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Fusarium oxysporum f. sp. Cubense
An invasive species with potentially high impact on bananas

Fusarium

From ANSES (2018)

Photos A et C, Altus Viljoen ; Photos D et E, Yolande Chilin-Charles ; Photo B, Guy Blomme (Bioversity)
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Fusarium oxysporum f. sp. Cubense
An invasive species with potentially high impact on bananas

Presence of race TR4 (from ANSES, 2018)



What is the level of risk for the French
oversea departements?
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_ Ten Most Important Accomplishments in Risk Analysis, _

1980-2010

Michael Greenberg, Charles Haas, Anthony Cox, Jr., Karen Lowrie, Katherine McComas,

and Warner North

As part of the celebration of the 30th anniver-
sary of the Society for Risk Analysis and Risk Analy-
sis, An International Journal, a group of your editors
engaged in a process to select the 10 most important
accomplishments in risk analysis. The article that fol-
lows is the product of this process.

Some preliminary decisions were that we would
reach out to the full membership for nominations, fo-
cus on the period 1980 to 2010, and accept nomina-
tions for contributions to theory, methods, and appli-
cations. Also, we focused on accomplishments that
address health, safety, and the environment, which
has been our tradition.!) All the accomplishments
have contributed to answering at least one of the six
following risk analysis questions:(—)

1. What can go wrong?

2. What are the chances that something with se-
rious consequences will go wrong?

3. What are the consequences if something does

rwm mwrmn et )

TEN MOST IMPORTANT
ACCOMPLISHMENTS IN RISK ANALYSIS,
1980-2010

Theory

1.

2.

Understanding how affect and trust influ-
ence risk perception and behavior
Recognizing that personal decisions reflect
different processes for valuing and combin-
ing anticipated and actual losses, gains, de-
lays, and surprises.

Developing an environmental justice ethic
and frameworks

Methods

4.

Using formal uncertainty analysis in risk as-
sessment

— . - .
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Prise en compte de I'incertitude en évaluation des risques :
Revue de la littérature et recommandations pour I’Anses

Rapport d’étape

Saisine n°2015-SA-0090

Py
-

‘ J: EFSA Journal

Guidance on Uncertainty in EFSA Scientific Assessment

SCIENTIFIC OPINION

EFSA Scientific Committee"

European Food Safety Authority (EFSA). Parma. Italy



Prise en compte d n évaluation des risques :
Revue de la littératureerrecommandations pour I’Anses

Rapport d’étape

Saisine n°2015-SA-0090

Py
v

e EFSA Journal
SCIENTIFIC OPINION J

Guidance o EFSA Scientific Assessment

EFSA Scientific Committee"

European Food Safety Authority (EFSA). Parma. Italy
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Different experts have different interpretations of qualitative ratings

range of range from upper range of
individual to lower median individual
upper bound estimate lower bound

estimates | /aﬁmam

Tossup

Qualitative description of uncertainty used

Probability that subjects associated
from Morgan (2014) with the qualitative description
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What is the probability of entry?

dentification & options
Name Lower Limit 1) Dabe retative quantity !:umber of Bins m =
Expert 1 0 ——
Quantity of interest Upper limit
' Grid height
Probability of entry 1 & r
5
—_“_; T
Inputs OK
Definition of the distribution
Total probs:0
10
9
8
7
B
g5
g
L}
3
2
1
0
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
Class of Probability of entry

https://licite.fr/licite/




What is the probability of entry?

Expert 1

Class of Probability of entry

Identification & options
e - | Date relative quantity
Expert 1 0
Quantity of interest Upper limit
Probability of entry 1
Inputs OK
Definition of the distribution
Total probs:37
10
g
8
7
6
n 5
g.
3
2
1
(4]
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

https://licite.fr/licite/

Number of Bins

Grid height



What is the probability of entry?

Probs

L ¥ L - ]

0.0 0.1 0.2 0.3 0.4

Fitted

0.5+

0.0-
0.00 0.25

Quantile values for each distribution law

Normal Student-t Gamma Lognormal
0.05 017 0.11 0.24 0.26
0.95 0.92 0.99 0.99 1.04

0.5 0.6 0.7 0.8 0.9 1.0

Class of Probability of entry

Beta(2.47, 2.1)

0.50 0.75 100
X
Log Student-t  Beta
0.23 0.18
1.20 0.88

https://licite.fr/licite/

Fitting
") Normal
" Studentt

lower feedback quantile

0,05
~ Gamma

) Log normal
) Log Student t
) Beta 0,95
© Best fitting

' Hist

upper feedback quantile

Show fit

Spread end probs over
empty bins

. Save elicitation in a file



What is the probability of entry?

Probs

0.0 0.1 0.2 0.3 0.4

Fitted

20~

fulx)

1.0-

05~

0.0-
0.00 025
Quantile values for each distribution law
Normal Student-t Gamma Lognormal

0.05 0.10 0.05 0.17 0.1
0.85 0.73 0.79 0.81 0.85

0.5 0.6 0.7 0.8 0.9 10

Class of Probability of entry

Gamma(4.73, 10.9)

0.50 0,75 100

Log Student-t  Beta
0.17 0.14

096 074

https://licite.fr/licite/

Fitting

~ Normal

" Studentt

~ Gamma
Log normal

~ Log Student t

" Beta

© Best fitting

Hist
Show fit

& Spread end probs over
empty bins

& Save elicitation in a file

lower feedback quantile

0,05

upper feedback quantile

0,95



Densities

2.0+
1.5+ expert
Expert 1
Expert 2
.5’.‘ linearpool
“ 1.04
0.5
Pos
0.5
0.04
0.00 0.25 0.50 0.75 1.00
Probability of entry
Linearpool : mean = 0.48, variance = 0.04
Define x P(X <x) Define g = P(X < x;) quantile x,

1 _
0.5 ‘ @.55 05 0.47

& Densities

. Linearpool sample (1e+05) https://licite.fr/licite/
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Densities

060 175 150 075 100
Probability of entry

expert
Expert1

Inesrpoal

05

| [§

expert

Expert 2

Expert ]

Clic to adjust the weights (linear pool computed with an arithmetic mean)

000 0.5 0.50 iR} 100
weight




Densities

0.00 025 1.50 075 100
Probability of entry

expert

Expart2

Expert 1

(Clic to adjust the weights (linear pool computed with an arithmetic mean)
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European Food Safety Authority EFSA Journal 2014;12(2):3557

SCIENTIFIC OPINION

Scientific Opinion on the risk of Phyllosticta citricarpa (Guignardia
citricarpa) for the EU territory with identification and evaluation of risk
reduction options'

EFSA Panel on Plant Health (PLH) >’

European Food Safety Authority (EFSA), Parma, Italy
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Magarey et al. 2015 pycnidiospores
infection scores

Chirus production area
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Magarey ot ol 2015

Pyridicspares
% sutabie years

20000

Magarey et & 2008 score
s Pyonkdoupares

Densité d’agrumes en Europe et proportions d’années favorables aux infections

https://efsa.onlinelibrary.wiley.com/doi/epdf/10.2903/j.efsa.2014.3557
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Description of uncertainties using probability distributions

Prob. dens. 4 Prob. dens. 4

| A
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Description of uncertainties using probability distributions

Prob. dens. 4 ' Prob. dens. 4
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Topt (°C)

30

28 29

25 26 27

Y& (J*+,-$(./0/' /12

44 46 48
|

Wmax (h)
36 38 40 42
|

12.0 12.5

13.0

Wmin (h)

13.5

14.0



N=1000 (uniform & correlated, +0.75)

Topt (°C)
Wmax (h)
36 38 40 42 44 46 48
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AN TIN I BUSINESS B2.23.83 12:88 PM

Recipe for Disaster: The Formula
That Killed Wall Street

Pr{T<1,T<1] = g (EL), ¢"(F,(1),Y)

David X. Li's Gaussian copula function as first published in 2000.



Copula; a powerful tool to deal with non-
independent variables

Clayton copula Frank copula

Gumbel copula
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