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Abstract-This article presents an analysis of the academic trend of approved, dropout and desertion of students, in the high school level in
the I nstitutoPolitecnicoNacional, has collected information from 19 campus distributed in five states of Mexico, The history is processed
from 2005 to 2016. A function of adjustment by least squares is calculated using a straight line, and with this, we know the trend from the
slope, as well as the calculation of the adjustment functions to interpolate other valuesin a near future.
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. INTRODUCTION

Between the Knowledge era, Mexico has the opportunity
to grow and to be economically strong through the Education. \chiev
This strategy is the most important because the education will 58 —pen 56.04 5
be possible to push out the country the poverty rate, for that e 20 1 . szoe— 8 ‘ ]
reason need to devel op technology. It could be possible if the E | : ' | —
student have the strongest education and knowledge, and also ol [ ] .‘ ‘
we can include technology during the teaching learning
process.

In order to contribute to the improvement of high school Period
education, the indicators are analyzed, the tendency is taken
to make decisions and to generate a favorable change for
students. Fig. 1 Annua Comparison of the Achievement in the last five
years
Source: Annual Evaluation IPN 2015
[I. EDUCATIONAL PERFORMANCE

In the midst of a highly communicated and digitized world The Figure 1, shows a simple representation of the last five
that brings unimaginable amounts of information, it would be years the result for the learning of the students. These
desirable for less developed countries to move faster into the numbers represent that approximately half of the students
first world or towards better living standards. approve the subjectsin each period.

Below is shown the percentage of disapproval during the

Mexico, as a developing country, has in education a last five years.
valuable alternative to getting ahead of poverty, especialy an
economy dependent on hydrocarbons and low technological Annual Failure Comparison
production. Education is the lever of development that drives o o

47.92

the country, because the objective of this, is to train
individuals and therefore aspire to a better country. o | I 57

According to the InstitutoPolitecnicoNacional's 2015 Self-
Assessment Report [1], it mentions the following data for the ||
2014-2015 cycle: the percentage of students in the Higher I T - T = £°
Education Level approved al the learning units studied is =T s ' '
56.28%, as shown in the Figure 1.
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Fig. 2 Annua Failure Comparisonin the last five years
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Source: Annual Evaluation IPN 2015

The Figure 2, shows a simple representation of the last five
years the result for the failed students.

This number represents that they did not learn enough to
prove the subject. This situation also has the consequence
that students cannot continue on a regular basis with their
preparation or even leave school.

The percentage of students leaving the school is shown
below.

Annual Comparison of School Dropout
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Fig. 3 Annual comparison of school dropout in the last five
years
Source: Annual Evaluation IPN 2015

The figure3, shows a smple representation of the last five
years the result for the School dropout of the students.

The serious situation of the indicators of approval (figure
1), reprobation (figure 2) and Dropout (figure 3), must be
attended by analyzing in an integral way the high school level
of the IPN; This as other educational systems, is conformed
by essential factors such as. students, teachers, authorities,
support staff, educational model, normativity and the
environment that affects the above.

According to the United Nations,chapter Educational,
Scientific and Cultura Organization [2] one of the basic
requirements of 21st century education is to prepare the
population to participate in an economy based on knowledge,
including sociad and cultural perspectives. As a result,
education and learning are two key aspects of UNESCO's
mandate and most of the expected results in terms of
Information technology diffusion.

The dtuation of reprobation, terminal efficiency and
dropout of students represent challenges for the directors of
these centers, One of the causes is the high rate of
reprobation of the subjects of Sciences (Chemistry, Physics
and Mathematics), since it contributes to the deficient results
already mentioned. In this baccalaureate modality, the
situation is accentuated, because the curriculum map includes
Chemistry I, 11, 111, 1V, Physics |, II, 111, IV and Mathematics
I, 11, 11l and IV, as well astechnological subjects.

For the Centers of Scientific and Technological Studies of
the mathematica - Physical area, the high index of
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reprobation of the science subjects in both shiftsis extremely
worrisome since this causes that the objective of discharge is
not met, besides the consequent desertion of the students by
existing regulations. This problem of the reprobation of
materials causes the student to miss his studies, because when
he fial one of these serial units of learning, he loses the
opportunity to study the subsequent ones; So it will require
more time to finish their studies, among many other
difficulties.

The Organization for Economic Cooperation and
Development (OECD) [3] defines quality education as that
which "assures all young people the acquisition of the
knowledge, skills, skills and attitudes necessary to match
them for adult life".

Another definition according to Braslavsky C. the quality
of education refersto "one that allows everyone to learn what
they need to learn, at the right time in their lives and their
societies and in happiness'[4].

Ph.D. Arturo de la Orden, Hoz [5], of Spanish origin, who
is an expert in educational evauation by the Universidad
Complutense de Madrid, is the author and developer of a
model | call systemic, not because others are not, but because
In it we clearly see that the concept of quality of education is
associated with the coherence relations between the different
components of its model. The accuracy of concepts, both
evaluation, educational evaluation and quality of education.
As expressed in the definition of Evaluation is essentialy a
judgment of value on a redlity, it is based on a comparison.
Comparison and judgment are thus the essential components
of the evaluation[6].

Indicators as tools for the evaluation of the quality of
education systems, establish that a good educational system
is one that meets the following qualities, which define
abstract dimensions of the notion of quality: Establishes a
curriculum Adapted to the individual needs of students
(relevance) and those of society (relevance). It ensures that
the highest possible proportion of recipients reaches the
school, stays there, and achieves learning objectives (internal
and externa effectiveness). It dlows learning to be
assimilated long-term and result in fruitful social behaviors
for society and individuas (impact). It has sufficient
resources (sufficiency) and uses them well (efficiency). It
takes into account the inequality of situations and supports
those who require it, so that the objectives are reached by the
greatest possible number (equity).

Consequently, "... any process that is assumed as an
institutional evaluation has as a requisite and indispensable
condition the participation of the educational community ...
hence the evaluation has as a fundamental characteristic self-
evauation" [7].

The demand for hard actions has led the experts to
combine their knowledge to obtain better results, this is how
third generation indicators have been developed, which
according to Horbath&Gracia. [8] A third generation
indicator is a synthesis of different dimensions of a
phenomenon or object of study. In this sense, it is synergic or
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transversal type because it incorporates different attributes
under the assumption that they are comparable and
complementary to each other. These indicators should
respond to assessments of interdependence between levels of
basic education and the articulation between the spaces of
schools, both the internal spaces and the school environment.
In addition they must be comparable between different levels
of territorial aggregation (municipal, state, national and
international) and have internal and external consistency.

From another point of view, the quality of an institution
may depend on constant improvement; When an
organization, be it a private company or an ingtitution,
undertakes an improvement project to be more competitive,
there are diverse opinions on how to achieve this, which are
grouped into two essential categories:

1. Quadlitative Analysis
2. Mathematica modeling ("hard" or formal) of
some or all processes.

With which performance forecasts are produced,
predictive models are used to project educational attainment,
in order to make decisions that impact on educational
systems, as mentioned [9].

Alsoproactive approach should use the datarich
environment that is being generated in order to achieve more
effective management for education that must be based on
student success, performance indicators that are measured in
order to support accurately the mission of education. [10].

Some schools show their performance through their
indicators of which the following stand out by their academic
nature: the Profitability Index, Desertion Index and the
Terminal Efficiency Index.

In the IPN thisis also considered as a reflex of state that
keeps the average upper level. Below is the average of these
indicators of the average upper level of the IPN in the last
five years as can seein thetable 1.

Table 1 Average of the Indicators of academic nature

Indicators Average in the last
eleven years
Approved 55.73%
Dropout 36.73%
Desertions 7.52%

Indicators in educational institutions are a reflection of
reality and are used for decision making; Reason why it is
considered important to be able to know their behavior in the
future.

In other areas of knowledge, different techniques and
methods are used to predict scenarios through knowledge of
forecasts or trends, which further enriches the analysis and
contributes significantly to decision making.

Forecast Models are ranking aternatives based on
objective data analysis. Also, include different type of data
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(time series, linguistic values, interval data, etc.) in decision
support systems are assuming criteria as independent.
Therefore, these models give a correct information for take
good decision. [12]

In this technological time filled with so much information,
organizations have the opportunity to analyze their data to
improve their activities. Contemporary data centers rely
heavily on forecasts to accurately predict future workload.
The accuracy of aforecast greatly depends upon the merit of
performance data fed to the underlying algorithms. One of
the fundamental problems faced by analysts in preparing data
for use in forecasting is the timely identification of data
discontinuities. [13]

Also the grey forecasting model has achieved good
prediction accuracy with limited data andhas been widely
used in various research fields. However, the grey forecasting
model still have some potentialproblems that need to be
improved, such as applicate range and prediction accuracy.
"new information priorusing" principle is followed, and a
liner function is adopted in the construe of background.
Numerical examples verified that the simulation and
prediction accuracy of the short-term forecasts is significantly
increased. As a result, the newly improved model yields a
high prediction capability. [14]

Other Methodology can produce now casting and
forecasting of GDP, which estimate the missing variables
using multivariate k-nearest neighbors’ method and
parametric vector autoregressive (VAR) modeling. In this
methodology is necessary linking these monthly
macroeconomic variables through the use of bridge
equations. This method, is better thanthat obtained with a
competitive linear VAR modeling, aso provide the
asymptotic normality of this k-nearest neighbors regression
estimator for dependent time series, as a confidence interval
for point forecast in time series. [15]

The calculation of forecasts is a necessity for different
sectors, for that reason different methods or techniques are
used. In addition to the method it is necessary the data that
areinvolved in the calculation of the forecast.

The influencing factors, forecast methods, and forecast
results has ascertained that the key premises of forecasts
mainly rely on historical production and reserves, which
excludes the effects of other factors such as the market,
resource, technology, environment, transport, safety, new
energy and policy. In addition the data standards and ports of
the historical data are not uniform.

The scenario analysis forecasting method is less than the
trend extrapolation forecasting method.All of findings
demonstrate great deviations betweenthe forecasting
outcomes and the actual situations. The use of redlistic
factors of situation should be a precondition to improving the
distortion of the current forecasting.These factors should
include the macroeconomic slowdown, reductions, supply-
side reforms, and new technology, which will be the key
constraints in remodeling the forecasts. [16]
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For that reason and to obtain better results and decrease the
difference between the forecast and reality, one must consider
the context of the situation and the environment in which it
developsin anintegral systemic way.

The calculation of forecasts is applied in severa areas of
knowledge for exam the Research on Stock Price a chaotic
genetic algorithm optimized least square support vector
machine model for economic forecasting is proposed.

A multi-scale search strategy combined with genetic
algorithm is employed for the selection of optimum
parameters of the model. The use of GDP time series data as
the input data to the model can also overcome the
shortcoming of difficult to sum up al the affecting factors of
the wanted indicator in other nonlinear methods. Simulation
shows that this proposed model has better performance than
BP network: faster convergence, greater generalization ability
and more accurate prediction. It reduces the average error
rate from about 25% by BP network to less than 2%.[17]

Some other methods employ other economic indicators
such as investment in fixed assets, value-added of industry,
retail price index as the explanatory variables to forecast the
GDP. And meanwhile nonlinear methods such as artificia
neural network (ANN) are aso used. This method presents a
deficient result since some variables have high errors which
makes it unreliable to the method. [18]

In organizational settings, forecasting is also used the mix
of games theory with the real options has been a dynamic
range of exploration in the most recent decade. The engaging
quality of the specialists for displaying aggressive speculation
choices by blending ideas from both hypotheses is on account
of a venture choice in a focused business sector can be seen,
in its substance, as a“game” between firms.

A model to consider finite horizon real option games
under incomplete information with various parameters; In
incomplete information games, firms’ actions express
significant information about profitability to contestants. The
methodology is an extended version of the Least Squares
Monte Carlo algorithm to confront these results.

So that the model can aid in understanding the relation
between strategic optionality and information besides how
this influences the best decision policy and its value results.
We find the informational feature is of great significance for
firms’ best decision policy and optimization of project values.
[19]

One of the most used methods is the Longstaff-Schwartz
least squares Monte Carlo method is one of the most applied
numerical methods for the price of American-style
derivatives.

We examined the step of regression of the algorithms,
demonstrating that the OLS regression is not the best
unbiased linear estimator due to heteroscedasticity.

We try the existence of heteroscedasticity for individual
and multi-asset payments numerically and theoretically, and
propose the MC method of weighted least squares to correct
it. An extensive numerical study it shows that the proposed
method produces a price bias significantly lower than that of
Longstaff-Schwartz  under several  well-known price
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dynamics. An empirical exercise of pricing using the
advantages of the improved method. [20]

1. DEVELOPMENT

For the prediction of the tendencies in this work we use the
method of interpolation of least squares. Adjustment by least
squares there are numerous physical laws in which it is
known in advance that two magnitudes x and y are related
through alinear equation :

y=nmx+ b (1)

The equation 1 represent the equation of the line.

Where the constantsb (ordered at the origin) and m (slope)
depend on the type of system being studied and, often, are the
parameters to be found.

In this case variable m represent the period of the
indicator, the variable b represents the date of the indicator

An effective method of determining parameters mb are
known as the least squares.

The method of interpolation by least squares, can be
adjusted to different equations, most common is a straight
line, but aso can be used an exponential or a polynomial, this
method takes a history of ordered pairs of (X, y), each point
represents A real or experimental historical value, usualy on
X-axis represents time, but may represent other aspects, the
method consists in determining an adjustment equation,
which minimizes the distances of the real value on the y-axis
to y and determined by An example of this can be seen in
Figure 4.

Calculus of the straight of the students

2645 approved
D4
z 0
= o o
> 2640
2 2635
1] 2 i (8] 8

period

Fig. 4. Calculus of the straight

This graph shows the calculation of the straight as a trend
based on the results of approval of the students, in some cases
the results do not touch the line so we must calculate the error
that represents the distance of each point with respect to the
line.

Therefore, a point interpolation can be performed through

this method, by calculating the equation of the line of those
involved variables, concluding in the following equations:
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nif(m—[if(mj(ixj

@

Where nisthe number of samples

The values in the equations are replaced to obtain m
(dlope) and b (ordered to the origin)

In table 2, show the indicator variables used in this study.
The Scholar period represent axis X, we Calculate the
equations of the line for the variables: Approved, School
dropout, Desertions.

Table 2 Indicators of academic nature

Table 3Data of approved students, for least square calculus

"X f(x) 2| %*f(x)
1 1 28441 1 28441
2 2 28250 4 56500
3 3 30047 9 90141
4 4 25332 16 101328
5 5 29654 25 148270
6 6 30532 36 183192
7 7 29703 49 207921
8 8 32271 64 258168
9 9 36034 81 324306
10 10 36551 100 365510
11 11 33823 121 372053
11 11 11 11
dx=| D fx)=| 2B¢=| X xf(x)=
i=1 i=1 i=1 i=1
66 340638 506 2135830

i | Scholar | Approved | Students | Dropout | Number
Period Failed of
students

1 | 2005- 28441 13278 3069 44788
2006

2 | 2006- 28250 16900 2401 47551
2007

3 | 2007- 30047 14895 5109 50051
2008

4 | 2008- 25332 19273 4230 48835
2009

5 | 2009- 29654 19810 4815 54279
2010

6 | 2010- 30532 20115 4684 55331
2011

7 | 2011- 29703 25017 2908 57628
2012

8 | 2012- 32271 23641 5601 61513
2013

9 | 2013- 36034 22976 4881 63891
2014

10 | 2014- 36551 23970 4074 64595
2015

11 | 2015- 33823 24674 4247 62744
2016

Calculation of fit function for approved variable.

In table 3 the summaries are now calculated.
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The sums obtained in Table 3 are replaced in equation 2

_11(2135830) — (340638)(66)
m= 11(506) — (66)2

23494130 - 22482108
B 5566 — 4354

1012022
1210

m=836.381

Now we replace variablesin equation 3

b= (3406381 (0086) — (B61(2135830)
- 11(506) — (662

_ 172362828 — 140964730
- 5566 — 4356

31393048
1210

b =25948.8

Now the function of approximation with the line is
constructed.

f(x) = 836.381(x) + 25948.8 (4)
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Straight line calculation School

Achievement
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Fig. 5 Calculation of fit function for approved variable

We show the calculation of f(x;) givenx; =1
f(xq) = 836.518(1)+25948.254

f(x,) = 26784.772

f(xq) = 26785

We show the calculation of f(xy) given x, =2
f(x,) = 836.518(2)+25948.254

f(xp) = 27621.29

f(xp) = 27621

Now we show in table 4, the actual values for f (x) and the
interpolated ones to determine the percentage error.

Table 4. Calculus of error of the fit function approved

The error for 11 samples with the fit function, obtained in

equation 4is:

If 340641 = 100%
Then 17337 = error,

error;=5.08%

Calculation of fit function for Failed Sudent variable.

For the calculation of this function of adjustment by

minima squares it follows the same procedure that was seen
in the approved variable, therefore only the function, the
representative graph and the calculation of error are show

Failed Student Straight line calculation

3000
2000 i R B

1000 ' o

Students

0
0 ¢ 4 D a8

period

Fig. 6 Caculation of fit function for Student Failedvariable

Xi f(x;) f(x;) Difference
interpolate
d

1 28441 26785 1656
2 28250 27621 629
3 30047 28458 1589
4 25332 29294 -3962
5 29654 30131 -477
6 30532 30967 -435
7 29703 31804 -2101
8 32271 32640 -369
9 36034 33477 2557
1 36551 34313 2238
0
1 33823 35150 -1327
1

11 11

> f(x)= 2_abs(dif ()=

i=1 i=1

340638 17340
Where

abs() - Function to calculate the absolute value
dlf() - f(xi)' f(Xi)intefpolated
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f(x) = 1122.2x+13680 (5)
Table 5. Calculus of error of the fit function school
dropout
f(x)
Xi f(x;) interpolate Difference
d

1 13278 14802 -1524
2 16900 15925 975
3 14895 17047 -2152
4 19273 18169 1104
5 19810 19291 519
6 20115 20414 -299
7 25017 21536 3481
8 23641 22658 983
9 22976 23780 -804
é 23970 | 24902 932
i 24674 | 26025 1351

11 11

RIOE - aby(f (x) —int(f (x)))1

i=1 i=1

224549 14124
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Then if 224549 = 100%
14125 = error,

error,=6.29%

Calculation of fit function Drop out (Desertions) variable

School drop out Straight line
calculation

6000
5000

.E; o0 L ]
_:2 4000 0_‘,....0-0"*
o= 3000
S 2000
o)
= 1000
) 0
0 5 10 15
Period

Fig. 7 Cdculation of fit function for desertion variable

f(x) = 115.75x+3489 (6)

Table 5. Calculus of error of the fit function desertions

f(x)
Xi f(x;) interpolate Difference
d

1 3069 3605 -536
2 2401 3721 -1320
3 5109 3836 1273
4 4230 3952 278
5 4815 4068 747
6 4684 4184 500
7 2908 4299 -1391
8 5601 4415 1186
9 4881 4531 350
ol 074 4647 573
i 4247 4762 -515

1 11

> %)= > abs(f (x)—int(f (x)));

i=1 i=1

46019 8669

If 46019 = 100%
Then 8669 = error;

error; = 18.83%
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IV.CONCLUSIONS

The analysis of the academic indicators of the IPN, it is
feasible to anayzer it by the method of least squares, because
this method is reliable when the errors less than 10% since
this alows to have a vision of the certain future for the
decision making.

The behavior is linear and given the positive slope m, the
three variables arerising.

For future research is intended a correlation analysis of the
different variables with Big Data, in order to know the
conditions in which it can intervene to improve the situation
of theindicators.
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