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FocuStat, Focus Driven Statistical Inference With Complex Data, is a five-year project
funded in part by the Research Council of Norway, operating from January 2014 to
December 2018 at the Department of Mathematics, University of Oslo. The project
group consists of Nils Lid Hjort (professor, project leader), Gudmund Hermansen and
Kristoffer Hellton (PostDocs), Céline Cunen and Sam-Erik Walker (PhDs). Other PhD
and Master’s level students are also associated with the project, and we are collaborating
with yet other colleagues, at the Department of Mathematics and elsewhere.
The themes of the project include and involve confidence distributions, model selection and model averaging, bridging the gaps between parametric, semiparametric and
nonparametric modelling and inference, Bayesian nonparametrics, combination of information across diverse data sources, etc. A common thread is the notion of focus, the
view that some aspects of experiments, data, and information are more important than
others, and that such a science- and context-driven focus ought to contribute to the
modelling and analysis of data, as well as to the performance evaluation of the relevant
methods. This leads to focus driven model building and model selection, etc. The project
is meant to develop relevant parts of general statistical methodology but will also involve
actual applications to the analysis of real-world complex data. For further information,
regarding publications, talks, ‘who we are’, news and events, etc., consult the project
webpage
www.mn.uio.no/math/english/research/projects/focustat/index.html
and check (and contribute to) our Facebook page.
FocuStat has budget for arranging small-scale international workshops on designated
themes, for each of 2015, 2016, 2017, 2018, as well as for lower-scale research kitchens. The
May 2015 workshop Inference With Confidence concerned confidence distributions
and related themes. These include and involve construction methods for CDs, studying
their behaviour and performance, second-order correction tools for enhancing accuracy,
links to so-called objective Bayes and empirical Bayes methods, meta-analysis and more
general methods for data fusion, along with applications to real data stories, etc. A
Special Issue of Journal of Statistical Planning and Inference will be published in the
course of 2016, partly based on invited talks to the 2015 workshop.
The present May 2016 workskop is on FICology, concerning focused ways in which to
build and select models, along with model averaging, post-selection issues, etc. Methods
and applications involve uses and variations of Focused Information Criteria.
For May 2017 we are planning a Bridge Building workshop, broadly speaking meant
to invent, assess, examine and fruitfully utilise ways of interconnecting parametrics,
semiparametrics and nonparametrics. Themes include goodness-of-fit, model stretching, model selection, Bayesian nonparametrics, robustness, nonparametric modelling of
parameters, local likelihoods, etc. More information concerning both this and other research activities will be found on our webpage in due time.
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FICology Workshop
Oslo, May 9–11, 2016
The structure of the workshop is intended to encourage and facilitate active discussion,
during, after and between talks. The time schedule indicated here is therefore not followed
strictly.
Monday:
8:45 - 9:10
9:15 - 9:45
10:00 - 10:45

11:15 - 12:00

13:00 - 13:45
14:00 - 14:30

15:00 - 15:45

Good morning & tea and coffee
Nils Lid Hjort:
FocuStat; general workshop themes; looking ahead
Gerda Claeskens:
A focused information criterion for high-dimensional data
tea & coffee
Martin Jullum:
FIC with a nonparametric candidate: a new strategy for FIC constructions
lunch
Axel Gandy:
Focussed Information Criteria for semiparametric linear hazard regression
Kristoffer Hellton:
Focussed tuning of ridge regression
tea & coffee
Lars Walløe:
Statistical analyses of a potential decline in energy storage in minke
whales in the Antarctic Ocean during the 1990s
Tuesday:

9:00 - 9:45
10:00 - 10:45

11:15 - 12:00

13:00 - 13:45
14:00 - 14:30

14:45 - 15:15
15:15 - 15:45
17:30 -

Håvard Hegre:
Forecasting the incidence of internal armed conflict
Ingrid Van Keilegom:
The focused information criterion for a mixture cure model
tea & coffee
Ingrid Hobæk Haff:
How to select a good vine
lunch
Nils Lid Hjort:
The hybrid likelihood: Combining parametrics and nonparametrics
Céline Cunen:
Focused model selection for meta-analysis of 2 × 2 tables
tea & coffee
Sam-Erik Walker:
Focused inference based on robust estimators
Gudmund Hermansen:
Focused information criteria for time series
Mini-excursion & Workshop Dinner & Survival of the FICest
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Wednesday:
9:00 - 9:45
9:45 - 10:30

11:00 - 11:30
11:30 - 12:00

13:00 - 13:30
13:45 - 14:15

14:30 - 15:30

Peter Grünwald:
Bayesian model selection and averaging when the model is wrong
Thijs van Ommen:
FAIC: An adaptation of AIC for focused model selection and averaging
tea & coffee
Ali Charkhi:
Incorporating the selection procedure in inference
Eugen Pircalabelu:
Graph estimation and selection strategies using the focused
information criterion
lunch
Peder Østbye:
Combining FIC with general loss functions
Steffen Grønneberg:
AIC-like model selection on VARMAX-residuals
tea & coffee
Summing up & rounding off
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Titles & abstracts:
Ali Charkhi (with Gerda Claeskens):
Incorporating the selection procedure in inference
Abstract: Model selection is a procedure which happens after observing data, hence is
data-dependent. This dependency introduces randomness to the selection and it is known
that ignoring this randomness for subsequent inferences leads to wrong conclusions. One
of the most widely used selection procedures is AIC for models in a likelihood framework.
We calculate the asymptotic distribution of the parameter estimators by incorporating
the selection procedure. More precisely, we calculate the selection event and calculate
the distribution of the estimators by conditioning on that event. Finally, we propose
a simulation method to study the intricate structure of the resulting distribution and
consequently calculate the confidence intervals for the parameters. This is joint work
with Gerda Claeskens.
Gerda Claeskens (with Thomas Gueuning):
A focused information criterion for high-dimensional data
Abstract: A selection of variables driven by wanting a focus to be estimated well regarding
mean squared error (or some other risk function) is relevant for high-dimensional models.
We distinguish two cases in the model selection search: (i) the submodel where the
focus is estimated is low-dimensional such that maximum likelihood estimators can be
computed, and (ii) the submodel is high-dimensional, requiring a regularized estimator.
In both cases, we work out an adjustment of the existing focused information criterion.
Numerical results illustrate the use of the method. This is joint work with Thomas
Gueuning.
Céline Cunen (with Nils Lid Hjort):
Focused model selection for meta-analysis of 2 × 2 tables
Abstract: Meta-analysis of 2 × 2 tables is very common in medical research, and is used
for example to compare different treatments or to evaluate drug safety. In the metaanalyses literature, a large number of different models are used to model the 2 × 2 tables.
The tables are usually either modelled as pairs of binomially distributed variables or as
pairs of Poisson distributed variables. The user also has to choose between fixed effect
models, with a common parameter accross tables representing the treatment effect, or
different kinds of random effect models. In this talk we propose a method for choosing
between these different models for meta-analysis of 2 × 2 tables within the framework of
the Focused Information Criterion (FIC). These analyses have a natural focus parameter,
the treatment effect, usually measured as the Odds Ratio (OR), and our method will thus
aim at finding the model which gives the most accurate estimate of the treatment effect.
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Axel Gandy (with Nils Lid Hjort):
Focussed Information Criteria for Semiparametric Linear Hazard Regression
Abstract: The semiparametric linear hazard regression model introduced by McKeague
and Sasieni (1994) is an extension of the linear hazard regression model developed by
Aalen (1980). Methods of model selection for this type of model are still underdeveloped.
In the process of fitting a semiparametric linear hazard regression model one usually
starts with a given set of covariates. For each covariate one has at least the following
three choices: allow it to have time-varying effect; allow it to have constant effect over
time; or exclude it from the model. In this talk we discuss focused information criteria
(FIC) to help with this choice. In the spirit of Claeskens and Hjort (2003), ‘focused’
means that one is interested in one specific quantity, e.g. the probability of survival of a
patient with a certain set of covariates up to a given time. The FIC involves estimating
the mean squared error of the estimator of the quantity one is interested in, and the
chosen model is the one minimising this estimated mean squared error. The focused
model selection machinery is extended to allow for weighted versions. This is joint work
with Nils Lid Hjort.
Steffen Grønneberg (with Benjamin Holcblat):
AIC-like model selection on VARMAX-residuals
Abstract: Consider a multivariate time-series model where IID innovations are thought
to follow a certain distribution. Simultaneous estimation is computationally challenging,
but two-stage estimation is straightforward: The time-series model is first fitted using
standard methodology, and inference for the innovation-model is done on residuals as if
they were IID. Treating residuals as IID is not correct, and in this paper we develop inference tools and AIC-like model selection tools for residuals from a vectorial ARMA model
with exogenous covariates (VARMAX). We assume that the VARMAX model is given
(or found through strongly consistent model selection methods), and identify conditions
where the inference framework is as if we observe the mean-corrected innovations directly.
We also develop an AIC-like model selection procedure for VARMAX-residuals. As expected from previous model selection procedures based on residuals, such as the copula
information criterion of Grønneberg & Hjort (2014), the model selection procedure is
more complex than the inference framework.
Peter Grünwald (with Thijs van Ommen):
Bayesian model selection and averaging when the model is wrong
Abstract: Bayesian inference can behave badly if the model under consideration is wrong
yet useful: the posterior may fail to concentrate even for large samples, leading to extreme overfitting in practice. We demonstrate this on a simple model averaging/selection
problem in regression. The problem goes away if we make the so-called learning rate
r small enough, which essentially amounts to making the prior more and the data less
important. Standard Bayes sets r = 1, which can be too high under model misspecification;
√ in statistical learning theory, one uses variations of Bayesian prediction with
r = 1/ sample size, which is too low if the setting is not adversarial. We introduce the
safe Bayesian estimator, which learns r from the data and which can be ‘focused’ on a
loss function of interest. It behaves essentially as well as standard Bayes if the model is
correct but continues to lead to good results with wrong models.
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Kristoffer Hellton:
Focussed tuning of ridge regression
Abstract. Ridge regression has become a standard procedure for prediction, at least in
the world of high-dimensional genetic data. The penalized regression method imposes
an L2 penalty term on the regression coefficients and introduces therefore a tuning parameter. This parameter is almost exclusively chosen by doing cross-validation on the
available training data, resulting in one optimal tuning parameter used for all subsequent
new predictions. However, it is also possible to introduce a focussed approach and tune
the penalization parameter toward an aim, for instance a specific set of new covariates
or regression coefficients. The resulting (focussed) mean squared error function is then
minimized to find the optimal tuning parameter. We explore the benefits and the constraints of such an approach and compare the prediction performance of the focussed
tuning parameter to the standard cross-validation set-up.
Håvard Hegre (with Håvard M. Nygård):
Forecasting the incidence of internal armed conflict
Abstract: Several observers of international relations argue that high-intensity armed
conflict has been declining over the past decades. To a considerable degree, this decline
is driven by observable structural risk factors such as population size, conflict history,
and socio-economic development. Demographers and economists have developed fairly
sophisticated projections for several of these. Some are likely to change in a beneficial
fashion, such as education levels, living conditions, and average incomes. Others will
lead to more conflict such as continued population growth in the poorest countries in
the world. We formulate statistical models of the relationship between these risk factors
and the probability of transition between various intensity levels of conflict, taking the
recent conflict history of the country and its neighbors into account, and produce n-step
forecasts up to 85 years into the future by means of a simulation algorithm that allows
capturing multiple-year processes of conflict escalation and diffusion. Model selection is
guided by out-of-sample evaluation of predictive performance.
Gudmund Hermansen:
Focused Information Criteria for time series
Abstract: We extend the traditional focused information criterion (FIC) to large classes
of time series models. For time series data, several interesting foci are naturally related
to predictions, or formulated conditional on past observations. The dependency on previous data requires a new and extended modelling framework, which leads to a proper
generalisation of the original criterion and motivates a conditional focused information
criterion (cFIC). In addition to the classical stationary Gaussian time series models, we
develop FIC methodology for the much broader family of locally stationary processes.
This general class of models, which in particular includes those built up via smooth trend
functions with errors of the stationary time series kind, provides a unified framework for
interpretation and focused model selection. Our methodology is illustrated for real data
problems.
Nils Lid Hjort:
Opening remarks
Abstract: I will first sketch some of the intended research lines for the FocuStat project
(2014-2018), pointing also to the 2015 workshop and plans for 2017 and 2018. Then I
will briefly describe ongoing FICology themes.
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Nils Lid Hjort:
The hybrid likelihood: Combining parametric and nonparametric likelihoods
Abstract: The FIC approach is in essence to select among candidate strategies by evaluating, assessing and estimating the performance of the different competitors, and then
select the winner, the method with best estimated risk. This applies fruitfully to situations where these competing schemes are associated with different models. The general
idea can be applied also in other contexts, however, like choosing the best estimator inside
a class of estimators, the best confidence distribution across a spectrum of possibilities,
etc.
My talk will consist of two parts. First I introduce a method for melding together the
classic parametric likelihood with the nonparametric empirical likelihood, and work out
theory for such schemes. The method is really a class of methods, as the statistician would
need to choose both which extra parameters to include in the construction, and a certain
balance parameter that weighs parametrics against nonparametrics. I will attempt to
show how FIC thinking may be used to help in these choices. The talk will relate to
current joint work with Ian McKeague and Ingrid Van Keilegom.
Ingrid Hobæk Haff:
How to select a good vine
Abstract: Due to their high flexibility, yet simple structure, pair-copula constructions,
in particular vines, have become increasingly popular for constructing multivariate distributions. Vines have been applied within various fields, such as finance, insurance,
petroleum, hydrology and climatology. However, most of the commonly used inference
methods are heuristic, especially those related to model selection and model reduction.
On the other hand, the structure of vine models makes the computation of many measures,
such as quantiles, that are potentially interesting for a more focussed model selection,
time-consuming. How does one select vine models that are sensible and adequate for
their intended use?
Martin Jullum (with Nils Lid Hjort):
FIC with a nonparametric candidate – a new strategy for FIC constructions
Abstract: In 2003, Claeskens and Hjort introduced the focused information criterion
(FIC), which selects model based on the performance of the candidate models’ estimators of a pre-defined population quantity, denoted the focus parameter. Following this
pioneering work, FIC procedures based on the same fundamental construction strategy
have been developed for a wide range of model selection setups. Examples range from
the classical nested parametric i.i.d. and regression models, to various types of regression
models within survival analysis, and to time series models. Claeskens and Hjort’s fundamental construction strategy is based on deriving limiting distribution results for the
estimators of the focus parameter inside a certain local misspecification framework, and
then using those results to estimate each estimator’s mean squared error. Essentially,
all FIC constructions have relied on the same type of framework and construction strategy. Some of the criticism of the FIC is due to the reliance on the local misspecification
framework and the accompanying difficulties of handling non-nested candidate models.
We pan out a new strategy for deriving FIC schemes which does not utilize a local misspecification framework, allows the parametric candidate models to be non-nested, and
includes a nonparametric candidate model. We construct such a FIC for the simplest
i.i.d. setting, and present extensions to semiparametric vs. fully parametric Cox regression and to nonparametric vs. parametric time series models, in addition to averaged
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weighted (AFIC) versions. Finally, we describe nature of such frameworks, present some
large-sample results and discuss their connection to the original FIC.
Eugen Pircalabelu (with Gerda Claeskens, Lourens Waldorp and Sara Jahfari):
Graph estimation and selection strategies using the focused information criterion
Abstract: A focused information criterion (FIC) for model selection for Gaussian graphical models (GGMs), in cases where the number of nodes exceeds the number of cases,
is constructed to have good mean squared error properties. Under the assumption of
multivariate normality, there is a one-to-one correspondence between a 0-element in the
inverse of the covariance matrix and the presence of an edge between two nodes. Given
data, the goal is to learn plausible positions of edges in the graph, or equivalently conditional independencies between variables. By the application of FIC on fMRI data, it is
shown that using FIC one has at one’s disposal a powerful method to study evolutions
over time of networks constructed to study the functional connectivity between brain
regions. Moreover, the method clearly identifies important brain regions which seem to
be highly connected with others, acting as ‘hubs’ or ‘informational gateways’. Simulated
data examples illustrate that the FIC is able to identify graphical models with good
MSE performance. This is joint work with Gerda Claeskens, Lourens Waldorp and Sara
Jahfari.
Thijs van Ommen:
FAIC: An adaptation of AIC for focused model selection and averaging
Abtract: Methods for combining predictions from a number of different models must
somehow estimate/predict the quality of a model’s predictions on unseen future data.
In settings such as regression, the models predict responses given covariates, but the covariate values are unknown for future data. The derivations of traditional, non-focused
methods usually make the (implicit) assumption that the unseen data points will have
exactly the same covariate values as the known data points. We propose FAIC, a focused
version of Akaike’s information criterion (AIC), which avoids the need for such an assumption by using the response given a particular covariate value as a focus parameter. Thus
FAIC combines the strength of focused model selection with AIC’s information-theoretic
foundation. Our experiments suggest that in many situations, FAIC predictively outperforms both AIC and FIC, as well as other methods including BIC and Bayesian model
averaging.
Ingrid Van Keilegom (with Gerda Claeskens):
The focused information criterion for a mixture cure model
Abstract: Of interest is the asymptotic distribution of the estimators of the parameters
and baseline hazard in a mixture cure model under local misspecification. Once the
asymptotic distribution is known, the mean squared error can be used to guide selection
of variables to be included in the logistic and Cox proportional hazards parts of the
model.
Peder Østbye:
Combining FIC with general loss functions
Abstract: Generally we can think of statistical inference, including model selection, as a
statistical decision problem and that a wrong inference is a source of loss. Many model
selection methods ignore the relationship between model-selection and the particular inference problem in question, as well as the dependence on the particular loss function
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relevant for the decision to be made. Information criteria such as AIC and its cousins
implicitly assume that the inference problem is the prediction of a new observation, and
that the loss is negatively proportional to the expected loss log-likelihood of this prediction. FIC is an innovation by making model-selection dependent on the focus parameter
we are interested in making inferences upon. FIC assumes that the loss function is the
squared error of estimating the focus by minimizing the mean squared error (MSE). In
the presentation it will be suggested methods for utilizing FIC in combination with other
loss functions. A general approach utilizing a Taylor-development of the loss function will
be presented. It will also be shown that FIC combines particular well with the flexible
LINEX loss function.
Sam-Erik Walker:
Model selection and focused inference using robust estimators
Abstract: We present and discuss model selection and focused inference in the context
of model misspecification and presence of outliers using various robust estimators. Of
particular interest are the classes of robust minimum distance disparity type estimators
and robust M-estimators such as the minimum density power divergences. Theoretical
developments and some practical examples will be presented.
Lars Walløe:
Statistical analyses of a potential decline in energy storage in minke whales in the Antarctic Ocean during the 1990s
Abstract: Each summer for 18 years from 1987 a number of minke whales were caught
in the Southern Ocean between 35◦ E and 145◦ W for scientific investigations by Japanese
whalers. For the present problem five variables related to storage of energy were measured
in each whale (blubber thickness on two specified lateral points, two girth values, and
total fat weight (blubber + intestinal fat)). A number of explanatory variables were also
recorded.
The first set of analyses were carried out by stepwise multiple linear regression with
the best model decided by the lowest BIC value. The results indicated a statistically
significant decline at the 5% level for all five dependent variables, e.g. 17 kg/year for
fat weight and 0.2 mm/year for blubber thickness. The published paper (Polar Biology
31:1509-1520, 2008) was criticized in the Scientific Committee (SC) of The International
Whaling Commission (IWC) in 2011 by an Australian scientist who claimed that mixed
effects models should be fitted to the data to account for various forms of heterogeneity.
This was tried in different analyses presented to the IWC-SC in the years 2012, 2013 and
2014 with statistical advice from Tore Schweder, Hans Skaug, André Punt and finally
Nils Lid Hjort. The final analyses followed a model selection procedure suggested by
Zuur (2009). Each of the starting models contained 7 continuous explanatory variables,
7 categorical explanatory variables, one interaction term and 5 random effects terms. The
analyses started out from a ‘full model’ with all fixed effects terms included. The random
effects terms were added one at a time, but only kept if the BIC value was lower than
for the ‘full model’. Finally, the fixed effects were systematically deleted based on BIC.
In the resulting final models all five dependent variables showed a significant decline over
the 18 year period. This satisfied the SC of IWC, and the resulting paper is in press
(JCRM 2016), but the Australian scientist is still not convinced.
Are there better ways to analyse such datasets (e.g. FIC)?
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Practical information:
Most of our workshop guests will stay at Thon Hotel Europa, a 750 meters walk from
Teknologihuset where the Workshop will take place (Pilestredet 56). If one prefers to use
public transportation, one can take the trams 17 or 18 (direction ‘Rikshospitalet’) from
the stop ‘Holbergs plass’ to ‘Dalsbergstien’.
Both Teknologihuset and the hotel are close to the city centre and to several places of
interest (if one has time for some sightseeing), with easy access by tram or the apostles’
horses. The Olympic stadion Bislett is a javelin’s throw away from Teknologihuset (see
the front cover), and the Royal Palace and Palace Park, as well as the Honorary cemetery
‘Vår Frelsers gravlund’, are peaceful places worth visiting. In the latter place one can find
the graves of famous Norwegians like Henrik Ibsen, Edvard Munch, Bjørnstjerne Bjørnsen,
Henrik Wergeland, etc. If one wishes to admire some art by Munch, the National Gallery
is found only 300 meters from the hotel.

Map of area between Thon Hotel Europa and Teknologihuset. Blue lines are Tram lines.
Google maps
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FICology Dinner:
On Tuesday the 10th, the FocuStat group invites all participants to join us for a social,
cultural and gastronomical evening.
We will walk together from ‘Holbergs plass’ at approximately 17:30. At 18:00 we will
have a guided tour of Akershus Fortress, the medieval castle situated by the harbour in
the centre of Oslo. Then, at 19:00, we will dine at the nearby ‘Festningen’ restaurant,
situated in an old prison building belonging to the fortress and offering a fine view of the
Oslofjord and the city hall.

Akershus Fortress (Photo by Erlend Bjørtvedt)
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Participants:
The list is preliminary, and a few more are expected to take part.
From the FocuStat group: Céline Cunen, Gudmund Hermansen, Kristoffer Hellton, Nils
Lid Hjort, Martin Jullum, Sam-Erik Walker
From the University of Oslo: Arnoldo Frigessi, Abhik Ghosh, Ingrid Glad, Ingrid Hobæk
Haff, Martin Jullum, Tore Schweder, Emil Stoltenberg, Lars Walløe and others from the
Department of Mathematics and the Norwegian Computing Centre.

Gompertz

6

7

8

9

●

nonparametric

exp

●

Weibull

●

●

5

gamma

4

●

log-normal
●

3

Estimates of median differences

10

From elsewhere: Ali Charkhi (University of Leuven), Gerda Claeskens (University of
Leuven), Axel Gandy (Imperial College London), Peter Grünwald (Leiden University),
Steffen Grønneberg (Norwegian Business School), Håvard Hegre (Uppsala University),
Benjamin Holcblat (Norwegian Business School), Håvard Mokleiv Nygård (Peace Research Institute Oslo), Eugen Pircalabelu (University of Leuven), Ingrid Van Keilegom
(Université catholique de Louvain), Thijs van Ommen (University of Amsterdam), Peder
Østbye (Simonsen Vogt Wiig)
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