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The electronic mailroom is a digital gateway to 
document workflows that are the life-blood of every 
company. 

Xerox Global Services can help you re-engineer 
your mailroom  to reduce your customer’s response 
time, reduce cost and improve quality, while 
assuring regulatory compliance. We do this by 
through Smarter Document Process and 
Technologies   

Smarter Document Technologies are unique 
components from Xerox’s world-class research . 
Combined with a fine-grained analysis of your 
documents and business processes , they can be 
combined and adapted to radically improve some of 
the most advanced customer’s business processes 
and, in this case, unleash the power of the digital 
mailroom.  

���
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The electronic mailroom delivers maximum benefit  
with documents that feed into a product 
development pipeline or with customer-facing 
documents that are critical to the success of an 
organisation – in terms of cash flow, customer 
acquisition or retention and ultimately 
profitability  – and which will deliver real value to the 
organisation or customer when the distribution of 
this information is improved.   

A Digital Mailroom captures specific business critical 
information from both paper (incoming mail, faxes 
and other) and electronic sources (e-mails, web form 
data) and classifies that information according to its 
format or content compared with the business rules 
of the organisation. 

Information can be extracted and, based on the 
business rules, exported to a database or used to 
start an automated workflow. At the same time it can 
populate back-office Enterprise Content 
Management, Enterprise Resource Planning, 
Customer Relationship Management, Records 
Management or legacy systems. 

The Digital Mailroom becomes the bridge 
between hard copy and electronic documents , to 
enabling common processes. The benefits of this 
are: 

·  Time: improved processing speed; 
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·  Cost : less process duplication and manual 
intervention 

·  Quality : the right information gets delivered 
to the right people; 

·  Regulatory compliance 
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���!�


-��.	����!


Managing customer correspondence is a critical part 
of any business and can become complex in large 
organizations with thousands of customers. In order 
to retain increasingly different and demanding 
needs, it is important to remain focused and 
provide timely, precise, and adequate responses . 
It is for exactly this reason that a major European 
Telecom company contacted Xerox Global Services 
(XGS) in June 2001. 
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Before engaging Xerox, the handling of incoming 
customer mail was done manually, with each 
operating site responsible for dealing with its 
own mail . Depending on its content, the mail would 
either be processed on site or forwarded to another 
location better equipped to deal with the specific 
customer request. Mail processing could take 
anywhere up to 15 days . 

This policy not only involved frequent and numerous 
transfers of mail between various sites, it also 
precluded the overall monitoring of all mail .  

When approaching Xerox, the customer’s objectives 
were to: 

·  Shorten the cycle of incoming mailing  to 
improve the quality of service  given to the 
customer  

·  Quickly refocus the company’s activities 
onto its professional core competencies  

·  Enable flexibility  to react to the seasonal 
volumes of incoming mail 

·  Provide traceability  and standards 
compliance 

·  Reduce cost . 

���
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After a current state analysis, the solution that Xerox 
Global Services proposed was to digitize as much 
of the incoming customer mail  as possible so that 
it could be automatically be routed to the appropriate 
customer service staff. 

Three categories of mail  were introduced: 

·  “Simple mail ”, such as the notification of a 
change of address and other information of 
an administrative nature. This type of mail is 
digitised and immediately processed by 
Xerox Global Services  staff. Such an 
approach is effective because ‘simple mail’ 
does not require any added value decision-
making by the client. The ‘simple mail’ 
category accounts for approximately 30% of 
the total mail received. 

·   “Complex  mail ” covers all requests for 
action under the terms of the after-sales 
service agreement plus billing complaints. 
Xerox Global Services takes care of the 
digitisation of this mail, sorting according to 
the categories defined by the client and its 
transmission to the different client sites 
for processing . This ‘complex mail’ 
accounts for approximately 20% of the total 
mail received. 

·  “Service cancellation requests”  is the 
largest category of incoming mail and 
accounts for 50% of the total mail received. 
Since the procedure for the closure of an 
account does not involve any specific 
intervention on the part of the client, this 
category of mail is processed by Xerox 
Global Services  delivery staff. 

This solution was built after an initial, detailed 
analysis of the existing customer processes in all of 
the mail handling locations. Based on this, a 
custom-built process, organization and solution 
were designed, which streamline the processes and 
create a centralized, industrial-strength mail 
handling system. The process was re-engineered 
using Lean Six-Sigma  techniques  and quality 
guidelines to: 

·  Centralise mail reception & filing  
operations 

·  Itemise the mail and convert it to 
electronic format 
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·  Manage simple mail and service 
cancellation ( change of address, change of 
service etc.) 

·  Process on average 800,000 mail items  
per year and up to a peak volume  of 
1,200,000 

�������


Despite the increase in volume and seasonal 
variations, this rationalization has significantly 
reduced the time required to deal with and process 
all requests from 15 days to 2 a maximum of 
business days .  Other benefits include 

·  Complete visibility and streamlining  of 
mail processing 

·  Improved customer loyalty  and relations 

·  Significant reduction in cost , and a solution 
that enables continuous improvements  

Scanning letters has been seen as a mini-
revolution in customer relations . When a 
customer calls, advisors can instantly check their 
computer for previously scanned in letters, which 
means that customers do not have to repeat the 
details of their enquiry again. Finally customers send 
their letters to only one address, and this 
considerably simplifies their correspondence. 

According to the customer Service Manager:  “The 
systematic scanning of letters has replaced the 
circulation of paper post between sites, with in 
effect, a reduction in the amount of time taken to 
pass enquiries on and an increase in the time our 
employees spend dealing with the issue in the 
letter . It has also brought about a reduction in the 
time taken to react to enquiries from our customers 
as well as an improvement in the quality of how 
we respond , and has enabled us to reach even 
better customer satisfaction”. 

Overall, Xerox Global Services is now responsible 
for the direct processing of 80% of the mail 
received . Originally the service became operational 
in 2002, and the scope of the service was extended 
late in 2003 as a result of the benefits achieved by 
the client, and expanded again in 2006. 
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XGS core expertise allows the establishment of 
“benchmark” quality, though a best-of-breed 
analysis, design and re-implementation of the 
processes relying on technology and human. 

To reach an additional level of productivity and 
automation, further automation of some of the 
business processes through technology is 
necessary. This can be achieved through an 
intelligent usage of “Smarter Document 
Technologies”, applied in the most efficient manner. 
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The spirit of innovation  is the legacy and lifeblood 
of Xerox, and the company's Research and 
Technology labs are the principle source of new 
ideas that power current and future business. By 
maintaining their tradition of strong alignment with 
the other Xerox business groups, these 
organizations will develop the platforms and 
technologies that the corporation will need for 
success in the office, production, and services 
markets today  - as well as in the emerging markets 
of tomorrow. 

Xerox operates research and technology centres 
globally in the United States, Canada and Europe. 
Its first research centre was founded in Webster, 
N.Y., in 1960 to support Xerox's explosive growth as 
a technology leader. Xerox research is also 
conducted in collaboration with the Palo Alto 
Research Center, a Xerox subsidiary, and with Fuji 
Xerox research organizations in Japan and Palo 
Alto, Calif. Xerox scientists, researchers and 
engineers are constantly assessing and creating 
new ways to make products better, processes 
smoother, and software and services sharper, all 
with the goal of making our customers' lives easier.  

Smarter Document Technologies are uniquely 
differentiated components coming out of this 
world-class research . Developed within Xerox’s 
state-of-the-art research labs, they can be 
customized and combined to meet some of the 
most advanced customer’s business processes . 
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Classification is the action of recognizing a 
document type . This is a pervasive step in most 
imaging and mailroom projects, as identifying the 
document type is critical to running the correct 
business process . For that reason, classification is 
often performed manually as this is a rather complex 
task.  

State-of-the art classification systems rely on 
advanced Machine Learning  techniques: the 
software is provided a set of “training” documents, 
upon which it is able to automatically “learn” the 
features which are representative of each document 
set. Once that model is learnt, new incoming 
documents can be evaluated against this model, and 
automatically recognized. 

 
Figure 1: Classification based on machine-

learning technologies 

 
Xerox classification technologies rely on 
machine learning . Most traditional competitive 
systems rely on rules, or the user manually 
“teaching” the system the most characteristic 
features of the various document types. Such 
manual training process is time-consuming, error-
prone, and is inflexible in essence. 
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CategoriX is a powerful Smarter Document 
Technology that can ‘read’ any document and 
classify it after Optical Character Recognition. Using 
the actual content of the document, CategoriX can 
decide how it should be classified and route it to the 
right destination – whether an e-mail address or 
another document management system - completely 
automatically. The Xerox classification technology 
was developed using patented linguistic analysis 
technologies and machine learning algorithms and 

involves two essential, tightly integrated, processes: 
clustering and categorization. 

 

 
Figure 2: Text Categorization and Clustering 

 
CategoriX  uses machine learning to infer a model 
from existing, document set (aka “training set”) 
which have been assigned already in a known 
taxonomy. Clustering  is a complimentary 
technology which groups documents by topic into a 
number of “clusters”, in those cases the taxonomy is 
not known. Based on an advanced analysis of the 
content of the documents, Clustering will 
automatically identify common features and suggest 
how to group these documents into “buckets”. 

In the mailroom, CategoriX  will automatically and 
intelligently read complex incoming 
correspondence , recognize the category based on 
its content, and forward to the appropriate business 
process. Those few documents with low confidence 
will be automatically routed documents for manual 
processing. 

CategoriX presents a number of benefits  compared 
to comparable technologies: 

·  CategoriX can go deeper in the analysis of 
textual documents and support very large 
taxonomies, hierarchical or orthogonal, to 
assign a document to one or multiple 
categories. This makes the technology 
capable of analyzing a customer letter 
and detecting multiple topics within the 
same letter  (e.g. change of address and 
bank account). Or, it can qualify the 
document along a number of different 
criteria, e.g. a document type and a 
“severity” (based on the tone of the user). 

·  Compared to many other systems, 
CategoriX is able to learn from a very small 
number of documents with limited to no 
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human intervention. Typically, Categorix is 
capable of learning automatically from as 
little as a dozen letters  per category.   

·  Finally, the tight coupling with Clustering 
allows Categorix to detect new or 
emerging topics  in the correspondence 
flow and dynamically suggest new 
categories . In other words, CategoriX can 
discover and alert the organisation to major 
themes or new trends identified in customer 
communications. 

·  As customer correspondence is becoming 
increasingly electronic, text categorization 
is naturally suited to handle these 
streams of customer correspondence 
that are natively digital . Whether email, 
online surveys, or other media, the results 
can be aggregated with equivalent or even 
superior quality. 
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GVC is a general-purpose image classification 
engine  that can adapt to many different image 
types. Developed by Xerox, this technology is 
capable of categorizing multiple everyday image 
content types, such as buildings, airplanes, books 
and faces. A combination of expertise in image 
processing, computer vision, and machine learning, 
the computer is “trained” to map the key features of 
an object, also known as “patches”, and to classify 
these bags of patches. 

The system has proved to be the most accurate, 
efficient and simplest of image categorization  to 
date in a recent contest. It was capable of 
recognizing the subject of a photo among over 15 
categories with the best quality, despite different 
viewpoints, lighting variations, and background 
clutter. 

“Who can the most can the least”, and applying 
these generic techniques to document images was a 
natural next step and proved to give excellent 
results. GVC can be trained then recognize a 
number of document types with excellent quality 
and speed. 

 

 

 
Figure 3: Image Categorization can recognize 
documents based on key visual features, aka 

“patches” 
 
In the mailroom, GVC complements CategoriX in 
a very powerful way.   First, the results of the two 
categorization engines can be overlaid for further 
confidence in the results. 

Secondly, GVC can alleviate or limit the need for 
Optical Character Recognition (OCR)  when it is 
impractical (or impossible) to perform on all 
documents and pieces of a correspondence.  

The first and main reason is the price of OCR , 
which usually breaks down into the licensing cost 
(plus, depending on model, an additional fee per 
page), but also the necessary computing power and 
processing time necessary. Secondly, this 
processing time (anywhere between 1 and 10 
seconds per page) adds additional latency on the 
processing chain, which can be critical in case of a 
stringent Service Level Agreement (SLA). Thirdly 
and lastly, in many cases, many documents do not 
provide any usable OCR output, which can in turn 
induce very poor textual categorization (or other 
post-processing) quality. 

GVC can therefore recognize specific document 
types to avoid or focus OCR . Similarly to an 
operator taking a quick look at the document image 
and recognizing a well-known document type at a 
glance, Image Categorization can, in a split second, 
recognize a number of pre-defined document types 
with very high confidence and route them to the right 
business process. Even better, it can also filter in 
only those documents that are worth OCRing from 
the rest of the flow. Indeed, it can recognize 
typewritten letters from other flows, or guide the 
OCR on the zones where the relevant information is 
in a known form. 
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And of course, that technology is capable of 
recognizing not only document images, but even 
photos, with very good confidence. 
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Advanced Data Extraction  is the action of 
extracting additional information to index the 
document. These meta-data fields are “parameters” 
required for the rest of the business process. As 
such, they typically depend on the document type, 
and are often extracted manually . 

Robust parsing provides mechanisms for 
identifying major syntactic structures and major 
functional relations between words  on large 
collections of unrestricted documents (ex: Web 
pages, newspapers, scientific literature, 
encyclopedias). Xerox Incremental Parsing (XIP)  is 
a formalism that smoothly integrates a number of 
description mechanisms for shallow and deep robust 
parsing, ranging from part-of-speech 
disambiguation, entity recognition and chunking to 
dependency grammars and extra-sentential 
processing. 

XIP is part of a set of natural language tools  from 
Xerox research which are used to access, retrieve 
and transform document content. XIP delivers 
faster and more accurate results  than existing 
parsing technologies and is ideal for specialized or 
general 
information 
extraction, and 
knowledge 
management 
applications. Its 
layered approach  
allows XIP to 
elevate as high up in the processing of a given piece 
of text, as it can perform the following tasks with 
increasing complexity: 

 

·  Analyze the syntactic structure of a 
sentence  

XIP can recreate the syntactic 
representation of a given sentence. 

·   Identify all “named entities” in a 
document 

XIP can naturally recognize a wide range 
of standard or items within a document. 
Whether dates, company and person 
names, locations, addresses, customer 
numbers, numerical figures. XIP’s rules-
based engines can however be extended to 
recognize new types of entities. 

• Identify advanced grammatical 
relationships between these entities 
within and outside of sentences 

Owing to higher-level processing, more 
advanced relationships can be detected, 
such as temporal relationships  (before, 
after), other types of relations (“Company Y 
earned Z billions of Euros”). Co-references  
can even be resolved (Georges W.Bush can 
be referred to later in a document by “Mr 
Bush”, Mr. President, he, himself, …). 

• Build an abstract semantic 
representations of sentences 
(“normalization”) 

Different sentences expressing the same 
action should be normalized to the same 
semantic representation. For example, “ The 
acquisition of Macromedia by Adobe”, “The 
maker of Flash has been acquired by 
Adobe”, and “Adobe acquired Macromedia” 
should be normalized to the same canonical 
representation. This can be represented as 

a tree structure  (see below). 

 

In the Digital Mailroom, XIP can provide customized 
meta-data extraction  for the fields required to drive 
the specific business process. 

Some fields are common to most business 
processes, for example the name, address , town  
and ZIP code . These are easily recognizable by XIP 
with good quality and can be easily extended with 
customizable rules for specific meta-data fields, such 
as customer  or phone number . This information 
can be cross-checked  with a customer database 
for further verification and validation.  

 
Figure 4: XIP Syntactic analysis of a cancellation sentence 
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Some of these fields are dependent on the actual 
process and document type . For example, the 
type and requested date for contract  termination  
are important to qualify a cancellation. Or, a bank 
account number  is required for a bank account 
change. XIP can also extract this raw data from the 
document. XIP can extract all of these fields too with 
good precision. 

Once this information is collected, the business 
process can be executed automatically if all 
information is available and confidence is deemed 
high enough; otherwise, these fields can be 
presented to the operator for a much quicker re-
keying of the information, through Color 
Highlighting . 

 

 
Figure 5: Color Highlighting can improve 

legibility and speed 
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Smarter Document Management is not just about 
technologies, however smart they may be. It also 
requires a deep understanding of the organization, 
the processes, and the people, so that the business 
processes can be re-engineered to make optimal 
use of these technologies. 

It starts with a deep analysis and understanding 
of the activities  involved in the various processes, 
how they fit together, and interrelate. This is typically 
done using well-established Quality techniques such 
as Lean Six Sigma  to identify the pain points, 
bottlenecks, and areas of opportunity. 

 

Figure 6: Analysis of business processes and 
activities  

Drilling down through multiple layers of processes 
enables the identification of the biggest areas for 
automation. For this example, out of over 200 
categories used in that mailroom process, the top 3 
categories represent over 60 % of the overall 
correspondence (and over 90% of the registered 
mail), while the top 10 represent over 80 %. 
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Figure 7: Deeper dive analysis of a specific 
business process (here indexing) 

The next level down consists in identifying the key 
documents associated to each predominant 
category , the best strategy to isolate them in the 
flow of documents, and to extract the relevant 
indexing information. 
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Figure 8: Identification of key documents for 
specific business processes 

Finally, the existing processes can re-engineered, 
using an intelligent combination of Smarter 
Document Technologies, to best optimize the 
processing chain. This system can be kept 
evergreen: indicators on the flow can indicate drifts, 
variations and trends, allowing the components can 
be re-trained or updated. To further improve 
processes, outgoing paper mail can be marked with 
human-readable information such as DataGlyphs to 
allow the automatic fulfillment of returning 
correspondence. 

 
 



 
 

Xerox Global Services 
Xerox Global Services (XGS) delivers measurable results for companies in industries from aerospace 
and the financial services to healthcare, government and retail by looking at business challenges in a 
whole new way. Our more than 15,000 consultants and service delivery experts specialize in managing 
office assets and output, reengineering document-driven processes and optimizing print production 
environments.  

We employ Smarter Document ManagementSM technologies to add intelligence and structure to 
both paper and digital documents and activate the content they contain. And we combine our extensive 
industry expertise with tools like Lean Six Sigma to create a powerful portfolio of services that adds real 
value to enterprises worldwide. 

For more information on Xerox Global Services, visit: www.xerox.com/globalservices 
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