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Abstract: Correlation coefficient is widely used in the all areas of science to establish the degree and direction of two variables.
Confidence interval is a special form of estimating a certain parameter. With use of this method, a whole interval of acceptable values
for the parameter is given instead of a single value, together with a likelihood that the real (unknown) value of the parameter will be in
the interval. The confidence interval is based on the observations from a sample, and hence differs from sample to sample. In this

study, nonparametric confidence interval estimation for Pearson correlation coefficient were shown using an animal data set.
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1. Introduction

Correlation is a statistical method that reveals the
direction and degree of the relationship between
variables. The measure of the relationship between the
two variables is called the correlation coefficient (Arkin
and Colton, 1939). The correlation coefficient is denoted
by the small “r” and takes the value between -1 and +1 (-
1 < r < +1). If r value takes values close to -1, it is
determined that there is a negative relationship between
variables, and if it takes values close to + 1, there is a
positive relationship between variables. If the r value is
close to 0, it means that there is no relationship between
the two variables (Figure 1) (Kurdal and Onder, 2020).

In Figure 1; (a) the decrease in the other depending on
the increase of one of the variables is a linear
relationship, (b) there is no relationship between the two
variables and (c) the increase in one of the variables due
to the increase in the other is the linear relationship.
General comments regarding the strength of the

correlation coefficient are given below (Kése, 2025):

e (.00-0.25 Very poor relationship,

e (.26-0.49 Weak relationship,

e 0.50-0.69 Moderate relationship,

e 0.70-0.89 High relationship,

e 0.90-1.00 Very high relationship.
The Pearson correlation coefficient can be calculated
using the estimator (Equation 1):
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Correlation vary depending on the
characteristics of the variables under investigation.

&

coefficients

Correlation coefficients used to determine the
relationship between classifiable qualitative variables:

e Phi coefficient,

e Cramer V coefficient,

e Ordinary coefficient,

e Lambda coefficient.
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Full negative
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Figure 1. Scatter plots of extreme correlation coefficients.
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Correlation coefficients used to determine the
relationship between sortable qualitative variables:

e Spearman correlation coefficient,

e Gamma coefficient,

e Kendall's tau-b coefficient,

e Kendal's tau-c coefficient,

e Somer's d coefficient.
Correlation coefficients used in determining the
relationship between discrete / continuous qualitative
variables:

e Pearson correlation coefficient (if both variables

show normal distribution),

e Spearman correlation coefficient (if at least one of

the variables is not normally distributed).

Correlation coefficients used to determine the
relationship between a classifiable qualitative variable
and a discrete / continuous quantitative variable:

e Double series correlation coefficients,

e Point double series correlation coefficients.
Correlation coefficient used to determine the relationship
between a sortable qualitative variable and a discrete /
continuous quantitative variable:

e  Multiple series correlation coefficient (Kose,
2025).
For the animal science as in all the other branches of the
science the correlation coefficient (CC) is a basic relation
statistics. In many studies confidence interval of the
correlation coefficient is ignored. But interval estimation
is very essential for statistical prediction.

Recent studies have shown that imprecise estimates of
correlation coefficients can result in a series of problems,
including an increase in multicollinearity in multivariable
regression analyses, as well as overestimating direct
effects and increasing noise in path analysis. In this
sense, it is essential for experimental planning to ensure
sufficient n to estimate correlation coefficients with an
acceptable level of precision (Olivoto et al.,, 2018).

In this study, nonparametric and parametric 95%
confidence interval (CI) for correlation coefficient were
compared with using goat kid growth data.

2. Materials and Methods

This study was carried out at the private dairy goat farm
in Bafra province of Samsun, Turkey (40°31'N, 36°53'E
and 650 m above the sea level). Data was collected from
82 Saanen kids from birth (W0) to six month of age (W6).
The well-known parametric confidence interval of
Pearson correlation can be calculated as given in
Equation 2 (Mudelsee, 2003):

Cl =tn2, u/Z-Sr

1—172 (2)
n—2
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The nonparametric confidence interval of Pearson
correlation can be calculated as given in Equation 3
(Olivoto et al,, 2018):

CI=0.45304r* 2.25152 * n-0-50089 3)

3. Results and Discussion

From birth (WO0) to six month of age (W6) of Saanen kids
monthly live weight, the minimum correlation coefficient
was obtained as 0.7239 between W0 and W3, and the
maximum was obtained as 0.9902 between W4 and W5
(Table 1).

The correlation coefficients showed high relations as
expected for live weights. To demonstrate the confidence
intervals correlation coefficients was sorted ascending.
nonparametric
95%confidence intervals were given in Figure 2.
Correlation

Correlation  coefficients and its

coefficients and its parametric 95%
confidence intervals were given in Figure 3.

The range of nonparametric confidence intervals was
0.026542 when the range of parametric confidence
intervals was 0.102553. It means that nonparametric
confidence intervals was so close to each other when
parametric confidence intervals was not. With the
increasing correlation coefficient parametric confidence
intervals decreased but nonparametric
intervals. Its underlying reason is the estimator of
parametric CI when the CC increases the CI decreases

confidence

because of the standard error of correlation coefficient as
seen in Figure 3.

Tablel. Pearson correlation coefficients for monthly live weights of Saanen kids

w1 w2 w3 w4 W5 we
WO 0.8527 0.7908 0.7239 0.7558 0.7641 0.7588
w1 0.9705 0.9402 0.9112 0.8867 0.8600
w2 0.9827 0.9599 0.9317 0.8972
W3 0.9671 0.9356 0.8948
w4 0.9902 0.9686
W5 0.9842
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Figure 2. Correlation coefficients and its nonparametric 95%confidence intervals.
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Figure 3. Correlation coefficients and its parametric 95%confidence intervals.

4. Conclusion

The nonparametric confidence interval for Pearson
correlation coefficient is more reliable than parametric
confidence interval. Use of nonparametric confidence
interval can be preferred instead of parametric
confidence interval for animal studies.
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