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Executive Summary

The main aim of the PrimeFish project is to develop an innovative decision support framework,
PrimeDSF, which contains economic and statistical models and a decision support system,
PrimeDSS, that can be used by the industry and policymakers to better predict consequences
based on existing knowledge and simulation/forecasting models. Starting from the analysis
carried out in Task 2.3 “Boom and Bust Analysis” and D2.4, this deliverable describes how the
FSDA toolbox will be used to predict price behaviour in the growth risk analyser (GRA) of
PrimeDSS. To simplify the calculations to be done in the GRA, this deliverable is based on
different statistical models to the one used in WP2. The Kalman filter used there generated 4-5
graphs for each analysis that had to be read together. As only statisticians could probably fully
grasp the information revealed in the graphs, it was deemed necessary to develop more easily
accessible presentations. For this purpose, new models were compiled for use in WP5 and WP6
that summarize the price forecast in a single chart joined by a table that shows the price expected
for each month and the extreme the price can take.

This document describes the methodology behind the price prediction tool developed in WP5,
the GRA. The purpose of the GRA is to predict price over time (up to 12 months) for a species
based on historical data (at least 36 months series) and on research of previous "boom and bust"
cycles in the fisheries market. Finally, this deliverable also provides instructions, already
circulated to the Syntesa partners, on how to implement this tool into the PrimeDSS in WP6.
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1. Introduction

This deliverable discusses the methodology to develop simulation and prediction models to be
used to predict price behaviour and to be integrated in the GRA of the PrimeDSS and
PrimeDSF.

2. Robust monitoring of time-series

The statistical model used for the price prediction is based on Robust Monitoring of Time-series
approach. Time-series often contain outliers and level shifts or structural changes, and these
unexpected events are of the utmost importance in the forecasting of prices. The presence of
such unusual events can easily mislead conventional time-series analysis and yield erroneous
conclusions. The model provides a unified framework for detecting outliers and level shifts in
short time-series that may have a seasonal pattern. The methodology was developed to detect
potential fraud cases in time-series of imports into the European Union, and we have borrowed
the methodology as it is particularly well suited to the type of data and phenomena this
deliverable deals with (Barabesi et al, 2016; Fried et al., 2012; Galeano and Pena, 2013; Riani
et al., 2012), Rousseeuw and van Driessen, 2006; Salini et al., 2015; FSDA).

The formal approach of the model is described in Perrotta et al. (2018), which contains a
methodology for robustly analysing a time-series which contains a trend, a seasonal component
(possibly time varying) and a level shift in an unknown position, as well as isolated or

consecutive outliers.

The model is particularly suitable for the task at hand because it introduces a new robust
approach to model and monitor non-linear time-series with a possible level shift. A fast
algorithm was developed and applied to several real and artificial datasets. The automatic
detection of level shift avoids the alternative and most common way of splitting the parts before
and after the break, after which each part can be analysed separately.

The model is especially relevant for this study because it can be applied to data sets which are
not very long (less than 36 months), such as frequently found in the fisheries sectors. The
models also make it possible to manage any significant price changes over the period observed
and therefore to make better forecasts. It is also quite easy to interpret the results for persons
with non-statistical background. The model also offers the possibility to calculate robust
confidence bands in the forecasts, therefore to define the risk linked to the forecasts. Finally,

the model is innovative, as the method applied represents an improvement on previous models.



This project has received funding from
the European Union’s Horizon 2020 :
PrimeFish research and innovation program under

The methodology applied is coherent with the current development of the international research
in this field. However, other methodologies could have been applied, such as ARCH and
GARCH models. ARCH (autoregressive conditionally heteroscedastic) model is a model for
the variance of a time-series. ARCH models are used to describe a changing, possibly volatile
variance. Although an ARCH model could possibly be used to describe a gradually increasing
variance over time, most often it is used in situations in which there may be short periods of
increased variation. GARCH (generalized autoregressive conditionally heteroscedastic) model

uses values of the past squared observations and past variances to model the variance at time t.

The main strength of this method is that it works work well with not very long times series (less
than 36 months), as are often found in fisheries, the ability to manage any significant price
changes over the period observed and therefore to make better forecasts, the ease of
interpretation of results for persons with non-statistical background and the possibility to
calculate the confidence bands in the forecasts, therefore to define the risk linked to the forecasts
and its robustness to the presence of isolated or consecutive outliers.

The weaknesses of the model, in relation to the aims of the project, are its inability to not foresee
the boom and bust cycles in future periods compared to the observed data. This incapacity is

not related to the model chosen in particular, but it is common to each statistical model.

The methodology applied was chosen to suit the task at hand and the nature of the data collected.
The model applied provides, in our opinion, the best possible estimate of the cycle in prices

time-series for the species analysed.

Future work should be based on data collected using a well-defined methodology and set up in

a well organised database.

This study was based on the following variables taken from EUMOFA; period (month, year),
monthly prices, country, flow type (import or export), partner country (imported from or

exported to), fish species, market (first sale/landing, wholesale, retail).

3. Prototype of the GRA from the web site of Prime Fish

The end-users will be able to enter in the private area of the tool, now through the link :
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http://www.dss.primefish.eu/index.php/gra?view=results

and choose the link to the GRA (Fig. 1).
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Figure 1: The GRA - Growth risk analyser

The purpose of the GRA is to predict price over time (up to 12 months) for a species based on
historical data (at least 36 months series) and on research of previous "boom and bust" cycles

in the fisheries market.

The data needed will be uploaded by end-users or by the company. The data must be “good
data”, but can come from any source, and must be suitable with the structure of the data set.
The data is connected to the DSS tools which are linked with the FSDA-toolbox (forward search
for data analysis) that extends MATLAB and the Statistics Toolbox for the robust analysis of

data sets affected by different sources of heterogeneity.
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Short Term Market Predictio

Short-term prediction: build the short-term prediction report. This tool will look at the short-term prediction of projected quantities and prices over the next 12 months. The more data
input that you enter into the system, the more reliable that the predictive results will be

Date Country Flow type
=] Faroe Islands v Import
Partner country Main Commercial Species Average price
Faroe Islands v Cod
Market

Consumption

You are here: Home , Growth Risk Analyser

© 2018 PrimeFish DSS Back to Top

[ [N

Figure 2: Short term market prediction frame

Short-term market prediction

The growth risk analyser yields a prediction of the development of prices over the next 12
months. The more data input that is entered into the system, the more reliable the predictive

results will be.

The end-user will use pull-down menus to indicate the nature of the data set. This will proceed

in several steps. 1) choose the country (see below)

Short Term Market Prediction

tool will look at the short-term prediction of prc
wdictive results will be

Country Flow
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2) Choose the flow type (import and export) and the partner country (see below):

Partner country Main Commr

Faroe Islands v Cod

Faroe Islands
France
Germany
Iceland

Italy

Norway

Spain

Turkey

United Kingdom

Viet Nam
‘

3) Choose the main commercial species:

Main Gommercial Species Average pric

v Cod

Herring
Pangasius

Salmon
Sea Bass
Sea Bream
Trout

Calculate growth risk

4) Choose the type of market.

Market

Consumption v

First sale
Import/Export
Wholesale l

sk Analyser
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PrimeFish

The page displaying the GRA predictive results is currently under revision. This version of the
help/explanation page refers to a previous approach which was based on the Kalman filter (the

methodology used in WP2).

1) Home page diMicrosolt x | [ Posta - cristinamora@u: X | @ PrimeFish | PrimeFishis - %/ B Growth Risk Analyser  x e - o x
<« C | ® www.dss.primefish.eu/index php/gray aN %
i app [l Universita degiiStuc (@ EBSCO Publishing Se |Gl SebinaYou {7, Sebina Openlibrary . (&) OPAC Sebina Opent: (@) wwwservizibibiiotec' [} Nuovascheds  Nuovacartella [} Posta office 365 » Altri Preferiti
Welcome Cristina Mora, =
:
PrimeFish

Decision Support System - Alpha v1.0.0
Home Competitive Position Analyser Growth Risk Analyser Product

Growth Risk Analyser ‘Wu ﬁ M _ l
A ) —

Growth Risk Analyser Predictive Results

ss Check  Sucess & Failure Stories  Value Chain Analyser  Willingnessto Pay ~ DSF Wiki

Understanding your results

Key Attributes
Y % The results reflect a decomposition of a defined time series in terms of trend, cycle, seasonal and irregular market impacts such as weather, macro and micro
cconmaic factors
Salmon % The results have factored in seasonal adjustments
% The predicted level is derived from the historical data. The confidence levels either side of the predicted level signify confidence by risk aversion
France
A Disclaimer:
Use at your own risk. The information is intended to be used for guidance purposes only when formulating business decisions around the prediction of Boom &
Wholesale Bust cycles. This information generated is defined by historical data and it cannot be guaranteed that the impact of irregular effects on future events may have a

detrimental impact on those predictions.
Target Country

Finland
Confidence level on accuracy of prediction over 12 months Likelihood of a boom and bust in the next 12 months

12 month confidence level on boom and bust prediction .

Boom & Bust chance

Do mimio. B Fhs sod s samson

H Q Saivi qui per eseguire la ricerca

Figure 3: Help menu for GRA
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4. Robust monitoring of time-series

The methodology discussed above is illustrated, using as an example the problem of forecasting
prices of seabass in the Italian consumption market. The end-user chooses the attributes of the
data at hand as shown above. The tool should produce a filtered dataset which will then be
saved as csv-file in a folder specified by the user.

A Matlab code is used to capture the data file and analyse the data provided. For each time-
series, future values are provided for an out of sample period consisting of 12 months (value 1

in Fig. 4). Confidence bands are also provided (value 2 and value 3in Fig. 4).

PRECIOS_MERCASA Forecast-PRECIOS_MERCASA +/~ SE

40

Value 3

g —value 1

Value 2

Figure 4: Price prediction
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5. From robust monitoring of time-series in FSDA to GRA in PrimeDSS

The FSDA toolbox (Fig. 5) will be used with a Matlab algorithm (the least trimmed squares
(LTS) functions®) to perform the calculations. Integrating the Matlab code and PHP? is a task
that will be completed in WP6. The algorithm of the analysis developed for the study of price
forecasts is defined as LTS. The codes will be connected with the GRA to allow the PrimeDSS

to engage with the algorithm.

Fe—
B 8 O routecbonshosa X |+ v
|
= O @

1

o Ww * L & -
Rotust .

ROSAE & s

The power of the FSDA toolbox is easily deductible by taking a look at the
introductory video on the toolt features. Everything shown in the video, as in the
following ones, is extensively documented in the toolbox

Figure 5: FSD toolbox web page (at http://rosa.unipr.it/team.html )

4 Extends LTS estimator to time series. It is possible to introduce a trend (up to third order), seasonality (constant
or of varying amplitude and with a different number of harmonics) and a level shift (in this last case it is possible
to specify the window in which level shift has to be searched for). http://rosa.unipr.it/FSDA/quide.html: LTSts

5> PHP is a server-side scripting language designed for web development.
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Figure 6: GRA/ FSDA Matlab Model
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FSDA
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LTSts
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PRICE PREDICTION

(GRAPH & DATA)
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6. Conclusion

This deliverable discusses the methodology developed to compile the simulation and prediction
models to be used to predict price development. The models will be integrated in the GRA of

the PrimeDSS and PrimeDSF, an approach also for the understanding the results.
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