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Index plot of residuals for Coronavirus dataset
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2021 - 2019 3 58l U, 8 iyl ua8il) 3kl RMSE ad e g 11 Jga

. Data with auto-correlated errors and

Methods Data with auto-correlated errors high leverage points in x; and x,
RMSE RMSE
oLS 0.3334 2.3334
COPW 0.04311 1.0541
COPW_M 0.0578 0.9447
COPW_MM 0.04367 0.7225
COPW_GM 0.04351 0.7017
RCOPW 0.04342 0.5189

s yoall Slag yall 43k oo Taall cilay o Jous gial 4 l8ie il el Lgapan il (35l o Jaadli odle) Jgall
2 JSEN b e e LS (5 AY) (3pdally 4 jlie s Gl sl cld S il

RMSE for Estimated methods (data without outliers)

oLs coPw COPW_M COPW _MM COPW _GM RCOPW

Lla) Uig a8 clild a5kt RMISE al Al dda yay) 12 JSi

RMSE for Estimated methods (data with high leverage points in x1 and x2)

oLs coPw COPW_M COPW _MM COPW _GM RCOPW

Allad) dadl ) a3 g gy Adanall Ui g )98 il jafil) (5 st RMSE sl Al dda i) 13 Js
Dl LSS 3okl glal ol anid X2 5 XD el & llall Alle dadl ) 28 il &5 Led )5 A0 Al d L
AUial) dallas 3 s Ll OIS Aipasl) 3okl o) aad il s (RMSE af gl )l JA (e gl 5 a5 S (<
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Linear regression analysis is one of the most important statistical
techniques in many fields such as economics, survival studies, business
administration, medicine, engineering, etc. To estimate the coefficients of
a linear regression model, the least squares method is often used because
of its good advantages and ease of calculation. However, the presence of
single or multiple outliers in a data set can destroy OLS estimates. Many
researchers have mentioned that a real data set typically contains 1% to
10% of anomalous observations. Outliers in explanatory variables, called
high leverage points (HLPs), have more serious effects on OLS estimates
than outliers in the variable y. High leverage values are responsible for
the problem of masking and swapping in linear regression. HLPs also
cause the problem of multi-co-linearity and have a significant impact on
the accuracy of the estimates. Therefore, it is necessary to detect these
unusual observations. Also, the estimates of the least squares method can
suffer from a significant deterioration in the presence of the auto-
correlation problem. To address this problem, a group of methods have
been proposed, including the Cochrane-Orcutt-Price-Winston iterative
method, but unfortunately most of these traditional methods fail
individually to address the problem of autocorrelation between errors in
the presence of outliers. In this study, a robust method was proposed to
address the complex problem of autocorrelation in a multiple linear
regression model in the presence of outliers and high leverage values. The
performance of the proposed method was evaluated using real data.
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