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ABSTRACT : Historical sources are more and more used in studies relating on 

extreme events, natural hazards, or environmental sciences. When dealing with these 

kinds of documents, it is very important to certify the reliability of the historical 

sources and the data they contain. The consequences of errors of interpretation, 

unidentified inconsistencies, misleading information on the historical sources and 

data can be very important for the population, the environmental or town planning, 

engineering, the economy, industries, insurance companies, etc. This paper aims to 

present and discuss an innovative method to assess the quality of historical 

documents: The Historical Document Quality Method (HDQM). This study has 

required an interdisciplinary work between historians, engineers and mathematicians. 

The HDQM works in three steps: 1) historical critical analysis, 2) decision tree and 

evaluation of four criteria, 3) assigning a final score using expert systems. It is a 

user-friendly, easy-learning, operational and functional method. The results obtained 

are very consistent as the models developed to assign a final score to historical 

documents have all a coefficient of determination close to 1.  
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INTRODUCTION  

 

Located on the path of mid-latitude storms, Europe is often hit by these events that 

can cause coastal flooding, major damage and death (e.g: the storm of January 31th-

February 1st 1953; the storm of October 15th 1987; Lothar and Martin, end of 

December 1999). Due to strong impacts on humans, economy, ecology and industry, 

the necessity arose to implement an efficient historical reconstruction and analysis of 

past storms, coastal flooding, and surges over a longer period to better assess these 

risks. The value of using historical sources and data to improve the knowledge of 

these past extremes has been identified since decades and is, nowadays, no longer to 

be demonstrated (Abadie et al., 2018; Athimon, 2021; Baart et al., 2011; Brazdil and 

Kotyza, 2004; Breilh et al., 2014; Camuffo, 1993; Chaumillon et al., 2017; De Vries 

and Winsemius, 1970; De Kraker, 2006; Garnier et al., 2018; Gottschalk, 1971-1977; 

Gram-Jensen, 1985; Haigh et al., 2016; Hickey, 1997; Kempe, 2006; Lamb and 

Frydendahl, 1991; Pfister et al., 2010; Soens, 2009; Sweeney, 2000) 

 

In fact, studies on extreme events increasingly use historical sources and data. Useful 

information can either come from quantitative or qualitative historical data. 

Quantitative data are numerical data, that can be found in different kind of documents 

such as account registers, weather records, invoices, tidal ledgers, seismograms… 

They are often used to improve statistical analyses on extreme events. Qualitative data 

are descriptive and narrative data. The content of this paper will only focus on 

qualitative historical sources and data which mainly come from primary and / or 

secondary historical sources such as chronicles, diaries, newspapers, letters, account / 

parish / notarial or city council registers, post-disaster investigations, engineers’ 

reports, etc. A primary source is a document written by a person who is 

contemporaneous with the historical event. It contains first-hand information and 

descriptions made by the author who experienced the events. On the other hand, a 

secondary source is written by a non-contemporary author who copies or draws 

inspiration from some primary sources. The author of the secondary source, who has 

not experienced the event of which he/she is speaking, produces a speech about it. 

Both, primary and secondary sources need a historical critical approach in order to 

avoid misunderstandings, errors of interpretation, misleading findings, false 

conclusions on the use of historical documents (Van Bavel et al., 2019). In addition, 

the research in history benefits both from historical sources and from the work of 

colleagues (living or dead) carried out from ancient documents. These technical or 

scientific productions are part of the literature and should therefore not be confounded 

with secondary historical sources. They are written by an expert and contain an 

analysis and interpretation of the data, they benefit to the topic they address 

(Bonnechere, 2008).  

 

The question of the reliability of historical sources and data is of highest importance 

when we deal with extreme events. In particular, the historical sources and data used 

to estimate past extreme sea levels and quantify skew surge – which is the difference 

between the maximum observed water level and the maximum predicted water level 
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during one tidal cycle (Haigh et al., 2015) – must be trustworthy and of good quality. 

Otherwise, some of the possible risks would be to impact statistical analyses using 

over or underestimate reconstructed water levels and skew surges or taking into 

account storms that did not occur at that time (error of date) or did not impact that 

specific area (error of location). The consequences of such misunderstandings, errors 

of interpretation, misleading information can be very important for the population, the 

environmental or town planning, engineering, the economics, industries, insurance 

companies, etc. For example, the skew surges computed with historical sources 

(Athimon et al., 2021; Giloy et al., 2019) are used in studies that proposes new 

statistical methods for the protection of coastal nuclear power plants from the risk of 

coastal flooding (Frau, 2018; Frau et al., 2018; Hamdi et al., 2015; Hamdi et al., 

2018).  

 

Both in France and abroad, researchers and research groups on extremes events such 

as river floods, earthquakes, avalanches, coastal flooding, who use historical 

documents for their studies are aware of the necessity of the quality control to work 

with reliable historical sources and data (Benito et al., 2004; Fradet, 2016; Frau, 2018; 

Giacona et al., 2017; Glaser, 1996; Idier et al, 2020; Lambert, 1986; Mangeon et al., 

2020; Molinari et al., 2017; Porfido et al., 2009; Veale et al., 2017). Some of them 

(e.g: SSHAC, SISFrance, BDHI) have tried to build a quantified rating system in 

order to define the reliability of historical documents and data they provide (Albini et 

al., 2013; Arnoux et al., 2021; Hamdi et al., 2018; Lang et al., 2017; Scotti et al., 

2004; Torres-Vera, 2010). Still, when their method is detailed and explained, 

important lacks remain regarding the evaluation of these documents. Typical errors 

are, for example, the confusion of old scientific literature with historical sources or the 

combination of two points that must be clearly distinguished: the authenticity of a 

historical document and the reliability of the data it contains. They can also assign de 

facto a high level of reliability to a primary document when a primary source may not 

be authentic, contain errors, exaggerations, biases, etc. Moreover, none has truly 

implemented an interdisciplinary approach by starting as close as possible to the 

method of historical critical analysis. 

 

This paper aims to introduce and discuss a method to assess the quality of historical 

documents. This interdisciplinary work has required significant skill sharing between 

historians, engineers and mathematicians. It was first developed within the framework 

of historical research on storms, coastal flooding and skew surge in France (Athimon 

et al., 2021). However, the issues surrounding the assessment of the reliability of 

historical sources and data extend well beyond research into past meteo-marine 

events. For this reason, the methodology has been designed and created to be used for 

different fields of application using primary and secondary historical sources.  

The paper is structured as follow: first we explain the methodology we created to 

evaluate a historical document quality’s (HDQM). Secondly, we present the results 

through the comparison of the four expert systems developed. Finally, we discuss the 

historical document quality method (HDQM), its interests, its strengths, its 

limitations, and the results obtained by the different expert systems. 
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METHODOLOGY TO ASSESS THE HISTORICAL DOCUMENTS AND 

DATA QUALITY 

 

Starting with the historical critical methodology 

 

As suggested earlier, researches using historical documents and data often do not 

consider the historical critical analysis method. While using historical sources, it 

should however be the starting point. This method is specific to the history field and 

has been developed and enhanced by historians over decades since the end of the 19th 

century (Charland, 1948; Cellier and Cocaud, 2001; Halkin, 1951; Langlois and 

Seignobos, 1898; Le Goff and Nora, 1974; Lemercier and Zalc, 2008; Veyne, 1971). 

 

To reduce the risk of misunderstanding, over or under interpretation, the historical 

critical approach requires strong scientific rigor. This approach aims to 1) to assure 

the authenticity of historical sources by ensuring its origin and 2) to define the 

reliability of data by making certain they do not contain errors of date, place, event, 

etc. The historical critical analysis method then works in two stages: 

 

At first, historians use the “external criticism” or “authenticity criticism” which 

amounts to the validation process and allows to identify the authenticity of each 

historical source. The appearance (paper / parchment / papyrus, handwritten / printed / 

typescript, etc), the language used, the physical state (good state / rip / mold / scorch / 

deletion), the type (primary or secondary source) and nature (letter / parish register / 

engineer report / newspaper, etc) of the document are evaluated to ensure that the 

source is not falsified or a counterfeit. The historical environment of the document in 

terms of social, political, economic and scientific context is also questioned. 

Authenticity is therefore essential to establish, but it is not enough.  
 

Secondly, historians use the “internal criticism”, also known as “value criticism”, 

which makes it possible to assess the intrinsic quality of a historical document. The 

internal criticism examines the consistency of the text, questions its compatibility with 

what we know about the event by documentary cross-checking and confrontation of 

various testimonies. This stage analyses the author, and seeks to determine what he 

meant, what he refused to say, what he said despite him. The date, the context, the 

motivation of the production of the document, etc. are also taken into account. It aims 

to establish the extent to which the data reflects the observations of the time and also 

makes it possible to give an opinion on the reliability of the data contained within this 

historical document. 

 

At the end, the critical analysis of historical sources and their content should 

implicitly answer the five main questions (and their sub-questions):  

- What? (type, nature, language, physical appearance, contents, etc. of the 

document) 

- Who? (information about the author: name, birth and death date, job, 

skills/expertise, social origins, place he/she lived, contemporary or not, 

eyewitness or not, originality of the story or not, etc.) 
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- When? (date of document production, date of the events, consistency of the 

date with the content of the historical source and with the historical context…) 

- Where? (location of production of the document, site in which the events 

occurred, consistency between the location of the production and the content, 

circumstances of the production, location of conservation of the historical 

document, etc.) 

- Why? (motivations, intentions and interests of the author, reasons to produce 

the document, sponsorship or not…) 

 

Based on the historical critical method we developed a method to evaluate historical 

documents quality. As we are eager to stick to the historical critical method as closely 

as possible, the aim is to identify the criteria on which historians rely on to define a 

level of reliability of historical sources and data they contain. 

 

Operation of the historical document quality method (HDQM) 

 

The HDQM combines history and expert systems based on mathematics. It works in 

three steps. 

 

Step 1: Historical critical analysis 

A complete and precise critical analysis for each primary and secondary historical 

source studied must be written by a historian. This analysis is based on 20 questions 

and three open comments organized into three sections: Document, Author, Event(s) 

(figure 1). This critical analysis thus approaches the external and the internal criticism 

of a historical source and allows to answer the key questions of what, who, when, 

where and why. It precisely analyses the historical document to be evaluated, without 

neglecting the uniqueness of each source. The historical critical analysis is 

supplemented by a “system of filiation” (figure 2), which allows to highlight the 

relationships that may exist between primary and secondary historical sources (copy, 

inspiration, etc.), as well as the identification of well-known sources used in the 

literature or novel historical sources. The system of filiation must be dated, updated 

and completed as documentary discoveries are made (Fradet, 2016). On figure 2, a red 

square indicates a bibliographic reference or a secondary historical source for which 

no parentage could be established. The success of steps 2 and 3 depends on the quality 

of the work done in step 1. 
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Figure 1: Analytical and critical notice to be written for each historical source to be evaluated. It 

contains 20 questions and 3 open comments organized into 3 sections: Document, Author, 

Event(s). 
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Figure 2: Generic representation of the system of filiation of primary and secondary historical 

sources, and bibliographical references on an event (inspired by Fradet, 2016, p. 593). 

 

Step 2: Decision tree and evaluation of criteria 

Based on the historical critical analysis written by a historian (step 1), a decision tree 

has been developed. Four criteria that can systematically be applied to any content 

and specificity of all historical sources, primary or secondary, have been identified. 

According to historians and their historical critical methodology, these four criteria 
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are necessary to establish the level of reliability of a historical document and its 

content. These four criteria are: 

1) The type of the document (C1). In C1, the decision tree first questions the 

type of the document, whether it is a primary or a secondary historical source. 

It then ensures its authenticity. Finally, it defines if the historical source to be 

evaluated is an original (i.e. produced by its original author), if it is a complete 

copy or publication made by someone else than the author, an incomplete copy 

or publication made by someone else than the author; 

2) The author’s link to the testimony of an event (C2). In C2, the decision tree 

first questions whether the author is contemporary or not of the event he/she is 

writing about. It then examines the relationship the author has regarding the 

event (eyewitness, indirect witness, drawing on primary or secondary 

historical sources, untraceable origins of the information, etc); 

3) The cross-checking (C3). In C3, the decision tree first defines whether 

crosschecks with other historical documents have been made. It then questions 

the type of documents on which the crosschecks are based (primary or 

secondary historical documents) and their number. Finally, it examines 

whether the crosschecks confirm / refute the content of the historical source to 

be evaluated; 

4) The consistency of the source contents (C4). In C4, the decision tree 

questions the consistency of the content of the historical document to be 

evaluated, and the importance of the errors identified. The inconsistencies can 

be related to contextual anachronisms, errors in the dating and/or localization 

of the event, inventions, nonsense, etc. They can be identified by the critical 

analysis of the document (step 1), as well as by crosschecking with other 

historical sources (step 2, C3). 

 

Each criterion is a branch of the decision tree and consists of closed questions 

(yes/no) to ensure a rigorous approach (figures 3, 4, 5 and 6). In addition, feedback 

loops have been introduced to complement the strength of the method. After 

following each branch, the user is left with four marks, one per criterion, which gives 

1372 possible combinations. It is important to note that based on the critical analysis 

established in step 1, it is possible for everyone to give a score for each criterion in 

step 2. 
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Figure 3: Schematic representation of the tree structure of criterion 1 on the type of documents 

analyzed (page 1 and 2). 
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Figure 4: Schematic representation of the tree structure of criterion 2 on the link between the 

author of the historical sources analyzed and the event. 
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Figure 5: Schematic representation of the tree structure of criterion 3 on the crosschecking of 

historical sources (page 1 and 2). 

 

 
Figure 6: Schematic representation of the tree structure of criterion 4 on the consistency of the 

information and data within a historical document. 

 

Step 3: Assigning a final score 

To be able to compare different sources, a final score is assigned to each historical 

source based on the four marks obtained in step 2. A weight was assigned to each 

mark in each criterion (tables 1, 2, 3 and 4).  
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CRITERION 1 (C1) 

1 2 3 4 5 6 7 
Table 1: Table of weightings (weight functions) applied for criterion 1 (C1) in the first and the 

second expert system.  

Light grey: low weight; Grey: mean weight; Dark grey: high weight; white: weight changes 

depending on the scores obtained in the other criteria. 

Indeed, when the score of 1 (white) is given in C1, the weighting changes from low to mean 

depending on the scores obtained in the other criteria. This is due to their nominal 

characteristics. So, if: 

- C1 = 1 (non-authentic historical source), but C3 ≥ 4 (the cross-checks corroborate the data 

within the document to be evaluated) and C4 ≥ 3 (no inconsistency), then the weight applied on 

the score of 1 will be mean weight. 

- C1 = 1 (non-authentic historical source), but C3 ≤ 3 (no cross-check or the cross-checks did not 

confirm the content of the document to be evaluated) and C4 ≤ 2 (inconsistency), then the weight 

applied on the score of 1 will be low weight.  

 

CRITERION 2 (C2) 

1 2 3 4 5 6 7 
Table 2: Table of weightings (weight functions) applied for the criterion 2 (C2) in the first and 

the second expert system.  

Light grey: low weight; Grey: mean weight; Dark grey: high weight. 

 

CRITERION 3 (C3) 

1 2 3 4 5 6 7 
Table 3: Table of weightings (weight functions) applied for the criterion 3 (C3) in the first and 

the second expert system.  

Light grey: low weight; Grey: mean weight; Dark grey: high weight; white: weight changes 

depending on the scores obtained in the other criteria. 

Indeed, when the score of 1 (white) is given in C3, the weighting changes from low to mean 

depending on the scores obtained in the other criteria. This is due to their nominal 

characteristics. So, if: 

- C3 = 1 (no cross-check), but C2 ≥ 4 (contemporary author) and C4 ≥ 3 (no inconsistency), so the 

weight applied on the score of 1 will be mean weight. 

- C3 = 1 (no cross-check), but C2 ≤ 3 (non-contemporary author) and C4 ≤ 2 (inconsistency), so 

the weight applied on the score of 1 will be low weight. 

 

CRITERION 4 (C4) 

1 2 3 4 
Table 4: Table of weightings (weight functions) applied for the criterion 4 (C4) in the first and 

the second expert system.  

Light grey: low weight; Grey: mean weight; Dark grey: high weight. 

 

Weightings have been assigned according to the historical critical methodology and 

common critical judgement. Following this methodology, a primary historical source 

is more reliable than a secondary historical source, which draws on primary sources 

and risks distorting reality. Also, an original document (i.e. any document produced 

by its original author, whether it is a manuscript, a print, a publication by the author, a 

typescript…) is more reliable than a copy or a publication made by someone else than 

the original author as copy errors, modifications, deletions of the text could have 
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occurred. If an author is contemporary with the event – even being in the emotion –, 

his testimony is considered more reliable than a non-contemporary author, who lived 

decades or centuries later and can imagine, may confuse date or place. While being 

contemporary with the event, an eyewitness is considered more reliable than someone 

who writes about others’ experiences. A historical source crosschecked with primary 

sources which confirms its content is more reliable than one whose content is 

confirmed by only one secondary historical source. When crosschecking with several 

primary sources that are coherent with each other, but which do not confirm the 

content of the source to be evaluated the level of reliability is low. The weighting of 

mark 1 of C3 is a special case. In fact, an absence of crosscheck can have various 

causes such as an incomplete research, the loss of archives, an invention by the 

author… Therefore, C2 and C4 are used to assign a value to mark 1 of C3. Similarly, 

for the weighting of mark 1 of C1, as an unauthentic historical document can still 

contain reliable information.  

 

Based on these marks and weightings, four different expert systems (ES) have been 

established and tested to estimate the final relevance of a document. This part of the 

method combines historical and mathematical approaches.  

 

Expert system 1 (ES1) is a rating proposed by historians based on the obtained marks 

and associated weightings (tables 1, 2, 3 and 4), and on their expertise, knowledge and 

experience of historical documents. These final marks, between 0 and 100, are 

considered as consensus level. They are the target value to reach as closely as possible 

by the other ES, so the other systems, which give predicted scores (Lpred), will be 

compared to this system hereafter (figure 7).  

 

Expert system 2 (ES2) is a linear function. At first, each mark is multiplied with a 

factor depending on its weight w available after step 2 (tables 1, 2, 3 and 4):  

- Low weight: multiplication by 1 

- Mean weight: multiplication by 2 

- High weight: multiplication by 3.  

In addition, C4 is awarded double weight as the consistency criteria is of highest 

importance to define the reliability of a historical document and the data it contains. 

The final mark is then a sum of all values.  

 

 
 

To be able to compare these ES, absolute marks have been translated into relative 

marks, i.e. percentage of reliability. The lowest mark possible is 5 which equals 0% of 

reliability and 100% of reliability corresponds to 87, the highest possible mark. 

 

 
 

Expert system 3 (ES3) is based on algorithms to define the weightings and find the 

final mark. Two correlations (ES3a and ES3b) have been tested to rate the final 
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predicted score of the historical document evaluated according to the four marks of 

the criteria. These marks were first normalized by their maximum possible score, so 

for criteria 1, 2 and 3, the marks are divided by 7 and for criterion 4 it is divided by 4 

(tables 1, 2, 3 and 4 ; figures 3, 4, 5 and 6). For the first correlation (ES3a) a linear 

relation is proposed:  

 

 
 

The values aCi and b found are given in table 5. They represent the coefficients of the 

correlation.  

 

b aC1 aC2 aC3 aC4 

-28,3 27,6 27,2 31,4 35,9 
Table 5: Weightings of each criterion defined through the first correlation of the expert system 3. 

Note that C3 and C4, which are associated with a higher weight after the optimization, are 

therefore considered a bit more important in this case. 

 

The second correlation of the expert system 3 (ES3b) rests on the weightings 

proposed by historians (tables 1, 2, 3 and 4) and used on the ES1 and ES2. It is linked 

to the finding that heavy weights are associated with good marks. A linear relation is 

then sought:  

 

 
 

On this equation, α is a parameter to optimize. α is equal to 2,2. It allows to better 

consider the highest marks of each criterion. The values aCi and b found are given in 

table 6. They represent the coefficients of the correlation to be optimized.  

 

b aC1 aC2 aC3 aC4 

1,32 27,5 19,2 26,8 26,8 
Table 6: Weightings of each criterion defined through the second correlation of the expert system 

3. Note that C1, which is associated with a higher weight during the optimization, is therefore 

considered a bit more important in this case. 

 

Expert system 4 (ES4) is a neural network. Neural networks learn by processing 

examples, each of which contains a known “entry” as well as a known “result” 

forming weighted associations whose weights are stored in the data structure of the 

network itself. The learning performed by a neural network from a given example is 

usually done by determining the difference, i.e the error between the output of the 

network and the target value. The network then automatically adjusts its weighted 

associations according to a learning rule using the value of the error. When the 

network is useful, successive adjustments will cause it to produce an output that is 

increasingly similar to the target value. After a sufficient number of these 

adjustments, the training can be stopped according to certain criteria. Neural networks 
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are conventionally used for classification problems, which is the case here. Several 

types of neural networks have been tested to have the closest results to those of ES1. 

Numerous sensitivity tests were carried out on the parameters, namely the number of 

layers, the number of neurons as well as the activation functions. Finally, a network 

with 4 inputs, then two layers of 21 neurons each and one output showed a very good 

prediction capacity (which means a very good correlation with ES1). The activation 

function is the reLU (Rectified Linear Unit) function:  

 
 

It allows or not to transmit the information if the stimulation threshold is reached. 

Concretely, its role will be to decide whether or not to activate a neuron response. 

These are the most popular functions nowadays. They allow a faster training 

compared to the sigmoid and tanh functions (Glorot et al., 2011). 

 

Moreover, no matter the ES used, the application of this method in three steps gives a 

final score that matches the credit of the historical source and of the data it contains. 

Final marks given by all the ES are relative marks and are therefore considered as 

percentage of reliability. This scale has then been divided in five groups:  

[0-20[%: not reliable at all; 

[20-40[%: unreliable; 

[40-60[%: moderately reliable; 

[60-80[%: reliable; 

[80-100]%: very reliable. 

 

RESULTS: COMPARISON OF THE EXPERT SYSTEMS 

 

To test the three steps of the HDQM, we created 147 fictive historical sources defined 

by their criteria values, which represent a large panel of possible characteristics. The 

methodology has also been tested and applied on real historical documents (Athimon 

et al., 2021).  

 

As aforementioned, ES1 is a rating proposed by historians. The final consensus marks 

of ES1 are the target, so results of ES2, ES3a, ES3b and ES4 will be compared to this 

system (figure 7).  

 

Comparing ES1 and ES2, it appears that the minimum and maximum differences 

between the consensus score of the ES1 and the predicted score of the ES2 are -9 and 

+10. 79% of the difference between the consensus and the predicted scores are 

smaller than 5, which is very consistent and results in a very good correlation: 

coefficient of determination R² = 0.975 (figure 7, on the top corner left).  

 

Comparing ES1 and ES3a, it appears that the minimum and maximum differences 

between the consensus score of the ES1 and the predicted score of the ES3a are -3 and 

+20. The model predicts the results well as the coefficient of determination R² = 0.93 

(figure 7, on the top corner right). 56% of the difference between the consensus and 
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the predicted scores are smaller than 5. Nevertheless, the model is less efficient than 

ES2. 

In the second case of ES3 (ES3b), differences with ES1 range from -14 and +14. 71% 

of the difference between the consensus and the predicted scores are smaller than 5. 

The coefficient of determination is even better, as R² = 0.96 (figure 7, at the bottom 

left).  

 

Comparing ES1 and ES4, it appears that the minimum and maximum differences 

between the consensus score of the ES1 and the predicted score of the ES2 are -12 

and +13. 77% of the difference between the consensus and the predicted scores are 

smaller than 5, which is very consistent and results in a very good correlation: 

coefficient of determination R² = 0.968 (figure 7, at the bottom right). 

 

 

 
Figure 7: Correlation between the predicted scores of the ES2 (on the top corner left), ES3a (on 

the top corner right), ES3b (at the bottom left), ES4 (at the bottom right) and the consensus 

scores (ES1). 

 

DISCUSSION 

 

The HDQM has been developed for a wide range of studies using historical 

documents. The main advantage of the HDQM is the strictness of its structure. In 

particular, the historical critical analysis (step 1) is based on elementary questions and 

comments and is performed by historians, who are experts of historical sources. The 

decision tree (step 2) is based on yes/no questions and the final mark is established 
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using an expert system (step 3). So far, no choice has been made concerning the 

expert systems.  

 

Although the step 1 pays attention to a lot of details and document specificities (e. g. 

the historical context, the authors position / job as priest, engineer, journalist, scholar, 

unknown, etc., or the temporal distance between the experience of the event by an 

eyewitness and its writing since the memory is person-dependent), the assessment of 

singularity of each historical source is a challenging task (step 2). However, the 

selected criteria need to be standardized to define the quality of one document and 

further compare different historical sources. The consideration into a decision tree of 

other criteria such as the historical context or the authors position / job has been tested 

but it was questionable, and the definition of related reliability levels was highly 

subjective. Moreover, the decision tree offers 1372 possible combinations, which 

makes this criticism irrelevant. 

 

So far, no crosschecks neither with scientific literature nor other kind of data (e.g: 

geosciences, simulation data) are made. There are several reasons for it: 1) on the 

framework of extreme events, crosschecks with other kind of data are still too rare to 

be standardized and in other fields they may not exist; 2) defining the reliability of 

crosschecks with other data than historical ones is difficult due to associated residual 

uncertainties such as imprecise dating; 3) crosschecks with scientific publications do 

not say much about the reliability of a historical source. Still, these crosschecks are 

pointed out in step 1, both in the critical analysis written by a historian and in the 

“system of filiation” (figure 2). 

 

No feedback loops have been implemented in C4. Indeed, the consistency or 

inconsistency of the data contained in a historical source is identified in relation to 

“something”. Nevertheless, feedback loops are difficult to establish in C4 and they 

cannot be standardized. Moreover, they become negligible since the logic of the 

decision tree in C4 is done by comparison of historical documents and thanks to the 

answers obtained in step 1 and the score of C3.  

 

Concerning step 3, assigning a final score, the weightings proposed by historians 

(tables 1, 2, 3 and 4) are the result of several versions of the weightings which have 

been made and tested before getting to this final one. This final version is considered 

as functional and operational, and it overcomes the limits and problems found on the 

other previous versions. Here, the weightings are associated to the nominal 

characteristics of the branch of each criterion of the decision tree and to their 

reliability level. It follows the logics and the way historians proceed. This explains 

why the weighting changes from low to mean when the score of 1 is given in C1 and 

C3 (tables 1 and 3), as same as this explains why in C1 the most important weighting 

is granted to mark 7/7 and 4/7: an original document, either primary or secondary, 

carries more weight than a copy or a publication by someone else than the author. 

 

Another interesting point to discuss are the ES, how they work and what they shed 

light on the expertise of historians: 
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In ES1 and ES2, the importance is not given to the criteria, but to the score of each 

criterion. The four scores rated in step 2 allow to estimate the level of reliability of the 

historical source to be evaluated. The higher these scores are, the more reliable is the 

document. Following the historian’s expertise, C3 (crosschecks between historical 

documents) and C4 (consistency of the data contained) are crucial. C1 (authenticity or 

not, primary or secondary historical source, original document or not) is also essential. 

C2 appears a little less important. The coefficient of determination between the ES2 

and the ES1 is 0.975 (figure 7, on the top corner left). The ES2 predicts so well 

because it relies directly on the weightings established by historians in tables 1, 2, 3 

and 4 and used to set the final consensus scores of the ES1. Indeed, historians being 

the specialists of historical sources, it is legitimate to rely on the weightings they fixed 

to define the importance to be given to the mark of a criterion while assigning the 

final score.  

 

ES3 gives more importance to the criterion itself, then to the score obtained in each 

criterion. In ES3a, C4 is the most important, followed by C3, while C1 and C2 are of 

equal importance and have a lower weight (table 5). In ES3b, the final score assigned 

mainly rests on C1, and then C3 and C4 (table 6). Again, C2 has the lowest weight. 

ES3b has a better coefficient of determination (0.96, figure 7 at the bottom left) than 

ES3a (0.93, figure 7 on the top corner right). This is explained by the fact that the 

second correlation (ES3b) uses the power function for each score Ci of each criterion 

(tables 1, 2, 3 and 4). In doing so, it makes a relation between the highest score and 

the most important weight, which brings it closer to the logic used in ES1 and ES2.  

 

Regarding the ES4, its performances are very close to ES2. The correlation coefficient 

obtained, close to 0.97 (figure 7 at the bottom right), indicates that the model predicts 

very well, like ES2. Further work on neural networks would probably make it possible 

to further improve this model. Nevertheless, for a set of first tests, the results obtained 

seem satisfying. 

 

The models developed to assign a final score to historical documents have all a 

coefficient of determination close to 1. These results are very consistent, and we 

assume that they are predictive and allow a good estimation of the final mark. So far, 

no choice has been made to support one specific ES, as it seemed more relevant to 

keep all of them to continue their use on more and more historical sources. 

 

CONCLUSION  

 

Historical sources and data are more and more taken into account in various studies, 

in particular those relating on extreme events, natural hazards or environmental 

sciences. When dealing with these kinds of documents, it is very important to certify 

the relevance of historical sources and the data they contain. For this reason, the 

HDQM has been developed.  

 

The HDQM is an operational and functional method that allows the evaluation of the 

quality of historical documents. This method works in three steps: 1) historical critical 
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analysis, 2) decision tree and evaluation of four criteria, 3) assigning a final score. 

Except for the step 1 which must imperatively be performed by a historian, otherwise 

this method has been developed to be used by everyone. It is a user-friendly and easy-

learning method and the results obtained in this study are very convincing.  

 

Therefore, the HDQM allows the detection of inconsistencies (e.g. confusion, 

invention, error in date, location, context, etc.) present in historical sources. An 

interesting perspective would be to try to quantify the uncertainties linked 

(exaggeration, attenuation, interpretation, etc.) of each historical document and to take 

this quantification into account in the final score. A major advantage of this method is 

that it can be applied to a wide variety of research fields and case studies using 

historical sources.  
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