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Abstract

In this chapter, methodologies for estimating the total number of taxpayers in Mexico’s
tributary system are proposed. The methodologies are based on the theory of optimiza-
tion and consist of an initial model with differentiated results, a prototype model with
constant and differentiated returns, and a generic model for Mexican income tax (ISR).
Based on the theoretical results, the models permit to estimate efficiently the expected
number of contributors under different scenarios. Moreover, when the estimated data is
contrasted with official data, they give satisfactorily results. The proposed models may be
even adaptable to the inner conditions of Mexican tributary authority and may become an
important tool for the Mexican government in their overall fiscal process.

Keywords: fiscal models, estimation, optimization models, returns, taxes

1. Introduction

1.1. Tributary incomes and active base of contributors

In Mexico, within the category of tributary incomes, taxes like ISR (income tax), IVA (value-

added tax), IEPS (special tax on goods and services), IGI (general tax on imports), and other

concepts, in the first quarter of 2016, reach $723,130 million pesos. This quantity represented an

increase of 6.1% compared with the value in the first quarter of the previous year [1]. More

specifically, these taxes experimented an increase for ISR of 8.3%, IVA in 5.2%, and IGI 1.1% [1, 2].

The collection for the period January–March 2016 is of special importance since it reached

$93,585 more than the expected in LIF (Federal income law) [1, 3–8]. On the other hand, the tax
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collection from 2010 to 2015 indicated that more than 90% comes from ISR and IVA and the

percentage for ISR was 49.71% in 2010, 55.67% in 2011, 57.74% in 2012, and 57.98% in 2013. The

percentage for IVA in the same period was 40.02, 41.51, 44.12, and 35.65%, respectively. It is

important to note that the percentage of IEPS with respect to the total reaches only 0.03% in

2010 and presented a deficit in 2011 and 2013. Only until the year 2014, IEPS reach a positive

increase of 6.17%. Based on the above information, it is clear that there is a need to estimate the

composition of contributors since they are valuable for the tax collection process. This work

concentrates in this problem and presents several models that attempt to estimate the expected

number of contributors.

According to official information [1], the active base of contributors is composed by all indi-

viduals, employees, and entities which in a determined moment are active in the Federal

Taxpayer Registry (RFC in Spanish) under a fiscal regime. Up to the year 2010, the number of

individuals with respect to the total represented 36.68%, the employees 59.38%, and entities

4.23%.

Taking into account the number of contributors from the year 2010 until March 2016, it was

found that the number of employees is surprisingly high reaching 61.64% followed by indi-

viduals which are 34.54% and entities represent only 3.82% [1] (Figure 1).

1.2. Works based on contributors

In the following, a brief description of the works related to the study of tax contributors is

presented. The description is focused in a more Latin-American context. Méndez, Morales, and

Aguilera [9] presented a study in which contributors were considered a part of a whole and in

which the development of people depends on them, but only a few of them are leading the

group. The authors claim that when performing an analysis on contributors, compliance to the

tributary authorities is demanded since it plays a significant role in the removal or addition of

profits in their payments. They conclude that in order to have a wider and efficient number of

contributors, consideration on perception, sociocultural profile of individuals, and the design

Figure 1. Composition of the active base of contributors considering general averages in 2010–2016. Source: Compiled by

the authors with data from the tributary and management report up to the first quarter of 2016.
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of adequate policies that enhance the perception on transparency and accountability are

needed. Giarrizzo and Brudersohn [10], on the other hand, considered that the role of the

government as a regulatory and executor agency was not always convenient for the public

administration; therefore, a positive correlation in the “exert pressure does not necessarily

mean more tax collection” cannot be established. In contrast, they propose incentives for

individuals and companies which comply properly with the taxpaying process, thus reward-

ing their efforts via fiscal incentives in a clear and directed way. They consider, however, that

although this approach of incentives works well in Argentina, their proposal can be well

adapted to the present work by quantifying the number of contributors with maximum tax

burden and establishing incentives based on this. Javier Tapia [11] using a more legal research

presented the theory of the relation of power, the theory of relation of legal-tributary, and the

theory of tributary function.

Rodriguez [12] highlights the importance of equality to maintain a positive perception of the

base number of contributors and considers taxing financial operations. Absalón and Urzúa

[13] highlight the need to analyze the base number of contributors per categories or subgroups

in the same way this work does. Absalón [13] presented the effect of a fiscal reform and

suggests that the negative effects are intimately related to the different regimes, categories, or

group of contributors. By the use of microdata, they suggest that the impact could have been

identified in specific groups, regimes, or categories.

There is a growing interest to quantify the impact of fiscal imposition on social inequality.

Flores [14] analyzes the increase of value-added tax (IVA) on the poorest people and empha-

sizes the need for a deeper revision of a fiscal reform and claims that a tax on certain goods and

services should not impact to the poorest ones.

Gómez [15] presented a study of the fiscal impact on different population layers and proposed

an approach to absorb the taxpaying process to enhance the tax collection. For this, they

highlight productivity in the employment via an endogenous model, and they propose direct

charges to the level of revenues of people. With this, they claim that it will result in social

welfare and tributary equality. For more information regarding the study of fiscal policies,

reforms, and the application of mathematical methods for studying contributors, the reader is

referred to the following studies [16–25].

2. Methodology

2.1. Base information for developing the proposed models

The methodologies presented in this chapter are based on optimization models; the interested

reader may refer to the following references for the theory [26–31]. The variables for develop-

ing an optimization model, applied to the active base of contributors, originated from the

expected collection in the income law for the fiscal years 2015 and 2016 and the number of

contributors up to the fourth quarter of 2015 and first quarter of 2016. Table 1 shows the

number of contributors according to the individuals, employees, and entities categories
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considered in the tributary and management report [1, 2] and fiscal regimes [32–34]. Tables 2

and 3 include the collection of ISR, IVA, and IEPS.

It was important to establish within each category the ratio of participation in monetary units

with respect to three classes of taxes as shown in the following tables (Tables 4 and 5):

Types of

contributors

Third quarter of 2015 (millions

of contributors)

Fourth quarter of 2015 (millions

of contributors)

First quarter of 2016 (millions

of contributors)

Individuals 19.4 19.9 19.9

Employees 29.5 29.9 30.2

Entities 1.8 1.8 1.8

Total 50.7 51.6 51.9

Source: Compiled by authors with data from the tributary and management report up to the first quarter of 2016.

Table 1. Contributors according to the class reported in the tributary and management report.

Tax Millions of pesos Relation with respect to total (%)

ISR 1059206.20 55

IVA 703848.50 37

IEPS 159970.60 8

Total tax collection 1923025.30 100

Source: Compiled by authors with data from federal income law for the fiscal year of 2015 [4].

Table 2. Collection of ISR, IVA, and IEPS according to the LIF of 2015.

Concept Federal income law of 2015

(millions of pesos)

Federal income law of 2016

(millions of pesos)

Percentage (%) of increase

ISR 10059206.20 10249299.5 17.95

IVA 703848.50 741988.7 5.42

IEPS 159970.60 348945.2 18.13

Source: Compiled by authors with data from the federal income law in the 2015 and 2016 fiscal years.

Table 3. Variation in the estimated collection for ISR, IVA, and IEPS (2015–2016).

Types of contributors ISR (%) IVA (%) IEPS (%) Total (%)

Individuals 21 14.12 3.21 39

Employees 32 21.21 4.82 58

Entities 2 1.28 0.29 3

Total 55 37 8 100

Source: Compiled by authors.

Table 4. Ratio of participation in taxes (LIF 2015) per number contributors up to the fourth quarter of 2015.
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The fiscal regimes, on the other hand, have 15 categories for each tax class, and the details are

considered in Section 4 along with their corresponding proposals.

3. Models for optimizing the active base of contributors per categories

3.1. Initial model

3.1.1. Structure and assessment

The first approach was to develop amodel applicable to the fiscal year of 2016 and the previous

ones. The OF will consider the constant returns per million contributors up to the fourth

quarter of 2015, and this will multiply the optimized number of contributors with the three

tax categories considered in the tributary and management reports. The final results are the

incomes by ISR, IVA, and IEPS included in the fiscal year of 2015 (Table 2)

Maximize ¼ R4T2015PFτþ R4T2015ASφþ R4T2015PMω (1)

The initial model should be permitted to display the time evolution of the active base of

contributors with respect to the three tax categories. The returns considered the total revenues

of 2015 with respect to the census or active base of contributors up to the fourth quarter of

2015, and the restrictions were with respect to the previous quarter. The restrictions are the

following1:

• Active base of contributors: millions of contributors up to the fourth quarter of 2015

• Individuals: millions of active contributors according to the third quarter tributary and

management report of 2015

• Employees: millions of contributors according to the third quarter tributary and manage-

ment report of 2015

Types of contributors ISR IVA IEPS Total

Individuals 408492.31 271445.45 61694.09 741631.85

Employees 613764.83 407850.20 92696.14 1114311.17

Entities 36949.05 24552.85 5580.37 67082.28

Total 1059206.20 703848.50 159970.60 1923025.30

Source: Compiled by the authors.

Table 5. Participation of each category with respect to the number of contributors per tax class up to the fourth quarter of

2015 (millions of pesos).

1

The first restriction considers the number of contributors at the end of the financial year, i.e., at the fourth quarter of 2015;

however, the rest of restrictions consider the number of contributors at the previous exercise (third quarter of 2015). This

allows to obtain the optimal combination and evolution of the model and to compare it with the official information at the

end of the financial year (fourth quarter). The comparison constitutes an indicator of the diversity or not of the tax burden,

if there is a need to increase the number of contributors in a category of whether the active base should not be increased.
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• Entities: millions of active contributors according to the third quarter tributary and man-

agement report of 2015

τþ φþ ω ≤θ (2)

τ ≥θ1 (3)

φ ≥θ2 (4)

ω ≥θ3 (5)

where τ ¼ individuals, φ ¼ employees, ω ¼ entities, θ ¼ active contributors roll, in millions;

θτ ¼ active roll of individuals, in millions;θφ ¼ active roll of employees, in millions; and

θω ¼ active roll of entities, in millions.

Based on the above, the initial model is the following:

The estimated returns, R4T2015, (for 2015) per million contributors, is determined by the total

returns considered in the LIF of 2015 multiplied for each class of contributors with respect to

the total, and the result of this is divided by the number of contributors for each class

according to the tributary and management report of the fourth quarter of 20152:

Model 1

Returns per million contributors

R4T2015PF ¼ Fourth quarter return, individuals

R4T2015AS ¼ Fourth quarter return, employees

R4T2015PM ¼ Fourth quarter return, entities

Maximize

R4T2015PFτ þ R4T2015ASφþ R4T2015PMω

Restriction

variables

Subjected to

1 θ

Active base of contributors up to the fourth quarter of 2015

(millions of contributors)

τ φ ω ≤ θ

2 θ1

Individuals

(active contributors up to the third quarter of 2015, in millions)

τ ≥ θ1

3 θ2

Employees

(active contributors up to the third quarter of 2015, in millions)

φ ≥ θ2

4 θ3

Entities

(active contributors up to the third quarter of 2015, in millions)

ω ≥ θ3

Source: Compiled by authors

2

The data is contained in Tables 1 and 2 and in pages 30 and 31. It is important to note that for the initial model, the return

per million contributors is constant in all categories but not for the following scenarios:
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R2015τ ¼
1923025:3∗0:39

19:9

� �

¼ 37726:93

R2015φ ¼
1923025:3∗0:58

29:9

� �

¼ 37726:93

R2015φ ¼
1923025:3∗0:03

1:8

� �

¼ 37726:93

Based on the above, the OF is given by

Maximize ¼ 37267:93τþ 37267:93φþ 37267:93ω (6)

Subjected to restrictions

1τþ 1φþ 1ω ≤ 51:60

1τþ 0φþ 0ω ≥ 19:40

0τþ 1φþ 0ω ≥ 29:50

0τþ 0φþ 1ω ≥ 1:80

8

>

>

>

>

>

<

>

>

>

>

>

:

τ,φ,ω ≥ 0

The results obtained by using the PHP Simplex tool [35] and replicated with Solver in Excel were

the following: τ ¼ 20:30 individuals; in million contributorsð Þ, φ ¼ 29:50 employees, in millionð

contributorsÞ, and ω ¼ 1:80 entities; in million contributorsð Þ.

Based on the optimized number of contributors, the product of these variables with the

returns, i.e., the maximized results of (6), is tested for equality with total revenue by ISR, IVA,

and IEPS within the LIF for 2015.

Maximize ¼ 37267:93 20:30ð Þ þ 37267:93 29:5ð Þ þ 37267:93 1:8ð Þ

Maximize ¼ 1923025:20

As can be noted, the optimized results for the total revenue by ISR, IVA, and IEPS are the same

with respect to the approved LIF for the fiscal year 20153 (Table 2). The proposed model

indicates, however, in this scenario of constant returns per million contributors, that a better

choice would be to increase the number of individuals to 20.3 million instead of the one

reported in the tributary form of the fourth quarter of 2015 in which this number reaches 19.9

million. The difference, however, was in the number of employees that went from 29.5 to 29.9

million contributors [2].

3

A ten-decimal place’s difference exists due to the fact that only two decimal points were considered for the returns per

million contributors; otherwise, the result would be exact.
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3.2. A model with differentiated returns

Using the proposed model of the above section, the next model considers several types of

returns per million contributors with respect to three categories, a condition that can be well

estimated and updated by SAT. For this, $34,000 is considered for individuals, $35,963.57 for

employees, and $75,000 for entities which results in an OF of the following form:

Maximize ¼ 34000τþ 35963:57φþ 75000ω (7)

The restrictions were 51.60 million contributors as the maximum allowed and that corresponds

to the total number of contributors of the tributary and management report of the fourth quarter

of 2015 and also the restrictionwhich corresponds to the official number of contributors up to the

third quarter of 2015 and that will allow to know the optimal change in each category.

1τþ 1φþ 1ω ≤ 51:60

1τþ 0φþ 0ω ≥ 19:40

0τþ 1φþ 0ω ≥ 29:50

0τþ 0φþ 1ω ≥ 1:80

8

>

>

>

>

>

<

>

>

>

>

>

:

τ,φ,ω ≥ 0

The results obtained by using the PHP Simplex tool [35] and replicated with Solver in

Excel were the following: τ ¼ 19:40 Individuals in million contributorsð Þ, φ ¼ 29:50 Employees

Model 2

Returns per million contributors

Rdif 2015PF ¼ Differenced returns, individuals

Rdif 2015 AS ¼ Differenced returns, employees

Rdif 2015PM ¼ Differenced returns, entities

Maximize

Rdif 2015PFτ þ Rdif 2015ASφþ Rdif 2015PMω

Restriction

variables

Subjected to

1 θ

Active base of contributors up to the fourth quarter of 2015

(millions of contributors)

τ φ ω ≤ θ

2 θ1

Individuals

(active contributors up to the third quarter of 2015, in millions)

τ ≥ θ1

3 θ2

Employees

(active contributors up to the third quarter of 2015, in millions)

φ ≥ θ2

4 θ3

Entities

(active contributors up to the third quarter of 2015, in millions)

ω ≥ θ3

Source: Compiled by the authors
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in million contributorsð Þ, and ω ¼ 2:70 Entities in million contributorsð Þ. Based on the optimized

number of contributors, the product of these variables by the returns, i.e., the maximized result

of (7), is compared with the total revenues by ISR, IVA, an IEPS within the LIF of 2015 (Table 2),

i.e., $1923025.30.

Using the maximized OF of Eq. (7), the following is obtained:

Maximize ¼ 34; 000 19:4ð Þ þ 35963:57 29:5ð Þ þ 75; 000 2:70ð Þ

Maximize ¼ 1923025:31

Unlike the model with constant returns, in this model that considers distinct returns, the

increase should have been registered in entities, and if this is not the case, the original way of

considering contributors is preferred instead, even though this situation is uneven with respect

to tax participation.

3.3. Prototype model with constant returns

In the following, an approach called prototype model (PM), whose objective is to give tax

authorities a better idea of the capacity to adequate tax policies to obtain optimized results, is

presented. The first approach is a model with constant returns4 and whose objective function

to maximize is

Maximize ¼ 37929:49τþ 37929:49φþ 37929:49ω (8)

In this new proposal5, the restriction for entities to be at least 2.5 million contributors will be

modified. Also, an additional restriction concerning the total number of active contributors

and distributed in two classes (employees and entities) is that this should be at least 34.43

million.

1τþ 1φþ 1ω ≤ 61:70

1τþ 0φþ 0ω ≥ 19:40

0τþ 1φþ 0ω ≥ 29:50

0τþ 0φþ 1ω ≥ 2:05

0τþ 1φþ 1ω ≥ 34:43

8

>

>

>

>

>

>

>

>

<

>

>

>

>

>

>

>

>

:

�τ,φ,ω ≥ 0

4

With the purpose of verifying the time evolution of the results in a broader range, in this scenario the returns are obtained

by dividing the total revenues by ISR, IVA, and IEPS within the LIF of 2015 by the total number of contributors up to the

third quarter of 2015 in the tributary and management report. Unlike the model derived above, this model considers to

obtain the returns by ISR, IVA, and IEPS in the LIF of 2016.
5

The number 61.7 in the first restriction represents the total number of active contributors estimated for late 2016. The

quantities 19.40, 29.50, and 1.80 correspond to the active census up to the third quarter of 2015.
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The results obtained with the PHP Simplex tool [35] and replicated with Solver of MS Excel

were the following: τ ¼ 27:27 million contributors, individuals; φ ¼ 32:38 million contributors,

employees; and ω ¼ 2:05 million contributors, entities.

Based on the optimized number of contributors, the product of these variables by the returns,

i.e., the maximized result of (19), is compared with the total revenue by ISR, IVA, and IEPS, in

this case, considering the LIF of 2016. Maximizing, again, the OF of (19) results in

Maximize ¼ 37929:49 27:27ð Þ þ 37929:49 32:38ð Þ þ 37929:49 2:05ð Þ

Maximize ¼ 2340249:537

The above result represents the total expected tax collection for 2016 considering ISR, IVA, and

IEPS. The results present differences in decimals due to the fact that only two decimal points

were considered in the returns; however, by using the complete decimals, the result would be

exact.

6

The variable δn will be used for restrictions that are set in accordance with goals and objectives of tax authorities.
7

Value corresponds to the sum of the revenues for 2016 included in the federal law of incomes (LIF) (Table 3).

Model 3

Return per million contributors

R3T2015PF ¼ Return for the third quarter of 2015, Individuals

R3T2015 AS ¼ Return for the third quarter of 2015, Employees

R3T2015PM ¼ Return for the third quarter of 2015, Entities

Maximize

R3T2015PFτ þ R3T2015ASφþ R3T2015PMω

Restriction

Variables

Subjected to

1 θ

Active base of contributors, estimated for 2016

(in million contributors)

τ φ ω ≤ θ

2 θ1

Individuals

(millions of active contributors, third quarter of 2015)

τ ≥ θ1

3 θ2

Employees

(millions of active contributors, third quarter of 2015)

φ ≥ θ2

4 δ1
6

Minimum number of contributors for entities

(in million contributors)

ω ≥ δ1

5 δ2
Minimum required number of contributors for employees

and entities

(in million contributors)

φ ω ≥ δ2

Source: Compiled by the authors
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3.4. Prototype model with differentiated returns

In the following a model which considers increments per million contributors, where each

contributor may lie within three categories, is presented (the categories may be adjusted by

fiscal authorities when needed). Moreover, a restriction which considers a minimum number

of contributors in the employees and entities categories is added (as before these categories

may be adjusted by the goals and objectives of the fiscal authorities). The model proposes to

maximize the following objective function:

Maximize ¼ 40239:19τþ 35963:57φþ 37000ω (9)

An additional restriction is the condition that the total number of contributors (in million

contributors) will reach at least 22.50

Model 4

Returns per million contributors

Rdif 2016PF ¼ 2016 differenced returns, Individuals

Rdif 2016 AS ¼ 2016 differenced returns, Employees

Rdif 2016PM ¼ 2016 differenced returns, Entities

Maximize

Rdif 2016PFτ þ Rdif 2016ASφþ Rdif 2016PMω

Restriction

variables

Subjected to

1 θ

Estimated active base of contributors for 2016

(in millions of contributors)

τ φ ω ≤ θ

2 θ1

Individuals

(millions of active contributors up to the fourth quarter of 2015)

τ ≥ θ1

3 θ2

Employees

(millions of active contributors up to the fourth quarter of 2015)

φ ≥ θ2

4 δ1
8

Minimum number of contributors (entities)

(in million contributors)

ω ≥ δ1

5 δ2
Minimum number of contributors (employees and entities)

(in million contributors)

φ ω ≥ δ2

6 δ3
Minimum number of contributors (individuals and entities)

(in million contributors)

φ ω ≥ δ3

Source: Compiled by authors

8

The variable δn will be used for restrictions that depend upon goals and objectives of the fiscal authorities.
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1τþ 1φþ 1ω ≤ 61:70

1τþ 0φþ 0ω ≥ 19:90

0τþ 1φþ 0ω ≥ 29:90

0τþ 0φþ 1ω ≥ 2:05

0τþ 1φþ 1ω ≥ 34:43

1τþ 0φþ 1ω ≥ 22:50

8

>

>

>

>

>

>

>

>

>

>

>

<

>

>

>

>

>

>

>

>

>

>

>

:

�τ,φ,ω ≥ 0

The results obtained by using the PHP Simplex tool [35] and replicated with MS Excel Solver

are the following: τ ¼ 27:27 million contributors, individuals; φ ¼ 29:90 million contributors,

employees; and ω ¼ 4:53 million contributors, entities.

Based on the optimized number of contributors, the next steps are to multiply these variables

by the returns, i.e., the maximized result of (9), and to compare it with the total revenues by

ISR, IVA, and IEPS for equality.

Using the maximized OF, (9) results in

Maximize ¼ 40239:19 27:27ð Þ þ 35963:57 29:90ð Þ þ 37000 4:53ð Þ

Maximize ¼ 2340243:409

The above result represents the total tax collection expected for 2016 for taxes ISR, IVA, and

IEPS. Using exact quantities with all decimals will result in an exact value.

4. Models to optimize the base number of contributors per fiscal regime

4.1. Generic model for ISR

In the following a generic model for ISR is presented. The model is structured in accordance to

the official information up to September 31 of 2015 and obtained via a request of public

information [33]. The authorities detail that the total number of contributors up to September

3110, registered up to the 2009 exercise, is 11,107,553; however, in order to give an example for

the following model, we will take the total number of contributors as 16,752,516. To test the

model, constant returns are considered for each contributor, and these can be obtained by

9

Quantity that corresponds to the sum of incomes for the year 2016 and included in the federal income law (Table 3)
10

In addition, the authority claims with respect to the requirement of information that “the requested information are not

part of the data that the administrative unit makes periodically, however, the transparency agencies provide data relative

to the fiscal regime up to September 31, 2015 which corresponds to the contributors of ISR…”
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dividing the total collection of ISR in the fiscal year 2015 which is $1059206.20 (in million

pesos) by the total number of contributors which is 16,752,516 and which results in an approx-

imated return per contributor of 0.0632 million pesos11. The objective function will be

represented by the returns of each fiscal regime reported by the authority. Restrictions are

composed of the total number of contributors (for this case it is greater than the one reported

on September 2015 which is 17,000,00012), and consequently a better tax collection is expected

than the one that was considered for the base of the returns. The following restrictions (14 in

total) will correspond each to the total number of contributors per regime13; the number of

residents abroad without a permanent establishment in Mexico is at least 200. Also, the

restriction, wages, salaries, and similar regime together with the fiscal incorporation regime

are at least 10,600,000 contributors14. In the following, the notation is presented15:

Rθn
¼ Return per restriction variable

θ ¼ Total number of contributors for ISR in accordance to official goals and objectivesð Þ

θ1 ¼ Wages and salaries regime and wages like incomes official datað Þ

θ2 ¼ Fiscal incorporation regime official datað Þ

θ3 ¼ Individuals with enterprise and professional activities regime official datað Þ

θ4 ¼ General regime for the law of entities official datað Þ

θ5 ¼ Ŕegimen de Arrendamiento dato oficialð Þ

θ6 ¼ Incomes by dividends regime partners and shareholders
� �

, official data

θ7 ¼ Agriculture, forestry, livestock and PF and PM fishing regime official datað Þ

θ8 ¼ Regime for the rest of incomes official datað Þ

θ9 ¼ Incomes by interests regime official datað Þ

θ10 ¼ Entities with non� profit purposes official datað Þ

θ11 ¼ Producers cooperatives that defer their incomes official datað Þ

θ12 ¼ Regime of coordinated official datað Þ

θ13 ¼ Corporate groups regime official datað Þ

11

For all the proposed models, the returns may be updated with constant quantities for each contributor or with differen-

tiated quantities with respect to each regime and in accordance to the latest information of the fiscal authorities.
12

The maximum expected number of contributors could be set according to the goals and objectives of the fiscal author-

ities; the model presented in this work is exemplified.
13

In accordance to the official number of contributors reported by the authority [33].
14

These two restrictions represent examples in which additional restrictions may be derived (in accordance to the goals

and objectives of the fiscal authorities).
15

The number of contributors for each regime is found in the inequalities of the presented notation.
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θ14 ¼ Regime of consolidated official datað Þ

δ1 ¼ Individuals residing abroad without a physical estabishment in Mexico restricted to 200ð Þ

δ2 ¼ Wages and salaries regime and fiscal incorporation regimeR restricted to 10; 600; 000ð Þ:

Generic model for ISR

Objective function for ISR:

Rθ1
þ Rθ2

þ Rθ3
þ Rθ4

þ Rθ5
þ Rθ6

þ Rθ7
þ Rθ8

þ Rθ9
þ Rθ10

þ Rθ11
þ Rθ12

þ Rθ13
þ Rθ14

with the following restrictions:

1θ1 þ 1θ2 þ 1θ3 þ 1θ4 þ 1θ5 þ 1θ6 þ 1θ7 þ 1θ8 þ 1θ9 þ 1θ10 þ 1θ11 þ 1θ12 þ 1θ13 þ 1θ14 ≤θ

1θ1 þ 0θ2 þ 0θ3 þ 0θ4 þ 0θ5 þ 0θ6 þ 0θ7 þ 0θ8 þ 0θ9 þ 0θ10 þ 0θ11 þ 0θ12 þ 0θ13 þ 0θ14 ≥θ1

0θ1 þ 1θ2 þ 0θ3 þ 0θ4 þ 0θ5 þ 0θ6 þ 0θ7 þ 0θ8 þ 0θ9 þ 0θ10 þ 0θ11 þ 0θ12 þ 0θ13 þ 0θ14 ≥θ2

0θ1 þ 0θ2 þ 1θ3 þ 0θ4 þ 0θ5 þ 0θ6 þ 0θ7 þ 0θ8 þ 0θ9 þ 0θ10 þ 0θ11 þ 0θ12 þ 0θ13 þ 0θ14 ≥θ3

0θ1 þ 0θ2 þ 0θ3 þ 1θ4 þ 0θ5 þ 0θ6 þ 0θ7 þ 0θ8 þ 0θ9 þ 0θ10 þ 0θ11 þ 0θ12 þ 0θ13 þ 0θ14 ≥θ4

0θ1 þ 0θ2 þ 0θ3 þ 0θ4 þ 1θ5 þ 0θ6 þ 0θ7 þ 0θ8 þ 0θ9 þ 0θ10 þ 0θ11 þ 0θ12 þ 0θ13 þ 0θ14 ≥θ5

0θ1 þ 0θ2 þ 0θ3 þ 0θ4 þ 0θ5 þ 1θ6 þ 0θ7 þ 0θ8 þ 0θ9 þ 0θ10 þ 0θ11 þ 0θ12 þ 0θ13 þ 0θ14 ≥θ6

0θ1 þ 0θ2 þ 0θ3 þ 0θ4 þ 0θ5 þ 0θ6 þ 1θ7 þ 0θ8 þ 0θ9 þ 0θ10 þ 0θ11 þ 0θ12 þ 0θ13 þ 0θ14 ≥θ7

0θ1 þ 0θ2 þ 0θ3 þ 0θ4 þ 0θ5 þ 0θ6 þ 0θ7 þ 1θ8 þ 0θ9 þ 0θ10 þ 0θ11 þ 0θ12 þ 0θ13 þ 0θ14 ≥θ8

0θ1 þ 0θ2 þ 0θ3 þ 0θ4 þ 0θ5 þ 0θ6 þ 0θ7 þ 0θ8 þ 1θ9 þ 0θ10 þ 0θ11 þ 0θ12 þ 0θ13 þ 0θ14 ≥θ9

0θ1 þ 0θ2 þ 0θ3 þ 0θ4 þ 0θ5 þ 0θ6 þ 0θ7 þ 0θ8 þ 0θ9 þ 1θ10 þ 0θ11 þ 0θ12 þ 0θ13 þ 0θ14 ≥θ10

0θ1 þ 0θ2 þ 0θ3 þ 0θ4 þ 0θ5 þ 0θ6 þ 0θ7 þ 0θ8 þ 0θ9 þ 0θ10 þ 1θ11 þ 0θ12 þ 0θ13 þ 0θ14 ≥θ11

0θ1 þ 0θ2 þ 0θ3 þ 0θ4 þ 0θ5 þ 0θ6 þ 0θ7 þ 0θ8 þ 0θ9 þ 0θ10 þ 0θ11 þ 1θ12 þ 0θ13 þ 0θ14 ≥θ12

0θ1 þ 0θ2 þ 0θ3 þ 0θ4 þ 0θ5 þ 0θ6 þ 0θ7 þ 0θ8 þ 0θ9 þ 0θ10 þ 0θ11 þ 0θ12 þ 1θ13 þ 0θ14 ≥θ13

0θ1 þ 0θ2 þ 0θ3 þ 0θ4 þ 0θ5 þ 0θ6 þ 0θ7 þ 0θ8 þ 0θ9 þ 0θ10 þ 0θ11 þ 0θ12 þ 0θ13 þ 1θ14 ≥ϑ14

0θ1 þ 0θ2 þ 0θ3 þ 0θ4 þ 0θ5 þ 0θ6 þ 0θ7 þ 0θ8 þ 0ϑ9 þ 0θ10 þ 0θ11 þ 0θ12 þ 0θ13 þ 1θ14 ≥ δ1

1θ1 þ 1θ2 þ 0θ3 þ 0θ4 þ 0θ5 þ 0θ6 þ 0θ7 þ 0θ8 þ 0θ9 þ 0θ10 þ 0θ11 þ 0θ12 þ 0θ13 þ 0θ14 ≥ δ2
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:

Generic model for ISR

Objective function for ISR:

Rθ1
þ Rθ2

þ Rθ3
þ Rθ4

þ Rθ5
þ Rθ6

þ Rθ7
þ Rθ8

þ Rθ9
þ Rθ10

þ Rθ11
þ Rθ12

þ Rθ13
þ Rθ14

with the following restrictions:
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1θ1 þ 1θ2 þ 1θ3 þ 1θ4 þ 1θ5 þ 1θ6 þ 1θ7 þ 1θ8 þ 1θ9 þ 1θ10 þ 1θ11 þ 1θ12 þ 1θ13 þ 1θ14 ≤ 17000000

1θ1 þ 0θ2 þ 0θ3 þ 0θ4 þ 0θ5 þ 0θ6 þ 0θ7 þ 0θ8 þ 0θ9 þ 0θ10 þ 0θ11 þ 0θ12 þ 0θ13 þ 0θ14 ≥ 6155456

0θ1 þ 1θ2 þ 0θ3 þ 0θ4 þ 0θ5 þ 0θ6 þ 0θ7 þ 0θ8 þ 0θ9 þ 0θ10 þ 0θ11 þ 0θ12 þ 0θ13 þ 0θ14 ≥ 4444544

0θ1 þ 0θ2 þ 1θ3 þ 0θ4 þ 0θ5 þ 0θ6 þ 0θ7 þ 0θ8 þ 0θ9 þ 0θ10 þ 0θ11 þ 0θ12 þ 0θ13 þ 0θ14 ≥ 3764639

0θ1 þ 0θ2 þ 0θ3 þ 1θ4 þ 0θ5 þ 0θ6 þ 0θ7 þ 0θ8 þ 0θ9 þ 0θ10 þ 0θ11 þ 0θ12 þ 0θ13 þ 0θ14 ≥ 1496588

0θ1 þ 0θ2 þ 0θ3 þ 0θ4 þ 1θ5 þ 0θ6 þ 0θ7 þ 0θ8 þ 0θ9 þ 0θ10 þ 0θ11 þ 0θ12 þ 0θ13 þ 0θ14 ≥ 547070

0θ1 þ 0θ2 þ 0θ3 þ 0θ4 þ 0θ5 þ 1θ6 þ 0θ7 þ 0θ8 þ 0θ9 þ 0θ10 þ 0θ11 þ 0θ12 þ 0θ13 þ 0θ14 ≥ 324011

0θ1 þ 0θ2 þ 0θ3 þ 0θ4 þ 0θ5 þ 0θ6 þ 1θ7 þ 0θ8 þ 0θ9 þ 0θ10 þ 0θ11 þ 0θ12 þ 0θ13 þ 0θ14 ≥ 187716

0θ1 þ 0θ2 þ 0θ3 þ 0θ4 þ 0θ5 þ 0θ6 þ 0θ7 þ 1θ8 þ 0θ9 þ 0θ10 þ 0θ11 þ 0θ12 þ 0θ13 þ 0θ14 ≥ 45000

0θ1 þ 0θ2 þ 0θ3 þ 0θ4 þ 0θ5 þ 0θ6 þ 0θ7 þ 0θ8 þ 1θ9 þ 0θ10 þ 0θ11 þ 0θ12 þ 0θ13 þ 0θ14 ≥ 18337

0θ1 þ 0θ2 þ 0θ3 þ 0θ4 þ 0θ5 þ 0θ6 þ 0θ7 þ 0θ8 þ 0θ9 þ 1θ10 þ 0θ11 þ 0θ12 þ 0θ13 þ 0θ14 ≥ 5577

0θ1 þ 0θ2 þ 0θ3 þ 0θ4 þ 0θ5 þ 0θ6 þ 0θ7 þ 0θ8 þ 0θ9 þ 0θ10 þ 1θ11 þ 0θ12 þ 0θ13 þ 0θ14 ≥ 5043

0θ1 þ 0θ2 þ 0θ3 þ 0θ4 þ 0θ5 þ 0θ6 þ 0θ7 þ 0θ8 þ 0θ9 þ 0θ10 þ 0θ11 þ 1θ12 þ 0θ13 þ 0θ14 ≥ 3918

0θ1 þ 0θ2 þ 0θ3 þ 0θ4 þ 0θ5 þ 0θ6 þ 0θ7 þ 0θ8 þ 0θ9 þ 0θ10 þ 0θ11 þ 0θ12 þ 1θ13 þ 0θ14 ≥ 1275

0θ1 þ 0θ2 þ 0θ3 þ 0θ4 þ 0θ5 þ 0θ6 þ 0θ7 þ 0θ8 þ 0θ9 þ 0θ10 þ 0θ11 þ 0θ12 þ 0θ13 þ 1θ14 ≥ 626

0θ1 þ 0θ2 þ 0θ3 þ 0θ4 þ 0θ5 þ 0θ6 þ 0θ7 þ 0θ8 þ 0ϑ9 þ 0θ10 þ 0θ11 þ 0θ12 þ 0θ13 þ 1θ14 ≥ 200

1θ1 þ 1θ2 þ 0θ3 þ 0θ4 þ 0θ5 þ 0θ6 þ 0θ7 þ 0θ8 þ 0θ9 þ 0θ10 þ 0θ11 þ 0θ12 þ 0θ13 þ 0θ14 ≥ 10600000
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:

The generic model of ISR presented above along with their objective function permitted to

obtain a tax collection for $1,074,400. Due to the fact that two restrictions conditioned the

increase of certain fiscal regimes below the one expected in the LIF. The optimized number of

contributors with the above restrictions are θ1¼6; 155; 456; θ2¼4; 444; 544; θ3¼3; 764; 639;

θ4¼1; 349; 998;θ5¼547; 070; θ6¼324; 011; θ7¼187; 716; θ8¼45; 000; θ9¼18; 337; θ10¼5; 577;

θ11¼5; 043; θ12¼3; 918; θ13¼1; 275; θ14¼626 ; and θ15¼200.

As can be noted, the differences are presented in three of the fiscal regimes. In wages, salaries,

and similar regime, the official value went from 6,056,971 to 6,155,456; in the leasing regime

went from 547,070 to 693,660; and finally in the other incomes, regime went from 42618.00 to

45000. In the individuals residing abroad without a physical establishment, regime went from

173 to 200 contributors.

5. Conclusions

The initial model presented as an evidence of their functionality and based on official informa-

tion up to the fiscal year 2015 permitted to establish a relation between the active number of

contributors and the expected collection in the LIF. This meant that the approach may be used

under other distinct scenarios.

The performance of the prototype model for the first scenario and that complies with LIF of

2016 adds as restrictions to the official number of individuals and employees and two more

additional restrictions and sets as a minimum goal to obtain at least 2.05 million entities. The
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second restriction which states that the sum of employees and entities will reach at least 34.43

million resulted in the number of individuals should be 27.27 million, employees 32.38 million,

and entities 2.70 million contributors.

The above proposals not only permit to adapt the model to the returns of the fiscal authorities

but also allow to establish restrictions whose data are from previous exercises (such as the

prototype models presented above). It is important to note that some scenarios presented in

this work are based on the returns obtained from official data; therefore, in case of failing to

obtain, an active census for each category will result in an additional fiscal burden for the same

number of contributors, and moreover it will maintain a risky trend from the last 10 years in

which only individuals and employees are increasing but not entities.

Author details

Sergio Lagunas-Puls1, Julio Ramírez-Pacheco2* and Juan Boggio1

*Address all correspondence to: jramirez@ucaribe.edu.mx

1 Department of Business and Economy, University of Caribe, Cancún, Quintana Roo, México

2 Department of Basic Sciences and Engineering, University of Caribe, Cancún, Quintana Roo,

México

References

[1] ServiciodeAdministraciónTributaria. InformeTributario ydeGestiónPrimerTrimestre 2016,

México [Online]. 2016. http://www.sat.gob.mx/transparencia/transparencia_focalizada/Doc-

uments/itg2016_t1/ITG_T1_2016.pdf

[2] Servicio de Administración Tributaria. Informe Tributario y de Gestión Cuarto Trimestre

2015, México [Online]. 2016. http://www.sat.gob.mx/transparencia/transparencia_focalizada/

Paginas/informe_tributario_gestion.aspx

[3] Congreso de la Unión. Ley de Ingresos de la Federación para el Ejercicio Fiscal 2016.

Diario Oficial de la Federación [Online]. Nov. 2015. http://www.diputados.gob.mx/

LeyesBiblio/pdf/LIF_2016.pdf

[4] Congreso de la Unión. Ley de Ingresos de la Federación para el Ejercicio Fiscal de 2015,

Diario Oficial de la Federación [Online]. Nov. 2014. http://www.dof.gob.mx/nota_detalle.

php?codigo=5368103&fecha=13/11/2014

[5] Congreso de la Unión. Ley de Presupuesto y Responsabilidad Hacendaria, México; 2016

[6] SHCP. Documento relativo al cumplimiento de las disposiciones contenidas en el

Artículo 42, Fracción I, de la Ley Federal de Presupuesto y Responsabilidad Hacendaria,

Taxes and Taxation Trends226



México [Online]. 2015. http://finanzaspublicas.hacienda.gob.mx/work/models/Finanzas_
Publicas/docs/paquete_economico/precgpe/precgpe_2016.pdf

[7] SHCP. Paquete Económico y Presupuesto, México [Online]. 2016. http://finanzaspublicas.
hacienda.gob.mx/es/Finanzas_Publicas/Paquete_Economico_y_Presupuesto

[8] SHCP. Presupuesto de Egresos de la Federación, Proyecto 2016 versión ciudadana, Méx-
ico [Online]. 2015. http://www.transparenciapresupuestaria.gob.mx/work/models/PTP/
Presupuesto/Presupuestacion/ppef2016.pdf

[9] Méndez M, Aguilera O, Morales N. Cultura Tributaria y Contribuyentes: Datos y apectos
metodológicos, Fermentum. Revista Venezolana de Sociología y Antropología, septiembre-
diciembre [Online]. 2005. pp. 332-352. http://www.redalyc.org/articulo.oa?id=70504404

[10] Giarrizzo V, Brudersohn S. Premiar al buen contribuyente. Un recorrido por los
Incentivos Positivos aplicados en Argentina para mejorar el Cumplimiento Fiscal,
Documentos y Aportes en Administración Pública y Gestión Estatal [Online]. 2013. pp.
7-48. http://www.redalyc.org/articulo.oa?id=337530224001

[11] Tapia J. Bases para un debido proceso tributario: tres teorías acerca de la relación entre el
estado y los contribuyentes. Revista Chilena de Derecho, Mayo-Agosto [Online]. 2005.
pp. 329-362. http://www.redalyc.org/articulo.oa?id=177021336006

[12] Rodríguez J. El impuesto a las operaciones financieras y la equidad tributaria. Cuedernos de
Economía [Online]. 2002;21(37):1-21 http://www.scielo.org.co/pdf/ceco/v21n37/v21n37a08.
pdf

[13] Absalón C, Urzúa C. Modelos de micro-simulación para el análisis de políticas públicas,
Gestión y Política Pública [Online]. 2012. pp. 87-106. http://www.redalyc.org/articulo.oa?
id=13323078003

[14] Flores D. Un incremento en la tasa del IVA sobre alimentos ¿eficiencia, equidad o
recaudación?, Ensayos [Online]. 2003. pp. 1-14. file:///C:/Users/Sergio%20Lagunas/Down-
loads/Un_incremento_en_la_tasa_del_IVA.pdf

[15] Gómez M. Reforma fiscal y bienestar en la economía de México. Economía Mexicana,
Economía Mexicana Nueva Época, XIII segundo semestre [Online]. 2004. pp. 161-189.
http://www.redalyc.org/articulo.oa?id=32313202

[16] PádureanE, LeonidaL. Impact of the Fiscal Policies on the standard of living of the employees,
Financial Studies [Online]. 2013;17(1):58-67. http://fs.icfm.ro/7_IMPACTOFTHEFISCALPO-
LICIESONTHESTANDARDOFLIVINGOFTHEEMPLOYEES.pdf

[17] Ailinca A, Iordache F. The current reforms of the labour markets and of the related social
policies at European Union level – are they the best solution to solve the problems which
appeared during the crisis?. Financial Studies [Online]. 2012;16(2):147-163. ftp://www.ipe.
ro/RePEc/vls/vls_pdf/vol16i2p147-163.pdf

[18] Ramírez E. Por una política fiscal contracíclica, Problemas del Desarrollo [Online]. 2006.
http://www.ejournal.unam.mx/pde/pde147/PDE14704.pdf

A Model for Estimating the Number of Taxpayer That Fullfill Mexican Income Law
http://dx.doi.org/10.5772/intechopen.74375

227



[19] Tcherneva P. The Return of Fiscal Policy: Can the New Developments in the New Eco-

nomic Consensus Be Reconciled with the Post-Keynesian View? New York [Online].

2008. http://www.levyinstitute.org/pubs/wp_539.pdf

[20] Ban C. Austerity Versus Stimulus? Understanding Fiscal Policy Change at the Interna-

tional Monetary Fund since the Great Recession, Boston [Online]. 2014. http://www.

relooney.com/NS3040/000_New_947.pdf

[21] The World Bank. Fiscal Policy and Economic Growth Lessons for Eastern Europe and

Central Asia, Washington [Online]. 2008. http://siteresources.worldbank.org/INTECA/

Resources/257896-1182288383968/FiscalPolicy&EconomicGrowthinECA_FullReport.pdf

[22] Robles A, Huesca L. Incidencia fiscal en México: ¿Es posible aumentar la recaudación sin

afectar a la población? Finanzas y Política Económica [Online]. 2013;5(1):59-78. file:///C:/

Users/Sergio%20Lagunas/Documents/CARPETA%20DE%20TRABAJO/PUBLICACIONES/

IMEF%202016/OPTIMIZACION%20CONTRIBUYENTES/INCIDENCIA%20FISCAL%20

EN%20MEXICO.pdf

[23] Duclos JY, Jalbert V, Araar A. Classical Horizontal Inequity and Reranking: an Integrating

Approach, Canadá [Online]. 2003. http://www.cirpee.org/fileadmin/documents/Cahiers_

2003/CIRPEE03-06.pdf

[24] Ferrari C. Un modelo microeconómico de la economía peruana (una aplicación de

programación lineal), Economía [Online]. 1982. pp. 47-84. revistas.pucp.edu.pe/index.

php/economia/article/download/161/157

[25] Ramsey F. A contribution to the theory of taxation. Economic Journal. 1927;37:47-61

[26] Render B, Stair R, Hanna M. Métodos cuantitativos para los negocios. Pearson: México;

2012

[27] Anderson D, Sweeney D, Williams T, Camm J, Martin K. Métodos cuantitativos para los

negocios. CENGAGE Learning: México; 2011

[28] Torres A, Almazán O, Cabello A, Blanco G, Herryman M. Aplicación de la modelación

matemática en el análisis de diferentes esquemas de producción integrada de alcohol,

azúcar y electricidad, ICIDCA. Sobre los Derivados [Online]. 2007. pp. 26-30. http://www.

redalyc.org/comocitar.oa?id=223114970005

[29] Finkel'shtein B. Principles of Linear Programming. Problems of Economic Transition

[Online]. 1932;5(2):16-27 http://mesharpe.metapress.com/link.asp?target=contribution&

id=1541170H83X62004

[30] Miller S. An Introduction to Linear Programming, Rhode Island [Online]. 2007. https://web.

williams.edu/Mathematics/sjmiller/public_html/BrownClasses/54/handouts/LinearProgram

ming.pdf

[31] RamosA, Sánchez P, Ferrer JM, Barquín J, Linares P.ModelosMatemáticos deOptimización,

Madrid [Online]. 2010. https://www.gams.com/docs/contributed/modelado_en_gams.pdf

Taxes and Taxation Trends228



[32] Servicio de Administración Tributaria. Respuesta a Requerimiento de Información Folio

0610100140715 Administración Central de Identificación del Contribuyente, México, 2015

[33] Servicio de Administración Tributaria. Respuesta a requerimiento de información Folio

0610100140515 Administración Central de Identificación del Contribuyente, México, 2015

[34] Servicio de Administración Tributaria. Respuesta a Requerimiento de información Folio

0610100140915 Administración Central de Identificación del Contribuyente, México, 2015

[35] Izquierdo D, Ruíz J. PHP Simplex [Online]. http://www.phpsimplex.com/index.htm.

2016, May

A Model for Estimating the Number of Taxpayer That Fullfill Mexican Income Law
http://dx.doi.org/10.5772/intechopen.74375

229




