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EXECUTIVE SUMMARY 

Needless to say, the development of a commercial tariff is a complex exercise. 
The starting point consists in the calculation of the technical tariff followed by 
additional enhancement layers that must take into account multiple factors such 
as running costs, taxes, competitor prices and management decisions. The 
competitor price analysis is not a trivial excise and several factors must be taken 
into consideration in order to have access to the most complete picture.  

In order to respond to such needs, Reacfin’s team developed a tool that enables 
the user to perform many comparative analyses with the aim to assess and 
benchmark one’s warranty prices relative to the other market participants.  
Additionally, the results are presented via a graphical interface that is easy to 
interpret.   

As for all the tools proposed by Reacfin, we aim to strike a balance between the 
user friendliness, by automating most of the processes and facilitating the user 
interaction, and the underlying algorithm complexity based on sound actuarial 
techniques. 
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1 INTRODUCTION  

This user guide accompanies the Competitors Analysis Tool release version 1.0.0. 
It provides a description of the tool interface and a walk-through via the 
predefined available demo version.  

When developing a new commercial tariff, the first step consists in the calculation 
of the technical tariff. We remind that the technical tariff is by definition the 
amount the insurer should charge as a result of a zero sum game where, given the 
accepted risk drivers, there should be neither gain nor loss. In practice, however, 
the insured will pay a higher premium in order to accommodate for additional 
costs (e.g. running costs, fees and taxes). Additionally, a properly designed 
commercial tariff should accommodate for the market exogenous factors (e.g. 
competitor prices). In other words, the commercial tariff takes in account 
commercial arbitrages on the technico-commercial tariff. The arbitrages reflect 
the management adjustments due to competition or to the positioning of the 
company on the market. 

The purpose of this tool is to provide a user-friendly environment allowing for the 
commercial tariff comparative analysis between several so-called competitors. As 
a result, it will facilitate the implementation of the necessary management 
adjustments in order to obtain an optimal commercial tariff calibrated to the 
market conditions.   

We underline that the purpose of this tool is to provide solely an in-depth 
benchmark analysis. For the calculation of the technical tariff and the derivation 
of the commercial tariff the user may employ Reacfin’s Technical Tariff Pricing 
tool (see user guide [1]) and Dispersion Tool, respectively (see user guide [2]). 
However, the use of the aforementioned tools is not compulsory since the 
Competitors Tool, by design, is a stand-alone tool. 

2 PROCESS SYNOPSIS AND NOTATIONS 

Figure 1 depicts the overall process synopsis. The first phase in the process is the 
Import data. It is followed by the actual analyses that can be performed on the 
input data. The last step consists in exporting the results.  

 

Figure 1 Process synopsis 
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The tool can provide a plethora of comparative analyses performed on the whole 
input data or selections thereof and based on multiple variable selections. These 
analyses are grouped into two main types, namely Reference Profile analysis and 
Reference Competitor analysis. For each analysis type, a corresponding interface 
is provided in order to allow for user interaction. We have to underline that each 
of the above mentioned analysis types is independent of each other, meaning 
that they can be employed in any chosen order.  

In a nutshell, the analysis fundamentally relies on the so-called profiles. Each line 
in the data file represents a distinct profile. There are two types of profiles, i.e 
base profiles and derived profiles. The derived profiles must refer to a base profile 
that serves as reference. The difference between the base profile and its derived 
profiles is the value change of one or two underlying risk drivers (called variable 
risk drivers). A base profile together with the corresponding derived profiles 
represent a profile class. A profile class must be defined consistently for all the 
competitors. A complete description of the input file and the definition of the 
base and derived profiles are provided in Section 8.  

3 IMPORT DATA  

Figure 3 depicts the first interface, namely the Import Data. As the name suggests, 
its main purpose is to enable the user to import the data file that serves as a basis 
for the analysis performed with the tool. In order to do so, the path to the input 
file should be provided. We underline that the appropriate regional settings must 
be applied in order to accommodate for the correct data separator in the csv file. 
The user can also specify the path to an output directory where the results will be 
saved. By default, in case the output directory is not provided, it corresponds to 
the tool location folder. 

 

Figure 2 Import Data interface 
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It is noticeable that for the online demo version of the tool there is no possibility 
to select an input file. Instead, a demo data set is already loaded. Consequently, 
the user is not able to upload his/her own data for the demo version.  

It is imperative that the input file should have a specific format in order to ensure 
the good functioning of the tool. The complete specification of the input file is 
provided in Section 8. 

 

Figure 3 Import Data interface: (a) selection of the ordinal variables; (b) pre-ordering the ordinal 
variables 

Following the loading of the data file, the list of the explanatory variables 
employed in the calculation of the tariff is displayed on the interface. Note that all 
the input explanatory variables must be categorical.  

The next step consists of the ordinal variable selection and pre-ordering. In order 
to do so, the user must have prior knowledge of the input data and identify the 
ordinal ones from the whole list of explanatory variables. As depicted in Figure 3 
(a), after the selection of the ordinal variables (by ticking the corresponding box), 
the user must validate the choice by clicking on the “Validate” button. 

The final step in the Import Data phase consists in selecting the modality order for 
the ordinal variables. It is noticeable that the tool suggests by default a modality 
order (see Figure 3 (b)), but it may occur that the order is not the appropriate one. 
However, if necessary, the user can change it by drag and drop.  

We underline that the modality order choice will impact the graphical 
representations of the results provided in the next steps of the process. Indeed, 
for ordinal variables, it may happen that the default order imposed by the tool 
does not correspond to the right order of the variables, thus resulting in a 
cumbersome interpretation of the graphs.  

(a)

(b)
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Once this step is performed, one can go to any of the next interfaces by clicking 
on the corresponding tab.  

4 UNIVARIATE REFERENCE PROFILE ANALYSIS 

The Univariate Reference Profile analysis interface allows the user to analyze the 
relative impact of the explanatory variables with respect to the defined reference 
profile. Within a profile class type, for each of the available competitors, the tool 
calculates the ratio between the warranties for each profile versus the warranty 
of the designated base profile. Then the tool enables the comparison of these 
ratios over all the available competitors for the profile class designated and the 
chosen underlying explanatory variable. Basically, this will allow the user to 
compare, over all the competitors, the relative impact on the tariff of the selected 
explanatory variable (given as a ratio). 

 

Figure 4 Univariate Ratios analysis interface. The input parameters choice 

As depicted in Figure 4, the interface enables the selection of the warranty type 
and the underlying variable risk drivers. Moreover, the user can choose to 
perform the analysis either on the entire set of defined profiles or only on a 
selection thereof. Finally, the user must provide an extension name to the file 
containing the analysis results.  

 

Figure 5 Univariate Reference Profile comparison. Graphical representation 

Figure 5 presents the graphical representation of the ratios analysis for all the 
competitors as a function of the selected variable risk driver, whereas Figure 6 
presents the corresponding data summary. Since there can be more than one 
reference profile, one graph per reference profile is plotted and the 
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corresponding data summary is provided. It should be underlined that the gray 
line in the data summary represents the reference profile and, consequently, the 
corresponding ratios are equal to one.  

 

Figure 6 Univariate Reference Profile comparison. Data summary.  

From the analysis given as example above we can draw the following conclusions:  

- all competitors are asking a higher tariff for younger drivers as compared 
to mid-age drivers 

- for the specific 18 year old tariff relative to the base tariff, the greatest 
difference is recorded for the Competitor 1 vs the Competitor 4 

As a final remark, we remind that a new analysis can be triggered only by clicking 
on the “Validate” button. This will allow the user to perform all the necessary 
changes before starting the new analysis resulting in a new set of graphs and 
corresponding tables.  

5 BIVARIATE REFERENCE PROFILE ANALYSIS 

The Bivariate Ratios interface, as its names suggests, allows the user to perform 
an analysis based on two underlying risk drivers with respect to the ratios. This 
analysis, even though more complex (based on two risk drivers), follows the same 
reasoning as the one performed in Section 4. It must be underlined that the 
profile classes in the input file must be defined accordingly (see Section 8).  

 

Figure 7 Bivariate Ratios analysis interface. The input parameters choice 

As for the univariate analysis, the user must choose the scenario that serves as 
basis for the analysis from the available dropdown list (see Figure 7 left screen 
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side). However, in this case the user will not be allowed to choose between the 
variable risk drivers since both of them will be employed.  

As a result, the tool provides first a table summarising the loadings calculated 
based on the input data (see Figure 8). For instance, based on the result 
presented in the figure we can conclude that the greatest loading is amounting to 
25 and is applied by competitor_1.  

The second result provided by the tool is a table presenting the result of the 
bivariate analysis (see table in Figure 8). For instance, based on the results we can 
conclude that, for contracts subscribed at competitor_3 for a car age of 8 years 
and a driver age of 40 years, we have an additional reduction on the premium 
amounting to 10% as compared to the corresponding base. 

 

Figure 8 Bivariate analysis - table of results 

6 GLOBAL POSITIONING OF THE REFERENCE COMPETITOR  

The Global Positioning interface, as depicted in Figure 9, aims to provide a 
comparative analysis with respect to a reference insurer. The interface allows the 
user to choose the reference competitor as well as the set of warrantees on which 
the analysis is performed. Further, the user must “Validate” the selection 
triggering the calculation.  

The result of the analysis is presented both as a bar plot and a data summary 
matrix (see Figure 10). In order to increase the user interaction, the choice was 
made to use an interactive bar plot, meaning that the actual values are displayed 
by hovering over the graphs. Note that the result graph is downloadable via the 
pop up icon available on the upper side. In addition to the graph, a summary of 
the results in presented as a table. This table offers a snapshot of the results 
relying on a heat map. The conditional formatting employs the following heat 
map: 
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- Ratio< 1 : orange, meaning that the reference insurer is more expensive  
- Ratio > 1 : green, meaning that reference insurer is cheaper  

 

Figure 9 Global Positioning interface 

 

Figure 10 Global Positioning results 

Based on the results presented in Figure 10, we can conclude that, for an “DM” 
contract type, the Competitor_4 tariff is by 5% higher than the Competitor_1 
tariff. 

7 BIVARIATE ANALYSIS OF THE REFERENCE COMPETITOR  

The second positioning interface will enable the user to perform a more in-depth 
analysis not only at the global level, but also as a function of one or two variable 
risk drivers.  

As presented in Figure 11, the user can select: 

- the reference insurer that will serve as reference for the calculation  
- the warranties employed for the analysis 
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- the variable risk drivers as defined in the input file   
- if the analysis is performed on the selected profiles (as defined in the 

input file) or on the whole set of input data 

After the user performs his selection, the calculation of the results is triggered by 
clicking the “Validate” button.  

 

 

Figure 11 Local Positioning interface 

 

Figure 12 Local Positioning results 

The results of the analysis based on the selection are presented in Figure 12 as a 
matrix with the number of selected competitors defining the number of columns. 
The result is presented as a ratio between the competitor warranty value vs the 
reference competitor corresponding warranty. In order to improve the 
interpretation of the results a heat map is associated with the result matrix. It is 
noticeable that, for the reference competitor column, the results are always equal 
to one.  

8 DATA FILE FORMAT  

In this section we shall describe in detail the input data file format. It is imperative 
that the file used as a basis for the analysis should observe the template described 
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below in order to ensure the proper functioning of the tool. Table 1 provides the 
required input file format in terms of column number, variable name and variable 
format, respectively.  

The first column contains the competitor name as defined by the user. It is 
important to remark that the name convention has to be consistent throughout 
the input file since it will be used as an identifier by the tool. Let us assume that 
we have an input file containing data for three distinct competitors called 𝐶𝐴, 𝐶𝐵 
and 𝐶𝐶  , respectively. Let us assume, for instance, that the file contains 60 
different profiles. Then, the whole file will have a total number of 180 lines, where 
the profiles from 1 to 60 correspond to 𝐶𝐴, the profiles from 61 to 120 correspond 
to 𝐶𝐵 and the profiles from 121 to 180 correspond to 𝐶𝐴.  

 

# Column Variable Type Name Format 

1 Competitor Competitor String 

2 to N+1 Explanatory variables User Defined String, 
number,… 

N+2 Chgt_profil User Defined Double 

N+3 Chgt_profil_2 User Defined Double 

N+4 Ref_profil Ref_profil Double  

N+5 Positioning Positioning Integer 

N+6 to N+W+6 warranties User Defined Positive double 

Table 1. Input file structure. 

The columns from 2 to 𝑁 + 1 contain the explanatory variables (assuming that a 
number of 𝑁 explanatory variables are defined in the file).  Let us assume that we 
have a number of 𝑁 explanatory variables. We underline that there is no 
restriction on the maximum number of explanatory variables that can be included 
in the file.  

The next column, called Chgt_profil positioned at 𝑁 + 2, contains the name of the 
first variable that changes with respect to the base profile, whereas the column 
𝑁 + 3 named Chgt_profil_2 contains the name of the second variable that 
changes with respect to the base profile. Note that the column 𝑁 + 3 will be left 
empty in case there is no second variable that changes value.  

The 𝑁 + 4 column called Ref_profil contains the base profile name associated to 
the profile class (e.g. Base1). 

The 𝑁 + 5 column is reserved to the positioning analysis. Basically, if a profile 
must be taken into account in the positioning calculation, then this must be 
signaled by using the reserved word “Positionnement” in the corresponding line. 
If not, then the line must be left empty.  

The last columns in the input file 𝑁 + 6 to 𝑁 + 7 + 𝑊 contain the warranties 
values (where 𝑊 denotes the number of warranties defined in the file).  
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In Table 2 we present an example of a profile contained in the input file. In this 
case it is assumed that a number of three risk drivers are defined (i.e. age of the 
insured, age of the vehicle and the power of the vehicle). It is noticeable from the 
column Chgt_profil that the changing variable with respect to the base profile is 
the age of the insured. There is no second variable that changes value with 
respect to the base profile (Chgt_profil_2 is empty). The reference profile as 
defined in column Ref_profil is named Base1. There are two distinct types of 
defined warranties, namely “Mini_Casco and “DM” with a tariff of 500 and 1000, 
respectively.  

# Column Variable Value 

Competitor C_A 

Age_ass 40 

Age_veh 5 

Puissance 190 

Chgt_profil  Age_ass 

Chgt_profil_2   

Ref_profil Base1 

Positioning Positionnement 

Mini Casco 500 

DM 1000 

Table 2. Header file and profile line example. 

With respect to the input file the following constraints must be respected in order 
to allow for a good functioning of the tool: 

- The string variable type shall contain no space characters  
- The header names shall contain no space characters  
- The number data type shall have no thousands separator  
- The data must be ordered first by the column Chgt_profil and second by 

the column Ref_profil. 
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Excellence: our outstanding feature

To deliver more than is expected from us, we attract the best people and develop their skills to the most 
cutting-hedging techniques supported by a robust and rigorous knowledge management framework.

Innovation: our founding ambition

Leveraging on our profound academic roots, we are dedicated on creating inventive solutions by 
combining our extensive professional experience with the latest scientific research. 

Integrity: our commitment

We put work ethics, client's best interest and confidentiality as the foundation of our work. We are fully 
independent and dedicated at telling the truth.

Solution-driven: our focus

We produce for our clients tangible long-term sustainable value. We help our clients not only to reach 
the top, we help them reaching the stable top.

Reliability: our characteristic

We never compromise on the quality of our work, the respect of deadlines & budgets and our other 
commitments. We don’t produce reports, we deliver results!

ALM, Portfolio Management & Quantitative Finance
 Implementation and calibration of stochastic models for 

valuation, trading and risk Management purposes

 Times series analysis & modelling

 Pricing of financial instruments  & development of ALM models

 Design/review/implementation of systematic trading  & 
hedging strategies

 Business intelligence in ALM or Portfolio Management 

 Tools development (Valuation, Pricing, hedging, portfolio 
replication, etc.) 

 Design of Capital Management solutions 

Insurance specialities

Life, Health and Pension

 DFA* Models

 Capital Requirement assessment

 Business valuation support

 Product development (pricing, profitability,..) & Reserving

 Model validation

Non-Life

 Reserving: triangle methods, individual claims modelling

 Pricing: frequency and severity modelling, large claims 
analysis, credibility methods, commercial constraints

 DFA models: cash-flows projection, calibration of models

 Reinsurance: modelling covers, optimal reinsurance 
programs

Qualitative Risk Management, Restructuring & Operations

 Organization & Governance

 Businesses restructuring & change management

 Implementation and industrialization of processes

 Internal &  regulatory reporting (KRI’s & KPI’s dashboards)

 Model Review frameworks

 Model Documentation

Risk & Portfolio Management
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