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Total fertility rate (TFR) is one of the demographic components that determine changes in 

population volume; thus, if we require population estimates in the future, it is absolutely 

necessary to project this component. However, projection of the TFR has two inherent 

problems: first, we have to determine that value where the TFR will stabilize in future, 

which is called the stabilizer value, and second, we have to determine the function which 

we are going to use to projecting the TFR. The stable bounded theory provides us 

solutions to these two inherent problems with solid scientific support. The first problem is 

solved by finding an estimate of the stabilizing value that depends on the observed data of 

the indicator. The second is solved by deducing a function that is stabilized precisely at the 

estimated stabilizer value. The main results of the article indicate that the TGF of Mexico 

will stabilize at 1.98 children per woman and that the function, although it belongs to the 

exponential family, is not a logistic function, which has traditionally been used to project 

the TFR. Other results indicate that the average TFR in Mexico in 2020 will be 2.16 

children per woman; in 2030 it will be 2.07; in 2040 it will reach the figure of 2.03; and 

by 2050, it will be 2.0 children per woman. 
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Introduction 

 

Population projections in Mexico usually have been elaborated by applying 

the method of demographic components, which is based on estimations of births, 

deaths, emigrants and immigrants, which effect changes in human populations. 

This method estimates births and deaths by projecting fertility and mortality using 

logistic functions. However, emigrants and immigrants have not been projected 

using mathematical models; rather, their projection is restricted only to assumptions 

about their future behavior. 

The demographic components method provides information besides the 

population volume, such as the demographic dynamics of the country by 

predicting the future behavior of components like fertility, mortality and 

international migration. In Mexico, future fertility is projected first by the level and 

second by the structure. The level is obtained by projecting the TFR, which 

traditionally is estimated by adjusting a logistic function to the observed data. The 

use of the logistic function is justified because in Mexico the observed data of 

fertility through time follows a logistic pattern and is stabilized in the future. The 
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problem is that there are at least two other functions that can also be adjusted to the 

observed data acceptably and that also stabilize in the future. 

Nowadays, the value where fertility will stabilize is not estimated, but is fixed 

by an experts group convened by the United Nations. An age structure projection 

is done, first by defining the limit structure as the age composition of United 

Nations (UN) projections that correspond to the TFR fixed by the experts, and 

second by doing linear interpolations between limit structure and observed age 

composition (Partida-Bush 2008). 

The Stable Bounded Theory solves the two inherent problems that are present 

when we want to forecast fertility, in other words the stability value problem and 

the problem of the function used for its projecting. 

 

 

Literature Review 

 

According to the data of the 2015 Revision of World Population Prospects, 

the TFR is now 2.5 children per woman globally. However, this global average 

masks wide regional differences. Africa continues being the region with the 

highest fertility, since its TFR is 4.7 children per woman, while Europe has the 

lowest fertility, with a TFR of 1.6 children per woman. Other regions, such as 

Asia, Latin America and the Caribbean, have a TFR of 2.2, closely followed by 

Oceania with 2.4 children per woman (United Nations 2015). 

Fertility decline has been an important determinant of population aging. 

Consequently, fertility projecting has important implications for the age structure 

of future populations and the pace of population aging. The TFR is one of the key 

components in these population projections. Within a specific period, it is defined 

as the average number of children a woman would have if she survived through 

the end of the reproductive age, experiencing at each age the age-specific fertility 

rates of that period (Alkema et al. 2011). 

In 2015, close to half of the world’s population lived in countries where the 

period total fertility rates (TFR) were below the replacement level
1
. This included 

many middle- and lower-income countries in Asia and Latin America, such as 

Brazil, China, Iran, Thailand, Turkey and Vietnam. Some countries of Europe and 

East Asia even experienced levels of "lowest-low fertility" with a TFR falling 

below 1.3 children per woman. The current low fertility is sometimes viewed as 

temporary, caused by postponement of childbearing, economic uncertainty, a 

passing phase in the process of human development, or in the ongoing "gender 

revolution". In order to face the effects of these low fertility levels, governments 

will have to design new public policies (Sobotka et al. 2015). 

In the UN, the population is projected using a cohort component method. 

According to this method, it is necessary to observe a population in a base year, as 

well as the future fertility rates, survival probabilities and migration net counts. All 

of these measures are taken in five-year age groups and according to gender. 

Given those inputs, the method assesses the population by both age and sex in year 

                                                      
1
The replacement level means that a woman will have a daughter alive when her reproductive 

period finishes, what means, the woman will be replace to continuing the reproductive process. 
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t+5, adding to the population in year t the births and net migration occurring 

during a 5-year period, minus the deaths that also occurred during the same period. 

Traditionally, the UN has produced deterministic population projections and 

punctual (that is, only one number). These point projections were supplemented 

with ranges based on different scenarios of demographic changes. In July 2014, 

the UN for the first time issued official probabilistic population projections, which 

quantify the uncertainty associated with demographic projections (Alkema et al. 

2015). 

An old question in economics that goes back at least until the time of Malthus 

is: how much higher should income per capita be if the fertility rate were to fall by 

a specified amount? Over the last half century, the consensus about the effects of 

fertility decline have changed from seeing them as strong to not very important, 

and recently back toward assigning them some significance. For an issue that has 

been studied for so long, and with such potential import, the evidence regarding 

the economic effects of fertility is rather weak. However, in 2013 Ashraf found 

that a reduction in fertility raises income per capita by an amount that some would 

consider economically significant. Although the effect is small relative to the vast 

gaps in income between developed and developing countries, the finding is a 

potential answer to the old question (Ashraf et al. 2013). 

Europe has already completed its demographic transition. Demographic 

transition theory has been very useful for explaining global demographic trends 

during the 20th century, and still has strong predictive power when it comes to 

projecting future trends in countries with high fertility. However, it is not useful 

for predicting the future of fertility in Europe nowadays. The current notion of a 

second demographic transition is a useful way to describe a bundle of behavioral 

and normative changes that recently happened in Europe, but it has no predictive 

power. The problem is that there is not yet a useful theory to predict the future 

fertility level of post-demographic transition societies; we do not even know 

whether the trend will go up or down (Lutz 2006). 

 

 

Methodology 

 

Data Used 

 

The sources of the data used in this paper are nine surveys with national 

representativeness regarding fertility and that have been conducted in Mexico 

during the period 1976-2015. Table 1 presents the specific and total fertility rates 

used in this article. The 1975 data were estimated by the Secretariat of 

Programming and Budget through the General Directorate of Statistics based on 

the Mexican Fertility Survey (MFS) of 1976. The data for 1978 were estimated by 

the Coordination of the National Family Planning Program based on the National 

Survey of Prevalence in the Use of Contraceptive Methods (NSPUCM) of 1979. 

The data of 1991, 1996 and 2005 were the authors’ own calculations based on the 

National Surveys of the Demographic Dynamics (NSDD) of 1992, 1997 and 2006. 

The data of 2002 were also unique calculations based on the National Reproductive 
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Health Survey (NRHS) of 2003. Finally, the data for 2009 and 2005 were 

estimated by the National Institute of Statistics and Geography (INEGI by its 

acronym in Spanish). 

 

Table 1. Fertility Specific Rate per Age Group in Mexico, 1975-2014 

Year 15-19 20-24 25-29 30-34 35-39 40-44 45-49 TFR 

1975 0.0989 0.2964 0.2941 0.2359 0.1840 0.0793 0.0165 6.03 

1978 0.0947 0.2392 0.2582 0.2226 0.1454 0.0594 0.0158 5.18 

1986 0.0840 0.2020 0.2030 0.1430 0.0970 0.0340 0.0050 3.84 

1991 0.0901 0.1952 0.1776 0.1264 0.0783 0.0281 0.0043 3.50 

1996 0.0769 0.1570 0.1523 0.1058 0.0543 0.0184 0.0022 2.83 

2002 0.0822 0.1415 0.1430 0.1027 0.0586 0.0187 0.0030 2.75 

2005 0.0645 0.1315 0.1277 0.0893 0.0424 0.0130 0.0026 2.36 

2009 0.0569 0.1318 0.1255 0.0950 0.0503 0.0167 0.0026 2.39 

2014 0.0625 0.1286 0.1182 0.0864 0.0459 0.0134 0.0020 2.29 

Source:  1975) Secretaría de Programación y Presupuesto, 1979, p. 138;  

1978) Coordinación del Programa Nacional de Planificación Familiar, 1979, p. 27; 

1986) Dirección General de Planificación Familiar, 1989, p. 36;  

1991, 1996, 2005) Own calculations based on the NSDD of 1992, 1997 and 2006    

2002) Own calculations based on the NRHS of 2003; 

2009, 2014) INEGI, principales resultados de la Encuesta Intercensal de 2015 

 

Structure and Level of the TFR in Mexico at Last 40 Years 

 

In Mexico the available data indicate that the fertility structure has undergone 

very important changes during the period 1975-2014. In 1978, according to the 

NSPUCM, fertility structure was characterized by a curve with a late peak, since 

the greatest fertility was in the group 25-29 years old. In 1991, according to the 

1992 NSDD, the fertility curve changed to an earlier peak, due to the greatest 

fertility occurring in the group 20-24 years old. For 2014, ICS´s data of 2015 show 

that the fertility curve has an extended form, since the fertility rates in groups 20-

24 and 25-29 years old are very similar (Figure 1). 

Figure 1 also shows that the groups that contribute the most to the level of 

fertility (called majority groups) in all years are 20-24, 25-29, 30-34 and 35-39 

years. The contribution of these groups to the level of fertility has not changed 

significantly. In 1978, the contribution of these groups was 83.6%, in 1991 of 

82.5% and in 2014 of 83.0%. On the other hand, the groups that have a smaller 

contribution (called minority groups) are 15-19, 40-44 and 45-49 years. These 

groups accounted for 16.4%, 17.5% and 17.1% in the years 1978, 1991 and 2014, 

respectively. 
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Figure 1. Fertility Specific Rate per Age Group in Mexico, 1978, 1991 and 2014 
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But a reduction of fertility specific rates in the country implied that the TFR 

also fell drastically in the last 40 years. In 1975, according to MFS, the TFR was 

estimated at 6.03 children per woman, while in 1991 and according to the 1922 

NSDD, it was estimated at 3.5 children per woman, which represented a reduction 

of almost three children in 17 years. However, since then the speed of reduction of 

TFR in Mexico has decreased. In the last 23 years it only reduced by about one 

child, from 3.5 in 1991 to 2.29 children per woman in 2014, according to the ICS 

of 2015 (see Figure 2). 

 

Figure 2. Total Fertility Rate in Mexico, 1975-2014 
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Total Fertility Rate Stability 

 

At first glance, the most recent observations of the last 40 years of the TFR 

indicate that it has stopped descending with the velocity that was observed earlier 
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(see Figure 2). Thus, if the TFR tends to stabilize then its change velocity must be 

close to zero; therefore, the TFR must not change over time, namely, it must be 

equal to a constant. This constant is called TFR’s stabilizer value, and the answers 

regarding its existence and the calculation of this constant seem to be in the Stable 

Bounded Theory (Gonzalez-Rosas 2012). 

The Stable Bounded Theory rests in two fundamental postulates. First, in each 

year the TFR is a random phenomenon, and so according to probability theory, in 

each year it must have a mean and a variance. Second, the mean of the TFR is 

equal to a mathematical function, which depends on time, and thus implies by 

properties of the mean that in each year observations of the TFR will be equal to a 

quantity determined by the mathematical function plus a certain random deviation, 

which occurs according to probabilistic law. Medhi (1981) called the mathematical 

function the deterministic component and the random deviation is called the 

stochastic component. Under these postulates then, the behavior equations of 

observations and the mean of the TFR in each time would be: 

 

tt tf  )(                                            (1) 

)(tft                                                   (2) 

 

Where: 

 

t  , denotes the observation of the random variable of the TFR in time t, 

)(tf , is a mathematical function unknown, 

t , are random variables that we suppose independents, with distribution law 

Normal, mean 0 , constant variance 2

 , and 
t
 , denotes the random variable mean TFR in time t. 

 

Due to the change velocity of the TFR between a time t  and other 1t  is 

measured with the slope of the straight line that joins two points of a bi-

dimensional space defined by time and the TFR. In order to test the stability 

hypothesis, we calculated slopes and middle values
2
 of two consecutive TFR 

values of the following form: 

 

ii

ii

i
tt 








1

1                                          (3) 
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                            (4) 

 

                                                      
2
The Stable Bounded Theory proves that exist three estimators of stabilizer value. One of them is 

associated with yi, other with yi+1, and one more with middle value between the two. This theory 

also proves that the best of the three is middle value. 
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Where: 

 

i , denotes slope of straight line between ),( ii t  and ),( 11  ii t  of two 

dimensional space defined by time and the TFR (Leithold, 1973, p. 137), 

and 

iVM , represents middle value between TFR data denoted as  i
 
and 1 i . 

 

In Table 2, you can see the results of calculations and in Figure 3 middle 

values of the TFR are on axis X, and slope values are on axis Y. 

 

Table 2. Total Fertility Rate, Middle Points and Slopes in Mexico 1975-2014 

Year Time TFR Middle Points Slopes 

1975 0 6.03 5.61 -0.2833 

1978 3 5.18 4.53 -0.1638 

1986 11 3.87 3.69 -0.0740 

1991 16 3.5 3.17 -0.1340 

1996 21 2.83 2.77 -0.0200 

2002 27 2.71 2.54 -0.1167 

2005 30 2.36 2.38 0.0075 

2009 34 2.39 2.34 -0.0200 

2014 39 2.29     
Source: Table 1 and own calculations based on equations 3 and 4. 
 

As can be seen in Figure 3, the points are not exactly on the straight line, what 

can be explained if we suppose that slope is also random, and so, under this 

hypothesis according to the probability theory the slope must have a mean and a 

variance, what would imply that the points would be the observations of the slope 

while the straight line would be its mean, mathematically this situation would be 

able represented as: 

 

ii                                      (5) 

  .                                  (6) 

 

Where: 

 

i  , denotes the observation i of the random variable of the slope, 

  , denotes the TFR,  

 and , are unknown constants, and 

i  , are random variables that we suppose independents, with distribution law 

Normal, mean 0 , constant variance
2

 . 
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Figure 3. Slopes and Middle Points of the Total Fertility Rate in México, 1975-

2014 
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You can also see in Figure 3, that when middle values of the TFR are 

reduced, the points approach zero and also the slope values approach zero. 

Furthermore, you can also observe that the straight-line intersects axis X near the 2 

value, which empirically proves that the stabilizer value of the TFR exists.  

From a mathematical point of view, the stabilizing value is equal to the value 

of the TGF that makes the slope of Equation 6 become zero, that is: 

 

 0  

 

and then, if we do some algebraic operations, we find that the stabilizer value of 

the TFR denoted as K is: 

 




K                                                         (7) 

This result indicates that to calculate the stabilizer value of the TFR, it is 

necessary to calculate the constants   and   of Equation 6. To estimate these 

constants, a simple linear regression model was fitted to the data of Figure 3. The 

following table presents the ordinary least squares estimates of the   and   

parameters and the p-values to determine their statistical significance. 

 

Table 3. Parameters Estimate of the Equation 6 and p-values to prove its 

Statistical Significance 

Parameter Estimate 
Standard 

error 
t-value p-value 

  0.1407 0.0571 2.46 0.049 

  -0.0709 0.0101 -4.41 0.005 

Source: Own calculations based on middle points and slopes of table 2. 
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As can be seen, the two coefficients are significantly different from zero, so 

that to estimate the stabilizer value of the TFR, the estimations of the coefficients 

 and were substituted in 7, thus obtaining the conclusion that TFR in Mexico 

will stabilize with the value: 

 

0709.0

1407.0




K  

 

98.1K  

 

In addition to the significance of the parameters, the p-value of the F 

statistic was 0.0045, which proves that the straight-line assumption in 6 is true, and 

the coefficient of determination was 76.39%
3
. These results prove mathematically 

the existence of the stability of the TFR. A parabolic model also was fitted to the 

same data, but the coefficient of the quadratic term was not significant, which 

proves then there are no two stabilizing values for the TFR of Mexico. 

Finally, it is important to clarify that the value K = 1.98 is a bound for the 

mean of the TGF but not for the observations, which according to the theory of 

probability will deviate a certain amount around the mean depending on its 

variance. Therefore they can be greater or less than K =1.98, but their occurrence 

will be governed by a probabilistic law. 

 

The Equation of the TFR and Time 

 

According to the postulates of the Stable Bounded Theory, the behavior 

equations of the observations and mean of the TFR in each time are: 

 

tt tf  )(  

)(tft   

 

The problem is that in practice the stabilizer function f(t) is unknown. 

However, the trend of the data and the existence of the stabilizer value can give us 

an idea of what its derivative is, and the theory of differential equations can help us 

to deduce its mathematical equation. Firstly, according to trends of observed data, 

the function has to be decreasing, and so, its derivative will be negative. Secondly, 

due to the existence of a stabilizer value, its derivative will have to be zero in the 

stabilizer value. Based on these properties, the Stable Bounded Theory deduces a 

function that satisfies the properties mentioned. 

The Stable Bounded Theory supposes that the derivative of the unknown 

function is given by a product of two functions, )(1 h  and )(2 th , one that 

depends on the TFR and other that depends on time. These form a differential 

equation of separable variables (Wilye 1979), which has as a solution a function 

                                                      
3
The residual analysis indicates that the random variables of the model are distributed normal, are 

independent and have constant variance 
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relating the TFR and time, namely: 
 

)()( 21 thh
dt

d



,                                        (8) 

 

Now, since the derivative must be negative and equal to zero in the stabilizer 

value K, the functions )(1 h  and )(2 th  can be as follows: 

 

)()(1 Kh   
 

mth )(2  
 

mK
dt

d
)( 


 

 

Where m is a constant less than zero and K is the stabilizer value. 

We can observe that due to K being an inferior bound of the TFR, then 

quantity )( K  is always positive, but when you multiply by m, then )( K  

m is negative. This derivative is negative as we require. On the other hand, when 

the TFR is equal to K then the derivative is zero, another condition we require. 

Now separating variables we have:  

 

dtmd
K  

 )(

1

 

 
Solving the indefinite integrals, we arrive at: 

 

CtmK  )ln(  

 

Finally, clearing the variable   we obtain:  

 

  K
tm

t e        ;   con 0m               (10) 

 

Where t  denotes the TFR at time t, K the stabilizer value, e  is the 

exponential function, and   and m are unknown constants, such that    defines 

the initial conditions of the TFR at time zero and m represents the amount of 

reduction per unit time. Since the parameters  and m determine how quickly the 

TFR approaches stability, they are called the parameters of speed. 

We can observe that since m is negative, Equation 10 is decreasing; further, 

when t tends infinite, tme  tends zero, so that the TFR tends towards K, the 

stabilizer value. Equation 10 is called the decreasing exponential function and 

solves theoretically the problem of existence of a stabilizer function of behavior 

equations, both of observations as the mean of the TFR. 
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Estimation of the Parameters of the Speed 

 

According to Draper and Smith (1966), Equation 10 is not linear at 

parameters , m and K , so they cannot be estimated by the method of least 

squares. However, if at Equation 10 we pass K to the left of equality and if we 

apply the natural logarithm at both sides of the equation, we obtain:  

 

  tmK  lnln                                  (11) 

 

That is, the result is a linear equation at the parameters ln  and m, which can 

be estimated by the method of ordinary least squares or generalized least squares. 

This suggests that the estimation of the parameters of Equation 10, can be done in 

two stages. First, we estimate K and then we estimate ln  and m
4
. The variable 

 Kln  is called the transformed of the TFR. 

 

Table 4. Year, Time, TFR and Transformed of the TFR in Mexico 

Year Time TFR Transformed of the TFR 

1975 0 6.03 1.3987 

1978 3 5.18 1.1632 

1986 11 3.87 0.6366 

1991 16 3.5 0.4187 

1996 21 2.83 -0.1625 

2002 27 2.71 -0.3147 

2005 30 2.36 -0.9676 

2009 34 2.39 -0.8916 

2014 39 2.29 -1.1712 
Source: Time was calculated as year-1975; Transformed was calculated based on equation 11. 

 

Replacing the value K=1.98 in Equation 11, we calculated the transformed of 

the TFR (see Table 4). In Figure 4 we can check that the relation between the 

transformed of the TFR and time in Mexico is given effectively by a straight line, 

as is predicted by the Stable Bounded Theory. Thus, it is linear at parameters ln  

and m . In order to estimate them, we adjusted a simple regression model to data 

of Figure 4. 

 

                                                      
4
The residual analysis indicates that the random variables of the model are distributed normal, 

are independent and have constant variance. 
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Figure 4. Transformed of the TFR and time in Mexico, 1975-2014 
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Table 5 presents the ordinary least squares estimates of the parameters and the 

p-values that prove their statistical significance. Note that both parameters are 

statistically significant with values 386.1ln   and 0683.0m . To obtain the 

estimation of the , we apply an exponential function to 1.386 obtaining 

999.3 . 

 

Table 5. Parameters Estimation of the Equation 11 and p-values to prove its 

Statistical Significance 

Parameter Estimation 
Standard 

error 
t-value p-value 

ln  1.386 0.0932 14.87 0.001 

M -0.0683 0.0039 -17.49 0.001 
Source: own calculations based on table 4. 

 

With the estimation of the parameters of speed, the equations of behavior 

of the observations and of the average of the TFR as a function of time were 

completely solved. The equation of the observations can be used to elaborate 

interval projections of the TFR, whereas the equation of the mean can be used 

to carry out point projections of the mean of the TFR. 

 

 

Results 

 

Punctual Forecasts of the TFR in Mexico 

 

The results above prove that behavior of the mean of the TFR through time 

is governed by following mathematical equation: 

 

98.1999.3
0683.0





tet                 (12) 
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Where 

 t

 , denotes the mean of the TFR at time t, 

The constants 3.999 and -0.0683 determine the initial conditions of the mean 

of the TFR at time zero and the amount of reduction of the mean of TFR per unit 

time, respectively.  

The constant 1.98 represents the stabilizer value of the mean of TFR. 

 

Figure 5. Total Fertility Rate Observed and Estimated in Mexico, 2015-2050 
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Giving values to the time variable in Equation 12, we obtained punctual 

forecasts of the mean of the TFR in Mexico for the period 2015-2050. In Figure 5, 

you can observe that the model is adjusted very well to the observed data, and 

when time is increased the mean of the TFR approaches the stabilizer value. 

According to the results of Model 12, we found that in 2020 the mean of TFR will 

be 2.16 children per woman; in 2030 it will be 2.07; in 2040 we expect that it will 

be 2.03; and finally, in 2050 it will have reached stability arriving at 2.0 children 

per woman. 

 

 

Discussion 

 

When we analyze TFR´s data through time we realized us that they had a 

irregular behavior but with a decreasing trend, such that, when we consider that in 

each moment of time the TFR rate is a random phenomenon, then we could 

explain behavior irregular observed of the rate. However, this hypothesis implied 

that we could not forecast the total fertility rate, since random phenomena cannot 

be predicted. But if the objective of our paper was predict the TFR, so the question 

arose, how can we predict something that is unpredictable. 

The answer comes out of probability theory. According to this theory, the 

total fertility rate must have a mean and a variance, so that, when we assumed the 

mean had a deterministic behavior given by a mathematical function dependent on 

time, then we would be able predict at least the mean of the total fertility rate. 

According to the trend of data, the function had to be decreasing, however fertility 
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cannot get down until arrives to zero, since evidence of some developed countries 

indicate that is going to stabilize, this situation brought us two more questions. 

Firstly, what is the value where the total fertility rate is going to stabilize in future? 

And secondly, what is the function that it must to use to predict the total fertility 

rate? 

These two questions were answered using the Stable Bounded Theory, which 

allowed us to prove the existence of a stabilizer value and to calculate it. Also, we 

found the function that allowed us to do the predictions of the total fertility rate. 

Finally, we achieved the surprising result that the stabilizing function was not 

a logistic function, as in many studies. It can be verified by having data for when 

the rate begins to lower slowly, then when it lowers rapidly, and finally when it 

returns to lowering slowly. Unfortunately, in this exercise we only had data of 

when the rate drops rapidly and when it falls slowly, which can be a limitation. 
 

 

Conclusions 
 

In Mexico, for the period 1975-2015, the behavior of the mean of the total 

fertility rate through time is governed by a mathematical function that depends on 

time. 

The function is determined by three parameters, the stabilizer value K=1.98 

and the quickness parameters 999.3  and m=-0.0683. These parameters can 

change according to the country or analyzed period.  

This model cannot be used to know the behavior of total fertility rate in the 

past, because according to this model when we go back in time, the total fertility 

rate grows and grows, which is not possible.   

In Mexico for explaining the evolution of the total fertility rate through time, 

the demographers have used a logistic function. However, this paper proves that 

this is an error, since two stabilizer values do not exist as the logistic function 

needs. 

Although this exercise was done with data from Mexico, it is important to 

make it clear that the Stable Bounded Theory can be applied to any country where 

data on the total fertility rate are available. 

It is necessary to warn that the results of this paper are based on the 

assumption that the social, economic and political conditions will continue without 

change. If this assumption it is not fulfilled, the forecasts will not be true.  

Also, it is necessary to warn that the mathematical modeling of reality is 

based on many assumptions, and the theoretical results are true only if the 

assumptions are fulfilled. Thus, it is necessary to expend great effort to prove that 

the assumptions are true. 

Finally, any exercise to predict the future is exposed to a lot of error sources: 

wrong data, false assumptions and hypotheses, incorrect models, and so on. 

Therefore, it is necessary to identify all possible error sources, and then utilize 

methodologies that minimize those errors. The Stable Bounded Theory is an 

example of that. 
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Annex  

 

Table 1. Total Fertility Rate Projections in Mexico, 2015-2050 

Year Time Total Fertility Rate Year Time Total Fertility Rate 

2015 40 2.24 2033 58 2.06 

2016 41 2.22 2034 59 2.05 

2017 42 2.21 2035 60 2.05 

2018 43 2.19 2036 61 2.04 

2019 44 2.18 2037 62 2.04 

2020 45 2.16 2038 63 2.03 

2021 46 2.15 2039 64 2.03 

2022 47 2.14 2040 65 2.03 

2023 48 2.13 2041 66 2.02 

2024 49 2.12 2042 67 2.02 

2025 50 2.11 2043 68 2.02 

2026 51 2.10 2044 69 2.02 

2027 52 2.09 2045 70 2.01 

2028 53 2.09 2046 71 2.01 

2029 54 2.08 2047 72 2.01 

2030 55 2.07 2048 73 2.01 

2031 56 2.07 2049 74 2.01 

2032 57 2.06 2050 75 2.00 

Source: Own calculations based on equation 12 

 
 


