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ABSTRACT

In sports training, performance evaluations are made using the results of tests in which
the global manifestation of the phenotype of the infants is measured, without
discriminating the influence that each of the elements that intervene in it has, such is
the case of female Judo in Camagiey, since the relationship between the ratio of the
fingers and the motor capacities is unknown. That's why the objective is to determine
the relationship between the ratio of the fingers with the motor skills in the school Judo
women athletes of Camaguey. It was developed a transversal research in which the
theoretical methods that constitute the logical processes of thought and empirical
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fundamentally the measurement are used, as well as the descriptive statistics by means
of the measurement of average central tendency: mean, standard deviation, maximum
and minimum; as well as inferential statistics, determining if there is correlation between
the ratio and the capacities, for which Pearson's correlation coefficient is applied.
Concluding that in the studied athletes an inverse relation was found between the ratio
of the right hand and the motor capacities strength and speed, not being strong. The
relationship found between the capacities and the ratio is not linear.

Keyword: Fingers' ratio; Sport training; Motor capacities.

RESUMEN

En el entrenamiento deportivo, se realizan valoraciones sobre el rendimiento utilizando
los resultados de pruebas en las que se miden la manifestacion global del fenotipo de
las infantas, sin entrar a discriminar la influencia que tiene cada uno de los elementos
gue en él intervienen, tal es el caso del judo femenino en Camagliey, ya que se
desconoce la relacion entre la ratio de los dedos y las capacidades motrices. Es por ello
gue, se persigue como objetivo determinar la relacion de la ratio de los dedos de las
manos con las capacidades motrices en las atletas de judo escolares de Camagley. Se
desarrolld una investigacion transversal en la que se emplean los métodos tedricos que
constituyen los procesos logicos del pensamiento y empiricos fundamentalmente la
medicion, asi como la estadistica descriptiva mediante la medida de tendencia central
media: media, desviacion tipica, maximo y minimo; asi como estadistica inferencial,
determinando si existe correlacion entre la ratio y las capacidades, para lo que se aplica
el coeficiente de correlacién de Pearson. Se concluye que en las atletas estudiadas se
encontré una relacién inversa entre la ratio de la mano derecha y las capacidades
motrices fuerza y rapidez, no siendo fuerte. La relacién que se encuentra entre las
capacidades y la ratio no es lineal.

Palabras clave: Ratio dedos; Entrenamiento deportivo; Capacidades motrices.

RESUMO

No treino desportivo, as avaliacdes de desempenho sdo feitas utilizando os resultados
de testes em que é medida a manifestacdo global do fendtipo das criancas, sem
discriminar a influéncia de cada um dos elementos envolvidos no mesmo, como € o caso
do Judo6 feminino em Camaguey, uma vez que a relagdo entre a ratio dos dedos e as
capacidades motoras é desconhecida. E por isso que o objetivo é perseguido: determinar
a relacdo entre a ratio dos dedos das maos com as capacidades motoras nos atletas de
judd da escola de Camaguiey. Foi desenvolvida uma investigagdo transversal utilizando
0s métodos tedricos que constituem os processos ldgicos do pensamento e métodos
empiricos, fundamentalmente a medigdo, bem como a estatistica descritiva através da
medida da tendéncia central média: média, desvio padrdo, maximo e minimo; bem como
a estatistica inferencial, determinando se existe correlacdo entre a razdo e as
capacidades, a qual é aplicado o coeficiente de correlagdo de Pearson. Concluindo que
nas atletas estudadas foi encontrada uma relagao inversa entre a relacao entre a mao
direita e a forga e velocidade motora, ndao sendo forte. A relagdo encontrada entre as
capacidades e a ratio ndo é linear.

Palavras-chave: Ratio de dedos; Formacdo desportiva; Capacidades motoras.
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INTRODUCTION

Attitudes that are favorable to the practice of sports are intimately associated with
heredity and the environment in which the child develops. Zatsiorsk, (1989) explains
that the properties and qualities of man that are stable enough to influence the success
of a certain activity are developed on the basis of the dialectic unity of congenital and
acquired properties.

The discrimination of the influence of the genetic component within the context of the
phenotype is important because it would allow the establishment of the true ceiling in
terms of the functional possibilities of the athlete, which is a step forward to achieve
greater efficiency in the preparation process of the athlete because it would allow the
early discarding of future sports "talents" that will never really achieve such a category
and at the same time identify the true sports talent. Thus, it is recognized and accepted
by the scientific community, the criterion that the development of skills has a hereditary
basis, determined by all the genes that the individual receives from parents (genotype).
For the selection of a possible talent, the starting point is the model characteristics and
the prognosis of sports aptitude, and within them the compensable and non-
compensable indicators must be evaluated Tamarit, Mufioz and Mesa, (2011).

The model characteristics or indicators are very often categorized as conservative or
non-compensable (or not trainable) which are genetically predetermined, inherited, and
not conservative or compensable (which vary under the training effect). Ultimately, in
selection it is important to be guided by the conservative, non-compensable indicators.

The sciences applied to sports make great efforts to this end, which is why, at present,
those particularities that are little modified by sports training are studied in depth,
making it possible to predict certain characteristics that have a strong influence on sports
performance. These variables are called biological markers.

Biological markers are those particularities that cannot be modified by sports training,
being the result of the relationship established between structure and function. From
this criterion it can be inferred that the human organism performs very particular
functions from the structures of the different systems, and in this process the endocrine
system has a decisive incidence, which from the glands and hormones directly influences
the formation of the structures and the functioning of the body, such is the case of the
sexual hormones Tamarit, Mufioz, Mesa, (2011).

Sex hormones in the male sex and estrogens in the female sex will mark the
development of future life. These hormones are synthesized from cholesterol following
a common pathway. Androgens, testosterone and androstenedione are precursors of
estrogen synthesis in the testes, ovaries, adrenals and placenta, Izquierdo, (2010).

In the literature, there is evidence that sex steroids during the organizational period play
an important role in the manifestation of sexual differences in behavior; for example, it
has been reported that in both men and women, high levels of androgens during the
critical period of prenatal development are associated with the manifestation of male
behavior Inozemtseva, (2011).

In this process there are moments of maximum coordination in stages of very limited
duration, in which a certain influence that can be from another area of the body
(hormones), produce a specific reaction. These moments, also called critical periods, are
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very evident in the prenatal stage and especially in the first three months when the
general pattern of the human body is structured.

Testosterone is an anabolic-protein hormone par excellence, it helps form proteins,
promotes the development of muscle mass, has an action on the bone marrow
(hematopoiesis), acts on the bone mass promoting bone formation, has an action on the
metabolism of carbohydrates, lipids and prostatic tissue, acts in the physical
transformation from child to man, in the maturation of the reproductive system and in
the development of its bone and muscle mass as facial and body hair growth
(differentiation between male and female) Neave, Laing, Fink and Manning, (2003).

As specified in the previous paragraph, testosterone is involved in bone formation, and
in this respect it is considered to have an incidence on the length of the fingers that is
established in intrauterine life and is not significantly modified during life. For this
reason, it has been suggested that intrasexual competition between men has been an
important selection pressure in the evolution of sexual differences in prenatal
testosterone concentrations. In this regard, a study carried out in the rowing modality
supports the theory of the D2/D4 ratio as a predictor of sports ability, implying greater
aerobic capacity and strength, showing that the D2/D4 ratio significantly correlates with
performance levels in a sports discipline that requires greater energy contribution from
the aerobic and anaerobic systems; this suggests that there may be a link between
exposure to androgens and the precursors required for the generation of muscle strength
and good development of the cardiovascular system in men, Lépez, (2016).

Many of the skills employed in sports are the same as those required for the wrestling
and competition among men, so the relationship between the 2D:4D index and better
sports practice is best interpreted within the evolving conceptual framework of intra-
sexual competition. Preliminary evidence suggests that intersex variability in the
relationship between the length of the second (index) and fourth fingers (2D:4D), as an
indirect marker of prenatal androgen levels, may have a strong and consistent
relationship with implicit measures that correspond to explicit measures of personality
traits Martin and Stefan, (2009).

Dr. Manning argues that men tend to have a longer fourth digit due to a high
concentration of testosterone during the development of the prenatal stage, which would
influence future behaviors, morphological characteristics and physical abilities. While
women normally have both fingers of similar size.

During the gestation period, the ring fingers possess a greater number of receptors for
the testosterone hormone. The ratio of the second (index) finger and the fourth (ring)
finger illustrates the number of male hormones, primarily testosterone, that a person is
exposed to in the mother's womb (Manning et al., 2007; Fink et al., 2003; Fink et al.,
2004).

The 2D:4D finger ratio expresses sexual dimorphism: while the second finger is typically
shorter for men, the difference in length between the two fingers is higher for men than
for women (Manning et al., 2007; Manning et al., 2014). This increased exposure to
prenatal testosterone probably promotes performance in sports. It was shown that the
lower proportion of the finger (indicating that prenatal androgen exposure was high)
indicates good sports performance in soccer, surfing, sprinting, endurance, hand
strength, rowing, swimming, tennis, among others (Manning et al., 2007; Islam &
Kundu, 2019; Manning & Hill, 2009; Hone & McCullough, 2012; Longman et al., 2011;
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Sudhakar et al., 2014; Sudhakar et al., 2013; Hsu et al., 2015; Kim & Kim, 2016; Islam
& Kundu, 2020).

Several studies claim that the low digital ratio of the second and fourth fingers is due to
the hormone prenatal testosterone, associated with male traits. They also recommend
that the 2D:4D ratio be a feasible indicator for the success rate of sports (Islam & Kundu,
2020).

Many authors associate the ratio (index finger and ring finger) as a biological marker for
fetal exposure to testosterone, because this exposure, especially from the ninth week of
gestation, will determine future physical, physiological and psychological characteristics.
Therefore, if during pregnancy the conditions and state of the mother are prone to a
higher production of testosterone this will have a direct impact on the baby.

However, the effect that the genetic component has on the sporting result is not used
systematically in the training process, but rather in tests that measure physical and
sometimes functional indicators, that is, the overall manifestation of the phenotype of
the subject, without discriminating between the influence of each of the elements
involved. However, genetically predetermined indicators such as the ratio of the fingers
are not used, so the profile of school athletes and their relationship with motor skills is
unknown. From this situation, it is the purpose of the study to determine the profile of
the ratio of the fingers of the hands and its relationship with motor skills in school Judo
female athletes of Camaguey during the academic year 2013-2014.

MATERIAL AND METHODS

The research process was carried out during the 2013-2104 school year, using the cross-
sectional field research model. Theoretical methods are used that constitute the logical
processes of thought that make it possible to ascend in the spiral of knowledge, moving
from living contemplation to abstract thought and from there to scientific practice. The
methodical approach conceived to concretize the research process is framed in five
moments that will be described below.

The factual-perceptual analysis of the problem under study is developed, determining
its external manifestations. The phasic approach made it possible to conclude in a first
approximation that in the training process the trainers do not use the ratio of the index
and ring fingers of the hands as a non-labile indicator with sports training. To carry out
this factual-perceptual analysis, the fundamental methods and techniques used are
analysis and synthesis, induction-deduction, observation, document review, and
unstructured interviews.

From the results of the factual analysis, the process of determining the sport under
investigation and the population to be studied, the authors assumed the incidence that
Judo has in the Olympic medal. The studied population is integrated by the 15 school
female athletes (eleven in ages between 12-14 years; four of 15-16 years) that
constitute the enrollment of the Integral Sport School (Eide) and that constitute the high
provincial performance.

After selecting the population, the anthropometric characteristics of the index and ring
fingers are determined. To carry out this step of the research process, measurement is
used as a fundamental scientific method, which was developed during the month of
March 2014, when Judo women athletes are found in the special varied mesocycle.
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To achieve the measurement standardization process, the authors deployed the
following method:

e The measurements were always taken in the morning session.
e All measurements were taken on Wednesdays.

e The measurements were always taken by the same subjects, who in this case
are the authors of the research.

e The measurements were always taken with the same measuring instrument
(Vernier caliper).

To carry out the measurement, the following method is established:
1. Preparation of the information collection form.
2. Measurement of the length of the index and ring fingers.
To measure the fingers proceed as follows:
e The researcher orients the athlete to open the hand.
e The hand is placed in an anthropometric position in the supine position.
e The researcher holds the athlete's hand in the position indicated above.

e The caliper is placed at the beginning of the finger (fold) and the compass is
opened up to the tip, determining the distance that exists and with it the length
of each finger.

e First the index finger is measured and then the ring finger. It is necessary to
make three consecutive measurements on each finger to rule out errors in the
measurement. Both hands are measured.

Annotation of the result in the data collection form

After the data related to the length of the fingers is obtained, the ratio of the index and
ring fingers is determined, for this the ratio 2D:4D is determined. The mathematical
method is used for this purpose. After having determined the ratio of the fingers, the
descriptive statistics are used to determine the measure of central tendency: average,
as well as the dispersion statistics by means of the standard deviation and the variation
coefficient. Once the process of determining the descriptive statistics is completed, the
researchers use the techniques of inferential statistics applying Pearson's correlation to
assess whether there is a correlation between the ratios of both hands.

By reviewing the evaluation record of the pedagogical tests, the results of the tests
applied by the trainers in the last pedagogical test carried out the week before the
measurement of the fingers are collected, where a strength-resistance test is carried out
which consists of performing the greatest number of tractions on a fixed bar during 30
seconds, translation speed in the distance of 50 meters with flying start, where the time
carried out is determined, and resistance in the 1500 meter test. The results are
processed by determining the central tendency and dispersion measurements as in the
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fingers. Pearson's correlation is applied to see if there is a relationship between the ratio
of each hand and each of the tests performed.

After having made the descriptive and inferential statistics, the anthropometric profiles
for both sexes are evaluated, as well as the relationship between the ratio and the
biological demands of the sport under study.

RESULTS

After processing the data obtained, it was necessary to present the results in order to
determine the profile of the ratio of the fingers of the hands in their relation to the motor
capacities necessary for Judo. For this purpose, the analysis was carried out taking into
account the ages.

Table 1. - Individual finger ratio and motor test results of Judo female athletes aged
12-14

INDIVIDUAL RATIO AND CAPACITY RESULTS
Mo AGE Rmd Rmi Strength Speed Endurance

i 12 1,0 1,0 0 9,3 8,44
2 12 1 0,969 6 8,7 7,2
3 12 0,973 0,946 3 8,5 7,48
4 13 1,02 0,985 3 10,4 6,17
5 13 0,971 0,958 14 8,9 6,42
6 13 0,986 1,043 11 7,6 6,2
7 13 1,0 1,01 4 9,5 7,55
8 14 1,02 1,02 15 8,8 7,15
9 14 0,985 1 16 7,6 6,35
10 14 0,986 1 8 8,1 6,4
11 14 1,06 1 17 7,7 6,49

Source: SPSS Data Processing Statistical Package, version 15.00.
Legend: Rmd: right hand ratio; Rmi: left hand ratio.

The table reflects the results of the ratio profile of the fingers of both hands, in the ages
between 12 and 14 years. In this respect, six athletes have the ratio of the right hand
equal to or greater than one; while in the case of the left hand, seven have this profile.
It is important to highlight in this respect that only four coincide in both hands with ratios
equal to or higher than one; moreover, only in the case of athlete 11 who has a ratio
with these characteristics shows high results in all the tests, while in the remaining judo
female athletes with high results in the tests one of the two hands has a ratio lower than
one (Table 1).

As far as the relation with the capacities, it is observed that the athletes with results of
the force superior to ten possess in one of their hands inferior ratios to one, which has
been characteristic of the values in this investigation (Table 2).
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Table 2. - Results of the descriptive statistics of the ratio and the capacities of the
Judo female athletes with ages between 12 and 14 years

GROUP RESULTS OF RATIO AND CAPACITIES

Statistics Edad Rmd Rmi Fuerza Rapidez Resistencia
Mean 13,09 1,00 0,99 8,81 8,64 6,89
standard deviation 0,83 0,025 0,027 6,04 0,87 0,72
Typical error 0,25 0,007 0,008 1,82 0,26 0,21
variance g,09 0,001 0,001 36,56 0,77 0,52
Minimum 12 0,97 0,95 0,00 760 6,17
Maximum 14 1,06 1,04 17,00 10,40 8,44

Source: SPSS Data Processing Statistical Package, version 15.00.
Legend: Rmd: right hand ratio; Rmi: left hand ratio.

The results of the descriptive statistics shown in table two indicate that both hands do
not have the same ratio. Note that the standard deviation is low in almost all variables
except force, which indicates that in this there is dispersion of the results of the group

under study.

Table 3. - Results of the correlation between the ratio of both hands of Judo female
athletes aged between 12 and 14

Correlations

Right ratic  Left ratio

Right ratio Pearson correlation 1 0,305
Sig. (unilateral) 0,181
M 11 11

Source: SPSS Data Processing Statistical Package, version 15.00.

As shown in the table above, there is no strong correlation between the ratio of both
hands, which indicates that it is necessary to determine which hand to use to make the
selection of the Judo female athletes (Table 3).
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Table 4. - Results of the correlation between the ratio of the right hand and the
capacities of the Judo female athletes with ages between 12 and 14 years

Correlations

Right ratio  Strength  Speed Resistencia

Right ratio Pearson correlation 1 0,244 0,071 -0,058
Sig. (bilateral) 0,470 0,836 0,864
M 11 11 11 11

*#, The correlation is significant at the level 0.05 (bilateral).

Source: SPSS Data Processing Statistical Package, version 15.00

Table 5. - Results of the correlation between the ratio of the left hand and the
capacities of the Judo female athletes with ages between 12 and 14 years

Correlations

Left ratio  Strength Speed Endurance

Laft ratio Pearson correlation 1 0,261 -0,262 -0,141
Sig. (unilateral) 0,219 0,219 0,340
M 11 11 11 11

#, The correlation is significant at the 0.05 level (unilateral).

Source: SPSS Data Processing Statistical Package, version 15.00.

The results of the correlation between the ratio of hands to motor skills (Table 4) and
(Table 5) indicate that even when there is a correlation between these variables, it
cannot be considered as a strong linear correlation. This does not mean that there is not
a strong relationship of another type.

Table 6. - Individual finger ratio and motor test results of Judo female athletes aged
15-16

RESULTADOS INDIVIDUALES DE LA RATIO Y LAS CAPACIDADES

Mo  Age Rmd Rmi Strength Speed Endurance

1 15 1,02 1,02 20 6 7.2
2 15 0,957 0,971 16 6 7,05
3 16 0,973 0,960 20 6,5 6,54
4 16 1,02 0,925 13 6,2 7,07

Source: SPSS Data Processing Statistical Package, version 15.00.
Legend: Rmd: right hand ratio; Rmi: left hand ratio.
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As for the individual results of the females with ages between 15 and 16 years old (Table
6), it is observed that there is coincidence with the age before analyzed where the profile
of the ratio of the right hand tends to be equal to one, while on the left it is not that
way. It is necessary to state that the Judo female athletes with the best results in
strength, speed and resistance are those that have a right hand ratio with this value,
although the left hand one is lower.

Table 7. - Results of the descriptive statistics of the ratio and the capacities of the
Judo female athletes with ages between 15 and 16 years

RESULTADOS INDIVIDUALES DE LA RATIO Y LAS CAPACIDADES

Mo  Age Rmd Rmi Strength Speed Endurance

1 15 1,02 1,02 20 6 7.2
2 15 0,957 0,971 16 6 7,05
3 16 0,973 0,960 20 6,5 6,54
4 16 1,02 0,925 13 6,2 7,07

Source: SPSS Data Processing Statistical Package, version 15.00.
Legend: Rmd: right hand ratio; Rmi: left hand ratio.

The descriptive results of these ages show that in both hands the ratio is less than one,
although the right hand is very close to that value. Note that the standard deviation of
the variables is low except for the strength.

Table 8. - Results of the correlation between the ratio of the right hand and the
capacities of the Judo female athletes with ages between 15 and 16 years

Correlaciones

Right ratic  Strength  Speed  Endurance

Right ratio  Pearson correlation 1 -0,153 -0,185 0,517
Sig. (bilateral) 0,847 0,815 0,483
Sum of squares and cross products 0,003 -0,051 -0,004 0,015
Covariance 0,001 -0,017 -0,001 0,005
N 4 4 4 4

Source: SPSS Data Processing Statistical Package, version 15.00.

It is shown that there is an inverse correlation between the strength, speed and ratio of
the right hand, although it is not significantly strong, it is not linear it is considered as
good because it indicates that the lower the result of the hand ratio the better the results
obtained in the mentioned variables (Table 8).
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Table 9. - Results of the correlation between the ratio of the left hand and the
capacities of the Judo female athletes with ages between 15 and 16 years

Correlations

Left ratioc  Strength  Speed  Endurance

Left ratio  Pearson correlation 1 0,749 -0,478 0,331
Sig. (bilateral) 0,251 0,522 0,669
Sum of squares and cross products 0,005 0,300 -0,013 0,011
Covariance 0,002 0,100 -0,004 0,004
M 4 4 4 4

Source: SPSS Data Processing Statistical Package, version 15.00.

It is observed that there is no strong line relationship between the results of the hand
ratio and the motor skills studied (Table 9).

Table 10. - General results of the descriptive statistics of the ratio
of the Judo female athletes under study without taking into account the age

GROUP RESULTS OF THE RATIO

Statistics M Rmd Rmi
Mean 15 0,99 0,98
Standard deviation 0,026 0,031
Typical error 0,006 008
Variance 0,001 ,001
Minimum 0,96 0,93
Maximum 1,06 1,04

Source: SPSS Data Processing Statistical Package, version 15.00.
Legend: Rmd: right hand ration; Rmi: left hand ratio.

The descriptive statistics of all the studied group that is collected in table ten, allows to
appreciate that in general the studied group has a ratio close to one (Table 10).

DISCUSSION

The electronic magazines and other publications consulted do not report results related
to the association between the ratio of fingers and sport performance in female athletes,
in the ages under study in Cuba. The results obtained in the ages from 12 to 15 (Table
1) show that the ratio length does not depend on girls' age, since it is appreciated that
15-year-old athletes have a ratio equal to one than 12-year-old athletes. As for the
relationship with abilities, it is observed in agreement with the literature consulted that
athletes with strength results over ten have ratios lower than one in one of their hands.
This indicates that the girls have been exposed to testosterone during their fetal life.
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When relating speed and strength, the same thing happens as with strength, with the
ratio ranging from 0.97 to 0.98. It should be noted that the results obtained are not
characteristic of conventional females where it has been observed that in women the
index and ring fingers are almost the same length Lopez, (2016). Therefore, it is agreed
with the consulted authors in that this low relation D2/D4 would be related to the
performance and success in the sport, so the D2/D4 could be used as a predictor of the
sport success Honekopp, Manning & Mdller, (2006).

The expressed is sustained when assuming Lopez who raises that the investigations take
the value of 0.98+0.03mm as a cut-off point to determine the prenatal exposure to
testosterone. The values in D2/D4 < 0,98+0,03mm indicate a high prenatal exposure to
testosterone and the values in D2/D4 > 0,98+0,03mm indicate low exposure Ldpez,
(2016).

As for the group results of these ages (Table 2), it can be seen that the ratio profile of
the right hand of the Judo female athletes with ages between 12 and 15 years is equal
to a characteristic profile of the women. While in the left hand we obtain average values
characteristic of the male sex being these inferior to one. This particularity makes it
possible to infer that the hand with the lowest ratio is the one that should be used, and
that the females with these particularities should be selected.

As shown in Table 7, the ratio profile of the fingers of both hands is less than one, which
may be indicative of greater exposure to testosterone in intrauterine life.

As can be seen in Table 10, the ratio of the Judo female athletes studied without taking
into account their age is less than one in both hands, but in the right hand it is not
significant since it does not coincide with the values assumed as reference. This indicates
that the group in general does not possess athletic characteristics, which makes it
possible to infer that one should select those that present the greatest vestiges of
testosterone exposure during fetal life.

The ratio of the fingers does not depend on the age of the girls since, as can be seen,
the ratio of the older athletes to the younger ones is equal to one.

It is observed that female athletes with the best results in strength, speed and resistance
have ratios of less than one in one of their hands, which has been characteristic of the
values in this research, coinciding with the literature consulted, although no strong
correlation was found between the ratio and the capacities from the statistical point of
View.

The ratio profile of the right hand of the school Judo female athletes is equal to one,
characteristic of the girls; while in the left hand average values are obtained
characteristic of the male sex being these inferior to one. In juvenile girls the ratio profile
of the fingers of both hands is less than one, which may be indicative of greater exposure
to testosterone in intrauterine life.

The results obtained at the ages of 12 to 14 years show that there is no strong linear
correlation between the ratio and the abilities studied; while at 15-16 years there is an
inverse correlation between the strength, speed and ratio of the right hand, although it
is not significantly strong and therefore, although it is not linear it is considered as good
because it indicates that the lower the result of the ratio of the hand the better the
results obtained in the variables mentioned.
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