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|
) L) 2iags v (
[le WiV aiag 235l )gial] Br—— [ e liaal) oISA Jsla]

Dlgall ansty SllgionaS AN cliially 4 panll Zuay)

81

——

o |




o |

Y

IDOCE ill
UNIVERSITYll

Loadall Auiloyall JSU 2 g KN Aaaadll]
Slea) (0 %40 o i e (U dlaall ile g yiially dojlaally A€l Jlall) Lisad) Ll cllgion
3smy Aallall (glall Lelia¥) cble lilanl (e %33 sak aaluds calle salsall 260L5e<I dalal)
S Ao sgally 5l dadai] Lalig cdplalal) Aadaiy) 5))a) 8 dpadil) L) ) adi el DG 18
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Slas) Jll iy Jald aSon oS zisai il & Cnd) 13g] Al dpalel) daalonal) i
sl Jall iy —4S5 s i Gl 4eSon i Lo 13- el ASY) o il
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(Quantum Computing) e seSll dacsgall i e Al )y (3 sl Cpfinlll dliinall (36Y)
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G 8 oSl 2y cJaiie J< 0 s (ge 8 (5] Jaxs YMeasurement Framework).
e Jo2S Python 4 Waag sasge daia pe calilull
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<S5 (H6) Sshud Slaslad) CFAU. il
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Lla) Jal Sl miay o(plaiw¥) LSl ad) anlially ¢ (EnergyPlus)adyhall Sulinall i3,

Gohl) sgar Lae ¢Aids Anlng Gl al)) o 2l o) il ajill L) ey (AR diagie
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Einall oS ppecsil) 2dSin g AaSIal Aflany) dylaal

" (Quantitative ducal)ll slSlaally dadeill e LGl oSl njaill meid)” e dudall oda el
A6 dadde Slajie ) e Wit lon & ) il @il jill dea AEmpirical Methodology).
(Statistical Analysis lasy) Julaill Cullid (he dlalSie aja i Canall Conginy ¢ putigl) @aaill
) et i ¢ aay (S AU lysiglly 2,1 day 3ae ) i) eda Cargs YMethods).
JSA Gl led Jaxm e daslll el (Statistical Significance) ddlasy) AVl lé
35U ALl cilasliall b e lhaaY)

(Descriptive Statistics) sl slasll Jdaill (e ugiee Gl Lilasy) LKl Jods
NEN clanyly A€ Ghpedieally claladl e slieall dadcall ULl gl Gandli

Hypothesis Testing) bzl jldY  Sleall cuaell Jia sdl(Inferential Statistics
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Gl A8lan ) & lad) |

dasall Gl jgats ek panl P gl clasy) |
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Al AN Gl cilaaydll Hlad) P V) clasy) |

(EDA) alisain) Alasy! dalsally cililall jaglats duia

ChHEad [ ledial) seals LSAN il (e 4ol (Big Data) desall bl glad) Jé

(Exploratory Data Analysis — _laSia) Jlasy) diail)l cadled Gl aiy AV |

dxslill (Outliers) silall aall e CrdSlly clilbull panhll aujsill agd ) s jall 038 CaagsEDA)).

cSLOU Jla¥l cilKad JUael o) dbial) clageall oo

Lilias) 53Lall5 2 58kall atll Aallaal .

asil (Isolation Forests) Jiell ciblé duayss Galsi s Lilaa) Jiall gl (uliia o
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dieill Glsadll dalladl (Moving Average Imputation): <l cillavgialls (asgenl) o
Baghtall aidll (miganl Lia) sea jall ejatiall Jacsgiall Aales Gaaall gudad (3 )LEY) (jlagd (e Aaslil)
bl leded) Jaaalls JUAY) (50

$$\bar{X}_t = \fracfisum {i=1}Mn} w_i X_{t=i}}{\sum_{i=1}\{n} w_i}$$
AAl) il casaly L3S Ayl Galae2.

(Kurtosis) zl)éilly (Skewness) <|al¥y (Standard Deviation) (g)lbaall ahai¥) Glua o3
ol Agales) dilian) LoV pgs aaad U8 clld) Hlisl depds agh Glasal (ASlgial distias U]

(alaall Jalasl) hag yi 9 (Normality Tests) ddlsieY) <l ylaa)

(Jlaal gail) 483 (Jia) Aasil) ariall dillae (g Ao Y5 eleanl Cullad A8 iga g 48 50

" (Gaussian  Jlsie¥) anhll i@l duapdl (LopSl c@ligdslly o algghll jisl aas

layd o) Ji clilall clie e ¢ liad] Sl agiall el (g «Distribution).
a)la dllaie) ol ylnaY

Llloe ) LaaY Ll ka1

Sl BGeY) (e 3aall S5 JoSsig  le Al adies

Lliall 4@l wluall (Kolmogorov—Smirnov Test): Cagijen—cagjsngalsS jlad) o
(el e e LKA Clalaad) (e liidll)

s Clelf i) Laas ) il (Shapiro-Wilk Test): @llg g uli jlas)
.(S.J.JAA 2..11_.}4.@ k"_ll):\ﬁ DA Cl:\‘)l\ c—’l-‘;‘-ll}s
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dpaleddl e Aileaa) chlaa¥l ) Lila) JEY) 2 ddlse¥) s Jhaiul dla by el

- alall 7 ) Al lecal(Non-Parametric Tests)
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¥ (p >= 0.05) ¥ (p < 0.05)

Jidloe) e ity [farnds ddlvie) Slily [
| |

v v
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(BY_i%) abedl) duiiall 2l 45jlall dojlall Lokl Aslany) (ebill Cilydige (o ddghana ifisg
($\nat{Y}_i$): L) lod dadsiall aslls

(Root Mean Squared Error — RMSE) _auill Uadll Jausia j3a].

z 35l i) g3e Ol 8l eUadY) adialy a gk Cam ¢ oY) A dl) HLARY el Gebikall e
sasiladll 5o A0 gy daal)l YA 4

$SRMSE = \sqrt{\frac{1}{n} \sum_{i=1}"{n} (Y_i - \hat{Y} i)"2}$$

(Mean Absolute Percentage Error — MAPE) syl slladll Uasll Javgia2.
slsY) Ayl b Cangiead) %90 I Sals

$SMAPE = \frac{1}{n} \sum_{i=1}n} \left\vert{} \frac{Y i — \hat{Y} iKY i} \right\vert{}
\times 100\%$$

(R? Score)xaasll Jalas3.

daatl) S0 Cuas elilal) 4 Alasy) (Variance) coldll juws Ao SA zdgail) 8508 (g3a (s
ol ladll U5l o) 5\Slas (3 Aaa)plsall Talhae Talas (1.0) e du )

(H3) Sl wysiy ebaal daiiyall culiall (T-Test) Lol

Sl Jals Bl @Dlgial (min 8 (@oiail) el il lsa b daleia) A il lasy

" (Paired—ilagydl cliell T jladl slul o Gnd) adiey %40 ) %30 e osliS cansy

S il Al Gt s L3sS) Ajlie ) Slasy) Gslud) 138 siSamples T-Test).
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Lculillg

(Al Agent). seliba¥) £ISA Uy 5o} cant (Sl

daoal) dagilly Apcalsyll Alaledll2.
sl @haall GlaVly (D) Goeld) G Godl) hawgie (do 2l ddlaa)) t dad laa
($S_d$):

$$t = \frac{\bar{D}}{S_d / \sqrt{n}}$$
A Ainal) Bllaia ] Aol culS 13 Lo Laale o lilacal] ¢S Aol by Abnil) dpcajdll Job o5
Aglasy) Al e bl gaad) Ul jisl 05 of Ll oy L cp-value < 0.05

(Paired T—Test)

daniyell Cluall T jlaal 447 |

]| oS0 s oBlgind ——P [l it )] €—— gl S5 Dl |
| |

P <0.05 | Slasy) HLosVl alVs culS 1) ot dlgihe Lpalel) it |

(H5) 2,0l 43)2ad (ANOVA) (sala) cplall (las
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Abstract

This research addresses the inherent contradiction between "artificial intelligence as
an energy consumer' and '"artificial intelligence as a tool for enhancing energy
efficiency." It bridges the knowledge gap by formulating an interdisciplinary
quantitative approach that empirically tests the ability of intelligent algorithms to
generate genuine energy savings—outweighing their computational operational
costs—across three key sectors: national grids, urban infrastructure, and data

governance.

The study offers several recommendations and strategies to maximize the benefits

of artificial intelligence in energy efficiency while mitigating adverse effects.

Keywords: Atrtificial intelligence, energy efficiency, knowledge gap, intelligent

algorithms.
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