
Multinational insurance companies operate large claims departments. They play the dual role of 
driving customer satisfaction, while also keeping the average cost per claim down. Intuitively, these 
two roles often conflict. But there are many cases during the claims process, where an efficient claims 
department can be mutually beneficial for both the claimant and the insurer.

The following case study outlines a recent project that Contiamo conducted with a multinational 
casualty insurer whereby the aim was to efficiently route incoming claims, based upon data available 
at First Notice of Loss (FNOL) - the first moment at which an insurer becomes aware of the existence 
of an insurance claim.
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Predictive models can equip insurers with a 
better understanding of claims costs“
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The challenge

The solution

In the casualty insurance line of business, the data received 
by insurers at First Notice of Loss (FNOL) is often limited 
and unstructured. Documents may arrive as scanned, 
handwritten doctor’s reports, phone call transcriptions, or 
partially-completed medical or insurance forms.

This makes automation challenging. Instead, significant 
attention must be paid to every incoming claim. Claims 
handlers must review each claim to determine complexity 
and assess opportunities for treatment cost or treatment 
duration.

The customer

An international insurance 
group operating in a number 
of business segments - 
life and savings, property 
& casualty, international 
insurance and financial 
services.

Industry
Insurance

Geography
Europe

 “We combined predictive 
analytics and text mining 
models to automatically 
categorize and cluster 

claims. Our accurate models 
support and facilitate the 
claims routing process”

Matthias Schröer
Head of Solutions, Contiamo

The outcomes

Advances in machine learning, specifically around natural 
language processing, provide opportunities to improve 
and support the claims triaging process. Much of the 
unstructured data available at FNOL can now be transformed 
into structured formats and used within a variety of machine 
learning models.

Based on this data, Contiamo built predictive models. The 
models predicted whether claims would have low, medium 
or high treatment cost and low, medium or high treatment 
duration.

These predictions are used to route claims to either fast-
track teams or specialist claims handlers. Those claims that 
have a high or medium predicted treatment cost or duration 
are routed to specialists that are able to review whether 
there may be opportunities to reduce the cost or duration. 
Those claims that are predicted to be low cost or have a low 
treatment duration are fast-tracked as the opportunities for 
cost and duration reduction have lower potential gains.

Deployment of this claims routing technology in production 
reduces time-to-resolution of claims that are predicted to 
be low cost or low treatment duration. Remaining claims 
are reviewed in detail and actions may be taken to reduce 
treatment cost and treatment duration.

Company size
>50,000 employees
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Our approach in detail

The first step was to consolidate the 15 tables provided by the client into a single dataset, consisting of over 1 million 
rows. Then a number of data cleansing and transformation tasks were undertaken. These included duplicate removal, 
standardization of data formats, definition of column types, flagging of missing data and setting primary key indices.

Data ingestion, cleansing and transformation

Text from medical reports was mined to identify meaningful key words, 
by applying a uniqueness score to each word. This score determines 
whether the word is likely to be important in defining the context of the 
claim. Correlations between each of the keywords was also analyzed 
and taken into account.

Data exploration

Text mining

Initial exploration showed a high number of outliers relating to treatment cost. As a result, log cost rather than linear cost 
was analyzed moving forward. Further initial analysis found that around a quarter of the variables in the dataset influence 
the treatment cost and treatment duration - the two key outcomes that should be optimized.

Keyword clusters were formed using a method called K-means on 
word2vec embeddings. This method allows text clusters to translated 
into numerical features, allowing them to be used as inputs into a 
model The keyword clusters were one of the many inputs into the 
gradient-boosted tree model that was ultimately used to route 
incoming claims. This model starts with a simple decision tree and 
branches sequentially, fitting to the residuals of the previous tree, and

Model training: Gradient-boosted trees

minimizing loss via a gradient descent. The model found that injury categories, salary data and text features were the 
most important features in predicting both treatment cost and treatment duration. The model was tested to determine the

predictive accuracy of the model. The model aimed to classify 
a claim as low, medium or high treatment cost and treatment 
duration. In almost 70% of cases, it classified claims correctly 
for both treatment cost and treatment duration. In almost 90% 
of cases, the claim was classified for either treatment cost 
and treatment duration correctly, with the other category a 
maximum of one class off. 

The predictions for treatment cost and treatment duration is 
used to determine whether the claims should be reviewed by a 
specialist or routed to a fast-track claims team.
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