] oria [] ower [] 1642 Hiomeward Dr.
M M - cITY STATE | 8. PATIENT STATUS i z
Th|S IS a flxed form that can be read Loveland OH[  sngo[] mamea[X] ommer[] " Loveland ’58;: §
. ZIP CODE TELEPHONE (Inclide Area Code) ZIF CODE TELEPHONE (INCLUDE AREA GODE) E
as standard, or with the red form 45140 (513 555-1212 | moomaf g [ e as1e0 |"(875) Ssb 1212 B
Cy o-mssn r'#nuﬁ“ j gﬁg (L:Jl it Name, First Name, Middia Initial) 70. 15 PATIENT'S CONDITION RELATED TO: N stuREgse r;gcsv Té:u;;:n FECA NUMBER E
background dropped. o s T R e £
.o A—— pron B O frsmetifolee e0) :
i . 1 B &4 ™ ' - s [Xre Hilltop School District ;
is able to achieve a ‘“"mfrss‘é‘cm Bigtrict = o PR e g
. . 5 INSURANGE FLAN NAWE R PROGRAM FANE <5 RESERVED FOR [OGAL USE 76 THERE ANGTHER FEALTH BENEFT LAY z
remarkable level of automation in Met Health O B rm s oo
reading these forms due to the o AT o e P S e s oy | B e B s s e o
advanced forms reading techniques = GmEm— Tomirs R e A
. . . . 9! 8% i d ey L T |
d ISCUSSGd In Sectlon 2 earller. 7. E;\:z:p;sj:gﬁee;mslc\m 'OR OTHER SOURCE |7.sxg.5rcg»t§]55?r2n$r2znnxm PHYSICIAN 1e. ::::ruvv‘ynon D“AI‘ESR LATED :Z ““J:NTNWT \\(z;&
o T e T oy Em e
azyitis .
WL a L.

In addition to standard forms such as HCFA, UB92, and etc... is designed to
process unstructured documents such as Explanation of Benefits (EOB) documents. These
documents are created by health insurance organizations as remittance advice documentation
accompanying a check to a health care provider. A health insurance company may receive copies
of other insurer's EOBs when secondary claims are involved.
The ability to reliably read these EOB pevicAREsERvcE s SR coecia < HETNE e
documents is something that sets
apart in the industry.
will  discover column
layouts “on-the-fly” without a template for | &% = "8, He  sp BTEEETEET s
each EOB layout. This provides the |wwe co e = oy jowoss oo ssov woawer
flexibility needed to support tens of

PTRESP 9.66 CLAIM TOTALS 66.00 44,66 0.00 7.99 CO-55 44.21 4579

. DOR
thousands Of Ia Outs 1234052 0731 073103 12 2 98352 8500 4899 000 856 CO-55 3466 86.42
. PTRESP 9566 CLAIM TOTALS 85.00 48.99 0.00 856 CO-55 3466 66.42

PERF PROV SERV DATE POSNOS  PROC MODS BILLED  ALLOWED DEDUCT COINS GRP/RC-AMT  PROV PD
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Explanation of Benefits documents are by no means the only unstructured document type that an
insurance company may process. Dental claims for example, are notorious as a semi-structured
form (where there are a large number of layouts of the same form).

can have significant value in a health insurance company mailroom. The
technology is able to automatically:

Sort mixed batches of HCFA's, dropped HCFA's, EOB attachments, UB's and dropped UB's
(whether typed or handwritten). Thereby eliminating manual sorting.

Determine document boundaries in batches with documents comprising say a UB form,
several attachments and then another UB form i.e. we automatically correlate the EOB
attachments for a form with the form itself.

Determine that a form is a multi-page HCFA, possbily by reading the insured's name/ID
from each page and finding a match.

4.2 Property & Casualty Insurance

The incoming documents in a Property & Casualty environment are also typically a mix of standard

forms and unstructured documents. Since we have already covered the Paradatec methodology for
structured forms we can focus here on unstructured documents common to this vertical.

Vendor invoices are common in both property and " o ClNVO'CE
casualty insurance. There typically may be tens of | aeovein e ot 200
thousands of potential layouts but with common | jaren Gosme Do “ses o
data to eXtraCt eg . Vehicke Cwner: Viehicle Info:
- Vendor Identity M:. R U, Blind 07 Mini Coapar
. 233 Winding L= Miles: 238,004
Invoice Number Spaeci‘inng-lgsighr:. OH 75010 VIN: JvM0S03276-123
nvoice date Insurance: Blus Circls of Kentucky Phone: 1-800-333-4444
I dat
Owner details O FRomse
X Ope@ton Desc QTY Price Cost
Vehicle ID Number (VIN) .
Repair Front fender 1 120.05 12098

Claim Number

Imoice Total: $129.08

IS not trained to read the layout of a specific invoice, but rather to discover “on-the-
fly” the attributes of an invoice by reading the entire document in context and then discovering the
appropriate information (just as a human would).

The benefits of automation of the mailroom also apply equally to property and casualty insurance.

© 1988-2009 by Paradatec. All rights reserved. 8
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4.3 Life, Annuity and Liability Insurance

One of the challenges of the incoming
documents in these verticals is that each US
state law may mandate different required text on
certain forms.

The net effect is that, if an insurance company
has, say, thirty common forms, these become
thirty times fifty variations as a result of
mandatory per-state regulations.

An approach that tries to apply a fixed template
to extract data at a certain location becomes
unmanageable with, say, fifteen hundred
document layout variations. As you should see in
the illustration to the right, the lower (Ohio
version) of this form has a block of text that is not
required in another variation of the form from
another state.

In this example, without an adjusted template per
layout variation, the reading zone for the Payroll
Index Number will be missed in the Ohio version.

does not have this limitation since
it reads the entire document in context and
determines the correct location for the Payroll
Index Number from the label “Payroll Index
Number” on the paper itself.

Ohio Version

© 1988-2009 by Paradatec. All rights reserved.




Summary

provides the capability to process documents that are hard to handle with traditional
zone-based systems. Our software eliminates the need to manually sort any mix of documents
before scanning. One is able to literally feed incoming mail directly into a batch. From here,
automatically detects the types of the documents it is fed.

Our product is configurable by the end-user. This allows an organization to leverage the
knowledge and experience of their own people, who in every case, will have the best knowledge of
what makes one document different from another

IS a proven technology used in large insurance environments since 1997. One of its
key features is scalability. It can, and has, scaled to hundreds of thousands of scanned images per
day.
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