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A Study on the Extended Weighted Correlation Coefficient
using a Weighted Adjustment Parameter
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Abstract

In this paper, we compare and analyze the pearson correlation coefficient, the weighted correlation coefficient and
the Weighted Adjustment Parameter Correlation Coefficient (WAPCC). The traditional Pearson correlation coefficient
considers all data points with equal importance, limiting its ability to reflect the influence of specific data points. To
address this limitation, the weighted correlation coefficient has been proposed; however, it lacks the ability to adjust
for extreme weight distortions. To overcome this issue, we propose an extended weighted correlation coefficient
incorporating a weight adjustment parameter(cv), which allows for more precise control of highly weighted data while
minimizing distortions caused by extreme values. Additionally, this approach enables the emphasis of specific groups
in the analysis. To validate the effectiveness of WAPCC, we conducted a comparative analysis using real-world
hospital patient survey data. The results confirm that the proposed method contributes to a more precise measurement

of relationships compared to existing approaches.
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Table 1. Pseudocode of the proposed method

Step1. Data Loading and Preprocessing
Function load_data(file_path):
Load the data and keep only samples with “var1”
and
“var2l"greater than 0
Return Cleaned DataFrame
Step?2. Weighted Calculation
Function normalize_weights(dataframe):
Normalize "var1” and “var2” to a range [0,1]
weight = 1 + 0.5 * vartnorm + 0.5 * var2norm
Return DataFrame with Added Weights
Step3. Calculation of Weighted Correlation Coefficient
Function weighted_correlation(X, Y, weight, a=2.0):
Compute weighted mean of X and Y
Compute weighted covariance of X and Y using
weighta
weighted_corr = Covariance / (Standard Deviation of
X *
Standard Deviation of Y)
Return weighted_corr
Step 4. Weighted Correlation Matrix Calculation
Function
compute_weighted_correlation_matrix(dataframe, a=2.0):
variable_List = ["var1”, "var3’, "var4”, "var?’,
"vars']
For each X, Y in variable_List:
fX=Y:
Weighted_Correlation_Matrix[X, Y] = 1.0
Else:
Weighted_Correlation_Matrix(X, Y] =
wighted_corrlation(X, Y, dataframe["weight"], a)
Return Weighted_Correlation_Matrix
Step 5. Execution and Result Saving
df = load_data("your_data.xisx”)
df = normalize_weights(df)
weighted_corr_matrix =
compute_weighted_correlation_matrix(af, a=2.0)
Save weighted_corr_matrix to
"weighted_correlation_result.xlsx”
Print completion message
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Table 2. Descriptive statistics of each variable
Variable name Explication Unit Average Stagdgrd Minimum Maximum
deviation
liver function_GOT liver function test values(GOT) UL XX.XX XX.XX X X
liver function_GPT liver function test values(GPT) UL XX.XX XX.XX X X
Diabetes blood glucose level mg/dL XX XX XX XX X X
triglycerides blood triglyceride level mg/dL XX XX XX XX X X
) fatty liver presence ~
fatty liver presence (absent0,present: 1) XX XX XXXX 0 1
BMI body mass index kg/m? XXXX XX.XX X X
hemoglobin hemoglobin level gldL XX XX XX.XX X X
¥ 3 8 2 ZojE Al
Table 3. Pearson correlation coefficients among variables
. Liver function | Liver function . . . Fatty liver .
Variable name GoT GPT Diabetes | Triglycerides oresence BMI Hemoglobin
liver function_GOT 1 0.78 -0.12 0.19 0.19 0.16 0.08
liver function_GPT 0.78 1 0.21 0.25 0.36 0.32 0.23
Diabetes 0.-12 0.21 1 0.16 0.26 0.22 0.16
triglycerides 0.19 0.25 0.16 1 0.31 -0.26 0.27
fatty liver presence 0.19 0.36 0.26 0.31 1 0.24 0.29
BMI 0.16 0.32 0.22 -0.26 0.24 1 0.21
hemoglobin 0.08 0.23 0.16 0.27 0.29 0.21 1
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Table 4. Results of weighted correlation coefficient
. Liver function | Liver function | . . . Fatty liver .
Variable name GoT GPT Diabetes | Triglycerides presence BMI Hemoglobin
liver function_GOT 1 0.77 0.15 0.17 0.18 0.14 0.05
liver function_GPT 0.77 1 0.21 0.24 0.34 0.29 0.19
Diabetes 0.15 0.21 1 0.16 0.25 0.20 0.14
triglycerides 0.17 0.24 0.16 1 0.31 -0.26 0.27
fatty liver presence 0.18 034 0.25 0.31 1 0.24 0.29
BMI 0.14 0.29 0.20 -0.26 0.24 1 0.21
hemoglobin 0.05 0.19 0.14 0.27 0.29 0.21 1
¥ 5 7t&x =3 m2iolg AzAL Aot
Table 5. Weight adjustment parameter correlation coefficient results
) Liver function | Liver function ! ) ) Fatty liver )
Variable name GoT GPT Diabetes | Triglycerides Dresence BMI Hemoglobin
liver function_GOT 1 0.79 0.16 0.18 0.19 0.15 0.06
liver function GPT 0.79 1 0.23 0.25 0.36 0.31 0.21
Diabetes 0.16 0.23 1 0.17 0.26 0.21 0.15
triglycerides 0.18 0.25 0.17 1 0.31 -0.26 0.27
fatty liver presence 0.19 0.36 0.26 0.31 1 0.24 0.29
BMI 0.15 0.31 0.21 -0.26 0.24 1 0.21
hemoglobin 0.06 0.21 0.15 0.27 0.29 0.21 1
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Table 6. Results of three correlation coefficient analysis
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) Pearson correlation Weighted Weighted adjustment parameter
Variable name - : . . o
coefficients correlation coefficients correlation coefficient
liver function_GOT 0.1919 0.2053 0.2075
liver function_GPT 0.3667 0.3663 0.3533
triglycerides 0.2675 0.2435 0.2233
BMI 0.2435 0.2233 0.2150
hemoglobin —0.7423 -0.7001 —-0.6825
Correlation Coefficient Analysis Results

1,500

1.0000 - ’.' - — -

os0o W — T~

L0000

liver function_GOT liver function_GPT triglycerides hemoglobin

-4, 5000

-1.0000

- 15000

\
\
-2 0000 h
-2.5000

g PEA 20N COFrElEtinn COBFHCIENTS m— WWeighted

Correlation Coefficients

T8 1. 3Hef Al

- e Weighted Adjustment Parameter Correlation Goefficient

=4 21

[WAPCGC, 0=2.0
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Table 7. Overall statistical results of the three correlation coefficients

Group
Analysis ' . Qutlier highlighting ) !
method Appied weight « value offect fealure Resolution of analysis results
availability

Pearson liver function Measures the basic linear relationship
correlation test N/A highly affected|  impossible between variables but does not reflect
coefficient values(GOT) logic and the influence of specific group
Weighted liver function ' . It is possible to analyze by emphasizing

. partial possible : . o
correlation test N/A itioation (Fixed weight data with fatty liver, but the weighting is
coefficients | values(GPT) 9 9 fixed
Weighted
Adjustment ) . .

blood - ) » ' | A more precise analysis is possible by

Parameter optimized | maximummitig | possible(dynamic : - )

: glucose - ) L dynamically adjusting the weights based
Correlation a=20 ation weighting) . ”

. level on liver function and BMI values

Coefficient
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