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Abstract

Paper describes the creation of software for automated assessment of projects’ investment
attractiveness. Research goal is development of software for automated assessment of
investment attractiveness of projects using investment criteria. Research methods include
algorithms for assessing the investment attractiveness of projects using defined criteria,
software development on the BAS ERP platform using finance criteria. To integrate these
criteria scoring system for selection of investment projects was implemented. Comparative
analysis of the software for assessing the investment effectiveness of projects was carried out,
the main criteria of assessing the investment attractiveness of projects were determined, and a
software tool for automated analysis of the investment attractiveness of projects was developed
to evaluate different projects taking into account definite criteria.
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1. Introduction

Due to the rapid development of the innovative economy and the commercialization of software
products, there is a need for software that provides automated analysis of financial indicators of various
projects and help investors make decisions on choosing the most investment-attractive projects
according to certain equivalent criteria [1].

The variety of opportunities for investors and the availability of projects with different financial key
performance indicators according to different criteria makes it necessary to automate the calculation of
these indicators to speed up the preliminary analysis of business ideas and start-ups to filter out projects
with a high level of risk according to certain evaluation criteria [2]. It gives opportunity for a more in-
depth analysis of the most investment-attractive projects based on additional criteria [3].

The implementation of investment goals requires the formation of investment projects that provide
the investor and other stakeholders with the necessary key performance indicators for making
investment decisions [4]. Investments give enterprises more opportunities for development and growth,
and they are necessary due to scarce resources for the enterprise. However, investors are primarily
interested in returning the initially invested funds, their capitalization and making a profit, i.e. payback
period is very important [5].

To assess the investment attractiveness of projects and determine the effectiveness of expected
investments, as a rule, the experts are involved, who have professional competences in the relevant
areas of economic and financial analysis, management accounting, marketing research, portfolio
investments, tax planning, etc.) [6]. Consulting firms hire such personnel that provide relevant services
to enterprises. At the same time, the cost of this service is not available to many firms under economic
crisis and recession. Thus the best opportunity to analyse the investment project of the enterprise using
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its financial and economic indicators to reveal project investment attractiveness is training of own
specialist in modern IT methods of investment design and the use of special software, which helps to
solve the technical tasks [7].

A correctly designed investment project should answer the main question: should firm invests in this
project and will firm make a profit from it in the future? An important issue is to design an investment
project in accordance with generally accepted requirements and make the necessary calculations. It
helps firm to identify KPI of projects in advance and assess whether they can be overcome, as well as
understand where you need to insure in order to reduce expected risks [8].

The purpose of the paper is to describe creation of software for automated assessment of investment
attractiveness of projects.

The remaining part of the paper is structured as follows: section 2 consider related works and
software; section 3 describes development of an algorithm for automated assessment of investment
attractiveness; section 4 is devoted to the development of software for assessing of project invest-ment
attractiveness; section 5 demonstrates cases of automatic assessment of project investment
attractiveness; last section concludes.

2. Related Works

2.1. Comparative analysis of software

The concept of an investment project is considered in two aspects [9]:

1) as actions for the implementation of a set of specific measures to ensure the goals;

2) as a system that includes a set of organizational, legal and settlement and financial documents
necessary to perform certain steps in a certain sequence.

In a broad sense, an investment project is a program of investments in order to make a profit in future
periods [4]. The investment project is designed to assist entrepreneurs and investors in solving such
basic tasks (Fig. 1):

to study the volumes and prospects of the new market niche

to estimate the production costs and sales of products

|— required for a given market and compare them with future
prices

to determine the list of necessary KPI to assess effectiveness
of project

Figure 1: Tasks of an investment project

The main requirements for investment projects assessment software include following measures
(Fig. 2) [4]:
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Figure 2: Basic requirements for investment projects assessment software

Our investment projects assessment software was created using the built-in BAS ERP, a high-level
subject-oriented programming language. The environment for using the language is the BAS ERP
software platform.

After analysing of efficiency of existing investment projects assessment software (Table 1), we have
defined the advantages of BAS ERP software [10]:

- familiar interface of the BAS accounting software package;

- "open" configuration that allows users to edit algorithms and processes;

- own subject-oriented programming language;

- ability to connect external data sources.

Table 1
Comparison of investment projects assessment software
Criteria BAS ERP PROJECE EXPERT ALT-INVEST INVESTOR 1.0
RSO
-, . Yes, the software  No, because the training has
Need for additional  package is used . .
. . S comes with a software uses the  to be carried
training to use in maintaining .
. user manual MS Excel interface out
accounting separatel
records P 4
Ava”?t.”“ty of Full None Partial None
modification
Automatic qata Ability to use MS Ability to use
- . upload using Need to enter external
Fill-in automation Excel . .
external data data manually financial
spreadsheets . .
sources information
Price $100 $1700 $1000 $960
2.2, Criteria for assessing investment attractiveness

To develop software aimed at identifying investment-attractive projects, the requirements for
ensuring investment criteria have to be met. The investment attractiveness of the project reflects a trade-
off between the investment potential (the level of expected income, payback period, profitability index)
and risks (the probability of non-return of capital, decreasing benefit-cost ratio). Calculating the
attractiveness of investment project answers the question of what benefits, at what level of risk and
what payback period of the project will be implemented [11], and the opportunity cost of the project.

The methodology for assessing the investment attractiveness of projects in most cases is based on
the algorithms and recommendations of UNIDO (International Trade Organization), adopted to assess
the attractiveness of investment projects in almost all business areas. According to these



recommendations, the following evaluation criteria are proposed:

- net present value of the project (NPV);

- profitability index (P1);

- benefit/cost ratio (B/Cr);

- internal rate of return (IRR);

- payback period (PP).

These criteria are supplemented by reports with a general assessment of the investment attractiveness
of projects and the external data sources.

Net present value

The content of the criteria is that the current value of all incoming cash flows B, is compared with
the current value of all outgoing flows C; discounted over time at the interest rate r (corresponds to
inflation rate). The difference between these discounted flows is a net present value or long-run profit:

B,—C
NPV = C0+Z (f”)tt (1)

If NPV > 0, the project is attractive for investment, if NPV = 0, it is break-even point, and if NPV <
0, the project is unattractive for investment.

Profitability index

Pl is defined as the result of the ratio of discounted long-run profit and discounted costs. The index
shows how much profit brings each monetary unit spent on project implementation. This criteria
characterizes the return on investment costs and demonstrates the difference in the efficiency of the
projects with approximately same net present value:

NPV C,
I = T,whereC = C0+tzlm (2)

When PI > 0, the project is accepted and the higher PI value the greater investment attractiveness.
If PI < 0, then project is rejected.

Benefit-cost ratio

This indicator is used to demonstrate marginal increase (decrease) of project costs (benefits) to save
investment attractiveness of project. Thus, the value of this indicator, equal to 1.05, shows that if costs
increase by 5%, the value index will fall break-even point, which is equal to 1.00. Thus, it gives quick
evaluation the impact of economic and financial risks on the project results [12].

B/Cr = g )

~ B - C
whereB=Z—t,C=C +Z—t
t=1(1+r)t 0 t=1(1+r)t

If B/Cr > 1, the project is accepted, the higher the B /Cr the less risks of project.

Internal rate of return

This is the value of the discount rate r*, which demonstrates condition, when the current value of
project costs equal to the current value of project benefits. So, the internal rate of return is the interest
rate at which the net present value of the project is zero:

IRR = r*, where NPV = 0 (4)

If the interest rate is lower than the IRR, then credit resources are preferable. If the interest rate is
equal or higher than the IRR, then more profitable to implement the project at your own expense.

Payback period

The return on investment period is the time is required to return the invested amount of money to
the investor.



PP = mint, whereB > C 5)

The lower period the greater investment attractiveness, since the project starts to make a profit faster.

In a broad sense, investment projects differ significantly not only in economic indicators, but also
in their goals and tasks that they solve. Therefore, when making the final choice of a project, it is
necessary to take into account its social efficiency (including the number of jobs created), budget
efficiency (tax revenue), and sometimes geopolitical significance.

3. Development of an algorithm for automated assessment of project
investment attractiveness

There are different approaches to assessing the investment attractiveness of projects [13]. You can
evaluate the absolute and relative investment attractiveness. Absolute investment attractiveness is
considered for particular investment project if the net profit for the entire project cycle is greater than
zero. Relative investment attractiveness implies a comparison considered project with the industry
average investment attractiveness of projects, with other firms in the industry, or with certain
benchmarks values.

Most often, the following methods are used to assess the investment attractiveness of a project [14]:

1) scoring method

Author of this method is Bill Payne, who suggested analysing several start-ups in the same area
according to the following criteria:

- composition of the management team (the share is up to 30%)

- market niche size (up to 25%)

- product / service / technology(up to 15%)

- analysis of the competitive environment (up to 10%)

- marketing and sales analysis (up to 10%)

- need for additional investments (up to 5%)

- other factors (up to 5%).

Based on these data, the investment attractiveness of the firm that implement the project is
calculated.

2) venture capital method

An investment project is evaluated before and after investment process. The post-investment value
of project is calculated based on the current sales growth rate of other projects in this field. The received
amount is divided by the expected profit based on the investments. Pre-investment value is the
difference between the post-investment value and the amount of investment.

3) Berkus method

This method propose to compare an investment project with similar projects based on 5 main
indicators:

- product/service idea;

- analysis of prototypes;

- quality of the management team;

- development strategy;

- sales analysis.

The development of a scoring indicator will meet the requirements of integral assessment and
usability of the investment attractiveness methodology.

We propose to use scoring model, which includes combination of financial criteria, to selecting
projects. The basis of scoring models for evaluating investment projects is the theory of ‘key success
factors’ by R. Cooper and E. Kleinschmidt [15-18]. The scoring method is based on the procedure
shown in Fig. 3.



Defining criteria for assessing investment
attractiveness of projects

Giving each criteria a weight that reflects its
priority in relation to other criteria (weights are
normalized, their sum must be equal to 1)

Defining the project scoring value as a
weighted average of the criteria values

Figure 3: Project scoring procedure
For the described approach to project selection, we propose the following evaluation system (Table 2).

Table 2
Scoring system for selection of investment projects

Ne Criteria Weight Value
1 — negative;
2 — negative, but can become positive if
1 Net present value (NPV) 0.25 option app_l;_/, .
3 — positive;
4 — positive, can be increased if option
implement
1 — less than -1;
2 — between 0 and -1;
3 —between 0 and 1;
4 —more than 1
1 —less than 1.0;
2 —equals 1.0;
3 Benefit/cost ratio (B/Cr) 0.15 3 —more than 1.0;
4 — more than 1.0 and can be increased if
option implement
0 — there is no satisfactory interest rate
1 — less than the interest rate;
2 —slightly more than the interest rate;
3 — considerably more than the interest rate;
4 — significantly more than the interest rate
taking into account pessimistic scenario
0 — infinite period
1 — more than 10 years;
5 Payback period (PP) 0.2 2 — 7-10 years;
3 —3-7 years;
4 — less than 3 years

2 Profitability index (PI) 0.2

4 Internal rate of return (IRR) 0.2

It is easy to see that the criteria B/Cr = %and Pl = g are linearly dependent, i.e. PI = B/Cr — 1.

Formally, these criteria duplicate each other. At the same time, profitability index measures economic
efficiency of project, while benefit/cost ratio estimates the impact of economic and financial risks on



the project results (as indicated above). It means that intrinsic value of these indicators are different,
because they both have positive weights.

In this assessment system, we have identified 5 most important criteria for the investment
attractiveness of the projects. Calculated value of each criteria in accordance with Table 2 can score
from 1 to 4 points. Depending on the weight of each criterion, the overall investment attractiveness of
the project is estimated by the formula:

Zp = Z w; * Sji., where w; is weight of criteria j,
j (6)

Sjr — value of project S by criteria j

from 1 to 4 points, where 4 points is the maximum value of the scoring indicator of investment
attractiveness of the project.

4. Development of software for assessing investment attractiveness

Constants

Constants are necessary to store a single value in the database. Constants usually store information
that is rarely changed, such as the name of the organization, the main currency, configuration parameters
in general, and so on (Fig. 4).

Inflation

Write and close Write it down More ~

Inflation: 1.17 @&

Figure 4: Constant window

For each constant, you have to specify its name, data type and synonym (if necessary). The "allowed
length" property is used for string-type constants that can be specified as a fixed or variable length of
the constant. For a fixed length, the constant will store the specified number of characters, and if the
real value contains fewer characters, then spaces will be added to the specified length at the end of the
string. If the string length is variable, only the actual number of characters is stored in the database. We
create the constant "inflation" with the data type Number (Fig. 5).

Properties: Inflation
A¥ [7=3| <7
zl |I5]) &

w Main features:

Sinonim Inflation
Comment
Number
Length 3| -
Accuracy 2|+

Non negative v

Figure 5: Constant properties window



Directories

To work with constant information with a definite set of values, the BAS ERP system uses objects
of the "Directory" type. Directories are usually lists of materials, products, organizations, currencies,
employees, and so on (Fig. 6.).

Projects Project 1 (Projects)

Write and close

Name: Project 1

= |Project 2

= |Project 2

Figure 6: Directory window

Configurable properties include, for example, the length and type of code, the number of levels, and
a set of directory details. In addition to the code and name, the mechanism for working with reference
books allows us to create a set of banking details for storing any additional information about the
reference element. The created Projects directory contains the Name requisite.

Documents

A document is one of the main concepts of the BAS ERP system. Working with documents, we can
enter, view and edit information about performed business operations into the system (Fig. 7.).

Plan Investment Document -0OXx

Main features
Subsystems

Functional options
P = |Project

-

Data == |nvestment
Numbering
Movements
Sequences
Magazines
Forms
Input field oy
Commands = i
ey (I [Tebleparts
Accounting

Introductory basis

Rights

Data exchange

More

Standard requisitions Characteristics

General requisitions

Actions <Back Next> Close it Help

Figure 7: Document properties window

As a rule, created documents are electronic analogues of standard paper documents, which are the
basis for certain accounting actions or calculations. The structure of each specific document type is
determined when it is created in the configurator. In any type of document, there are banking details
that are created automatically. These are "date” and "number". Other document details are defined in
the configurator separately for each created document type [19].

A document can have two main parts: a header and a tabular part. The header includes banking
details that are common to the document. The tabular part of the document is a list of data of the same
type that can occur more than once in the document (for example, a list of products with the
nomenclature and number of products).

Next, the document “Investment plan” is created. The document has requisites Project and Initial
investment and takes the date of the document as the date of accrual. The project details are filled in by
the user from the Projects directory. The tabular part of the document keeps records of income and



expenses for the project. After processing the document, it creates an record in the Register of
investment attractiveness of projects and calculates the main criteria for investment attractiveness and
the value of the scoring parameter of project.

Registers

Applied objects in the working configuration of the BAS ERP software package are called
"accumulation registers" (Fig. 8.). They are utilized to calculate and record up-to-date information about
the availability and intermediate movement of property, cash, and other assets. Accumulation registers
are generated by data that the users enters into the system. The main task of registers is to provide data
for reports.

- Investment attractiveness of projects

Project 1 is an investment attractive project

Figure 8: Register window

Information in the accumulation register is stored as records that contain measurements and their
corresponding resources. Registry dimensions are sections that store information, and registry resources
accumulate numerical data (Fig. 9.).

Npouenypa OBpaborxalposenerua (Orkas, Pemmdlposenesus)
HomepCrpoxm = 0;

HOB = 0;
=0
E=20
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Figure 9: Calculation of investment attractiveness of projects

Created register of investment attractiveness of projects has a Project requisite, which is filled from



the Projects directory and calculated estimators of NPV, PI, B/Cr, IRR and PP. The registrar is the
Investment Plan document.

Reports

In BAS ERP, analytics and statistics are implemented using reports. Reports are designed to process
of accumulated information and data reduction in an easy-to-view and analyse form.

The configurator allows us to create a set of different reports that are sufficient to meet the needs of
system users for reliable and detailed source information. As a rule, the report uses a data layout scheme
to generate source data.

We create reports Scoring indicators of investment attractiveness of projects and Criteria for
investment attractiveness of projects (Fig. 10.) Reports automate the necessary data processing, which
is difficult to obtain by working directly with directories, documents, and registers.

Scoring indicators of investment attractiveness of projects

C guopmepcaain

Project Scoring system
indicator

Project 1 3.2

Project 2 0.6

Figure 10: Report window

5. Results of automated investment projects assessment attractiveness

As part of the experiment, two projects were considered (table 3 and table 4 accordingly):
1) Project 1

Table 3
Excepted financial flows of project 1
Initial investment, UAH 1308 000
Period Income, UAH Expenses, UAH

1 907 200 174 286
2 907 200 174 286
3 907 200 174 286
4 1026981 174 286
5 1026981 182 619
6 1026981 182 619
7 1026981 182 619

According to the calculation results, the main criteria for investment attractiveness of this project are
(assuming that the inflation rate is 17%):

NPV =1 757 654,91;

Pl =0,88;

B/Cr =1,88;

IRR = 0,55 (5%);

PP = 2 year 4 months;

The scoring indicator of investment attractiveness of the project is 3.2 out of 4 points. Conclusion: the
project is an investment-attractive, medium-run, low-risk project and is recommended for investment.



2) Project 2

Table 4
Excepted financial flows of project 2
Initial investment, UAH 6 400 485
Period Income Expenses
1 779 821 157 619
2 779 821 157 619
3 779 821 157 619
4 1043648 165 952
5 1083968 165 952
6 1083968 165 952
7 963 008 165 952

According to the calculation results of, the main criteria for investment attractiveness of this project
are (assuming that the inflation rate is 17%):

NPV = -3 537 214,26;

Pl =-0,50;

B/Cr =0,50;

IRR = @ (there is no credit rate>0, which meets NPV=0);

PP = O (project does not pay off);

The scoring indicator of investment attractiveness of the project is 0.8 out of 4 points. Conclusion: the
project is unattractive to investors, unprofitable, high-risk project and is not recommended for
investments.

6. Conclusions

Availability of projects with different financial key performance indicators according to different
criteria makes it necessary to automate the calculation of these indicators to speed up the preliminary
analysis of business ideas and start-ups to filter out projects with a high level of risk according to certain
evaluation criteria. It gives opportunity for a more in-depth analysis of the most investment-attractive
projects based on additional criteria.

Comparison of investment projects assessment software revealed preferable investment projects
assessment attractiveness software to develop module that can evaluate different projects taking into
account definite criteria. To integrate these criteria scoring system for selection of investment projects
was implemented.

In our software module a configuration of the BAS ERP program was created and constants containing
current inflation were used; a reference book with a list of projects; a document containing an
investment plan for the selected project; registers for calculating investment attractiveness criteria;
reports with criteria and a scoring parameter of investment attractiveness.

A software product has been developed that allows evaluating the investment attractiveness of projects
based on a scoring model, taking into account discounted criteria for the investment attractiveness of
projects.
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