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Abstract/Summary:
Targeted product descriptions influence the success and earnings of retail
companies to an extent that should not be underestimated. In order to generate
good and high-quality texts quickly and automatically for all channels, a good
database is essential. Thus, good data and automated texting go hand in hand.
However, high-quality data and automated texts are an increasingly important
factor, not only for online trading but also for the area of business intelligence and
for the regular and timely generation of financial reports. The reasons for this are
examined in more detail in this white paper.
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Online trade is booming. As a result, the number of products and services offered in
e-commerce and the data in the background is increasing. For this reason,
companies need high-quality and unique product texts in ever-increasing quantities.
The creation of product descriptions is necessary on the one hand, and on the other
hand it is one of the biggest challenges for online commerce, due to the great
organisational, manual and financial effort involved. However, if companies approach
the topic of product texts without prejudice, some interesting aspects quickly
become apparent:

High-quality product texts cause ...
... a direct influence on the conversion in the purchasing process.
... a lower number of returns.
... a higher visibility in search engines.
...more traﬃc.
... a reduced eﬀort of customer inquiries in service centers.
... a positive product and customer experience and therefore a higher
customer loyalty.
Taking these aspects into account, it is worthwhile investing in high-quality product
texts. Product descriptions in particular, which have to be produced at short notice,
often fall behind. These include descriptions of seasonal products, cross-country
skiers or new collections.
The challenge is to manage the large mass of texts and at the same time keep them
up-to-date - and all this within a financially reasonable framework. This is where the
automated creation of product texts, the Natural Language Generation (NLG), comes
into play.
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What is Natural Language Generation
(NLG) and why is it so important?
Artificial intelligence (AI) is currently on everyone's lips. A sub-area of AI is the
automated generation of natural language texts by means of software - the Natural
Language Generation (NLG) also called automated text generation or colloquially
"text robot“.
Natural Language Generation platforms automatically create natural language and
high quality texts based on the insights gained from the data. In this age of
omnichannel and personalization, unique texts that can be easily and efficiently
adapted and converted into new unique texts with the slightest change to the data
are of enormous importance. The Natural Language Generation as the interface
between man and machine leads via its stored set of rules and the variances to
automatically generated texts that can no longer be distinguished from those written
by human hand - the hybrid editing is born. Some basic factors have to be
considered before starting to use or selecting a suitable NLG software:

1. Data as a basis
It is not clear who was the first person to coin the phrase "data is the new gold", but
it has been attributed to many, from entrepreneur Mark Cuban to Indian Prime
Minister Narendra Modi (1). Regardless of the origin of the phrase, it triggered a "data
gold rush" as companies had and still have an increasing need to collect data. All this
was based on the idea that when it comes to data, more is actually more.
So while companies initially collected as much data as possible, the realization grew
that data is only valuable if it can be used. In other words, data for the sake of data is
not useful. You have to be able to understand the data and transform it in a
meaningful way, because only then can value be created. The new gold is not the
data, but the use of the data! Raw data should be transformed into usable
knowledge as quickly as possible in order to use the data to automate processes and
write texts. With the aim of saving time and employing employees more sensibly
instead of repetitive and monotonous routine work.
This is where the importance of language comes into play. As human beings, we
communicate and explain data through language, and we use language to explain
complex information and to give recommendations for action.

(1) Cuban is credited with this sentence in 2017 in an article published by Credit Suisse. The Indian Prime Minister expressed this
sentence in a speech in Houston, TX, in 2019.
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To put it technically: the "user interface" of humans is language. NLG technology is
critical to our advancement because it is the only technology that transforms data
into human speech.
To make automated written texts really sound like manually written texts of a human
being, the NLG software is now programmed with the grammar rules of the
languages in which the software writes. This means that the text changes completely
if the data behind the text changes. Companies that develop NLG software also
include some kind of analysis or argumentation process before the text is written.
They teach the software how to textualize the data. The user configures logic, rules,
text structure and instructions in the tonality he or she wants.
The end result is that real NLG software can produce summaries of data as well as
explanations and even suggestions for the next best steps. These capabilities mean
that NLG software can write unique texts based on complex data sets and in
compliance with complex rules, and can update these texts easily, quickly and costeffectively at any time.

2. Multilingualism
Thanks to the possibility of multilingualism, there are hardly any limits for international
use. The semantic rules are created separately from the language and can therefore
be applied to any language. Only the linguistic elements have to be adapted. These
synergies mean that with NLG software such as that from AX Semantics, content can
be created in 110 languages much more quickly and quite easily. Even regional
language variants such as Swiss German or British English and American English are
possible; there are almost no limits here. This means that there are at least no
language barriers to the internationalization of the business.

3. Scalability
Another important point when choosing NLG software is its scalability capability. The
technology must ensure that not just a few customers can be served with it, but as
many as necessary, possibly even thousands. Nothing would be worse than a
company buying an NLG technology that will soon reach its limits. This also includes
the self-service solution, i.e. the software must be built in such a way that it can be
used by the users in the company itself and that the manufacturer's support does not
have to be called for every small desired change. Otherwise scalability is quickly lost.
It must also be clear that the software allows multiple users and multiple projects to
run simultaneously. Anything else would not be scalable and not cost-effective.
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4. Support
Support is also an important criterion in the selection of the NLG provider: Is the
customer service department sufficiently staffed to handle many customers and
several projects at the same time? Is the response time reasonably short and is it
guaranteed that feedback is available at any time of day? Are there different ways for
customers to communicate with customer service?
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What is a Product Information
Management System (PIM) and why is
good data of such importance?
However, NLG cannot function without a good database. The existence and
maintenance of such a database is therefore indispensable. Data can be collected,
archived and used in different ways. In this whitepaper we will go into one possibility
in more detail - and this brings us to the topic of PIM.
PIM stands for Product Information Management. The PIM system is a central
location for all project-relevant information, specifications and digital files, which
means improved data quality and accuracy, which in turn leads to improvements in
countless subsequent business processes. From a PIM, the relevant product
information can be exported to countless channels.
In the automated creation of content, data quality has a decisive influence on the
quality of the results. This is especially true for the automated creation of text content
using NLG. Good product data is the basis for success in the trade with products
and services.
Product information is provided by manufacturers. They have to be prepared by
retailers for the target group. Sometimes the first weak points can already be found
here. Manufacturer information often meets legal requirements, but is not always
understandable for laymen. As a rule, manufacturer information must therefore be
refined. The motto is: "Content is King". That means the more precise and targeted
the data, the better. The completeness and quality of the product data is crucial for a
positive shopping experience.
A PIM system helps to technically ensure the basic data quality and data structure. It
enables direct influence on the data quality by defining default values and mandatory
fields. These defaults are part of extensive Data Quality Rules that can be configured
within a PIM system, making it easier to control and monitor data quality. A good PIM
is able to generate additional, new attributes from existing attributes.
In practice, however, it has been shown that the quality of product data in many
planned projects is not yet sufficient to fully exploit the potential of text automation
using NLG and to achieve the desired text quality. In these cases, various scenarios
are conceivable as to how automated text creation can still be started. For example,
the sets of rules can be created in the text engine parallel to the data preparation that
is taking place. Multi-level procedures are also conceivable, in which the available
attributes are used in a first step and later, as soon as they are available, additional
attributes are added to the texts.

5

AX Semantics

To be able to automatically create text content, such as product descriptions, from
product data, the data must be: 1. complete, 2. available, 3. granular and 4.
consistently available
1. Completeness
In order to fully exploit the potential of automated text creation, it must be ensured
that the necessary data or product characteristics are completely recorded. Of
course, it is not necessary to capture every aspect of a product, but it is crucial to
name the attributes relevant for the text and to design an appropriate structural
system. This structural system can then be transferred to a data model within a PIM
system.
2. Availability
On the surface, the data source does not play a major role for texting with an NLG
system. It is irrelevant whether the structured data is read from a table or whether it is
communicated directly with the corresponding source systems via REST-API. In a
fully automated workflow, however, it is necessary to determine a leading data source
that provides the product data. Usually this is the PIM system, which is connected,
for example, via a connector.
3. Granularity
Granularity refers to the state that the attributes are recorded as separately as
possible and not as continuous text. This requirement is not only relevant for the
automation of product descriptions, but also contributes to an improvement in
product searches.
If the product data is not sufficiently granular, it can be split and structured in an
intermediate step, making the product data usable for automation purposes.
4. Consistency
The fourth important point is the consistency of the maintained product data.
Different spellings of the same characteristic values make it more difficult to create
courses, since these errors must be intercepted and corrected by the NLG software.

6

AX Semantics

!
Figure 1: Inconsistent data make it difficult to create the set of rules, as different spellings have to be corrected.

In the future, a consistent notation of characteristic values can be ensured, for
example, by using standard values for individual data fields. The optimization of
existing product data also presents a challenge.
How can the necessary completeness, availability, granularity and consistency of
product data be efficiently achieved? The basis for this is systematic product data
onboarding, with which the desired high data quality is achieved in order to be able to
generate high-quality texts automatically.
In the onboarding process, certain steps are particularly relevant with regard to data
quality: The completeness of the data can be ensured in the attribute mapping step,
i.e. the category-specific assignment of supplier attributes to the PIM attributes. Here
it is checked whether the defined mandatory attributes per category have been
delivered by the supplier. Mapping the supplier values to the PIM default values also
reveals possible gaps. Based on these two onboarding steps, missing product
information is identified and can be requested from the supplier or manufacturer in a
targeted manner. It is also possible to enrich the data with content from a content
provider that provides product data and other information for a fee.
Availability depends primarily on the degree of automation of the onboarding - the
more automated the process, the faster the data can be transferred to the PIM and
used for automated text generation. The more open the PIM systems used are in
terms of data import and export, the easier it is to use external onboarding systems
and to ensure the efficient and smooth exchange of data.
In order to increase the granularity of the product data, text extraction is often
mandatory because certain attributes are not provided in a structured way by the
supplier. In this process, the relevant attributes are extracted from semi-structured
content provided by the manufacturer, such as the product titles or the unstructured
product descriptions. The attributes obtained from the texts can then be used for
additional filters in the online shop, for example.
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The consistency of product data can be ensured in the normalization step: This
involves standardizing the numbers, units, value lists or notations in the data.
Abbreviations can also be dissolved or synonyms converted into a matching name.
Once these steps have been completed, the prepared product data is available in a
high quality and can be imported into the PIM system and made available for further
use. An onboarding platform is thus a valuable addition to the PIM to ensure that the
data is available in its entirety and with the required granularity and consistency.
In summary, the lack of granularity, consistency and completeness of data fields
makes the created trainings within the NLG solution error-prone, unnecessarily
complex and more difficult to maintain. On the other hand, if the availability of product
data is not guaranteed, no automation at all can take place.

Completeness

Granularity

Availability

Consistency

Figure 2: A PIM system forms the technical basis for assured data quality

The PIM thus plays a decisive role in an NLG-capable system landscape. As a central
data source, it provides all relevant product data for the NLG software and enables
the export to different channels, such as the online shop, print catalogues or social
media channels.
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How the PIM system works in
combination with NLG?
As already described, a PIM system is a good way to serve as a basis for unique
texts. Via a PIM system all available data can be integrated into the NLG system and
optimized automatically or manually. The more data and the more accurate these are,
the more attribute values there are, the better is the basis for good and unique texts,
which in times of Omnichannel and personalization have become a must.

The Product Data Platform (PDP) - PIM interface
If desired, a product data platform (PDP) can be used before using a PIM or a NLG
software. A product data platform is a SaaS solution independent of the PIM,
upstream of it and can be easily connected to the PIM via an interface. A platform
with self-learning algorithms offers many advantages in this context: The onboarding
process is automated in a time-efficient manner and achieves a high degree of
accuracy. At the same time, employees can focus on the more demanding activities,
such as quality control, since many tedious, repetitive manual tasks are automated by
the onboarding platform. Platforms running in a cloud infrastructure also allow
onboarding of any volume of products.
This whitepaper deals with a PDP using the company Onedot as an example. Onedot
offers an intelligent SaaS platform for the procurement, preparation and distribution of
product data. The modular process enables systematic data onboarding, which also
covers specific requirements of customers from trade and industry. Thanks to its API
interface, Onedot also integrates seamlessly into the respective system architecture
and offers a highly scalable cloud infrastructure even for high product volumes. The
use of self-learning software based on AI guarantees a very time-efficient
implementation as well as a high accuracy of the results. A PDP positions itself in
front of the PIM system, right at the beginning of the process, and after data
transformation delivers a prepared and consumable product catalogue as a basis for
the creation of automated texts using NLG.

The PIM - NLG interface
The interaction of PIM system and NLG platform then runs via an interface. As a
best-practice example, this can be illustrated using the AX.Next Connector, which
represents a connection between the Contenserv PIM and NLG software. The first
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step is to install and embed the connector in an existing Contentserv system. If it
does not already exist, a project is created in the NLG platform in parallel. Then the
connection between both systems is established: For an initial data export from
Contentserv to the NLG platform, the attributes relevant for the text are first selected
in the connector. The product groups and the language for which the texts are to be
generated are also stored. According to the configuration, the connector sends all
data available in the PIM as a JSON file to the NLG platform, where it is stored in a
so-called collection.

!
Figure 3: The creation of the set of rules is done in the NLG software

Now the training creation in the NLG platform can start. Based on the created
collection, statements are created and query rules are created. As soon as the
training is fully programmed, text generation can be triggered from Contentserv either specifically for individual products or automatically embedded in a workflow.
The finished texts are then written to the attribute specified in the connector. From
there, the publication of the product texts can be controlled centrally in the PIM
system via all digital channels and in over 110 languages.
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Figure 4: Product texts can be generated directly from PIM through seamless integration.

The advantages of this approach are obvious: The creation of product texts is
seamlessly integrated into product data management, which results in considerable
time savings. On the one hand, manual exports and imports as well as the timeconsuming maintenance of production lists become superfluous. On the other hand,
content creation takes place automatically and without delay as soon as all required
data for the product is available in the PIM system. With multilingual content, lengthy
translation processes can also be avoided. All this not only reduces internal effort, but
can also significantly reduce time-to-market.

Examples PIM systems with NLG Connector
There are several providers of product information management systems on the
market. Many of them already offer the possibility to connect to an NLG system to
generate automatically generated texts. In this whitepaper some of them will be
mentioned as examples:
(a) Contentserv
Contentserv offers a product experience platform that covers the broad spectrum
from Product Information Management (PIM) and Digital Asset Management (DAM) to
Master Data Management (MDM) and Marketing Experience Management (MXM).
Different data management technologies are thus combined in a single platform to
centrally control the entire product experience for the end customer. The platform
enables the collection of supplier data and its enrichment with high-quality content.
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The connection of the Contentserv PIM with the NLG software via Connector for the
automated creation of high-quality and unique product texts was described in detail
in the previous chapter.
(b) novomind
novomind is a digital company working in the fields of commerce and customer
service and develops software to improve digital processes for retailers and the
customer service behind them. The company thinks in terms of omnichannel and
therefore takes into account all the different requirements of the various receiver
channels. NLG also plays a role in this and the automated texts to be generated
according to the requirements depending on the target channel. The PIM system
serves as a basic module including all necessary functions. It offers a workflow-driven
data refinement for all sales channels and communication channels and thus serves
as a database for all information required for the automated generation of texts.
(c) Riversand
Riversand is a cloud-native PIM and MDM platform based on SaaS. The company
offers a wide range of solutions for the optimal management, preparation and use of
data. The SaaS-based platform and app strategy offers a high degree of flexibility and
elasticity so that any changes such as new strategies or channels can be reacted to
quickly. Riversand offers an integrated intelligent automation technology that makes it
possible to reduce time and resources through automation based on ML and
analytics, e.g. to recommend user actions or to match and merge products, suppliers
or customers. This cloud-based PIM system also offers an excellent opportunity to
serve as a basis for the creation of automated texts using NLG.
In addition to providers of pure PIM systems, there are also shop systems that have
an integrated PIM. For some of them there are also connectors to NLG systems.
These include the market leaders Magento and Shopware.
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How PIM and NLG complement each
other?
The purpose of NLG projects is to make the company's data usable and to automate
data-driven writing efficiently and effectively. Thus, in the end, good data in a PIM and
the automated creation of texts by means of NLG software are two things that stand
alone, each of which fulfills its purpose, but which can lead to enormous positive
effects in many respects when used together: Time-to-market, enormous cost and
time savings, increase in the conversion rate or decrease in returns. All of this in turn
leads to an increased customer experience.
The NLG system benefits from the excellent data quality from the PIM, while the PIM
system and the underlying workflow benefits from the fact that high-quality and
unique product content can be generated and tracked without delay.

!
Figure 5: How data is processed to texts via NLG software using AX Semantics as an example

How do PIM and NLG complement each other? The PIM is the central place where
product data is reliably consolidated. For this purpose, it has all relevant mechanisms
to maintain and manage data across departments and to subsequently transfer it to
various target systems. The NLG platform, on the other hand, provides the necessary
resources for automated content creation: it accesses grammatical and lexical
databases and offers an easy-to-use interface in which logical query rules and
linguistic output can be programmed. In order to be able to generate product texts,
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the NLG platform depends on product data, because the created training is based on
them. This is where the PIM system comes into play, which can transfer prepared
product data to the NLG platform using a connector/plugin. The texts generated in
the NLG platform can then be fed back into the PIM system and from there into all
relevant channels.
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What does the future hold for (a) data
value creation and (b) automated text
generation (NLG)?
(a) Data is everything. Just as financial data is the basis for financial and business
reports, product data is the decisive factor in e-commerce. Only those who have
sufficient and high-quality data on their products can market them successfully.
Product data is therefore virtually the shadow currency in e-commerce. If poor
data quality only becomes apparent in the sales channels, it is difficult and timeconsuming to correct it afterwards. To remain competitive, it is therefore crucial to
understand the scope of product data along the entire value chain. In this
context, the importance of a central data management system in which all the
players involved can work becomes clear.
(b) But the work is not done with the mere provision of product data. The aim is to
identify potential in the data and derive added value for the customer. Only by
interpreting and classifying the data can customer-oriented communication take
place. If the idea of user centricity is continued, product texts can be enriched
with further information beyond the pure product data. Customer Relationship
Management offers excellent starting points for designing product texts in a
customer-specific manner and thus creating a very personal customer approach.
This offers great potential in marketing automation, for example.
By generating automated texts, cost and time savings can be achieved in many
areas. Thus, the employees can use the freed time optimally for other tasks. This is of
immense importance, especially in an increasingly fast-moving world in which ever
larger amounts of data are generated, collected and kept up to date. The future is
increasingly moving in the direction of artificial intelligence and digitalization - keeping
up with the pace to keep up with the times is extremely important for companies
across all industries. NLG is an area that should not be neglected for the reasons
outlined in this whitepaper.

15

AX Semantics

Conclusion
This whitepaper provides a simple overview of how Natural Language Generation
(NLG) and Product Information Management Systems (PIM) work and how they
interact. Due to the special relevance of data quality for NLG, product platforms
(PDP) are also presented as an upstream supplement to PIM. In an increasingly datadriven world, good data is essential for a successful presence in online commerce.
Without good and meaningful data it is not possible to differentiate yourself from
competing companies. At the same time they are the basis for unique product and
category texts, which can be generated cost-efficiently using NLG. In this way the
customer experience can be positively influenced not only by transporting all relevant
information but also by generating emotions. Because good and unique texts lead to
advantages such as time-to-market, search engine optimization, increased
conversion rates, increased traffic and finally to increased sales.
The time spent on creating and consolidating good data and investing in high-quality
texts by means of automated text creation is therefore worthwhile!
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device, always the right content. The transformation from multi-channel business to
Connected Commerce requires holistic, flexible and seamlessly networked strategies
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agile working teams, across all business areas: From consulting to the development
and realization of websites, portals, online shops, mobile applications as well as voice
interfaces with relevant content to networked CRM and digital communication
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more information: www.hmmh.de
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international partner network. As an owner-managed company, novomind offers
everything that is needed today for modern omni-channel commerce and customer
service. The team of over 350 employees currently serves more than 220 companies
and is growing steadily. Its satisfied customers include C&A, CTS Eventim, GÃ¶rtz,
OTTO, the Ernsting family, TOM TAILOR, BRAX, babywalz and Sixt. International
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cooperation and partnership with novomind for many years. For more information:
www.novomind.com
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Onedot was founded in 2014 to make product data easily consumable through the
use of self-developed artificial intelligence (AI). This resulted in the first intelligent SaaS
platform for the procurement, preparation and distribution of product data for trade
and industry. More than 100 million products have already been processed and used
for the training of Onedot AI. Leading international retailers, marketplaces and
manufacturers from Europe rely on the forward-looking Swiss company to expand
their market share and take on a pioneering role in digitalization.Â Onedot consists of
a founder-led team of passionate experts in the field of retail, product data and AI.
Well-known independent financial investors and world-class entrepreneurs stand
behind Onedot for further growth and internationalization. More information is
available at: www.onedot.com
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