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Subject 
In Economics as in many other disciplines, one often use state-space models, ie that contain unobserved variables (solved 
DSGE models for instance). These representations are difficult to estimate because they are concerned by all the usual 
numerical problems related to estimation (size, slow calculations, local solutions, ...). 
 

The one-step online approach has the double advantage of circumventing the usual numerical problems and providing 

efficient estimators. Nevertheless, these properties have been obtained for rather simple models and can not therefore be 

applied directly to more complex models such as state-space models. 

 

The aim of the thesis is to extend this online estimation method to state-space models. An efficient and fast estimation of 

these models represents an important breakthrough, especially if it can be implemented transparently for a user. The 

developed method will also be implemented to macroeconomic or financial issues, using more complex and better 

specified models. 

 

The thesis will include three objectives: 

 

1. Generalize the properties of the estimators of the one-step online estimation method obtained for simple models in the 

case of state-space models. This first contribution will be original insofar as the one-step online method has never been 

applied to this category of models. In particular, we are interested in linear Gaussian model-state models and Markovian 

regime switching models, which are currently very popular and useful in the economic literature. The ease of 

implementation of this approach should ensure an international and multi-disciplinary interest in this method. Indeed, 

estimating such models currently requires very large computation times and multiple robustness exercises before using the 

estimated model. 

 

2. Apply this method to economic or financial issues using better specified models. The second originality of our approach 

is that once the limit of the practical implementation of the estimation has been pushed back, it will be possible to 

improve the current models.

 

3. Extend the online method to non-Gaussian nonlinear models.  
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The team GAINS  
The scientific strategy of the GAINS is based on two axes. 
 
Axis 1: Evaluation of public employment policies 
The objective is the development of new theoretical and quantitative tools to contribute to the debate on the effectiveness of 
public policies, and more particularly those related to employment (reforms of labor market institutions, taxation or training). 
This research meets the demands of the public authorities and is rooted in controversial issues, both at the theoretical and 
applied level. The GAINS team is part of the TEPP Federation (CNRS).  
 
Axis 2: Risk, insurance and social protection 
The objective is to study the behavior of economic agents in presence of uncertainty. Two dimensions are favored: (i) the 
perception and coverage of risks; (ii) the management of occupational risks. This research responds to a strong social demand 
around social protection systems, such as retirement, health insurance, or unemployment insurance. The problem of risks (of 
different natures) and their management occupy an increasing place in contemporary economies.  
 
The GAINS is part of the Institute of Risk and Insurance of Le Mans (founded jointly with the Mathematics department and the 
Law department). 
 
For any extra information: frederic.karame@univ-lemans.fr  .  
 
Application 
Please send   
- your CV,  
- a description of your MASTER courses, with your results, projects and master dissertation,  
- letters of recommendation. 

 
before June 30th 2019 23h59  

 
Pre-selected candidates will be auditioned in le Mans on July 9th 2019.  
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