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Abstract: This study investigates Support Vector Regression (SVR) as a pre-processing 

filter for Ordinary Least Squares (OLS) in a simple linear regression using simulated 

data at six sample sizes (n = 50, 100, 200, 400, 700, 1000). An ε-SVR with a radial 

basis function kernel is first fitted; observations identified as support vectors are 

retained, and OLS is then re-estimated on this subset. Model quality is evaluated by 

information criteria. For all n, retention ratios remain consistently high (0.81–0.96) 

while AIC and BIC consistently decrease post-filtering (ΔAIC from −4.26 at n=50 to 

−313.29 at n=1000, with almost identical ΔBIC). This implies a meaningful increase in 

penalized likelihoods without a change to OLS parameterization. Thus, these results 

support SVR as a reliable denoising filter for enhancing a linearized signal in future 

estimation, creating a low-cost and easily repeatable avenue to improve classical 

regression results when faced with noisy or structurally mismatched observations. 

Keywords: Support Vector Regression, Simple Linear Regression, Simulation, Kernel 

Function. 
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)  :المستخلص  الدعم  متجهات  انحدار  استخدام  في  الدراسة  تطبيق طريقة  SVRتبحث هذه  قبل  تمهيدي  ( كمرشح 

( في نموذج الانحدار الخطي البسيط، وذلك باستخدام بيانات مُحاكاة عند ستة OLSالمربعات الصغرى الاعتيادية )

نموذج  n = 50  ،100  ،200  ،400  ،700  ،1000أحجام عينات ) تقدير  أولاً  تم   .)ε-SVR    نواة باستخدام دالة 

(، ثم الاحتفاظ بالمشاهدات التي تم تحديدها كمتجهات دعم، وبعد ذلك أعُيد تقدير نموذج RBFالأساس الشعاعي )

OLS   أنه عبر النتائج  أظهرت  المعلومات.  باستخدام معايير  النموذج  تقييم جودة  تم  الفرعية.  المجموعة  على هذه 

( ثابت  بشكل  مرتفعة  الاحتفاظ  نسب  بقيت  العينات،  أحجام  معياري 0.96–0.81جميع  قيم  انخفضت  حين  في   ،)

AIC  وBIC  ( الترشيح  عملية  بعد  منتظمة  −  ΔAICبصورة  −  n=50عند    4.26من  عند    313.29إلى 
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 n=1000  مع قيم ،ΔBIC    شبه متطابقة(. ويشير ذلك إلى تحسن معنوي في دوال الاحتمال المعاقبة دون تغيير في

نموذج   استخدام  OLSمعلمات  النتائج  تدعم هذه  وعليه،   .SVR    الإشارة وتعزيز  الضوضاء  فعال لإزالة  كمرشح 

الخطية في التقدير المستقبلي، مما يوفر آلية منخفضة التكلفة وسهلة التكرار لتحسين نتائج الانحدار الكلاسيكي عند  

 التعامل مع بيانات مشوشة أو غير متطابقة هيكلياً. 

 انحدار متجهات الدعم، الانحدار الخطي البسيط، المحاكاة، دالة الكرنال.  الكلمات المفتاحية:

Corresponding Author: E-mail: balsammustafa95@mtu.edu.iq           

Regression analysis is one of the primary tools used in understanding variable relationships and 

making 

techniques used as part of this construction are Support Vector Machine 

(SVM) Regression and Simple Linear 

are used commonly with the same goal of 

discovery within data and using those discoveries to predict with 

versatility in 

processing both linear and non-linear regression tasks Zhang & O'Donnell (2020). It identifies the 

can transform input data into higher-dimensional feature spaces wherein linear 

separation becomes feasible. This 

between variables and, thus, offering strong predictive 

capabilities Hastie, T, 2009). Conversely, Simple Linear 

Montgomery, D. C (2021). 

Essentially, Simple Linear Regression seeks to establish a linear relationship between 

Simple Linear Regression seeks to assess the extent to which variations in the independent variable 

impact the 

providing insights into the directionality and strength of relationships 

between variables. This paper investigates 

applications to comparative advantages, 

we seek to clarify the rationale behind these techniques and provide 

apply these 

regression techniques through Supported Vector Regression and Simple Linear Regression, we give 

simple deductions that require strategic conclusions, Support Vector Regression and 

Simple Linear Regression 

Where engineering improvements and security developments stem, one can note a dependence upon 

microwave filters, Wu and Luo note that manual tuning is limited by nonlinearity and 

unclear relationships 

multi-output least squares fuzzy support vector 

regression, Wu and Luo apply a chaotic ant colony algorithm to 

the filter 

characteristics of an eighth-order cavity, laying the foundation for subsequent real-time tuning 

efforts 

for security are observed in maritime security with vessel trajectory 

prediction. According to the findings by Luo 

support vector regression in trajectory 

accuracy and operational efficiency. Further, Sun et al studied transformer 
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transformer cooling methods over time and challenges with heat dissipation, effectively predicting 

hotspot 

predicts hotspot temperature based on transformer operating data, 

successfully validated against actual operating 

regression of increasing robustness for 

localization problems of non-linear filtering problems that differentiate 

probability 

density function rather than using particle confusion as the predicted state, significant 

improvements 

2nd: Methodology 

1- Support Vector Regression (SVR) 

to generalize the model. It uses a kernel function to project values into a higher-

dimensional space in which a 

nonlinear regression using a linear equation in that newly 

transformed space. SVR differs from other regressions 

itself. It has been 

applied successfully in diverse contexts requiring prediction, like time series forecasting, 

from brain imaging in disease investigations by revealing distributed activation patterns Xiang, D. 

H (2012). 

classes define the SVR approach. It offers outstanding predictive accuracy 

and generalization due to being 

2- Kernel support vector regression (KSVR) 

are built using SVM and kernel functions. In stock market index prediction, KSVR 

performed well in terms of 

chemical and biochemical oxygen demand. In cloud data 

centers, support vector regression predicts host 

The main objective of ε-SVR is to estimate a function with a maximum divergence of ε from the 

actual 
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According to equation (2), ε-SVR involves a linear regression with an ε-insensitive loss function, 

penalizing 

indicating low prediction error tolerance and a broad tube indicating high 

error tolerance. Several ε-insensitive 

Note that the 𝜀-insensitivity loss function in equations (3) and (5) defines an 𝜀 tube. If the predicted 

value is 

the magnitude of the difference between the predicted value and the radius 𝜀 of 

the tube, figure (2) 
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The filled ■ are support vectors, and the empty □ ones are not. Hence, SVs can appear only on the 

tube boundary 

The original optimization problem in (6) is now  written as a multiobjective optimization problem 

with additional 

 

Where C > 0 is a regularization parameter, ξi andξ𝑖 
∗ are slack variables for measurements “above” 

and “below” an 

training error, and model VC dimension. Increasing C 

value penalizes larger training set errors, resulting in a 

large C value prioritizes 

prediction errors, ignoring solution complexity, while a small C value prioritizes flatness. 

A Simple Linear Regression model is a foundational statistical technique used to understand the 

relationship 

(often denoted as Yi) and an independent variable Xi Cardoso (2024). 

The relationship is represented by a linear 

The goal of Simple Linear Regression is to estimate the coefficients β0 and β1 based on the 

available data, 

model. The parameters can be estimated by using the Ordinary Least 

Squares (OLS) method Hodeghatta (2023): 
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Scholars took great care in their approach, testing support vector regression with different kernels 

based on 

dependability of regression findings. Filtering with the radial basis function kernel 

from the support vector 

before simple linear regression was applied to see how it 

compared to the original findings. This process of 

improving predictive accuracy 

and ensuring the strength of later analyses. Ultimately, support vector regression as 

Filtering this way guaranteed accuracy within the structural integrity of the analysis while allowing 

for 

3rd: Applications 

1- Data Description 

Simulated data was used; the dependent variable and independent variable are generated via Python 

software 

Table (1): shows the performance metrics of statistical accuracy for the varying sample sizes. 

n Sv-count Retention ratio 
OLS before OLS after Difference 

AIC BIC AIC BIC ΔAIC ΔBIC 

50 48 0.96 158.79 162.61 154.52 158.27 -4.26 -4.35 

100 81 0.81 372.70 377.91 319.07 323.86 -53.62 -54.04 

200 179 0.90 745.97 752.57 687.23 693.61 -58.74 -58.96 

400 367 0.92 1498.84 1506.82 1406.30 1414.11 -92.54 -92.71 

700 628 0.90 2585.48 2594.58 2386.86 2395.74 -198.63 -198.84 

1000 885 0.89 3649.39 3659.20 3336.10 3345.67 -313.29 -313.54 

 

Applying support vector regression 

uniformly lower AIC/BIC relative to pre‐filter OLS within 

each n: ΔAIC ranges from −4.26 (n=50) to −313.29 

monotonically with n. Because the OLS 

parameterization remains unchanged (intercept and slope), these 

indicating that the SVR 

step effectively excises observations that degrade the linear fit (noisy or structurally 
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