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Local authorities in Madagascar do not have yet a budget simulation model. Budgetary
rationalization makes it possible to effectively predict and manage budget implementation.
However, the local finance budget is always based on an ex-ante situation without taking
into account the economic, political, the behaviour of the elected official, the electoral
cycle, and performance indicators. Therefore, a numerical simulation (use in many
developed countries) from computer tools or the use of artificial intelligence or Al that can
effectively predict a local finance budget. Predictive analyses help to better identify the
fundamental characteristics of the budget elements, in order to model them and anticipate
the executions as best as possible. Rather, it is a practice that relies on statistical tools, but
also on the search for correlation and regressions that are methods used to discover
functional models, connecting a variable to be explained and a set of explanatory variables.
The prediction of a primitive budget then consists of using the different models from a
simulation in Prex-B-developed software for the budget of local finances or decentralized
territorial collectivities.
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1. Introduction

Information plays a fundamental role in a country's economic and social development.
However, this information can only perform its function if it is supported by an information
system, with computer equipment. In addition, information systems in developing countries
operate on a traditional information process. As for developed countries, they are currently
entering the post-industrial phase. This is how, at the moment, funding' for public finance
reform is turning to information technology, to maintain transparency, security, reliability, and

18 [...] The operational setting up of the program budget, of a Setting of Costs Medinm-term, (CDMT) of a system of integrated
computerized information and the popularization of the public finance procedures are the ey elements to assure the transparency
and the execution traceability of the public finances in Madagascar in the setting of the DSRP implementation. For the first year of
bets implementation, the administration must make enormous coordination bus efforts of the needs of conceptions, information,
communications, trainings and facilities are essential: trainings on the new procedures and new tools, facilities. To have an idea of
such an effort, for the only project of the World bank. PGDI. more than 25 millions dollars will finance the SIGFP and
(Integrated System of the Management of the Public Ministry of Finance) the reform of the procedures of management of the public
finances.

Hajaniaina RAZAFIMAHARO, "Abridged of the budget analysises in Madagascar ", Public Governance and
Politicians for a Lasting Human Development, Program UNDP MAG/97/007. DAP1, Office of study in
System of information, Organization, Ministry of Finance and Data processing, February 2005, p. 29, 811

pages.
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speed of accounting and financial data. Computer science has a significant impact on the
functioning of modern economies.

2. Methodology
The tool of modelling and Prex-B" forecast is among the indispensable tools to the
treatment and to the resolution of the economic problems (algorithm, modelling and numeric
simulation). It is also a rational means of access to the applicable® information of the budget
of the decentralized territorial collectivities (CTD), to measure the long-term budgetary
consequences, by the slant of the DataWarehonse”. This situation drove us to choose an
architecture of Data Warehouse or Store of data. We excluded the choice of Big dated™, because
the information is localized and updates to the level of the Township, but non centralized for
all Townships.
The first process consists of creating a data base that will collect the information :
- of the administrative account ;
- of the political and economic conjuncture ;
- the electoral cycle, the type of the elected and his/her ideological preference ;
- on the parameters of the behavior of treasury of its organizers or the elected ;

19 A specific software for the budgetary modelling of the CTD called Prex-B: Forecast and Budgetary Execution
developed by the author in 2017 coins Embarcadero Delphi RAD Studio XE 10 and SQLite data base.

Amaide Arsan Miriarison TSIKOMIA, “To Optimize the budgetary performance of the Decentralized
Territorial Collectivities: Research of a model”, Thesis of Doctorate in economics. Public Economy, University
of Antananarivo, 2017, p.151, 536 pages.

20 /... ] If they want to control the total level of the expenses and to distribute them efficiently of the economic view point, the budgetary
authorities must fix priorities founded on two considerations. 1t is necessary, on the one hand, to improve the system of information
to illuminate the budgetary and better choices to negotiate the possible outside contributions. 1t is necessary, on the other hand, to
Plan the public interventions to manage the conjuncture while preserving the future.

Pierre JACQUEMOT, Marc RAFFINOT, "The new politics / economic in Africa ", EDICEF, France, 1993,
p. 288, 343 pages.

21 The best means to create a model are to search for similar events in the past. It is necessary to have a data base
of all accounting information then.
Dates Warchouse: collection of data-oriented topic, integrated, non-fowls and historiated, organized for the
support of the help process to the decision.
Architecture of a Dated Warehouse :
The food of the data from the bases of production is a primordial phase of a data warechouse. Some software
tools are then necessary to integrate the data in the data wharchouse. One speaks of ELT (Extract, Transform,
Load). The phases of the food of a data warehouse are the following :
Discovered of the data: It is about identifying in the systems sources the data to import in the data
warehouse. It is necessary to take the most discriminating data. A bad choice can complicate the following
phases of the food considerably.
Extraction of the data: It is about collecting the useful data in the productive systems. It is necessary to
identify the data having been modified in order to import the minimum of data in the data warechouse.
Transformation of the data: It is necessary to return the coherent data with the structure of the data
warehouse. One of wall lamp then of the filters on the data. It can be necessary to convert the format of the
data (EBCDIC toward ASCII for example) or to hatmonize the formats of dates (dd/mm/yyyy). It is necessary
to associate the fields source also with the fields targets. A field source" addresses" will be able to be
decomposed thus for example in" number ", "street ", "postal code", "city" or the inverse. Finally, data of the
production systems must either be aggregated calculated before their loading.
Loading of the data: It is the last food phase a data warchouse. It is about inserting the data within the data
warehouse. It is a delicate phase because the quantities of data are often very important.
http:/ /www.supinfo.com/articles/single/1460-date-warehouse-watehouse-data, consulted May 29 2017.

22 massive Data or mega data.
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- on the indicatory PEFA and (or Public Expenditure and Financial Accountability)
indicatory of objective by promise or electoral objective for every budgetary line
(management centered on the result or GAR), the ratios and the analysis coefficients,
of the management model of the free fund wished (fashion of cash balance)

In this design phase, explanatory variables are converted to a data field. We chose the
SQLite” database, given its portability (no need to install drivers from the database), free
version or freeware (no additional cost), not requiring a lot of resources (memory capacity)
and open source™.

The second process is to centralize in a single database or Data Warehouse.

And the third process is to program the interface of the budget prediction and simulation
software and its various features in the calculation of regression, using the mathematical
computing units of the publisher Embarcadero Delphi XE8% and a Microsoft Excel®
spreadsheet in the background.

The search for different models from CAx to CAxui, restructured by section and
category, including the integration of explanatory variables (components) is carried out in the
Prex-B software, performing multiple” linear regression operations in order to find the
models by accounting equation.

The CTD chosen for the numerical simulation® is the Urban Municipality of
Toamasina - I as the economic capital of Madagascar.

3. Some models of accounting simulations and local finances
Since the 1970, the development of computer and managerial equipment in public
administrations (NPM) has given rise to numerous models of accounting simulation and local
government finances. Like what:
e Simulation models™:

- the SCRIBE (Rational Calculation System of the Budgetary Impact of
Equipment) software created in 1971, to simulate the financing of each investment, taken
separately, taking into account external factors such as: changes in tax revenues, the rate of
inflation or the financial conditions of borrowing, and factors within the local budget:
revenues and expenses induced from each investment and fiscal balance constraint;

- the MILIGRAM model (1977) was carried out by the Office of Technical
Studies for Urbanism and Equipment (BETURE) to assess the financial situation of local
public administration or APUL;

- the ORACLE model, created in 1979 by the Urban Planning Agency of the
District of Rennes (AUDIAR) and the Research Centre for Applied Economics and Finance
of the University of Rennes (CREFAUR) which takes into account the economic

23 A data base embarked of serverless type.

24 Code source of the program is modifiable, that is a possibility to update by the user.

25 Publisher of interface in fast application development (RAD) in language Pascal object for the Windows
platform and cellphone.

26 Use of the VBA language for (Visual Basic Application) the statistical formulas, the multiple linear regression
and of the boxcalf-contact graphic representation implemented via Delphi.

27 'The objective of the regression is to analyze a causal relation Y between a dependent variable and one or
several independent variables X In other words, the regression permits to determine the effects of the variable
X on the dependent variable Y.

28 Use of the artificial intelligence (IA): the development of the software Prex-B.

29 Philippe ABECASSIS, "The behaviors of management of treasury of the territorial collectivities ", Thesis of
doctorate in economics, University Paris X-Nanterre, 1992, p.314-330, 543 pages.
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environment, with a large number of variables (inflation rates, updated tax bases, financial
conditions of borrowing, housing programs in the community,...) often finer and better
integrated into the scheme. For example, the rate of inflation is present thanks to three
indices: the public service wage index is used to estimate the growth rate of personnel costs,
the construction cost index affects housing and investment programs, and finally, the
consumer price index serves as a deflator for other positions, the concept of public service is
present in the simulation (this can only be carried out if the supply of services decreases
maintenance of a minimum cash or political-financial coefficient (stagnation or decrease in
one of the tax rates) may be taken into account. In the estimate, local decision-makers are
made aware of losses caused by over-cash.
e Local finance projection models:
These models are of macro-economic order. " [.../ I# is for this reason that, as make it notice P.H.
DERYCKE and G.GILBERT (1988), these evolve in the setting of the National Accounting and without
distinction between the different types of local collectivities ". For example, the survey of P. MANTZ
and M. UNGEMUTH (1981)” that uses the model "Administrations" to measure the effect
on the local finances, in relation to an reference evolution, of six economic politics variants
(prompt inflationary shock, drift stag flationniste, least growth of the spending power of the
wages, slowing of the social help expenses, reduction of the state subsidies to the APUL and
increase of the interest rate); It is in 1981, M. FOUNTAIN™, the model attributes for
objective the impact survey of the economic policies on the balance of the local finances and
measure, like P. MANTZ AND M. UNGEMUTH (1981), the effect of five economic shocks
carrying on the product merchant and financier, the taxes received, the expenses of working,
the current transfers received, and the versed current transfers.
e Explanatory models of local financial behaviour:

- the explanatory model A. GILLOUARD™ (1982) proposes a behavior investment
analysis of the Commons based on the assumption of a trade-off between medium-term
considerations (autonomous factors of local sector growth) and short-term considerations
(financial and/or political constraints);

- « [.] the microeconomic CEREV'E model (P.H. DERYCKE, G. GILBERT and A.
TREMBILAY (1984-1985)”, it was estimated on aggregated data for 715 municipalities with more than
10,000 inhabitants (Administrative accounts over the period 1973-1981): The municipal budget is
traditionally separated into the operating section (called the current operating budget in the model) and the
investment section (capital operations budget) and the institutional rules impose an ex-ante balance of each of
these sections. The model describes local bebaviors for achieving these balances: - the balance of the current
operating budget is achieved by a confrontation between a desired amonnt of expenditure (some of which is
incompressible, the other responds to a social demand) and associated operating revenues, of which only the tax
can be changed. The balance is achieved by variation of tax resources, within the double limit of a
(psychological) cap on taxation and the maintenance of self-financing capacity. In the event of an imbalance,

30 Philippe ABECASSIS, "The behaviors of treasury management t of the territorial collectivities ", Thesis of
doctorate in economics, University Paris X-Nanterre, 1992, p.320, 543 pages.

31 Patrick LEVAYE, Patrice MANTZ, Michel UNGEMUTH, " The local public administrations since twenty
years: a report, a problematic ", Statistics and financial studies, red set; n°379, 1981, pp 5 -34.

32 Martine FONTAINE, " The operations in capital of the administrations: Elements in view of a modelling ",
Thesis of doctorate in economics, University Paris-I Pantheon-Sorbonne, 1981, p. 367, 410 pages.

3 GILLOUARD Alain", the behaviors Analysis of the local sector investment - Test of economettic
formalization ", Economic Notebooks of Brittany, n°1, Rennes, 1984, 21 pages.

3 Quoted by Philippe ABECASSIS", The behaviors of treasury management of the territorial collectivities ",
Thesis of doctorate in economics, University Paris X-Nanterre, 1992, p.328, 543 pages.
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discretionary spending serves as a closure variable; - the balance of the investment section results from the same
arbitration: part of the expenditure is incompressible (the principal repayment of the debt), while another
responds to a "social demand"" (induced, as in previons models by the Gross fixed capital formation (or FBCF)
- household housing). Of the capital resources available, only debt can be the subject of local policy; it is therefore
this variable that will serve as a closure, but without exceeding a certain standard (expressed per capita). |...)
An unbalanced version of the model was produced by P.H. DERYCKE and A. KELLLLER (1986): it
deepens the structural, static and dynamic properties of the model, and wupdates conventional adjustment
parameters."

The goal is to implement a computer program for a digital simulation®. Francois
BOURGUIGNON and Amedeo SPADARO point out that " [..] Micro-simulation models are
analytical tools that simulate the effects of a given economic policy reform on a sample of agents (individuals or
households) at the individnal level. They are based on the analytical representation of the specific economic and
institutional constraints faced by an agent and, if possible, his way of adapting his behavior to changes in these
constraints*."

To conclude our search for the feasibility of using artificial intelligence for a budget
model, the integration of process-modeling budgetary decision-making tools, and decision-
making systems, will be carried out into a computer program, to create a prediction model,
using the multiple linear regression method, called "Prex-B", followed by a numerical
simulation, performance evaluation and internal budget indicators.

4. Mathematical model and modeling

The main objective of the models” is to become aware of the multiple
interdependencies and to assess the cumulative effects of a phenomenon. According to
Armatte (2005), " /... In a very general way, a model seefes to matke intelligible a phenomenon perceived as

35 [...] The word "simulation" means" to hold the role ""or" to have the appearance” of an object. By econometric simulation ", we
will hear here the act to imitate the studied real world, while nsing a computer and the techniques of the econometrics. Since the real
economic world is constantly in movement, the computer will always simulate the economic world changing more known under the
appellation of " dynamic economic system . The simulation is also an analogy, or more precisely it is a model of the studied system.
It is why some experiences can be achieved on models and be impossible in the case of a real system. For example, the effect of
different amonnts of the State expenses can be tested" on an economic simulation model; such a test would be impossible in the
reality. (...) The econometric simulation is a way to make a computer calenlate a succession of processes and parameters that conld
take place in a complex and concrete economic System, under some hypotheses and definite constraints in the models of the
mathematical equations, serve to solve the problematic. To establish these processes so that they are comprebensible by a computer
tool, one must create algorithms of treatment and create a computer progran.

Sid MITTRA, "The theory of the econometric simulation and its applications ", Economic Magazine, Volume
19, n° 02, 1968, pp. 209-210.

3 Of Burgundy Francois, Spadato Amedeo, "The microsimulation models in the analysis of the redistribution
policies: a brief presentation ", Economy and forecast, 2003/4, n° 160-161, 2003, page 232.

37 Decision and modelling: " /...] From the moment we must take a decision in a complex situation, notion that we can define
the optimum, the minimum and the maximum, by the fact that it makes intervene a set of interdependent elements, we have need of
a representation simplified of the reality that allows it to clarify the questions that it asks to define suitable answers. In a choice
implying the collective, like the East all decision of a public actor, it can be about illuminating a collective deliberation. A model is
thus commonly definite like a schematized representation and formalized of a reality to the sense where it mobilizes definite analytic
categories, aiming to clarify the results of an analysis, to articulate its different components in a whole coberent, to simulate a
dynamics "

Quoted by Jean-Daniel KANT, "Math Contributions and of the data processing for the modelling in liberal arts
and social "', Mathematical and social science, n® 197, 2012, p. 2, pp. 47-64.
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complex;, and)/ or make possible experimentation, simulation and prediction. This dual use, as a figuration of a
certain reality and a blueprint for its study, is characteristic of the model in modern sciences™."

In economics, the reference to "models" refers to very different questions and methods,
the main categories of which are probably:

— Econometric models that aim to test relationships, highlight correlations, sometimes
causalities (especially when it is difficult to identify direct mechanisms);

— Simulation models that, based on relationships between variables, allow scenarios to
be developed of what their evolution might be;

— and optimization or game models (optimal control, dynamic, continuous or discrete,
balances, games) that aim to highlight inefficiencies, study regulatory mechanisms,...

The relevance of a model is contingent on the objective for which it was built, and
which makes it possible to judge the intelligence of simplifications. Criticism of the more or
less great model realism must be discussed from this perspective: it cannot be assessed on the
basis of the sensation of a resemblance between the model and other subjective
representations of reality, but from the judgment that the parameters and useful variables to
the understanding of modelled phenomena or situations of choice, have been appropriately
retained and represented.

As in other scientific disciplines, economic modelling often uses mathematical
formalization to represent relationships in the form of equations or diagrams. These equations
allow for analytical solutions or computational calculations and computer simulations that can
be compared to measured data.

This is then that modeling is a global process that involves the use of mathematical
language as a means and as a tool but not as an end in itself, because of the importance of a
numerical simulation to calibrate (concordance between probability predicted and observed
empirically) the robustness to the variation of parameters or dynamism, or even the model
versatility on different data types of the same category , such as the community budget. The
conceptualization phase of the problem to identify the elements of uncertainty that will be
addressed by the sensitivity analyses. In general, it is the identification of hypotheses that will
need to be tested by sensitivity analyses.

The models then constitute a structured representation of the events observed in the
field studied (management of public finances or GFP at the level of the CTD budget
management sector), based on a theoretical approach and adapted to empirical observation.
They quantify the causal relationships that govern the budget management of the CTD in a
systematic and accessible way. By their intrinsic nature, they are therefore an important tool
for helping design and decision-making. They can be used to:

— better understand the current situation and their historical evolution;

— forecast the short-, medium- and long-term fiscal outlook;

— simulating and testing political alternatives (ex-ante simulation);

— and evaluate the results of policy decisions, once they have been implemented (ex-post
simulation).

The model predicts well for the basic sample, from which it is established hence a
problem of optimism. Hence, from these simulations, the experimental results allow us to
return to modeling to enrich it.

3 Quoted by Jean-Daniel KANT, "Math Contributions and of the data processing for the modelling in liberal
arts and social ", Mathematical and social science, n° 197, 2012, p. 48, pp. 47-64.
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5. Digital simulation

The purpose of numerical (or classics) simulations is to reproduce by calculation the
behavior of a system described by a model that very often consists of equations with partial
derivatives. They are also called "digital experiments", which allow to reproduce, on a computer,
a phenomenon whose evolution one wishes to study. It is based on the programming of
theoretical or mathematical models (integration of movement equations, differential equations,
etc.) that are adapted to numerical means.

The use of digital simulation has very important economic impacts, with on the one
hand a reduction in research and development costs, because everything happens in a
laboratory (including an existing computer tool) and on the other hand, a greater reactivity
regarding the development of new software by bringing a specific software development on
the system studied. In fact, the numerical simulation of a mathematical model simulates the
equations that describe the different economic problems and their solutions in the real
phenomenon.

“The word "simulation” means "to play the role" or "have the appearance” of an object. By
"econometric’”’ simulation' we will mean here the act of imitating the real world studied, nsing a computer and
techniques of econometrics. As the real economic world is constantly changing, the computer will simulate the
ever-changing economic world known as the "dynamic economic system." Simulation is also an analogy, or more
precisely it is a model of the system studied. This is why some excperiments can be carried out on models and be
impossible in the case of a real system. For example, the effect of different amounts of government spending can
be "tested" on an economic simulation model; such a test wonld be impossible in reality. (Sid MITTRA
1968)"*. »

Econometric simulation is a way of having a computer calculate a succession of
processes, and parameters that could take place in a complex and concrete economic system,
under certain assumptions and constraints defined in the models of mathematical equations,
used to solve the problem. To establish these processes, in order for them to be
comprehensible through a computer tool, one must create processing algorithms41 and create
a computer program.

To achieve a reliable and stable model, several simulation tests will calibrate models42
(constraints, constant values and estimation of errors or residues) by experiments from the
past to the present or from the present to the past (ex-post versus ex ante and vis-versa).

39 [...] The electronic computers make possible of the fast progress in three branches of the economy, to know: The analysis of the
regression, the analysis of the pictures of entries/ exits (input-ontput analysis), and the linear and nonlinear programming. The
increasing understanding of the dynamic nature of the computers bas, besides, led to the develgpment of the most recent technique
commonly named in the literature present” simulation on computer ". However since it covers the simulation as well as the technical
econometric, we prefer to name it technique of' simulation econometric . (...) A mathematical model of an economy has two
complementary aspects; firstly, a set of equations that constitutes the model abstracts and, secondly, a numeric information
representing the efficient bebavior of the economy. When this model is translated in langnage for computer so that some experiences
are feasible, it became a model of econometric simulation.

Sid MITTRA, "The theory of the econometric simulation and its applications ", economic Magazine, Volume
19, n® 02, 1968, p. 209.

40 Sid MITTRA", The theory of the econometric simulation and its applications ", Economic Magazine, Volume
19, n® 02, 1968, p. 210.

4 The set of the rules specifying the symbols to transform, the moment and the modes of these transformations.
It is incorporated to a set of instructions for the named computet" programs".

42 The introduction interest of adjustment constants: For Raymond COURBIS (1983, p. 82), " [...] the introduction interest of
adjustment constants is multiple: "'to wedge" the model on recent observations or on "probable’ evolutions encoded "ont model’" with
the help of other methods (one could also return exogenons some endogenons variables but the model cannot be used more in
simulation); to permit to correct the systematic slants that appear the simulations made ex-post on the past; to take account of that
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According to Benoit CALVEZ (2007), "/...] The term computer simulation can have different meanings.
Thus, as Varenne (2001) points out, Pritsker (1979) has identified 21 different definitions. (...) Drogoul
(1993): Simulation is called simulation, the scientific approach of making an artificial reproduction, called a
model, of a real phenomenon that one wishes to study, observing the bebavior of this reproduction when one
varies certain parameters, and inducing what wonld happen in reality under the influence of similar

variations™".

Figure 1: Principle of the simulation

Collection of data

3 Construction of the model
Construction of hypotheses — of the phenomenon to be
studied
Creation of model
Simulation of model “
. Experimentation and
Calibration of model Validation of model L validation

Analysis of model

Source: Benoit CALVEZ (2007, p. 4)

6. Computer simulation: development of a Prex-B Budget Prediction Program

The best way to create a template is to search for similar events in the past. It is
therefore necessary to build, from a budgetary and accounting information system, this
information base that will enable learning to be built.

Even though the massive management of scattered data and the ability to analyze it to
transform it into a decision-making tool, " /.../ Big Data - or antomated analysis of massive amounts
of individual data thanks in particular to "machine learning" (or machine learning, by virtue of which
computers learn from the data transmitted to them, and no longer simply content themselves with " running
algorithms) to make it into a sort of Smart Data-, is therefore one of the essential evolution
challenges of business services professions, such as more particularly business intelligence

consulting which is characterized by its ability to find, protect and use qualified information™."

the "residues" correspond for part to the impact of factors non introduced in the relations (or that, for statistical reasons or
economettic, one could not take in account); and to translate the impact of factors or new mechanisms ".
Thus, several models using the interfaces articliers appeared, to know: - Macroeconomic model of Madagascar
(or two MA), Strategy Papers heart Human Development, Model of Simulation for the economy Guinean,
National-regional Integrated model of the economy Moroccan. Projection Macro econometric and of
Simulation, Poverty Analysis Macroeconomic Simulator, revised Minimum Standard Model, R V Revised
Minimum Standard Model with additional year modulates heart poverty and social indicators.

4 Benoit CALVEZ, "The calibration of models to basis of agents for the simulation of complex systems
Thesis doctorate in data processing, University of Evry Valley of Essonne, 2007, p.4, pp. 153.

# http:/ /www.portail-ie.fr/article/1248/L - intelligence-e-conomique-have-the-meeting-of-Big-date-1
-2, consulted the 20/09/2017.
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Data recovery can be facilitated by existing technologies (databases with structured
and homogeneous data by category or the existence of a comprehensive Data Warehouse,
unlike Big Data® whose data are variable or heterogeneous, on different media and formats).

According to Forrester Research, predictive analysis highlights a six-step cycle:

- Identify useful data by evaluating a variety of possible sources

- grinding data, aggregating it, completing it...

- build a predictive model from statistical algorithms;

- assess the effectiveness and accuracy of the predictive model;

- use the predictive model to guide business decisions;

- and to monitor the application and effectiveness of the predictive model.

Identify data that is relevant
to the business goal

Understand
data - o
Measure the \? Integrate and enrich

the data into an

effectiveness of :
the modelinthe  Monitor Prepare data 2naitical data set
real world A \
[ o
[ Predictive l
I analytics )
Il *
Q) Bl B Run statistical and
Use the model in Bl  machine-leaming
applications | algorithms to
Deploy \ / Model find the model
=
.=

Evaluate
Test the model to make
sure it will work
Figure 2: Forrester Research's Six Predictive Analysis Steps
Source: https:/ /www .forrester.com, "The Six Key Steps of Predictive Analytics," April 2017.

Predictive analysis helps to better identify the fundamental characteristics of the
budget elements, in order to model them and anticipate the executions as best as possible.
This predictive analysis is not a tool in itself, it is rather a practice that relies on statistical tools
of course, but also the search for correlation and regressions that are methods used to
discover functional models, connecting a variable to explain and a set of explanatory variables.

4 The notion of "Big Data" refers (data massive or mega data) so to a set of data voluminous that it is difficult to
treat it with the classic tools. It is often about data coming from various sources and that are recorded in order
to permit their exploitation and their analysis without predetermined goal and without limit of time. The Big
Data answers in principle four features: volume (big quantities of data), speed (the delays of actualization and
analysis of the data are always shorter and they are the more often treated in real or almost real time), variety or
heterogeneity (the analyzed data are not necessarily structured) and value (the increment that the analysis of the
data represents and the uses that it is possible to make some).
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7. Basic concept
7.1. Data Clean-Up

Defining the size of the database and choosing how it is developed requires a
diagnosis of the potential data quality. Poor data quality (input errors, zero fields, outliers)
usually requires a data clean-up phase. The purpose of this is to correct or circumvent
inaccuracies or errors that have crept into the data. This is the data from the centralized Data
Warehouse.
7.2. The actions on the variables

Now the data is reliable, it needs to be transformed to prepare the analysis work. It is a
question of intervening on the variables, to facilitate their exploitation by modeling. This
process consists of removing outliers and using averages (descriptive statistics and box-plot),
checking cotrelations, and transforming the value of variables®. The transformation of the
variable has improved the predictive quality of the model; it describes better, is closer to the
observed data.

Figure 3: Process of actions on variables

Descriptive statistics module
Minimum, Maximum, Average,
Variance, standard deviation and
correlation

Significant variables
Transformation of variables

Significant variables
Transformation of variables

Source: Author, 2017

7.3. Assessing the result of modelling

The evaluation of the result allows us to estimate the quality of the model, i.e. its
ability to correctly determine the values it is supposed to have learned to calculate on new
cases. This assessment usually takes a qualitative and quantitative form.

The qualitative form consists of rendering knowledge in graphic or textual form. This
contribution improves the understanding of the results.

Quantitative form requires some functional expertise such as interval confidence, test
validation,...to interpret the results.

46 it is very important so that the values have the same proportion to avoid the effect of one or several variables
on the model so that their average and gap marks will be more or less the same.
The most current transformation for a dependent variable is to take its logarithm, the most often the natural
logarithm, while using the basis that is worth 2 roughly71828.

90



UNIVERSITAS

JoNvesTAS | IR
PN, A
¥ & | PROECONOMICA
) & L Assocition
TR —
GALATIENSIS GALATIENSIS b

International Conference “Risk in Contemporary Economy” ISSN-L 2067-0532 ISSN online 2344-5386
XXIIth Edition, 2021, Galati, Romania,
“Dunarea de Jos” University of Galati, Romania — Faculty of Economics and Business Administration

Figure 4: Modeling and evaluating the result

regression Module P
"Multiple" -

Model obtained

Re-modeling:
Calibration

Test of the model:
collinearity, normality of
the residues, atypical
points. ..

Normal

Prediction of the budget: global and by budgetary line, by
type of elected, crisis and electoral cycle, including the
parameters’ economic conjunctures

Budget of execution:

Assessment of the administrative accounts (GAR, PEFA)
Behavior of treasury
Doorstep of the ratios

Source: Author, 2017

7.4. The emergence of decision-making tools: expert system in artificial intelligence
Expert systems® technology is one of the disciplines of artificial intelligence (A).
Expert systems then allow to:

- know how to make deductions from a proposal;
- store factual data (initial facts, intermediate results) in short-term memories and
depends on the situation studied;

47 [...] The birth of the LA is often positioned to the seminary of 1956 that was held in Hanover (USA) and that united notably
Jobn Cartly, the promoter of the seminary and the father of the artificial intelligence term Herbert A. Simon, theoretician of the
organizations and future Nobel prige of economy as well as mathematicians Allen Newell, Marvin and Claude Shannon (...) this
ambition rests on the hypothesis according to which thought functions like a logical machine that solves some problems to the manner
of a programmable automaton. (...) The practiced systems, or system to basis of knowledge, are the computer programs that
simulate the reasoning of human experts. The architecture of the practiced system is constituted of four elements: a basis of
knowledge (Knowledge Base), a basis of facts (Facts Base), a motor of inference (Inference Engine) and a module of exp lanations
(Self Explanatory Module).

Emamnuel LAURENT, " To Optimize the management of treasury by the modelling econometric of the
financial fluxes: Theory and application to the treasury of the general régime of the social security in France ",
Publibook: Economica & Management, France, 2000, p. 238, 431 pages.
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- program the successive stages of problem solving (algorithms) to achieve a goal given.
A resolution process, either by modification or by adding elements to the de facto
basis;

- and create a module to explain one's own reasoning, to develop the result (reports or

reporting data), in order to make decisions in an uncertain environment.

Currently, decision-making systems (or DSS for Support System Decision) are broadly "an
organized set of people, procedures, software, databases and tools used to facilitate decision-making and the
emergence of solutions to complex problems (Stair and Reynolds, 2006, p.243)"." Always quoted by Cité by
Simon Doucet, Olivier De La Villarmois, " |...] Frolick and Ariyachandra (2006) present BPM as an
evolution of DSS (Support System Decision), EIS (Executive Information System), DW (Data warehouse)
and BI” (Business Intelligence) tools. DSS were the first decision-support tools to help managers deal with
semi-structured problems in the early 1970s. In the mid-1980s, EIS was added to help executives easil
manipulate this information, without necessarily reprocessing it, with quick, synthetic and visual access. The
explosion of computer systems has led to the emergence of DW. They are revolutionizing decision-mafking tools
by bringing data together in a single, object-oriented database, allowing for great flexibility and precision in
information production. A few years later, Intranet and Internet technologies gave rise to Bl's tools; They bring
together all the infrastructure needed to store information (e.g. DW) and new analysis tools such as OL.AP
(Onl ine Analytical Processing) and SQL. Server, facilitating data™ integration and analysis."

BPM (Business Performance Management) is a budget decision-making tool, based on
the modeling of the company's processes (integrating all the company's processes and
facilitating simulation). While only BI tools usually concern certain parts.

According to Simon Doucet and Olivier De La Villarmois, the following features

characterize these tools:

Table 1: Features of BPM
Functionality Description
Modeling the company's vatious "trades," key factors for success, resoutces
and relationships with other "trades."
Synchronization financial and operational variables.
Evolution of models according to strategies (acquisition, restructuring, project,
etc.) and understanding of processes.
Automation and security of iterations that facilitate simulations.
Decomposition of phenomena in stages.
Bottom up and top down simulations (causes or consequences) for analysis.
Preservation of the spread shivery as an interface and work tool, which is an
incentive for creativity by the ability to introduce external elements or modify

Structuring information
and the process

Management of iterative
processes and simulation

Spreadsheet interface

(native)
patterns.
Operating in OLAP and SQL server technology (single database), sharing
Network operation projects t associated data, interactive data (all places, anytime) and real-time
processing.
. Budget versions are automatically codified and classified to maintain
Versioning - ) . .
traceability of the progress of the respective reasoning and commitments.
Pre-configured financial Revenue of actual or simulated financial statements (balance sheet, revenue
tools statement, cash flow, interim management balances, financing table, ...).

4 Quoted by Simon DOUCET, Olivier OF THE VILLARMOIS, “To Reconsider the budget: The way of the
decisional computer ", Accounting and environment, May 2007, France, p. 6, 25 pages.

4 The decisional computer or Business intelligence (BI) covers a whole with technologies and tools that permit
to treat an important sum of information, at the end of the process, to present to the decision-makers of the
reliable and applicable indicators.

3 Quoted by Simon DOUCET, Olivier OF THE VILLARMOIS, “To Reconsider the budget: The way of the
decisional computer ", Accounting and environment, May 2007, France, p. 7, 25 pages.

92



UNIVERSITAS

Jonivessinas)
R

@&"

GALATIENSIS GALATIENSI!

N

International Conference “Risk in Contemporary Economy” ISSN-L 2067-0532 ISSN online 2344-5386
XXIIth Edition, 2021, Galati, Romania,
“Dunarea de Jos” University of Galati, Romania — Faculty of Economics and Business Administration

Functionality Description

Restitution of analytical statements (strategic, product, financial, commercial,
managerial,...), in different forms (tables, graphs) and interactively (zoom
Multi-analytical syntheses in/out/cross-sectional and real/simulated). These statements give players
(managers or operations) an integrated version of the strategies, actual results
and prospects predicted.

Source: Quoted by Simon DOUCET, Olivier DE LA VILLARMOIS, "Rethinking the Budget:
The Way to Decision Computing," Accounting and Environment, May 2007, France, p. 7, 25

pages.

According to Craig SHIFF®', PMOs ate characterized as follows:

- formalization of budgetary and planning processes, allowing for iteration reduction
and time control;

- the centralization of strategic data (internal and external, real or simulated, operational
or functional), giving a common view of the performance axes, present and future;

- the return of this information and strategic objectives, allowing easy and immediate
access to all the latest simulations, new projects or models;

- the identification and traceability of sources of profits or losses, allowing for
immediate reframing of operations or strategic options.

According to E. TURBAN, Jay ARONSON and TING-PENG LIANG (2005), the

formalization of budget processes is presented as in the figure below.

Other Intemnet,
o ( computer-based | ~€ > Intranets,
it extranets
and Internal Systems
T
! :
e
~—— Model External
Data
management €3 management =3 models
——
M — "]
— e
Knowledge based
subsystems
User
Interface
Organizational
kncoplecge base Manager (user)

Figure 5: Support Systems Decision and Intelligence Systems
Source: E. TURBAN, Jay ARONSON, Liang TING-PENG, " Support Systems Decision and

51 Craig SCHIFF, "Maximize Business Performance: BPM. the Real Benefits, " In three parts, DM Review
Magazine, October, November and December Issues 2003.
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Intelligence Systems," 7th edition (Upper Saddle River, NJ: Prentice Hall, 2005), 109.
For example, based on BPM key steps in budget information and key elements of ERP for
better management and accounting control, the Prex-B software modeling and simulation
process was developed in Figure 6 below.

Macro Micro

economic economic
Level Level

Prediction model:
Causal method: Regression

External data: Local data: ~ Analysis and evaluation

political, economic, electoral cycle, politics - Calibration of parameters

consumer price partisan, elected type, o X -

index, tax pressure tax pressure CTD Filtering and according to the objective of the
sortina: interestina budget program (GAR),

>

official, and budget evaluation
(PEFA)
Data base centralized : Results:
DataWarehouse - Simulation of a forecast: initial
budget N
- simulation of ex-ante cash
flow behavior: efficient

@ @ @ @ e

P management and administration
\ 4 model (NPM) of the elected

_ CTD Databage: Data of treasury:
salaries, expenses, fiscal and behavior of cash balances,
parafiscal revenues, treasury,... time limit for commitment,

authorizing officer and

Figure 6: Key step for the modeling and simulation process
Source: Author, 2017

7.5. Transforming explanatory variables into data fields

The transformation of explanatory variables is to codify these variables. They will then
be considered data fields for each table (entity) in the Data Warehouse database™.

Short-term stability variables (CT) are variables where their values can be influenced
by socio-economic variables. Those of the medium term (MT), due to a frequent evolution
(for example, an increase in housing that changes the securities issued by the property tax on
built properties or IFPB, annual change in investment, change in the political strategy or status
of the elected official (non-partisan to partisan or vice versa), the annual remainder of the
budget, the budget transfer due to the change of objective and program... and long-term (LT)
process throughout the program budget implementation process.

52 A data base is constituted of a set of data structured, stocked on physical supports, and managed by a set of
software and materials that one calls Management System of Data bases (SGBD). A SGBD is, therefore
responsible of the creation, manipulation and maintenance of the data base. A relational database is a data base
structured according to a model permitting to raise some relations between the different objects that it includes.
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7.6. Computerized Regression Processing Modules

Before establishing the different modules of regression processing, it is necessary to
define the different practical elements of multiple regression. In general, according to Frédéric
LAVANCIER?, in order to regress™ well, the following three steps must be catried out:

- first step: the process of estimating and validating a model are as follows:

e observe the link between Y and each of the explanatory variables: through dot
clouds and by calculating linear correlations (check that a linear link seems
reasonable). Failing that, the explanatory variable must be transformed to make
the linear link with Y more convincing;

e check the significance of explanatory variables (Student tests);

e change the model accordingly (delete non-significant variables);

e check that there is no instability due to multi-coloniality. If a problem removes
from the analysis an explanatory variable that is too correlated to another, or
perform a robust regression;

e analyze the residues € by checking:

- the non-correlation of € and Y graphical point cloud (&Y) analysis. If a
problem, the initial linear link may be called into question;

- homoscedasticity: graphic analysis of tested residues, Breusch-Pagan test.
If a problem, a transformation of variable Y may be useful; or if the
different variances are estimated, adjust the model by the Generalized
Least Squares (GLS).

- if the observations are sampled over time, the temporal non-correlation
of the residues: graphic analysis, Durbin-Watson test, Breush-Godfrey
test. If a problem, we can include Y past in the explanatory variables, or
model the temporal dependence of residues to use GLS;

- if there are few observations, the normality of the residues (using a qq-
plot);

e to analyze the impact of each observation: by calculating their distance from
Cook (distance of Cooks), possibly to exclude from the analysis the individuals
too atypical;

- Step two: choose the best model from Xj,....,.X, explanatory variables

e Automatic procedure:

- The selection criterion in these algorithms can be chosen AIC (Akaike
information criterion, measure of the quality of a statistical model
proposed by Hirotugu Akaike), BIC (bayesian information criterion),
measure of the quality of a statistical model derived from AIC proposed
by Gideon Schwarz), R’

When the number of observations is large (N —>00), only BIC chooses
the right model, the others can select a model too big (but not too small).

53 http:/ /www.math.sciences.univ-nantes.fr/ ~lavancie/enseignement/ Pratique%20de%201a%20te%CC%81
gression.pdf, consulted the 11/09/2017.

5 To explain to best the quantitative variable Y like a function refines some p vatiable explanatory X, with X, all
supposed quantitative, it is necessary to respect the procedure of evaluation and validation of the model, and to
choose the best model descended of the explanatory variable p.
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e Comparison between two models:
- Fisher test (ANOVA) if they are entangled, if not by comparing their
AIC, BIC, or R?,
Whichever final model is chosen, points 4, 5, 6 of the above model estimation
and validation procedure should be checked.
- Third step: use the model
e Testing linear constraints on parameters: either by hand by comparing the SRS
of the constrained model and the full model,
e Forecast.
Thus, we have the four regression modules:
- descriptive statistical module;
- multiple regression module;
- residual module;
- and module analyzes atypical points.

Figure 7: Computerized Multiple Regression Processing Module

Preparation of data from the Data
Warehouse: CA and parameters

'

Descriptive statistics module

h A

Box-Plot procedure

i: calculate the average of the other lines
use the mean for the value of the outlier

log values of each column up to their mean and standard
deviation of each column are almost identical

h J
Multiple regression module

choice of method for introducing explanatory variables
(forward, backward, stepwise *)

model choice: R?, estimates, significance of the variable
and overall regression (T-Student and Fisher)

4

Residue module

[

Test no skewness, no flattening (kurtosis) and Jarque Bera

k4

Atypical points analysis module

'

Collinearity detection module

Source: Author, 2017
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* The forward (or ascending) method: it consists of introducing as the first explanatory
variable the variable most correlated to the variable to be explained. If this variable is
significant (at the error threshold that can be given), it looks among the remaining explanatory
variables for which the partial correlation coefficient is the highest, i.e. the correlation between
y and this variable, conditionally has the presence of the variable already introduced. If this
new variable is not significant, the procedure proposes to retain the model obtained before the
introduction of the latter variable. If it is significant, the procedure continues to introduce
variables until there is no longer any significant variable to introduce.

The backward (or descending) method: it consists of introducing all the explanatory variables
and looking at their significance. If some variables are not significant, it removes the least
significant. Once this variable is removed, it looks at the significance of the remaining and
removes, among the non-significant, the least significant. The procedure then proposes to
retain the model where all the remaining variables are significant.

The stepwise method: it starts as the forward method, and then when it adds a variable, it
tests whether the previously introduced variables are still significant. Otherwise, it removes the
least significant and then tries to introduce another one. It combines the two methods. Taking
into account the importance of ex-ante evaluation of all budget allocations in the design of the
means budget and program budget, Prex-B software is configured in backward mode. So once
the parameters or variables are estimated, we can check them and remove the non-significant
ones in the calibration®™. The value of the R* is also verified at each type of model, not to
mention the overall regression assessment. It is after that one can use a model, build a forecast
for the future value of the primary budget (in terms of volume, expenditure and revenue).
Forecasts by heading are based on the percentage or ratios of CAn.i.

7.7. Data warehouse data preparation

A first column of data corresponds to the labels of the observations (budgetary year).

The first line corresponds to the name of the variables.

A final variable in the last column corresponding to the endogenous variable (annual
budget volume), i.e. the other columns correspond to the exogenous variables. The number of
exogenous variables is not limited, the Prex-B program automatically compiles CA
information at this disposal (for example, an Annee.prexb compilation file: 2013.prexb).

All examples of numerical simulations are presented in the appendix (Prex-B software
interface and simulation guide).

7.7.1. DESCRIPTIVE STATISTICS MODULE

This module allows to calculate descriptive statistics on the data, several indicators are
available, they allow to give an idea on the characteristics of the data. For example, if the
standard deviation is zero, it means that the variable is composed of a single value, it is a
constant, it is unusable for regression; If the difference between the averages or the standard
deviation of each variable is too large, the logarithm must be made for the variable
concerned...

% After the deletion of the atypical observation, one achieves the procedure backward (order calibration in Prex-
B). One eliminates the least applicable variable, to the sense of the Student’ t (the square of the weakest T-
Student), if it is not meaningful to the risk of 5%. One restarts with the remaining variables. The process must
be interrupted, when it is not more possible to suppress a variable. Thus, one gets the optimal balance model (a
verification of the individual uselessness of the coefficients, test simultaneous uselessness and global
significantivity of the regression and test of collinearity).
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7.7.2. Multiple Regression Module
To perform the classic tests of coefficient meaning:

e R?determination coefficient and error standard deviation;
e individual nullity test of coefficients;
e variance analysis test;

e simultaneous nullity test of all coefficients associated with variables: test of the overall
meaning of regression.

7.7.3. Module of residue

This is the projection of values from the coefficients of the regression right and
calculates the residues. Several statistical indicators are calculated, the coefficients of
asymmetry and flattening allow to evaluate, very approximately (very asymptotically), the
normality of the residues. It also verifies the p-value value. If it is well above zero, compliance
with the normal law of error is not contradicted by the residues observed. And the average
residue is necessarily equal to zero for a regression with constant.

7.7.4. Atypical point analysis module

It calculates series of indicators designed to highlight the possible existence of atypical
observations in compiled CAs. The most interesting indicators used are LEVERAGE, which
indicates an anomaly in the exogenous variables, and RSTUDENT, which indicates an
anomaly in regression. Observations (atypical) for which the value of the calculated indicator
is above the threshold value, are highlighted with appropriate formatting of the data (or to be
deleted). By Ricco RAKOTOMALALA®, atypical points and influential points are used to
identify observations that play an abnormal role in regression.

Table 2: Importance of Atypical and Influential Points Analysis

It takes an unusual value on a variable

Example: one of the values of the field property tax (IFT) variable is
negative, an error in the source of turnover data ...

It takes a combination of unusual values on several variables
Example: the sum of the balances (investment and operation)
greater than the difference in revenue and overall expenditure,...

Atypical (aberrant)

It weighs excessively in the regression, that is to say that the results
are very different depending on whether the point is taken into Influential
account or not in the regression

t is very pootly reconstructed (explained) by the regression, i.e. the
observed residue is very (too) high, the point does not obey the Atypical (regression)
relationship that was established by the regression
Source: Ricco RAKOTOMALALA, Atypical Points and Influential Points, Lyon University 2,
Lyon, 2005, p. 2, 18 pages, eric.univ-
lyon2.fr/~ticco/cours/slides/Reg_Multiple_Points_Atypiques.pdf, consulted on 11/09/2017

% A current approach to detect aberrant or atypical points consists of representing a whiskered box of the data:
Box-Plot (graphic approach).

57 Ricco RAKOTOMALALAS", atypical Points and influential points ", University Lyons 2, Lyons, 2005, p. 2, 18
pages. etic.univ-lyon2.fr / ~ricco / courses / slides / Reg Multiple_Points_Atypiques.pdf, consulted the
11/09/2017.
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7.7.5. Colinarity detection module

This is a calculation of the correlation coefficient and the square of the correlation
coefficient between the exogenous variables. It can detect any collinearities that may disrupt
the results of regression. A simple indicator: when the square of the correlation coefficient
between two exogenous variables is close to the regression coefficient, i.e. if it is close to R?,
there is cause for concern. The vatiable should be deleted or the data compiled from the CA™
should be verified and re-modeled.

8. Construction model and numerical simulation®

Digital simulation is the creation of the budget forecasting model for the year K of a
decentralized territorial community.

8.1. Setting parameters for modeling and source data

The parameters and source stages of budget data are:
e creation of budget year K and closing of previous K-7 budget years;
e scizing the K-7 administrative accounts of the year;
e update all elements of the simulation settings:

- annual local taxation K-7: average rate voted, number of titles issued and
corresponding amount;

- economic variable K (inflation rate, tax pressure rate, annual average rate
of increase, and growth rate specifying whether it is a period of political
or economic crisis);

- election cycle Ky in K,: post-election or sub-electoral period, type of
elected official (appointed for the President of the special delegation (or
PDS) or universal suffrage for the Mayor), and politics in favor of central
or non-central power;

e Update all the parameters to remember for modeling:

- cumber of ex-ante years from CA Ky #0 K,.; to remember;

- cash flow for year K;

- minimum cash threshold or free treasury fund;

8 For example, in a forecast of a budgetary account (lasting n years), its value is always constant and that the
engagement and payment of expenses and always constant. To this effect, the collectivities achieved a zero
budgeting. It is necessary to mistrust the operations of every 12°d month therefore where the organizer and the
accountant always tempts to liquidate their budget (with a free fund being sufficient) to zero by ascription in
order to justify a good management. " [...] The objective of a"' treasury management optimized" consists of the reduction of
the availabilities deposited to the Treasure. 1t is about not to necessarily succeed to a treasury’ zero ", but to approach itself of it
most possible. (....) An excess treasury doesn't always reflect a good financial management of the collectivity. Indeed, the
possibilities of investment of the excess treasury are larger for the commercial enterprises that for the townships. Actually, to
maintain the liguidity required withont leaving an idle treasury at all times, the estimable management of treasury aims either the
cover of the needs in treasury is the investment of the treasury excesses "

Jean-Bernard MATTRET", Treasury of the territorial collectivities ", http:/ /www.colloc.betcy.gouv.fr/
colo_otherfiles_fina_loca/docs_som/premiers_resultats08.pdf, consulted the 05/09/2017.

59 [...] The techniques of simulation are going to undergo the influences of the artificial intelligence and the programming more and
more oriented object. We could give a first indication that the modelling objects (...) can advantageously be used as tools of
simulation.

Daniel K. SCHNEIDER, "Modelling of the decision-maket's gait politicizes in the perspective of the artificial
intelligence ", Thesis of doctorate, Faculty of economics and social, University of Geneva, Geneva, 1996, p.
281, 440 pages.
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- period (months) of the vote on the additional budget by the municipal
Council; budget performance: budget evaluation criterion K: for GAR: it
defines each electoral objective of the elected official at the time of the
sub-annual cycle, if any, the policy of the central government, the
number of years of achievement K #0 K+# (increasing or not for the
indicator of the program: if the indicator is increasing, the indicator is
divided by the number of years defined), define the percentage of
maintenance for the forecast , i.e. its value is not taken into account in
modelling, if the percentage of budgetary execution from the Ky to K,
period is less than this percentage”,, and define the budget allocations
concerned for this objective; for PEFA select a strategic axis of the
State’s general policy (or PGE) or Madagascar action plan (or MAP), the
title of the indicator, minimum indicator to be achieved and maximum,
corresponding rating (A,A-,A-B,,C,C,C-,,D,D-), define whether the
imputations attached to this strategic axis should be maintained for the
forecast, and define the budget allocations concerned for this purpose;

Budget performance in terms of ratio: for each budgetary year Ky to K,.;, define current
cash flow coefficient tax mobilization ratio of structural rigidity (or margin of maneuver) and
budget structure ratio.

If the original budget for year K does not exist, primitive budgets must (usually already
be entered in the Data Warehouse: data centralization). The plan of accounts for public
operations (or PCOP)® must also exist, before all transactions to compile®” the CA Ky
administrative account (or CA) at Kn-1.

8.2. Descriptive statistics

Before starting modeling, you need to merge all data from CA K to K, to have a CA
K, file to K,.; compiled from the Prex-B.

This module gives us general information on the overall analysis of observations. In
general, the box and the whiskers or box-plot diagram® will be all the more extensive as the
dispersion of the statistical series is large. This representation allows us to visualize concepts
such as symmetry, dispersion or centrality of the distribution of values associated with a
variable. They are also very interesting to compare variables based on similar scales, and to
compare the values of observations of individuals’ groups on the same variable (for example,
the case of variables inflation rate, growth rate, tax pressure rate (CTD and the organic law of
finance law or LOLF).

% One can consider ex-ante like a doorstep of tolerance by budgetary ascription of the administrative accounts
(or CA). Sui the value is underhand of this doorstep, the forecast doesn't take into account the analysis of this
value. Evidently, its value is hopeless in the new primitive budget.

0 To mark the ascriptions always for the obligatory expenses and for the revenue descended of the
decentralization effect

62 Preparation of the source of data, to see VIL7 to the page 17.

63 When the observed set contains one or the other extreme value (very small or very big), the mustaches risk to
become very long, that overnight to their interpretation. The solution to this problem consists of constructing
or to modify the observations.
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It also adjusts the values of all values on the same proposal (for example, for ten
budgetary years, only two years have a very high subsidy value and the other zero. So you have
to use the average for the other missing years).

8.3. Estimated budget forecasting model
By changing the CA4y to CAs, we have different models, depending on the policy of
decentralization, of the cycle of the elected official and of the political-economic crisis.

8.3.1. Models

The method of choosing to introduce a variable among the sets of explanatory
variables is three (3): - ezther forward (or ascending) method; - either the backward (or descending) method; -
and the stepwise method.

8.3.2. Analysis of early variable trends
8.3.2.1. Compilation DES CA
After defining all the parameters of the model:
— variable crises, inflation, election cycle, LOLF tax pressure, average wage
growth rate, average local tax rate (CTD tax);
— Preparation of CA to CAg.s.
The information must be compiled to create the model variables (grouping of
imputations by variable) and by observation (year of the CA).

8.3.2.2. Descriptive statistics of the variables studied

This analysis is done to highlight the early trends in the variables studied in CA. This
will identify the initial hypotheses® to be confirmed eventually in a later more refined analysis,
before the search for possible mathematical relationships or significant links beyond the
simple correlations, between the variables studied from the CA.

8.3.2.3. Adjusting the values of the variables studied

The adjustment of values consists of turning the data into logarithm, to have
observations of each variable on the same proportion. Observations exceeding the maximum
and minimum limit will be modified by their averages. It is made in the box-plot module.

4 Adjustment of every variable observed values.
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8.3.3. Different models
Operating expenditure model
Calculation of total operating revenue

Balance between operating revenue and operating expenditure

Figure 8: Order to simulate the primary budget from calibrated models

Salary expenses (from CA.1)
Fuel expenses (from CAy.1)

Other compulsory expenses (from CAx.1)
Other operating expenses (from CA.1)

Arrears of expenditure (from CAy.1)

v

Tax revenue model
Calculation of other operating income

CTD tax pressure rate

Property tax on land or Ift (from CAw.1)
Property tax on built properties or IFPB, Land Annex Tax on built properties or TAFB and household waste collection fee or
ROM (from CAN-1)

(according to the municipal development plan (PCD) or the electoral objective)
Arrears of operating revenue (from CA.1)

LOLF tax rate
(from the Finance Law N)

v

Operating revenue model
Calculation of operating budget shocks (or operating grants and allocations)
IFT (from CAna
IFPB, TAFB and ROM (from CA.1)

Other tax revenues (from CAn.1)

Arrears of operating revenue (from CAy.1)
Other operating incomes (from model Tax revenues)
Remaining operations (from CAy.1)
Total operating expenses = Total operating revenue
(from the operating expenditure model)

v

Revenue balance model
Calculation of total expenses
Ift (from CAn.1)
Ifpb, Tafb and ROM (from CAw.1)
Other tax revenues (from CAn.1)

Operating revenue shocks (from functioning income model)
Investment revenue shocks (to be defined according to the estimate of the elected supporter)

Arrears of operating revenue (from CAy.1)
Arrears of investment receipts (from CAn.1)

v

Budget balance (calculation of volumes by section)
Investment income = Investment expenditure (*)

Budget volume = Total expenditure = Total revenue

Source: Author, 2017

Volume of the investment section = Total investment income = Total investment expenditure
Volume of the operations section = Total revenue from operations = Total expenditure from operations

(*) : Although there is an increase in investment in the pre-election and sub-annual

periods, this budgetary balance also allows for the volume of investment expenditure, taking
into account the scissor effect on public finances. The effect of decentralization (subsidies and
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endowments) depends on the political variable PARTISAN (Boolean) of the local elected
official.

Effective management of the CTD budget is essential to the long-term success of local
public finances. Establishing an appropriate budget and good producing forecasts can then
contribute to financial and accounting health.

A well-organized budget must be based on realistic figures and assumptions. Forecasts
allow:

- making strategic decisions

- determine the appropriate time of year for the elected official to launch investments,
pay arrears,...;

- to calculate the extent to which the cash period must be secured, in order for CTD to
survive an economic slump.

The prediction of a primitive budget then consists of using the different models.

To ensure citizens' doubts about their tax contributions, the target must be met with
some skepticism about the willingness of local elected officials to deliver on their local
development commitment (PCD). In this regard, the establishment of evaluation indicators is
to be pre-defined in advance.

The evaluation is subject to two methods:

- Results-based management or GAR for the phase-in of the local program budget,
compared to the PCD ;

- and a measure of the performance of public finance management or PEFA, an
assessment of the budgetary position of the municipality, in relation to its strategic
objectives.

9. Prediction of a primary budget: GAR evaluation indicators

The GAR indicator is associated with the budgetary forecast, by budget line
concerned, with the electoral objective of the elected official. In the case of an elected official
suspension, vacancy, the electoral objective is replaced by the PAG (government action plan),
MAP or PGE, in principle that of the Ministry of Guardianship.
For example, in table 6 of the next page, a list of GAR indicators for the simulation of a
primitive budget.

Table 6: Example of GAR indicator for a forecast of a primary budget in 2020

Indicator
Year References Obijectives In(.hcoator Numl?er Progression required Imputation
in % of period for the concerned
CA

Strengthen the Civil Status
2020 O-1 service (endowment, 70 1 50 7268;7513
income from Civil Status)

Build standpipes: 2143;2151;
2020 ©-2 Drinking water 80 2 & 2158
2000 | 03 | Reinforce EMO agents 70 1 70 | 6012
for canal cleaning
2020 O Rehabilitate administrative 35 1 30 2131:6211
offices
2020 0.5 Computerize the supply 35 1 85 2014

and stock department
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Indicator
Year References Objectives In;lrilc;otor ONfl;r;IiJ:; Progression r;g::;«zd I:::E:;?:;?
CA
Provide computing
2020 0O-6 equipment to the district 90 2 80 2163
(arrondissement)
Improve the management 2011;2013;
2020 O-7 75 3 50 6283;6225;
of local finances
6287
2020 | O | mprovethe social 70 1 65 | 603156032
situation of staff
2020 0.9 Improve household waste 35 3 30 6131;6213;
disposal 2172
Improve local tax 7140;7152;
2020 O-10 revenues s 2 60 7151;7273
2020 | ©-12 | Reduce expenditure 40 3 35 | 9992;999360
arrears
7262;7263;
Improve other non-tax 727472765
2020 0-13 revenue 75 2 70 7277;7278;
7280;7718;
7732;7734
Maintenance of paved
2020 O-14 | roads: point in time, 65 3 50 2141
potholes
Improve the quality of 6111;6112;
2020 0O-15 administrative services: 75 3 70 6113;6215;
supplies and consumables 6218

Source: Simulation in Prex-B software

The number of periods must not exceed the period of the program budget (three
years), and by default, one year.
The method of inserting indicators into the forecast is compared to the budget
execution ratios for year N-1. As part of a progressive indicator (long and medium term), the
value of the indicator is divided by the number of years of the program budget.

% Account of waiting: the late sum of the investment and working expenses.
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Figure 9: Process for integrating the GAR indicator into the forecast of a primary
budget

Forecast year N

GAR indicators and imputations

In progression

n = number of years n=1 Charges excluded
Annual indicator = Indicator / n Annual indicator = Indicator from GAR
CAn-1 Ratios
. if ratio>indicator: distribution of amounts by imputation equals

CAw- ratio unknown
. if ratio<indicator: distribution of amounts by imputation equals GAR
GAR indicator
. if (ratio>indicator) and (ratio<indicator): distribution of amounts by
imputation equal indicator GAR
I

Use of the optimal model

Primitive budget. Year: ................. GAR approach................
Imputation | entitled GAR Intitial Ratio® IrgiAcattzr. Ind. | Ind. | " Ind. Ind. Observations
P code amount CAN1 reaNch N | N+1 | N+2 | minimum
- in progression
- Unknown
GAR
- issuing tax
titles
Average economic growth: Budget volume: ............ccooeeiinns Adjustment tolerance: ...........

Average inflation:

Crisis:

Average fiscal pressure:

Type of elected representative:
Supporter:

Electoral cycle:

Salary increase:

Social recruitment (overall value):

Total investment section:
Total operating section:
Structure ratio:
Current self-financing ratio:
Tax mobilization coefficient:
CTD lever: ratio of rigidity or room for maneuver:
Average local tax rate:
Number of years (source of the model):

(*) Excluding securities revenue: The amount of the forecast is equal to the issued property
tax card.
Source: Author, 2017
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Simulation of a forecast consists of:

calculating CAx. budget execution ratios;
choose the optimal forecast model (balance models, budget shock model and model by nature)
and other models (margin of maneuver on operating expenses, performance, budget structure and
cash flow) are models of analysis. Only budget allocations in the forecast year's GAR list
will be allocated to earnings-based indicators.

Figure 10: Example of a GAR for the forecast of a primary budget in 2013

. s GAR GAR GAR
. Coded | Ratio Primitive N . . .
Account Entitled . . Ni to N minimumy | Observations
GAR CAn4 (in ariary)
Nn % %
Subsidy received rofok 82.11 ignored GAR
1311
from the State
2131 Administrative O-4 98.86 | 921 107 763.63 86.00 98.86 80.00 annual GAR
building
Technical kK 20.00 ignored GAR
2161 .
material
2163 Hardware 0O-6 16.36 | 83 960 762.82 90.00 45.00 40.00 increasing
over 3 years
6012 No-permanent 0-3 90.56 | 1013677 477.40 | 70.00 90.56 70.00 annual GAR
employee
d---7"= -~ 0 _ibmmm—mmm=—a L “T=~a - a
- \s§_ ________________ _———- N‘.‘_ ,/,

Average economic growth :

2.40%

Average inflation rate : 7.20%

Economic and political crisis : No

Average tax pressure rate : 11.40
Type of local elected representative:
Universal suffrage
Supporter of current political power : No
Electoral cycle: Infra annual
Annual salary increase rate : 10.00%
Social recruitment of local elected
representatives (global amount) :

10 000 000 ariary

Budget volume : X ariary

Adjustment tolerance rate : X%

Total investment section : X
Total functioning section : X
Structure ratio : X%

Cash flow ratio : X%
Coefficient of tax mobilization : X%

CTD lever (ratio of rigidity or leeway) : X%
Average local tax rate : X%
number of years (model data source) : X%

Source: Prex-B software

(cutting a state from a simulated primary budget forecast with sample data)

The effect of the use of economic, political, accidental, and electoral cycle variables in
the simulation of the forecast of a primitive budget alters the final level of fiscal balance. The
gap between the investment and operating section is considered a budget adjustment value
(plus or minus). The representation of this difference as a percentage of budget volume is
considered the "forecast tolerance threshold" for each budget cycle. This discrepancy also identifies
whether to look for other resources or to reduce excessive spending.
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10. Delivering a primary budget: PEFA evaluation indicators

The difference between the GAR and the PEFA assessment is that the PEFA depends
on the Strategic axes’” MAP/PGE. The indicator is always annual (short-term).

Among the pillars of the PEFA framework and the performance budget cycle of a
public finance management system, the main one to take into account at the Prex-B-
compatible CTD level are:

- is the reliability of the realistic budget execution and executed as planned? The evaluation is
carried out by comparing actual revenues and expenditures (immediate results
obtained through the Prex-B system) with the budget initially approved,;

- are the budgetary strategy and budgeting based on public policy (revenue collected and capital
expenditure)?

- and are the budgetary strategy and budget developed with due consideration for the
government's fiscal policies and strategic plans, and on the basis of adequate
macroeconomic and fiscal forecasts? For example, the difference between the change
in the tax pressure rate under the Organic Law of Finance (or LOLF) and the change
in the recovery rate of direct local tax revenues.

Indeed, for accounting and reporting of data, are they accurate and reliable? Are they kept
up to date? And reports are prepared and disseminated in a timely manner, to meet the
decision-making, management and information needs that are of relative importance to
aspects of performance? Their assessment is not supported in Prex-B. They are evaluated in a
relative®™ way by the elected official.

For a simulation of a primitive budget, Table 4 on the next page provides an overview
of the few lists of PEFA indicators and their ratings®.

¢7 The PEFA is (Public Expenditure and Financial Accountability) an initiative that values the level of
transparency and accountability (redevability) in the setting of the implementation of the expenses and the
public finances.

The case of Togo republic (February 2016), the first certification PEFA CHECK on the basis of new
methodology for the improvement of its management system of the public finances.

" [...] The PEEA CHECK insures, in the first place, that the government's budget is realistic and is put in implementation as
Joreseen. He also insures, that the information on the management of the public finances is complete, coberent and accessible to the
users. 1t is as question to verify that a management efficient of the active and passive, that assures exists that the public investments
provide the value for money, that assets are posted and managed, that the budgetary risks are identified, and that the debts and
guarantees are planned carefully, approved and consistent. The PEFA CHECK also verifies that the budgetary strategy and the
budget are prepared while taking into account the fiscal policies the government, the strategic plans and the adequate macroeconomic
and budgetary projections. The Togolese government knew how to pull the teachings from the first assessments, to improve their
positioning in relation to this indicator".

http:/ /www.agenceecofin.com/gestion-publique/2406-39104-the-togo-receive-the-first-certification-of-pefa-
check-on-the-basis-of-the-news-methodology, consulted the 20/10/2017.

% The relative importance is described below by the terms standards for the whole set of indicators: "All" means
90% ot more (in value)", most" mean 75% or more (in value)", The majority" means 50% or more (in value)",
Some" mean 25% or more (in value) and "Some" means less 25% and more of 10% (in value).

PEFA secretariat, assessment Setting of the public finances management ", Washington-state-unite, February
2016, p. 9, 121 pages.
¢ Maximum four (04) components, that is that indicator's title can include several components and a component
can include to the maximum concerned four budgetary ascriptions.
For example, indicatot's excerpt to two components :
Indicatory of the measure of gap between the efficient fiscal revenue and the budget initially approved :
To conduct a reform of the fiscal system (strategic axis of the MAP)
1 - Total efficient revenue :
A: The efficient revenue represented between 90% and 105% of the revenue written down to the budget
B: The efficient revenue represented between 80% and 90% of the revenue written down to the budget
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Table 4: Example of PEFA indicator suitable for an execution budget: Simulation of
primitive budget example in 2020

Year Account Axes of the MAP / Title of the indicator Indicatory Indic.atory Notation
PGE max. min.
) ) Difference between the
To rationalize the
real total expenses of]
management of wotkings in relation to
6111;6113;  |the public | 1S I 1
2020 [6211;6131; |finances and to | ¢ MUALY approved) g g 75 D
6213;6221  |eliminate the | DERSCS Supplies,
excessive interview, carburetmg
and feasts and official
expenses .
ceremonies
Difference
between the total
real expenses of
workings in
relation to the
initially approved
expenses:
Supplies,
2125;2141; |interview, Variation of the middle
2020 |2163;2164;  |carburant and amounts of the monthly| 75 50 C
2158 feasts and official |expenses of investments
ceremonies
To rationalize the
management of
the public
finances and to
eliminate the
excessive
expenses
2011;2012;
2013; To rationalize the
2014;2015; |management of
2017, the public Rate of execution of the
2020 |2121;2125;  |finances and to  |investment expenses and 75 50 C
2131; eliminate the revenue of investment
2138;2141; |excessive
2143; expenses
2151;2153;

C: The efficient revenue represented between 65% and 80% of the revenue written down to the budget

D: The performance is lower to the one requisite to get the C note.
2 - Composition of the efficient revenue :
A: The composition of the revenue departed of the initial budget of less 5%
B: The composition of the revenue departed of the initial budget of less 10%
C: The composition of the revenue departed of the initial budget of less 15%
D: The performance is lower to the one requisite to get the C note.
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Year Account Axes of the MAP / Title of the indicator Indicatory Indic.atory Notation
PGE max. min.
2158;
2161;2163
2164,
2172;2178;
2223;
2618;1210;
1311;
1421;1423;
1427
To develop tools .Gap between - cost  of
of analvsis and investment pf software
2020|2014 Y data processing foreseen| 105 75 C
the models of )
forecast in 'Fhe . budget and the
realizations
To develop tools |[Variation of the research
2020 [2015:6223 of analysis and  |costs . and 75 50 C
the models of documentation foreseen
forecast and real costs
Rate of compensation of|
To rationalize the [the CTD fiscal revenue
management of |due to the loss of the
7152:7140- the public revenue bound by the
2020 715 1’ > |finances and to  |deletion of the TAFB: 80 50 C
eliminate the Gap between revenue of|
excessive fundamental tax before
expenses 2008 and the present
revenue
7140,7151; the late Consistent of
7152; To conduct a the fiscal revenue: Gap
2020 (7020;,7113;  |reform of the between the rests to| 105 80 D
7271; fiscal system regain and the titles
72727273 emitted
To assure the Gap between the
2020 12151 access of all the |construction forecast of] 95 75 C
population to the [boundary-marks
drinking water.  |fountains and execution

Source: Simulation in Prex-B software

Thus, the PEFA evaluation indicator consists of defining in advance, in a dashboard
of an interim implementation budget, during the fiscal year, the ratios (minimum and
maximum) and their ratings.
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Figure 11: Process of integrating the PEFA indicator into the budget for the
implementation of a simulated primary budget under Prex-B

Minimum and maximum Indicatory
Corresponding notations

Ascriptions concerned

Ratios of the execution budget
=Bringing up THAT temporary or definitive / Amount primitive

Canvas of the organizer's control panel: PEFA assessment
Budget of temporary or definitive execution.

Year: .o, Period: .....ccccovnvennnnnn (month)

Goingup | Going up Indicatory | Indicatory

Primitive | Execution minimum | maximum

Ascription Titled Ratio Notation

Source: Author, 2017

The PEFA scoreboard is to compare the ratio of budget execution by period
(Primitive/Execution ratio) to the indicator interval (minimum and maximum). The notation
is the one set in the overall setting of the Prex-B software.

11. Conclusion

The existence of many methods that the new public management or NPM
recommends in the context of government reform, the most common methods in the
information system applied to management, is the use of information and communication
technologies or ICT tools.

The central focus on the modern information system, in this sense, is computer
science and the Internet. An example of the application of this method is the SIGEFP
(integrated public financial management system) as an innovative and proven management
mechanism results, HETRA for property taxes, which has begun reforms to renovate the
management of public finances, and the financing of local communities in Madagascar. The
implementation of the NPM principles will also allow for a public spending rationalization,
notably through the introduction of management control in the Administration. This
rationalization led to a new and better allocation of resources.

« [oe.] The budget's inability to provide accurate and relevant forecasts translating strategy and action
Pplans into numerical targets and performance evaluation is one of the main criticisms. By Hopwood (1974):
Businesses feel the need to budget in a complex and uncertain environment when the relevance of budget
estimates rests on the condition of a stable and predictable environment. But taking into account the existing
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environment and a simulation by cyclical, economic and political parameters, the reliability of the budget forecast
is reliable”."

Hence, the budgeting by "Prex-B" replaces manual consolidations under spreads
heathy software. Above all, it brings reliability to the process, to prediction and promote better
financial visibility by simulating cash management by cash type. This tool incorporates features
to design various hypotheses and scenarios (cash optics, assumptions of budgetary behavior of
the elected official, evaluation in ex ante desired in GAR and PEFA mode), in order to
prepare you for future vagaries. It is also a great use in the preparation of fair statistical
forecasts, which allow the Municipality to manage its performance expectations, and to make
tactical adjustments to achieve its objectives, allowing to set up slippery forecasts, to compare
projections. The benefits of using the Prex-B are many: dynamic data” analysis, a fully
centralized process and reliable collection of information, sharing information within the
ordering officer and accountants via reports.

With all its budget forecasting, simulation and data collection features, Prex-B is
classified as BPM (Business Performance Management) for decentralized Territorial
Collectivities. While ERP (Enterprise Resource Planning) are the existing communal software
packages (IFPB and PIF property tax software, software to control the cashbox of the town
hall to the general treasury cash - CAM™ | the Civil State, the payroll...). We must then be
aware that the introduction of a new budget modelling tool makes budgetary management
easy in the Commons, regardless of the resistance presence to organizational change.

01 (... ] According to the school of HARV ARD, the budget is a tool to the service of the managers. The managerial theory of the
business underlines the importance of the professional managers, that replaces the capitalistic entreprenenr. For Anthony and
Simons, the budget is a tool to the service of the managers to orient the behavior of the controlled so that they act in the sense of the
strategy. The typologies of the control practices proposed by Anthony and Simons permit a classification of the budgetary practices
according to the manner whose leaders use the budget.

Anthony's model : a tight or flexible control According to Anthony, the criteria on which are judged the actions of the leaders are
the efficiency and efficiency (Anthony 1988). To reach this efficiency and efficiency the role of the budget is primordial because it
permits :
- the piloting of the activities: transformation of the programs long-term in projects of short-term actions. Retroactive control
(feedback) as well as the necessary corrective actions ;
- the coordination: the decision making and to make converge the goals of the individuals and the strategic objectives of the
organization ;
- the incentive of the actors ;
- the modelling: reduction of the uncertainty and analysis of the scripts.
For Anthony (1965; 1988), the budgetary control is a tool of the system of management control that can be either narrow
("'tight"), either flexible ("'loose"). Narrow in the' definition retailed of the roles of their subordinates, their frequent involvement to
the decision mafking of the subordinate managers and their follow-up of the results ". Flexcible", when they allow their subordinates
to decide what should be undertaken, in a large enongh setting, and that themselves focus on the global results rather than on the
detail of the approaches used. ""T'his narrow or flexible degree of the control depends on the manner of which these devices are nsed
(Anthony, 1988, p. 173) "
Hamid Bachit BENDAOUD, "Budget and budgetary control: does one have to do without it? ", Versailles
academy, CREG, May 2014, p. 5-7, 22 pages. http://www.creg.ac-versailles.to fr/Budget-and-control-
budgetaty-must-one-s-in-pass, consulted the 11/09/2017.

"I Requiring an interconnection of the accounting data or an update of Dated it Warehouse.

72 Control case town hall to the treasure used of the year 2005 to 2007. Of 2008 on this day, the software SIGFP
(integrated System of the management of the public finances).
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Appendix
PREX-B software interface and simulation guide

1 — Installation
- copy the PrexB folder into your computer, preferably in the root drive [C:] of your
hard drive:
e if your system is 32 bits: in the PrexB-32 folder, copy the files ".exe', ".dll' and
".def' to the PrexB folder
e if your system is 64 bits: in the PrexB-64 folder, copy the files .exe, .dll and .def
to the PrexB folder
- create a shortcut on your prexb executable file Prex-B.exe
2 - Introducing the Prex-B window
The Data warehouse and settings

Prex-B Prévision budgétaire des Collectivités Territoriales Décentralisées

Data Warehouse : Magasin de données budgétaires Traitement du modéle de la prévision du budget Simulation : Prévisions et Modéle de trésorerie Sécurisation des données et aides

¢ ey &z s Ty iy

=)
Budget primitif Compte administratif Fiscalité locale Variables économigues Cyde électoral

J

—
Année budgétaire

w F
‘ Global...

Searching for a budget forecasting model

Prex-B Prévision budgétaire des Collectivités Territoriales Décentralisées

Data Warehouse : Magasin de données budgétaires Traitement du modéle de la prévision du budget Simulation : Prévisions et Modéle de trésorerie Sécurisation des données et aides

|z | E

[« 1 et fusion descriptives Correlation et Régression

Searching for a cash model, simulating the effect of the accounting time and forecasting a
primary budget
Prex-B Prévision budgétaire des Collectivités Territoriales Décentralisées
Data Warehouse : Magasin de données budgétaires Traitement du modéle de la prévision du budget Simulation : Prévisions et Modéle de trésorerie Sécurisation des données et aides

L v o

Budget primitif, ratios, indicateur d'évaluation GAR,/PEFA Recette -= Mandat - Paiement Tresorerie -> Modéle

‘ Calcul délai compt., FL et effet délai t

Prévision K Simulation Trésorerie
Data protection and aid
Prex-B Prévision budgétaire des Collectivités Territoriales Décentralisées

Data Warehouse : Magasin de données budgétaires Traitement du modéle de |a prévision du budget Simulation : Prévisions et Modéle de trésorerie Sécurisation des données et aides

) &l =
& [1/]% e
= k.~
Activation des mots de passe Mot de passe
A propos Aide
3 - Settings
Budget year:

Before you start looking for a model and simulating, you have to create the yearly budget to be
expected.
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- in the Data Warehouse menu group: Budget data store, click the Yearly button Budget,

type the year or year
Année budgétaire X

- to click on the button to Create

Annés 2013
Année Prévision Claturée
2002 [v [v
2003 [v [v
004 [ [
2005 [v [v
2006 [v [v
2007 [v 2
2008 v [v
2009 [v [v
2010 [v [v
011 v [v
012 [v [v

Clgturer

Fermer

Créer

Other previous years must be closed (these are CAn.1 exercises): select the fiscal year from the

list, and click the Closing button.
Direct local taxation:

In the Data Warehouse menu group: Budget data store, click the LLocal Tax button

Fiscalite locale

année || =

Réf, fiscalité locale
Lib&llé
Taux moyen

Nombre titre émis Montant

Année Libéllg

2002 Impét fondier sur les propriété batie/Taxe annexe sur propriété batie
2002 Impét Fonder Terrain

2003  Impédt fondier sur les propriété batie/Taxe annexe sur propriété baties
2003 Impdt Fonder Terrain

2004 Impét fonder sur les propriété batie/Taxe annexe sur propriéte bate
2004  Impét Fonder Terrain

2005  Impét fondier sur les propriété batie/Taxe annexe sur propriété batie

Taux mo
5,52
1
5,25
1
6,25
1
6,25

Ajouter

yen  MNombre titre
27932
27332
28000
28000
29500
29500
30346

Fermer

Montant
419949 414,20 Ar
20 335623,00 Ar
466 773 574,80 Ar
24087 402,40 Ar
508 485 056,20 Ar
25906 995,20 Ar
262 236 416,20 Ar

- select the year (all the average direct local tax rate for pre-forecast years

added)

must be

- fill in the information: reference (any identification, titled local tax, average rate
applied, number of security issued and corresponding amount

- click the Add button
Election cycle:

In the Data Warehouse menu group: Budget data store, click the Election Cycle button
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Cycle électoral

année ||

Cyde
Partisan

Année
2002
2003
2004
2005
2008
2007
2008
2005
2010
2011
2012
2013

€]

Type année

Post-glectoral
Infra-annuel
Infra-annuel
Post-€lectoral
Post-glectoral
Infra-annuel
Post-glectoral
Post-€lectoral
Post-glectoral
Post-Electoral
Post-glectoral
Infra-annuel

- select the year (all previous years)

2| Typed'dlu =

Type €lu Partisan | =
Suffrage universel Ajouter
Suffrage universel
Nommé Fermer
Suffrage universel
Suffrage universel
Nommé
suffrage universel
Suffrage universel
Nommé
Nommé
Nommé

BEEEE SRR

Suffrage universel

- select the cycle: Infra-annual or Supra-annual or post-election

- select the type of elected official (appointed or elected by universal suffrage)

- check if the elected official is a supporter of the central government (in the case of an
appointed ordering, he must be a supporter of the central government)

- click the Add button
Economic variables:

In the Data Warehouse menu group: Budget data store, click the Economic Variables button

Année

Taux (%)

Croissance | Inflation

Année
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012

-
-

Pression fiscale | Accroiss, salaire

Taux
12,7
9,8
5.3
4,6

3
6,2
71
37
0,6
0,7
19

Al Variable de conjoncture économigue

Crise

o
2
i

oK

Fermer

S U I I (Y

- in each tab (Growth, Inflation, LOLF Tax Pressure and Annual Rate of Wage Increase
for Public Administration Employees):

e sclect a year

e sct the corresponding rate
e click the OK button to add
It is in the Growth tab that the feature: check or uncheck Crisis is necessary.
Administrative account evaluation criterion and ex-ante CA:
- in the Data Warehouse menu group: Budget data store, click the Global button
- select the budget year to be expected
- select the evaluation mode to be defined by GAR or PEFA
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Paramétres X
Critére d'évaluation CA | PCOP 2002 & 2006 : Rubrigue - Priorisation - Effet décentralisation | Ratios
Année budgétaire (BudgetK) (2013 =
Mode d'évaluation |Gestion Axée sur le Résultat (GAR) =
GAR : budget prévisionnel | PEFA : simulation (tableau de bord : exécution budgétaire) | Prévision : CA ex-ante
Réf, objectif dectoral || Nouveau
Objectif électoral ;
Créer
Indicateur prog. (%) 75 : Mombre de période (année) 1 : Progression par période
Minimum & atteindre CA provisioire M (%5) 75 : SRR
Compte budgétaire associé @ Fermer
Année  Evaluation Promesse électorale Prévision Indicateur Maintenir plus Compte -
2013 GAR améliorer 'enlévement des ordures ménagére |7 &5 80 6131;6213;2172
2013 GAR Améliorer la gestion des finances locales |7 75 50 2011;2013;6283;6225;6
2013 GAR Améliorer la qualité des services administratift [ 75 70 6111;6112;6113;6215;6
2013 GAR Améliorer |a situation sodiale du personnel [ 70 65 6031;6032
2013 GAR Améliorer les autres recettes hors fiscales |7 75 70 7262;7263;7274;,7276; 7
4 L]

For GAR:

to meet the reference to the electoral objective, the title of the electoral objective
define the indicator to be reached and the corresponding period. Check progress by
period if the indicator is split by year

set the criterion for maintaining the ex-ante CA ratio

type one by one the account number and click the add button in the list
click the Create button

Paramétres X

Critére d'évaluation CA | PCOP 2002 & 2006 : Rubrigue - Pricrisation - Effet décentralisation | Ratios
Année budgétaire (BudaetK) || 2
Mode dévaluation |Gestion Axée sur le Résultat (GAR) =

GAR : budget prévisionnel | PEFA : simulation (tsbleau de bord : exécution budgétaire) | Prévision : CA ex-ante

Axe strat. MAP/PGE - g MNouveau

Intitulé d'ndicateur assodé Créer

Critére de la composant (%) : Minimum 75 : Maximum a5

Notation exigée pour cet indicateur =

Compte budgétaire assodé @ Fermer

Année  Evaluation Axe MAPPGE Intitulé de lindicateur -
2013 PEFA  Développer des outils danalyse et des modéle Ecart entre colt dinvestissement de logicels informatiques [
2013 PEFA  Développer des outils d'analyse et des modéle Variation des colits de recherche et documentation prévue &
2013 PEFA  Rationaliser la gestion des finances publiques Différence entre les dépenses réelles totales de fonctionnen
2013 PEFA  Rationaliser la gestion des finances publiques Taux dexécution des dépenses d'investissement et recettes
2013 PEFA  Rationaliser la gestion des finances publiques Variation des montants moyens des dépenses mensuelles di

] b

For PEFA:

select a strategic axis of the MAP or PGE. To add to the strategic axis list, click the
button, enter the new strategic axis into the MAP/PGE list editor and click the OK
button
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Editeur de liste MAP/PGE

Procéder & une réforme du systéme fiscal

Favoriser linvestissement

Réduire progressivement et régulariser les arriérés

Mettre en place un systéme dinformations statistiques fiable

Développer des outils d'analyse et des modéles de prévision

Rationaliser la gestion des finances publiques et éliminer les dépenses excessives
Assurer 'accés de toute la population & I'eau potable. Fermer
Mettre en place un systéme de motivation basé sur la performance

Renforcer les compétences techniques et managériales de tous les agents

ok

- fill out the title of the indicator to be reached
- meet the minimum and maximum component criterion (attribution of the
performance budget associated with this criterion)

- define the rating required for this criterion (in the implementation budget phase)

- type one by one the account number and click the add button in the list &

- click the Create button
To remove an evaluation criterion (PEFA or GAR), double click in the list and click the
Delete button.
The New button allows you to start, for a new input of the evaluation criterion.

e Ex-ante CA Forecast

- in the Data Warehouse menu group: Budget data store, click the Global button

- select the budget year to be expected

Critére d'évaluation CA | PCOP 2002 & 2006 : Rubrigue - Pricrisation - Effet décentralisation | Ratios
Année budgétaire (Budget K) =
Mode devaluation  |Public Expenditure and Finandal Accountability (PEFA) =

GAR : budget prévisionnel | PEFA : simulation (tableau de bord : exécution budgétaire) | Prévision : CA ex-ante

Mombre d'année budgétaire (CA K-1 ex-ante) = Nouveau
Année K Début CA kO Fin CA k+n - Définir... Créer
2002 2002 2002
2003 2002 2002 e P
2004 2002 2003 o
2005 2002 2004 Fermer
2006 2002 2005
2007 2002 2008
2008 2002 2007
2009 2002 2008
2010 2002 2009
2011 2002 2010
2012 2002 2011
2013 2002 2012

- define the number of years of administrative accounts required for forecast
analysis
- click the Set button
To edit, double click the list, change year numbers, and click the Edit button.
Public Operations Accounting Plan (PCOP):
- in the Data Warehouse menu group: Budget data store, click the Global button
- go to the PCOP tab 2002 to 2006: Topic - Prioritization - Decentralization Effect
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Paramétres X
Critére d'évaluation C& | PCOP 2002 & 2006 : Rubrique - Priorisation - Effet décentralisation | Ratios
Affectation d'analyse
Section | =
@ Obligatoire Péréguation fiscale et décentralisation
Rubrigue =
Compte
Libéllé du compte
Section Rubrigue Compte Libéllé de compte Oblig. =t Déce = Créer
Investissement Recettes 1014 Fonds de travaux des réseaux électrigues |— |—
Investissement Recettes 1210 Résultat budgétaire N-1 : Excédent d'investisssement [ [ ar
Investissement Recettes 1311 Subvention recu de [Etat [ [v
Investissement Recettes 1312 Subvention regue des province autonome l_ |: Fermer
Investissement Recettes 1313 Subventions regues des organismes nationaux ou internationaux l_ |:

- select the budget section of the account (operation or investment)
- select the topic (revenue or expenses)
- enter the account number (four digits) and the account title
- in the Analysis Assighment group, compulsory check (for compulsory expenditure)
and Tax equalization and decentralization (for revenue: transfer, grant, endowment
and financial support from the state)
- click the Create button
To edit, double click the list, change the information, and validate the Edit button.
Budget analysis ratios:
For the budget year to be expected, it defines the four ratios (the sizes characterizing its
financial structure and appreciating its overall financial balance) below.
- in the Data Warehouse menu group: Budget data store, click the Global button in the

group of menu Warehouse Dated: Store of budgetary data, to click on the Global
button

Critére d'évaluation CA | PCOP 2002 & 2006 : Rubrique - Priorisation - Effet décentralisation | Ratios

Annge -

Créer Fermer
Coeffident d'autofinancement courant @ (Charges fonct. + Dettes)/Recettes de fonctionnement ]
Seui
£ 85 | =
Coeffident de mobilisation fiscale : Recettes fiscales directes (IFT, IFFE, TAFE,...) Potentielle fiscale
Seil
il =
Ratio de rigidité structurelle {ou marge de manoeuvre) : {Charges du personnel + Dettes)/Recettes de fonctionnement
E Seul
65 |-
Ratio de structure du budget : Investissement/Fonctionnement Seuil 40
Année  Autofinancement  Seuil Fiscale Seul Rigidité Seuil Structure Seul
2013 v 50 [v 86 |v s [ 40

- go to the Ratios tab
- define the yearly budget to be expected
- for each ratio checked or chosen:
e to add the list of imputations needed to calculate the ratio, type one by one the
account number and click the add button in the list
e set the minimum threshold for this ratio
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- click the Create button
The primary budget, the administrative account, the revenue recovered and the free fund per

transaction are data from the CAM software. But, a direct seizure, only for the primary budget

and CAs, can be made in Prex-B:
e for the original budget:
- click the primitive Budget button

- defining the yearly budget
- set the class and enter the account or imputation number (corresponding to

the PCOP)

- typing the original amount

Saisie et mise a jour du budget primitif annuel

Paraméties des wbriques budgétaires
Exercice 2013 =
Clasze 3 2| Compte |
Intitulé du compte

tdankart primitit

Rectficatif [+] Rectificatif [-] . Plus | =

Fiubriques des comptes utilizées
Frimitif

Section Compte  [ntitulé du compte

Fermer

4
Créer “irement... OuvertureAdditionnel

To make a credit transfer:
click the Transfer button

Budget : Virement de crédit - Exercice 2013
Virement de crédit M7 |
M ature = Compte
Intitulé
Frimitif Ouvert Diizpanible
I orkant vir.
@ Flus Moinz
Walidé Exercice FRéf virement Mature  |mputation  ntitulé du compte Frirnitil
4 1]
,—’ Ajouter . Supprimer W alider Fermer
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- fill out the CSM deliberation number
- fill in other information and check in Plus or Minus and click the Add button (repeat
your transactions for each transfer account). The Plus amount must be equal to the

amount in Less
- click the Validate button

- before validation, to delete, double click in the list and click on
To make a credit opening or an additional budget:

- click the Opening/Additional button

M* délibération ||

Mature Compte

Maontant

MNouveau crédit

@ Ouverture

Additionnel

W alider

Fermer

- fill out the CSM deliberation number

- in each column, click in the cell and select. Like what:

Nature

Mature

- fill in the amount

Compte

- choose the option (opening or additional)

- click the Validate button
For the administrative account:

- click the Administrative Account button
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Compte administratif

Année CAk-1 =
Imputation budgétaire
Compte = Obligatoire Effet décentralisation
Section Investissement
Type  Recettes
Lib€lé  Fonds de travaux des rézeaux Electriques
Montant 0 Reste & recouvrer ou Arriérée sur engagement (0
Année Compte Libéllé de compte Oblig. Effet Décent. Montant Arriérées -
2002 1014 Fonds de travaux des réseaux électriques |— |— 0,00 Ar 0,00 Ar
2003 1014 Fonds de travaux des réseaux électrigues |— |— 0,00 Ar 0,00 Ar
2004 1014 Fonds de travaux des réseaux électriques [ [ 0,00 Ar 0,00 Ar
2005 1014 Fonds de travaux des réseaux électriques |— |— 0,00 Ar 0,00 Ar
2006 1014 Fonds de travaux des réseaux électriques [ [ 0,00 Ar 0,00 Ar
2007 1014 Fonds de travaux des réseaux électriques |— |— 0,00 Ar 0,00 Ar
2008 1014 Fonds de travaux des réseaux électrigues |— |— 0,00 Ar 0,00 Ar
2009 1014 Fonds de travaux des réseaux électriques [ [ 0,00 Ar 0,00 Ar
2010 1014 Fonds de travaux des réseaux électriques |— |— 0,00 Ar 0,00 Ar
2011 1014 Fonds de travaux des réseaux électriques [ [ 0,00 Ar 0,00 Ar
2012 1014 Fonds de travaux des réseaux électriques |— |— 0,00 Ar 0,00 Ar
002 1210 Résultat budgétaire N-1 : Excédent dinvestisssem [ [ 0,00 Ar 0,00 Ar
2003 1210 Résultat budgétaire N-1 : Excédent dinvestisssem | [~ 0,00 Ar 0,00 Ar |~

Ok

Fermer

- select the budget year and account number

- fill in the corresponding amount, and the rest to be paid (for expenses) or the rest to

be recovered (for revenue)

- click the Ok button

To edit, double click the list and change the information. To validate changes, click the Edit

button.

e For cashing and disbursement transactions, data sources are essentially CAM software.

To view:
- in the Simulation menu group: Forecast and cash model
- click the Revenue->Mandate->Payment button

Source données du logiciel : CAM X

Exercice |[EaTS] =

Année Recette & Année Dépense Payé Rejet Datemandat Date paiement =
2006 430 000,00 Ar 2006 24167509,00ar [v [ 09fozjz006 27/02/2006
2006 4575 300,00 Ar 2006 12157887,004 |v [ ogjozo0s  27/02/2006
2006 30/11/2006 4643 500,00 Ar 2006 7earswo0ar v [ osfozjzo0e 27/02/2006
2006 07/12/2006 7810 921,20 Ar 2006 518875200 A0 |v [ o09fozja006  27/02/2008
2006 08/12/2006 6 296 040,20 Ar 2006 w3so0,00ar v [ osfozjzo06 27/02/2006
2006 08/12/2006 4 564 200,00 Ar 2006 s723500Ar |v [ osfozjaone  27/02/2008
2006 30/11/2006 7 220 000,00 Ar 2006 w7e7s,00ar v [ o09fozjz006 27/02/2006
2006 30/11/2006 2271 111,00 Ar 2006 116500ar |v [ o0sfoz/2008 27/02/2006
2006 14122006 36 544 598,40 Ar 2006 14s5400,00ar v [ 09f02/2008 27/02/2006
2006 14/12/2006 43 300 006,60 Ar 2006 0000,00ar v | 09/02/2008 27/02/2006
2006 08/12/2006 1066 565,00 Ar 2006 weoso,00ar v [ osfozjzo06 27/02/2006
2006 10/03/2006 5 754 300,00 Ar 2006 1w8080,00Ar |w | 09jo2/2006 27/02/2006
2006 28/02/2006 2 606 772,00 Ar 2006 sevoo,00Aar v [ o9foz/z008 27/02/2006
2006 27/12/2006 34 195 723,00 Ar 2006 sg700,00Ar v | 09/02/2008 27/02/2006
2006 28/12/2006 14 655 000,00 Ar 2006 weoso,00ar v [ osfozjzo06 27/02/2006
2006 28/12/2006 58 524 828,80 Ar 2006 127000040 v [ o09joz/2006 27/02/2006
2006 29/12/2006 8 577 251,60 Ar 2006 ss160,00ar v [ 09f02/2008 27/02/2006
2006 31/12/2006 900,00 Ar 2006 379552,00Ar v | 09/02/2006 27/02/2006
2006 29/12/2006 2 425 130,60 Ar 2006 sressz00ar v [ o09foz/z008 27/02/2006
2006 28/12/2006 2 620 000,00 Ar 2006 223369,00 4 |v [ 09022008 27/02/2006
2006 28/02/2006 3151500,00 Ar (- - 5

4 - Search for a primary budget forecasting model No.1: Multiple Regression:
Step 1 - Compilation of Administrative Accounts (CA)
- click on the Menu Group Processing the Budget Forecasting Model
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- click the Compilation and Fusion button
- type in the year to be expected (example 2013) and validate with the Entry button

Compilation des comptes administratifs

Année & prévoir

( OK | | annuler |

Step 2 - Descriptive Statistics

- click the Descriptive Statistics button and select the compilation file name, then open
Organiser » Nouveau dossier =~ A @

B Bureau *  Nom

| Emplacements récents
7] 2013.prexb
4 Téléchargements

m

Bl Bureau N

. Bibliothéques
@ Dociment Sélectionnez un fichier
[E] Images afficher.
J’ Musique
E Vidéos

& Groupe résidentiel
A tsikomia

M Ordinateur

‘h Réseau

L] m 3

MNom du fichier: - [CA compilé (*.prexh) V]

[ Ouvrir ][ Annuler I

- to go in the tab Box-Plot

Année Dépenses inv. Total Dépen. inv. Subven. : Choc Bud. Autres Rec. inv. Total Rec. inv. Salaire etacces. Carburant Autres Dép. oblig. Autres Dép. fonct. Total Dép. fonct. IFPB et ROM IFT Autres rec. fisc. on : Chot =
2002 (719 239,20 A 54 713 239,20 o | 2000 000,00 Ac| 0,03 A 000 000,00 A [ 570 524,40 A 58 000,00 &r | 0,00 732 214 264,50 A s 943 089,20 r 9 422,20 ar 5 625,00 A [ 149 569,60 r | 460 431
2003 550 155,00 Ar 03 550 155,00 Ar 58 612 000,00 Ar 1646 762,60 Ar 258 762,60 Ar 10 503 019,40 Ar )0 000,00 Ar 14908 182,40 Ar 492 528 165,60 Ar 53 139 367,40 Ar 73 574,80 Ar 37 402,40 Ar 2 174 332,00 Ar 553 03!
2004 068 641,20 Ar 66 068 541,20 Ar 300 000 000,00 Ar 1045 262,00 Ar 045 252,00 Ar 11 136 008,60 Ar 10 000,00 Ar 17 266 624,00 Ar 655 524 844,00 Ar 53 127 475,60 Ar 35 056,20 Ar )6 995,20 Ar 4 608 090,00 Ar 659 80U

2005 013 335,60 Ar 77013 335,60 Ar 0,00 Ar -2795 345,23 Ar 393 411,43 Ar 15025 082,20 Ar J0 000,00 Ar 4662 840,00 Ar 412 382 554,00 Ar 40 870 475,20 Ar 20 781,20 Ar 28 829,80 Ar 1920 155,60 Ar 505 58¢
2005 825062,00 Ar 56 825 062,00 Ar 0,00 Ar -2534 536,57 Ar ©30 651,54 Ar i2 140 426,00 Ar 35 900,00 Ar 0,00 Ar 262 422 234,00 Ar 53 661 510,00 Ar 13 655,40 Ar 10 163,20 Ar 1963 800,00 Ar 728 27] =
P v
Stat. descriptive Rox plnt
= Variables
Investissement
4E+09 Fonctionnement
Economigue
—
3,5E+09
3E+09

‘ Ajustement des données

2,56+09

2E+09

You can change the Box-Plot graph by clicking in the variable zone (Investment, Operation,
Economy)

- click the Data Adjustment button
Step 3 - Searching for a budget forecasting model

Step 3.1: Using all model variables
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click the Correlation and Regression button

Regression et estimation des v:
Facteurs de crise, de la politique de décentralisation et du NPM de ['€lu

7T

Momme > Infra-annuel -

Type de modéle
[#) Modele d'équilibre en dépense Modéle d'équilibre en recette

Modéle d'éffet de |a décentralization Modéle des recettes de |a fiscalité locale Modgle de chocs budgétaire (sub, et dotat.)
Modéle de la marge de manceuvre sur les dépenses de fonctionnements

Modéle de performance d'exécution budgétaire

Modéle de |a structure budgétaire

Modéle des recettes fonct. Modéle des recettes dinvest.

@

o

Modgle des dépenses fonct.

Comptes administratifs | Régression | Residus Détection colinéarité

Analyses points atypiques

- click the compiled CED Open button

Comptes administratifs | Régression | Résidus | Analyses points atypiques | Détection colinéarite

Année Dépenses inv. Total Dépen. inv. Subven. : Choc Bud. Autres Rec. inv. Total Rec. inv. Salaire et acces.

+ Quvrir CA compilé

Carburant Autres Dép. oblig. Autres Dép. fonct. Total Dép. fonct.| =

2002 17,36 Ar 17,36 Ar 14,51 Ar 0,00 Ar 14,51 Ar 20,36 Ar 18,17 Ar 0,00 Ar 20,41 Ar 21,13 Ar
2003 20,04 Ar 20,04 Ar 17,89 Ar 19,26 Ar 19,49 Ar 20,50 Ar 17,83 Ar 16,52 Ar 20,02 Ar 21,03 Ar
2004 20,15 Ar 20,15 Ar 19,52 Ar 18,33 Ar 19,78 Ar 20,62 Ar 18,19 Ar 16,66 Ar 20,30 Ar 21,23 Ar
2005 18,99 Ar 18,99 Ar 0,00 Ar 19,31 Ar 19,58 Ar 20,78 Ar 18,30 Ar 15,36 Ar 19,84 Ar 21,16 Ar
2008 17,86 Ar 17,86 Ar 0,00 Ar 183,78 Ar 18,81 Ar 20,77 Ar 19,29 Ar 0,00 Ar 19,39 Ar 21,16 Ar
2007 18,34 Ar 18,34 Ar 0,00 Ar 13,98 Ar 19,14 Ar 20,84 Ar 16,53 Ar 0,00 Ar 19,15 Ar 21,41 Ar
2008 19,61 Ar 19,61 Ar 18,41 Ar 183,03 Ar 19,85 Ar 21,19 Ar 19,20 Ar 15,80 Ar 20,37 Ar 21,85 Ar
2009 19,97 Ar 19,97 Ar 0,00 Ar 18,55 Ar 19,98 Ar 21,23 Ar 19,16 Ar 17,18 Ar 20,14 Ar 21,62 Ar
2010 18,52 Ar 18,52 Ar 13,82 Ar 17,96 Ar 18,53 Ar 21,31 Ar 19,50 Ar 16,84 Ar 20,25 Ar 21,73 Ar
2011 17,42 Ar 17,42 Ar 15,01 Ar 16,66 Ar 17,68 Ar 21,28 Ar 19,77 Ar 16,84 Ar 20,37 Ar 21,77 Ar
2012 18,97 Ar 18,97 Ar 20,38 Ar 16,10 Ar 20,41 Ar 21,47 Ar 19,76 Ar 15,50 Ar 20,93 Ar 22,04 Ar
- check a model type
- click the Fog button
Comptes administratifs | Régression | Résidus | Analyses points atypiques | Détection colinéarité
Colprex 1 Colprex 2 Colprex 3 Caolprex 4 Colprex 5 Colprex & Colprex 7 Colprex 8 -

Ligprex 2 ArriereeDepFonct  AutresDepFonct AutresDepObligatoil DepCarbur DepSalaire ArriereeDeplnv Deplnv

Ligprex 3 a 0,01121404781186 0,13760199813408 -0,0152273449505¢ -0,0194551526348; 0,9031615570828 -0,0111553866646! 0,05376071642354

Ligprex 4 sigma a 0,00361831713666 0,04852666567906 0,00475388009258 0,03038365927775 0,08171731389904 0,00522687540014 0,03501400045854

Ligprex 5 0,98878490968863 0,05355013996733

Ligprex & 37,7852473346134 3

Ligprex 7 0,75847545298298 0,00860285247156

4 3

R2:0,9833

LOG(RECTOTALE)=0,0112140473118675L0G({ARRIEREEDEPFONCT) +0, 137601998 13408 1L OG{ALTRESDEPFONCT)-0,015227844950598L0G
(ALTRESDEPOBLIGATOIRE)-0,0194551526348237L0G(DEPCARBUR) +0,903 16 155708 28LOG(DEPSALAIRE)-0,0111553366646559L0G
(ARRIEREEDEPINV)+0,0537607 164238427 OG(DEPINY)-0,0 185910451 148474CONSTANTE

Check all scans (by tab)
Step 3.2: Model calibration
- in the Regression tab, click the Calibration button
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ALATIENSI

EA Modéle optimal : Calibrage des variables

@ Deplnv

Arri Depl -
(] ArriereeDepIny / Modéle
() Depsalaire 3
() Depcarbur
@ AutresDepObligataire 0

Suppression d'obsery.
@ ArriereeDepFonct

Fermer

Refannee Deplny ArriereeDepIny DepSalasire DepCarbur  AutresD =

2002 17,36 Ar 0,00 Ar 20,36 Ar 18,17 Ar

2003 20,04 Ar 0,00 Ar 20,50 Ar 17,83 Ar

2004 20,15 Ar 0,00 Ar 20,62 Ar 18,19 Ar

2005 18,99 Ar 0,00 Ar 20,76 Ar 18,30 Ar

2008 17,86 Ar 0,00 Ar 20,77 Ar 19,29 Ar

2007 18,34 Ar 0,00 Ar 20,84 Ar 16,53 Ar

2008 19,61 Ar 18,26 Ar 21,18 Ar 19,20 Ar

2009 19,97 Ar 19,88 Ar 21,23 Ar 19,16 Ar -
4 v

You have to uncheck the non-significant variable one by one. For atypical points, click on the
observation list and click the Observation Delete button.
- click the Model button
- repeat this step until you get the best model
5 - Search for the cash model used by the elected official from N-n to N:
a - Simulation of the effect of the accounting period on the free fund
- go to the Simulation tab: Forecast and cash model
- click the Accounting Time Calculation button, free funds or FL and t delay
effect
- select the year of the FL. management data at the general treasury (mandate
date, date payment, rejection date,...) and click the calculate button

Délai et fonds libre par date d'opérations | Délai et fonds libre mensuel : Janvier au Novembre
Année [ D €5 Calader
Année  Mois Date opération Recettes FL départ Date mandat ~ Date paiement Délai comptable Opérat. dép. Depense Présence rejet FL fin E @
2006 1 01/01/2006 10073 397,94 Ar 10 073 397,94 Ar 1 0 0,00 Ar r 10 073 397,94 Ar
006 1 06/01/2006 3857300,00Ar 13930 697,34 Ar 2 0 0,00 Ar - 13930 657,34 Ar
W06 1 10/01/2006 44391559,00 Ar 56 322 256,94 Ar 3 0 0,00 Ar - 58 322 256,94 Ar Effet delai -» Tresorerie
w006 1 1301/2006 4701400,00Ar 63 D023656,34 Ar 4 0 0,00 Ar — 63023656,34 Ar
w006 1 20/01/2006 22320592,60 A 85 344.249,54 Ar s 0 0,00 Ar - 85 344 249,54 Ar Fermer
006 1 27/01/2006 32214743,00 A 117 558.992,54 Ar 3 0 0,00 Ar [ 1u7sssesz54ar
2006 1 31/01/2006 4899 050,00 Ar 122 458 042,54 Ar 7 0 0,00 Ar |— 122 458 042,54 Ar
2006 2 10/02/2006 5985 100,00 Ar 128 443 142,54 Ar 3 0 0,00 Ar |— 128 443 142,54 Ar
2006 2 16/02/2006 31635 574,00 Ar 160 078 716,54 Ar 9 0 0,00 Ar r 160 078 716,54 Ar
2006 2 17/02/2006 4 338 600,00 Ar 164 467 316,54 Ar 10 0 0,00 Ar r 164 467 316,54 Ar
006 2 20/02/2006 1529 286,80 Ar 165 996 603,34 Ar 1 0 0,00 Ar [ 165996 603,34 4r
w006 2 210242006 1903404,60 Ar 167900 007,34 Ar 12 0 0,00 Ar [ 167300007,94 4r
2006 167900007,34 Ar  21/02/2006 1 1 o ¥ 1679500007,94 Ar

- go to the monthly Free Limit and Fund tab: January to November to check the
number of transactions and the monthly free fund or net cash.
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Effet du délai comptable sur la trésorerie : Année budgétaire 2006

Mois

@ Délai minimum

Délai mensuel

FL début

Performance de la trésorerie

Délai moyen

FL fin

Délai maximum

+| Performance du délai comptable : 1

Total nombre opération

Nz smer
L'_‘:"} Simuler 'effet

Fermer

- click the Simulate check a cash performance induced by the accounting time

(minimum or average time or maximum time)

- select a monthly time frame, automatically detected by Prex-B, from all time
frames in the list

Deélai mensuel

g =
19, 8666666666667

19
14,8181818131818
18,8571428571429
8,32142857142857
11,44
6,04545454545455 |~

Effet du délai comptable sur la trésorerie : Année budgétaire 2006

Moi:

Performance de |a trésorerie

5

Délai minimum

Délai mensuel |

FL début

1 122 458 042,54 Ar

2
3

41 229 570,14 Ar

77165991, 74 Ar
10 591 879,84 Ar
28 939 881,35 Ar

1815 104,89 Ar
32896 273,29 Ar
69 725 887,69 Ar
45689 149,51 Ar
59683 791,91 Ar
42643 495,11 Ar

@ Délai moyen

% | Performance du délai comptable : 4 jour(s)

FL fin
122 458 042,54 Ar
41229 570,14 Ar
7716991, 74 Ar
10 591 879,84 Ar
26 803 420,35 Ar
839 264,39 Ar
32896 273,29 Ar
69 725 337,69 Ar
45639 149,51 Ar
59683 791,91 Ar
42643495, 11 Ar

b. Searching for a cash model
To find a cash flow model, you do not need to perform the Delay effect simulation -> Cash.

If so, please recalculate:

Délai maximum

Ecart-type : 2,1602 Borne min. : 1,8398 jour(s) Borne max. : &,15602 jour(s)

Total nombre opération -

0,00 Ar
97,00 Ar
75,00 Ar
23,00 Ar
63,00 Ar
57,00 Ar
65,00 Ar
20,00 Ar
111,00 Ar
106,00 Ar
85,00 Ar

- go to the Simulation tab: Forecast and cash model
- click the Accounting Delay Calculation button, FL and t delay effect
- gointo the Time and Free Fund tab by operation date

- select the year and click the Calculate button

To search for the model:

- go to the Simulation tab: Forecast and cash model
- click the Cash -> Model button
The minimum threshold button allows you to check the minimum cash available throughout
the year's budget transaction (either in value or percentage)
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" e

EA Modélication de la trésorerie nette : Année budgétaire 2006

Hypothéses
Délai comptable (jours) |

@ Encaisse de transaction désirée Encaisse de précaution

Ecart de trésorerie par '€l Seuil (%) |5

Trésorerie nette | Régression | Résidus | Analyses points atypiques | Détection colingarité

Mois Jours FL Début Seuil Dépenses FL fin v Sevil minimum

Ei Brouilard

Fermer

- completing an average accounting deadline
- choose the cash assumption (desired transaction cash or precautionary cash):
e for the desired transaction cash, complete the minimum free fund to be retained
for each disbursement transaction;
e for precautionary cash, set the minimum threshold as a percentage of the free
fund to be retained for each disbursement transaction.

- click the Fog button (the steps are the same for calibration, see Step 3.2: Model
calibration of searching for a budget forecasting model).
6 - Simulation of the primitive budget: GAR method
- go to the Simulation tab: Forecast and cash model
- click the primary budget button, ratios, GAR/PEFA rating indicator

Prévision du budget : Evaluation GAR

Liste des modéles calibrés

=
Dépenses de fonctionnement FEFA

Effet de la décentralisation

Equilibre en dépense

Equilibre en recette

Marge de manceuvre sur les dépenses de fonctionnement

Apercu des indicateurs PEFA

Performance de l'exécution budgétaire l:_-;
Recettes dinvestissement =AH
Recettes de fonctionnement Apercu des indicateurs GAR

Recettes fiscales
Structure du budget

Trésorerie & encaisse de précaution -
Trésorerie 4 'encaisse de transaction désirée %
Prévision du budget : Méthode GAR.

Effort avant élection (Inv. %) |0 P

Afficher la ligne budgétaire dont la prévision Primitif N-1 est nulle

Recrutement sodial (en valeur approximative) (2013 : Cyde Infra-annuel)

a - Printing list of indicators
- for PEFA, click the PEFA Indicator Preview button
- for GAR, click the GAR Indicator Preview button
b - Simulation of a primitive budget
- in the Budget Forecast Dialog: GAR Evaluation, select a model
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EA Prévision du budget : Evaluation GAR X

Liste des modéles calibrés

Choc budgétaire =)
Dépenses de fonctionnement FEF&

EffEE de la décentralisation Apercu des indicateurs PEFA
Equilibre en dépense
Equilbre en recette
Marge de manceuvre sur les dépenses de fonctionnement

Performance de l'exécution budgétaire ‘f’;
Recettes dinvestissement GAH
Recettes de fonctionnement Apergu des indicateurs GAR

Recettes fiscales
Structure du budget

Trésorerie & [encaisse de précaution
Trésorerie & lencaisse de transaction désirée %
Prévision du budget : Méthode GAR

Effort avant élection (Inv. %) |0 Fermer

Afficher la ligne budgétaire dont la prévision Primitif N-1 est nulle

r2:0,9529

log(rectotale)=0, 16156858516 5715log(autresdepfonct)-0,0 105583209329 7log{autresdepobligatoire) -
0,0355883039844533log(depcarbur) +0, 7738685532200 llog (depsalaire) +0,002303548873369540g
l(arriereedepinv)-\\-u ,00445182976587593%0g(depinv) +3,40479 10450 5734constante

Recrutement social (en valeur approximative) (2013 : Cyde Infra-annuel)

In the pre-election period, the effort for capital expenditure must be met (the structure I/F
ratio will be high)

In the case where the cycle is sub-annual, regardless of (elected type and politics partisan), the
amount of social recruitment must be filled:

Recrutement sodal {en valeur approximative) (2013 : Cyde Infra-annuel)

check Show the budget line with no N-1 forecast in case you need to see all the budget
headings used by the Municipality

click on the Budget Forecast button: GAR Method

If the elected official is a supporter of the current political power, the amount of the
investment grant must be filled. Otherwise, insert a zero value.

Note:

Veuillez remplir I'estimation des subventions d'investissement

Prévision du budget primitif 2013...

| ok | | Annuler |

- inthe i review window, click the Print button
Prévisualisation

| @ [00%w2] @] K| 4]t suri b | Fermer

If in the regression procedure, this dialog box appears on the screen, always click the
Yes button.

7 Microsoft Excel &

@R U fichicr nommé Modeli2013.xs" existe déja 4 cet
WY voulezvous le remplacer?

Oui ‘ Mon Annuler ‘

If in the regression procedure, the calculation of all variable coefficients is equal to 1
or the values are almost zero, the regression will fail. The following message is
displayed on your screen: Error type 13: Incompatible Type, Execution Error 6: Capacity
Overrun. In the Visual Basic Application window, click the End button and restart
Prex-B.

The cash model cannot be used in the budget forecast.
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