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Legacy document processes 
do not meet today’s needs

Manual processes do 

not scale easily 

with document volume

Legacy OCR and manual 

processes are time-consuming, 

error-prone, and expensive

Difficult to find useful 

information needed 

for business decisions

Faster document processing shortens decision cycles;

this allows you to serve more customers and have people do higher-value tasks
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The hidden costs of legacy systems

Lost revenue Higher costs

Risks to maintaining status quo
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Benefits of AWS intelligent document processing

AWS enables a fully 

automated IDP 

workflow, no ML 

experience required

Go beyond OCR with 

accurate, versatile 

information extraction

Serve end 

customers faster

Analyze documents and send 

key insights to downstream 

systems and workflows 

Reduce the total cost of 
document processing
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Amazon Textract – Features

Text (OCR) 

Handwriting

Specialized documents

Invoices & 

receipts

Vendor

Identity documents

Paystubs

Earnings

QueriesTables

Forms

Claims Forms

Employment history form
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Go beyond OCR with accurate, 
versatile information extraction

Accuracy of forms and tables allows customers to automate 

documents that previously needed manual processing 

INPUT OUTPUT

Raw text

Forms

Table recognition
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Documents are used 

across lending 

lifecycle

Invoices 

& receipts

Tax 

documents

Payroll

documents

Credit 

statements

And many more…

Mortgage 

statements

Bank 

statements

Employment 

verification

Asset 

verification

Identity 

verification
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Document classification 
(mortgage statement vs. 
payroll document vs.              
identity document)

Data variations 
(date of birth vs.             
DOB vs. birthday)

• Post processing

• Custom models

• Post processing

• Expensive & time 
consuming

• Pre processing

• Expensive & time 
consuming

• Custom models

Data structure
(table, form, implied fields) 

Routing & orchestration
(choosing the best data extraction 
model for the document type)

• Development & 
management 
overhead

• Templates are brittle

Nested data
(page sections, duplicate 
fields) 

• Development & 
management
overhead

• Expensive & time 
consuming

Challenges in mortgage loan data extraction 
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Packaged use-case solution 
to accelerate workflows
A M A Z O N  T E X T R A C T  D O C U M E N T  P R O C E S S I N G  S O L U T I O N  F O R  M O R T G A G E S

Automated end-to-end 

processing of mortgage packages

Pre-trained on diverse sets of 

mortgage document types

Faster time to valueValidate 

mortgage package

Extract data

Classify & split mortgage 

documents

Analyze Lending API

Mortgage loan 
package
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Classify type 

of document

Loan ID: 12345678

Loan type: CONVENTIONAL

Loan amount: $552,500

Interest rate: 5.555%

Extract information 

specific to your business

Tax statement

Wage statement

Bank statement

Upload a multi-

page loan package

Understand what 

information is 

present

Signature present 

on:

1005

check

Missing signature 

on:

1003 

StartLendingAnalysis

Analyze lending documents with a simple API 
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Mortgage documents
S P E C I A L I Z E D  S U P P O R T  F O R  M O R T G A G E  L O A N  D O C U M E N T S

OUTPUT

Document Class: UNIFORM RESIDENTIAL 
LOAN APPLICATION

Borrower First Name: CARLOS

Borrower Last Name: SALAZAR

Borrower Middle Name: 

Co-Borrower First Name: MARTHA

Co-Borrower Last Name: RIVERA

Co-Borrower Middle Name: 

Type of Mortgage and Terms of Loan:

Loan Type: CONVENTIONAL

Agency Case Number: ABC1234

Lender Case Number: XYZ6543

Loan Amount: $552,500

Interest Rate: 4.555%

Number of Months: 360

Amortization Type: FIXED RATE

DOCUMENT

No templates or 
configuration required

Single API upload for 
classification and data 

extraction with accuracy

Outputs normalized 
field names and 
supports implied 

elements
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Automate mortgage 
document processing 
with AI/ML technologies
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NMLS #35953
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About PENNYMAC

Company: As a top mortgage lender with over 4 million lifetime customers, 
Pennymac has a wide range of mortgage options available to suit the unique 
needs and financial goals of our current and prospective homeowners across the 
nation

Our mission is to build a foundation of homeownership by enabling people to 
achieve and sustain their aspirations of home  
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Processing – Correspondent lending

Other mortgage 

company

Complete loan 

packages

Human review

Other mortgage 

company

Borrower Document 

custodian

Pennymac 

storage
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Processing – Direct lending

Bank 

statement

Pennymac 

storage

Asset reviewBorrower

Boat sale 

receipt

Pennymac 

storage

Liabilities 

review

Borrower
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Millions of documents

Created loans
When creating loans, 

context is fluid and 

documents are hard 

to organize

Purchased loans
When loans are purchased, 

documents are delivered in a 

single PDF that’s hundreds of 

pages long with no context or data

Massive cost
We typically spend over 

$20 million annually in directly 

dealing with documents and lose 

out on much more in time spent
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Vendor process

Pennymac 

systems 

No direct control of the process

Inappropriate for multiple single 

file uploads

No immediate feedback
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Document processing at Pennymac

OCR

Extract text, tables, 

forms, and data 

from merged 

documents

Classify

Classify all 

documents on a 

page-by-page basis

Index

Reorder all 

documents into a 

preferred business 

structure

Harvest

Create a structured, 

normalized dataset 

from OCR output

Assemble

Compile all 

documents into one 

with consistent 

formatting
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Amazon Textract – Benefits

Accuracy

Queries

Forms and tables

Helper libraries
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Amazon Textract at scale

.

.

.

Start AWS Step 

Functions

Map state runs 

Amazon Textract 

in parallel for 

each chunk

Document is broken into 

multiple chunks

Final Step Functions task 

combines results from all 

chunks and collects 

reference data
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IDP with Amazon SageMaker

Collect
Our pipeline runs to aggregate OCR’d text data from our 

data lake into three separate data partitions

Tune
Pipeline takes 2 of the partitions for training and 

programmatically chooses different hyperparameter 

optimizations until the best permutation is found

Evaluate
Remaining unseen data partition is used for testing the 

tuned model against; all evaluation metrics are logged 

and rendered in Amazon CloudWatch dashboards

Train and register
All data partitions are combined, and the model is 

trained on all data with the desired hyperparameters to 

expose the model to as much data as possible

1

2

3

4



© 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.

Machine learning at Pennymac

Data lake 

bucket

Model 

DAG

Model 

registry

Amazon 

CloudWatch 

dashboard

Amazon 

EventBridge 

message

AWS CodeBuild pipeline

Machine learning authoring account

Build evaluation model Build live model

Amazon 

SageMaker

inference 

endpoints

Machine learning deployment account

Model 

artifacts
AWS 

CodeCommit 

repository
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Model inference for document classification

Processed text

Super 

category 

model

Credit

Application

Approval

Disclosure

Title

Funding

Income

Final prediction
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Data harvesting with GeoFinder

https://github.com/aws-samples/amazon-textract-textractor/tree/master/tpipelinegeofinder

● Find form fields directly below given phrase

● Find form fields in between maximum and 

minimum X, Y coordinates

● Find given word or phrase on a desired page

● Get coordinates of lines

{ co_borrower_married: Not Selected,

co_borrower_unmarried: Not Selected,

co_borrower_separated: Not Selected }

https://github.com/aws-samples/amazon-textract-textractor/tree/master/tpipelinegeofinder
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What’s next?

Increase speed 

to market for 

data harvesting

Acceleration
A single endpoint to 

receive normalized 

data and document 

classification

Less complex

Amazon Textract

Analyze Lending API

Remove the reliance on 

expected phrases in 

standardized 

documents

Normalized data
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AWS Partners can help 
accelerate IDP projects

Suggest 

building 

in-house

Suggest 

AWS 

Partner

Document processing 

is a top corporate 

competency

X

Difficulty hiring enough 

experienced AWS 

developers with 

knowledge of AI/ML

X

Using a partner for digital 

transformation projects
X

Already use serverless 

architecture to manage 

document workflows

X

This is not a complete list. To view all AWS Partners for this category, visit AWS Partner 

Solutions Finder. This list of partners is current as of November 6, 2022.
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Important resources

Service links

• Amazon Textract
bit.ly/3EN39Nh

• Amazon Comprehend
bit.ly/3gojWhn

• Amazon Augmented AI (Amazon A2I)
bit.ly/3GBn3wV

Blog posts

• Build an end-to-end intelligent document 
processing solution using AWS
bit.ly/3goz7ab

• Automating customer onboarding with Lumiq’s 
Drishti Document AI and Amazon Textract
bit.ly/3i3hqxu

• Broadridge Advances the Proxy Voting Data 
Process Using Artificial Intelligence on AWS
bit.ly/3VkdsPw

Git source code link

• Document Understanding Solution
bit.ly/3UYVMcd

• Amazon Textract samples
bit.ly/3go0ykD

• Amazon Comprehend samples
bit.ly/3XpPtQw

• Amazon A2I samples
bit.ly/3Osrj3J

Account team can provide 

• Amazon Textract and Amazon Comprehend 
security papers (can be shared under NDA)

• Immersion day training

• AWS Partner referrals

http://bit.ly/3EN39Nh
http://bit.ly/3gojWhn
http://bit.ly/3GBn3wV
http://bit.ly/3goz7ab
http://bit.ly/3i3hqxu
http://bit.ly/3VkdsPw
http://bit.ly/3UYVMcd
http://bit.ly/3go0ykD
http://bit.ly/3XpPtQw
http://bit.ly/3Osrj3J
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Thank you!

Please complete the session 
survey in the mobile app


