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Introduction

The tool is entered through registration, opening two paths for forecasting support,
a) the classical analytical path and
b) the guidance by Artificial Intelligence.

The content of both pathways is identical, the difference is in dealing with the available information.
The analytical pathway guides users step-by-step through the forecasting alternatives for reaching a
solution that best fits the needs of users. The Artificial Intelligence pathway builds on the formulation
of interests in requests (prompts) which the program tries to solve based on the information available
in the system.

This user guide presents the tool in three parts. The first part outline the general concept and the
information collected within the tool. The second part discusses the procedure established in the
analytical pathway, the third part places the focus on the artificial intelligence option.

Part 1: The concept

1 The principle organization of the forecasting tool

The forecasting tool builds on a dual process (figure 1.1) involving

a) a search procedure for selecting the most appropriate forecasting methods from a set of about 40
methods characterized by about 36 attributes and

b) provision of several hundred data sources linked to various aspects of food security and of
biodiversity.
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Figure 1.1. Organization of forecasting tool.



1.1 Search procedure

The core of the search procedure is represented by a matrix of methods (figure xx). Each of the listed
methods may include further specified methods as shown in figure 1.2 for the example of moving
averages.
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Figure 1.2. Matrix of methods.

The attributes involve 3 types of further specifications, dealing with functional issues (figure 1.3a),
forecasting irregularities (figure 1.3b), and link to food security applications.
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Figure 1.3. Variations in attributes.
The attributes included in the forecasting irregularities include the following:

1. Dragon Kings. A Dragon King is a statistical outlier often discarded as error that is significantly
larger than what would be predicted by the distribution of the data. Dragon Kings are often
preceded by detectable warning signs making them potentially predictable.

Examples: Extreme agricultural drought may lead to catastrophic crop failure (Venezuela 1999);
Localized livestock disease outbreak may result from failure in early containment, etc.; BSE / Mad
Cow Disease in Europe may be due to hygiene deficiencies; Localized catastrophic Market Price
Spikes may be due to crop failure, trade ban etc.

2. Black Swans. A Black Swan is an extreme, unpredictable outlier that falls far outside expectations
but carries massive impact. It highlights danger of relying on historical data to predict future.
Statistical models often fail to account for them because they assume that extreme events are
statistically impossible.

Examples: Covid 19; the Sovjet-Ukraine war; extreme weather events, etc.; potato blight as trigger
of the Irish Potato Famine.



3. Gray Rhinos (economic). Gray rhinos (economic) refer to highly probable, high-impact, and
foreseeable economic threats which show clear warning signs but are often ignored, leading to
massive disruptions.

Examples: Real estate bubbles (Rhino) due to market irrationality; local government debt (Rhino)
due to slowdown of economic growth.

4. Gray rhinos (physical). Gray rhinos (physical) refer to highly probable, high-impact, and foreseeable
physical or natural threats which show clear warning signs but are often ignored, leading to massive
disruptions.

Examples: Obesity in the EU (Rhino) due to missing action despite known risk; reduction in crop
yields (Rhino) due to soil degradation; Inability to irrigate crops (Rhino) due to falling groundwater
levels.

5. Phase transition. A phase transition represents a sudden, qualitative shift in system behavior often
modeled to show how small changes in individual agent behavior or coupling strengths trigger large-
scale changes, statistically characterized by "critical" tipping points.

Examples: Sudden change from market stability to crash; sudden change from order to disorder;
Biodiversity: Disappearance of a species.

6. Computational irreducible systems. Computational irreducible systems refer to systems that cannot
be predicted or simplified by a shortcut formula; the only way to determine their future states is to
simulate them step-by-step.

Examples: Complex, interconnected systems like biological evolution, human social dynamics or
weather dynamics, etc.

1.2 Data sources

The data sources are separated according to various food security dimensions including food access,
food affordability etc. and to biodiversity views differentiated according to individual countries,
Europe and beyond. Each of the views provides a matrix of database sources each one characterized
by certain attributes (figure 1.4).
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Figure 1.4. Database sources.



2 Structure of forecasting methods

The forecasting methods are grouped according to the source and processing of information as
shown in figure 2.1.

Typology acprsing
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System models (7)
Statistical models (9) } ]»

Machine Learning/Al (10)

Figure 2.1. Typology of methods.

The content of the different groups may vary depending on the current version of the software but in
general include methods as shown in figure 2.2.
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Figure 2.2. Human intelligence models, system models, and data-based models.

3 The integration of Artificial Intelligence search procedure

As an alternative to the classical search procedure which guides users step-by-step to the appropriate
forecasting method, an artificial intelligence alternative offers the opportunity to build the search on
a single search request (prompt). The Ai alternative builds on the use of Google’s NotebookLM and an
integration of all material available within the tool (figure 3.1).
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Figure 3.1. Data sources for the Al approach



A basic example on how to use the Al approach is demonstrated in figure 3.2.

Interest: To alarm policy about obesity developmaent

Request by political adviser: Suggest 3 or 4 pradiction methods
a) that are generally accepted as valid,

b} whose results can be bent, # need be, and

clwhich are not demanding in terms of money, time, and sidils,

Responnse 1 by “NotebookLM": Suggested methods |

Linear Trand Extrapolatian, Expert Judgmaent, Horlzon Scanning
a) Sclentifically accepted but possess characteristics that

b} sllow selection of more d ic ow (Mbending”) while
c) ramaining low-cost and raquinng minimal technical skill

Response 2 by “NotebookLM": Proposed strategy

Uso of extablUshad mwthods whils maximizing political impact
o) Linear Trand Extrapolation showingines gong off the charts
b) Expert Judgment guotes Interpret the graph as o erisis, and
<} Morizon Scanning finds anecdotal examples of why this &=

Prmary Strangth

Trand: Creates alarming, nuthortative-looking charts shaowing masaive growth
Eaporia: Provides “expert” gquotes/backing and shietds from blame
Scamning: Identities specific "scary” stores 1o fleah DUt the navrative

Coot & Nesourcss - ALl Low/Madiurr
Trond: Sproadehects, Expecta: Interviews/Cally, Sosnning: Deak rezearch
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Figure 3.2. Using Al support for selection of methods (example).

4 Forecasting as a procedure

Forecasting is a process which asks users to follow a certain procedure for reaching best results. Two
alternatives which reach beyond a straightforward application of a single forecasting methods are
outlined in figure 4.1.

Approach 1
=» Choose differentmethods for allowing comparisons
=» Deal with differencesthrough application of probabilities

m—————————————————
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Approach 2
=» Develop a first forecast (different mathods)
=» Check results for match with own interests about future
=» Clarnfy which drivers could influence development
=» identify policy options for change of drivers
=» Develop new forecastassumingchange of driver
has been implemented
= Check results... (continued)

Figure 4.1. Two proposals for dealing with forecasts.

Part 2: Working with the tool

5 The selection of methods: first level

After registering and entering the tool, the user is faced with a matrix guiding to a first level in
selecting a suitable forecasting method. The matrix lets you start selecting forecasting methods by
clicking on a column, a row, a single cell, or selecting all methods. The columns guide to the 3
principle different typologies of methods (figure 5.1) involving

a) methods building on human intelligence

b) data-based methods including statistical methods, and

c) methods based on system models.

The rows focus on the forecasting horizon distinguishing between 1 year, 1-5 years and beyond 5
years.



Figure 5.1. Selection matrix.

The methods selected through the matrix are displayed to the right of the screen. They are displayed
as icons above five colored circles. These colors match the five characteristics listed below the matrix
with drop-down features allowing further specification of methods that had been selected through
the matrix.

The drop-down opportunities include 3 characteristics describing functionalities such as “skill

requirements” while the other 2 focus on “attributes of forecast irregularities” and reports about
“food security applications”.

6 The selection of methods: second level

After the initial specification of methods through the matrix selection, the characteristics in the drop-
down features and the circles below the methods on the right are empty (figure 6.1).
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Figure 6.1. Screen after first level selection through the matrix.

By clicking on any element in any of the drop-down menus, the circles of fitting methods are filled
with the respective color. In the example of figure 6.2, all fields in the drop-down menus as shown for
the first menu item have been selected. Consequently, all circles below the method icons show a
fitting color. By moving around in the drop-down menus (selecting or un-selecting items) users can
identify the methods that best fit their interests.
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Figure 6.2. All methods show complete fit.

7 Detailed comparison

To compare specific methods in detail, click on their icons and then use the "Comparison" button at
the top of the page. The selected methods are displayed with more detailed information. In addition
to the short description of the methods, the page offers

a) the opportunity to open 3 links for further information and features (figure 7.1a) and

b) a complete overview on characteristics linked to the different methods (figure 7.1b).
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Figure 7.1. Links to additional inform./features (left) and to complete overview on attributes (right).

7.1 Link to additional information

The first link opens files with additional information about the method including references for
further information as demonstrated in figure 7.2.
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Figure 7.2. Extended information about method (example).



The second link refers to case studies and tutorials as demonstrated in figure 7.3.
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Figure 7.3. Information about case studies and tutorials (example).

7.2 Link to additional feature (data bases)

The third link represented by a database icon guides users to databases dealing with food security
and biodiversity. It opens a screen which guides users to the different databases they are interested
in, grouped according to different dimensions of food security and different focus areas of
biodiversity data collections (figure 7.4).

For food security the differentiation is as follows:

1. Food security in general exists when all people, at all times, have physical and economic access to
sufficient, safe, and nutritious food that meets their dietary needs and preferences for an active
and healthy life.

2. Food availability refers to the availability of sufficient quantities of food of appropriate quality,
supplied through domestic production, imports or food aid.

3. Food access refers to individuals having adequate resources to acquire appropriate foods for a
nutritious diet

4. Food utilization relates to an individual’s nutritional well-being reached through adequate diet,
clean water, sanitation, and healthcare.

5. Food stability is the condition by which the dimensions of availability, access and utilisation are
sufficiently met, and in which the whole system is stable, thus ensuring that households are food
secure at all times.



The selection of the appropriate database builds on website links offered in a table format which if
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Figure 7.4. Database selection.

opened display the relevant database content (figure 7.5).

7.3 Overview on characteristics

By clicking on the selection button of one or several methods (see figure 7.1b) the tool opens a view
on the matrix of methods as relevant for the selected methods. At first sight, the matrix is displayed
in a condensed version (figure 7.6a) with many characteristics aggregated in groups. By clicking on
the group name, the matrix opens this group (figure 7.6b)
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Figure 7.5. Database selection and presentation of content.

The aggregated or disaggregated matrix could be printed for further consideration.
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Figure 7.6. Aggregated and disaggregated matrix of characteristics.




Part 3: Working with the Al tool.

8 The NotebookLM approach

The Al pathway is very simple as it is just based on interacting with the information set incorporated
in Google’s NotebookLM. The challenge is in the formulation of a prompt that best fits the needs. -----




