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Abstract

Purpose: The purpose of this paper is to present a new methodology for statistical modeling, which, unlike all commonly
developed models and algorithms, maximizes the reliability of the results instead of the resulting accuracy. Accordingly,
a new class of statistical modeling approaches has been developed by replacing conventional processes with the proposed
process.

Methodology: The multiple linear regression method has been selected to implement the proposed methodology in this
paper. To comprehensively evaluate the performance of the proposed regression model, 10 standard datasets from the
literature on statistical modeling have been considered.

Findings: Overall, the results show that in 65% of the studied data sets, the proposed model can generalize more than
the usual multiple linear regression. The proposed regression model, on average, has been able to improve the accuracy
of the modeling by 5.571% and 6.466% in mean absolute error and mean square error, respectively, compared to its
classic version. These results clearly show the significant effect of reliability of the results on the degree of generalizability,
which is basically not considered in the usual statistical modeling processes.

Originality/Value: Statistical modeling is one of the most important tools for simulating real-wotld systems and data
sets that are often used to make decisions in a wide range of applications. Several different approaches have been
developed in the literature with different features to cover real-world issues with the desired accuracy. However, such
methods follow a similar concept and idea in the modeling process. The performance basis in all conventional statistical
modeling approaches is based on the assumption that maximum accuracy in experimental and inaccessible data will be
obtained from models with minimization of error in training data. Although this is a logical and standard procedure in
traditional statistical modeling spaces, it is not the unique way to achieve maximum generalizability. In other words, the
generalizability of the model simultaneously depends on the model's accuracy and the level of results' reliability. In this
paper, a new methodology for statistical modeling is presented, which, unlike all commonly developed models and
algorithms, maximizes the reliability of the results instead of the resulting accuracy.

Keywords: Decision-making processes, Statistical modeling, Accuracy and reliability, Generalizability of results, Prediction,
Multiple linear regression.
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2 Auto Regressive Integrated Moving Average (ARIMA) (PCA)

3 Artificial Neural Networks (ANN) 8 Mean Absolute Percentage Error
4 Support Vector Machine (SVM) (MAPE)

> K-means * Mean Absolute Error (MAE)

¢ Self-Organizing Maps (SOM) '“Root Mean Squared Error (RMSE)
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Figure 1- Chart of the total number of rental bicycles (Y).



0k Jald o3 Shas sla oL 58 o ST a0 V0 v Jibe a5 Shas (o) (slada 3 31 Bl glatens ¢ s
b anlie )5 gme slazel Cobils (golgiing w80 ot (g Sy e 350 0lie 5 Ladibe (sllas Solay o (S0l 5 s 5l )08
Cowsty YIVVAT0 5 \[$AV% A1+ 48YY% (ATV/A36% NOFOVA+ %0 AOY/O VIo 55 4 355 5 ymes 35 SewdS a5en
s gazes ol 358 0 olo O 3550 3 la o 5 0as Sl p9> wyed Olyeny “UJlIndoorLoc-Mag” ols:e b esls as semes A oo
oo (o Sl pitie il o (yun) el s Ok 93 2ok &2 gl o 0050 (IS pliCamBsn @t SleST 4 b o 00l
Sl aS L8l oo Xo U X1 i 5 4 Slases jyms v (nl 53 ol iolis iomed 57 5 < Xgpme dw 55 (meblie Solis
Slaserte palis sl ged 5 ¥ JSS 55 (V) (pliumbps gt polis 1o g0l g g0 48,8 IS4 (V) ol gt JlAks 2y
Jador 53 asls piie 5 periogs (Sl ite (SOl Dlssaas i pn Lol S s 5 & JKKD 55 atsls e Blie 5> o
Slag o Jold (65 lwargs (..:i)jij\ Lau 5 a8 SIS 680 as (y5us S5 59,5 ) euw@@ﬂ;@u ROWPNEREHS o

gl Jeol (V) dlalas U sllas aslsl s el 03 S dcsloes  Jsone

Y = 1547 -0.035 X, —0.028 X, +0.036X,, + 0.283 X, + 0.181 X, —0.025 X,,. (V)
033, danlen slazel Sl (6 3lus ST S 5 a8 (golgiliy 8 o ()5 S5 sy 3l odon sl S S (6 i ke
sl ol Cowsas (1 €) alas U 5ullas el

Y= 109 —0.014X, —0.068X,+0.029X, + 0.118X,+ 0.204 X, —0.062X,. ()
Sur Jas (s Sy Jie 350 Ole 5 adide sl Silas o S0ke 5 o pllae s (Sl ol (g3 Shas (sla a5 Ls
O848+ % NAT0% YNVYTo Mo Y¥o 5t 555 e 55 SawdlS e b avlie 5 oo sbazel Sl (golgiin
A St TN % 5 0Y/14Y%

oI
8000

6000
4000

2000

0.3 0.6 X9 0.9

6000

4000

2000

0.2 0.4 0.6 0.8 X11 1 0.1 0.2 0.3 0.4X12 0.5

(88 y97x0) X12 B X9  coeuogi (g juriin il g3 30 ((g0g0e y92x0) (glaul,S (gldas 1290 Slui it Hlogas - T S
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Table 3- Statistical characteristics of the UJlIndoorLoc-Mag data set.
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