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(PCA) L)) cilig€all ) Jalail) duagia 1] o¥) cullaal)
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Al lagladl) e Baliall g clpinal s Qs DA e il

Lialsl) clBatlg alail) (M Ll
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Aalgl) o paial) auaas NG
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Ll bl ool 8 b S el
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aygums Jon Lo calad¥) D 5l L eliad b )l cilis€all gl alasinls cibilal Jia oS

il < gy g agds

PCA (g cilgha i) ¢ ,al)
PRl gladll Uy Loyl ligall ) lail) gadal S

\gudiiiy clibad) asand Yol
dallee DA (e lgiasa o S pe (g paall goagally Alall i) Gllall aas Bshall 238 (el
g o) Adykaiall Al 5l B gakal) asll

! Michael Greenacre and others, Principal Component Analysis, University Pompeu Fabra, Barcelona, Department of
Economics and Business, Economics Working Paper Series, No. 1856, 2023, p. 1.

2 Herve Abdi and Lynne J. Williams, Principal component analysis, Wiley, Vol. 02, U.S.A, 2010, p. 434.

3 Sidharth Prasad Mishra and others, Multivariate Statistical Data Analysis- Principal Component Analysis (PCA),
International Journal of Livestock Research, Vol. 7 (5), 2017, pp. 64-70.
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¢ (Correlation Matrix) dals;¥) 4dgeas o (Covariance Matrix) il ddshan clus A

Cilpaie ae Jolall wie Jals V) ddgias Wle Juaig - bee i puiial) a3 (g3 (a3 iy ¢dlial) <l puaciall

PIRY] Silgadiallg PN ‘a.sﬁ\ i )y
s Bl o el ddghiadd (Eigenvectors) 4aldll culgatidly (Eigenvalues) dsl) aall cawas
o2 lalad) ) A9 gl L s 8 ety O5Se IS oy ) bl ke e AN aR))

ala¥) clpaial) elimd & il o<al)

dond ) CligSal) iy il
CsSall S A1 Aall 53 GsSall Jhar ung A1) Lgail Uiy WS Wi duel) clisSall i

bl 8 cplall Vs <Y

A ) cilig€al) dae LA : laiala
ASLRal cplal) daas Lgia ¢ pulas e e aldeWh Lgy Llasy) i ) Ayl lgSall dae daay

Scree ) pailinal cplall lhaie DA e gl (AU colall 50 %90 5 %70 G dased Caagins Lo sale)

!(Kaiser's Criterion) ,3\< jlas i (Plot

doand )l il gSall cilayd clua :lasla

bl de gana (pana Adaadle S (Principal Component Scores) duwiyll culifall cula )y s
2aall waall sladll 8 daadle IS adge lajall s3a i L5)lakl A0 cGilgatiall aladiub NI
eyl sl Ay

! Sidharth Prasad Mishra and others, Op.cit, pp. 71-76.
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S IS 4 by 05Kl s Jasiy Jnal) uxial) o ) Zllall 0gY) ey L Laedyl) ciligSally
lige e dlaill (Kpms bty ) cplal) daws o ol Sl ety G5Se S dadl audi s
Lgliaddy duahll Cilaal gun 8 ligSall 03 usdinny - bl SH cplal) a6 agass ) W)l

Ll Ay 8 daalad loled ity lee am l) clpiial) ile gane 20a3 Alglae ase cdfial

gty (aT) aaad) — (st i) ae) ;S culbaa)

(Data Acquisition, Structuring, and Normalization for Analytical Processing)
o ) Al ULl Jigad i s o Jalatll 230 A gigag 483 Glacal dals Sslad cililull Aigh 2
sl (et 4S50 Cpdige padlataly 3elie Ablan) gVl aladial iy Lee odijleell ALl dalaic

e gagag A8l Bygean Nl

(Data Collection Stage)cbibud) aas &aje :J§¥) & 54l

el cdlagall oda &AW alshall ilatg S50 clydigall sl 8 diliates Al Sshad i
(Ml Jpeaslly ¢ ) anll t gy ¢ Jlall jskall alasl (g dey JSI dpejdl) cyigally Aaleiall alal) bl
2024 1) 2019 (e 55iadl) diajll s5all @lldg cadlall LaslgiSally ¢ Sl Ny cadlall 5oLl

Sl &fy)dal ‘@.\AJ.A:_Q alball eyl el el Al e 1, S &)ﬂ\

(Data Structuring and Data Frame Construction)
Jigad DA b s ASHall hdigall ely jlae 3 las dagae Bshad ddaill UL el dlsje 223
238 A 5ol SlanYly oSl sl i Gkt (e (K AUSgay dabiia g ) ) bl
(Sl Bandl 1 ) Joaill dusdy slad et o dejsn (LaS L hiise 43 ae Jalail) &3 cllla )
202452019 ¢ L Lso3ll 5all lldg ALl Linglgi€ally ¢ Jall ) (Adlall 50U ¢ Jall Jgacasl

(ol L) (e @iaill ciled (Data Cleaning) cilibull dil dallae 2is o5 cdlajall o3 Plag

3 el Al i Les bl Jad g JalSs (lasa ) ABLaYL — Catay o — deadlil) i) JlaSids

Aallaall UL 2S5 383 (saa 8ydla Jadi i Aailil) cilydsall s3sa o
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clly @) <l Google Colab (Python) 4w (e Pandas 4oa aladsal o Mg
5aS Clgiaally Baee (S Ducjill chdgall e ) U gging dums cany IS Alsie (DataFrames)

K

.l(lndex) s

(Min-Max Jadl) obail) — &5 hall AL fua ) Lglisaty cilibul) Aallas dls s Gl g 54

(Normalization

¢daygna 5shd (Min-Max Normalization) asll skl dls je 35 el pdigall 20ate (oS Jlasl] 8
150 G sl (e (Ui (e o Bange a ) Ryl b sall Ala) 4l (isad ) Chags s

tJie) dalaa) Wgilaag (A (e ae )l (A laall ALE dabaa) cpitall Jea & dusaill 138 aguns
(B pan Ganliag (¥ arall ol Augiall Caailly cdniil] al

S @25y il e e 8 A il G dpenall Byl 8l aty A Al el

Laulsy (Min-Max Scaling & aladicl & «lsSall juain o ofyg¥) Bl & =y jpe— ead

g [1 0] Bt I cesd sise IS Jgao Cun «Google Colab (Python) diy i scikit-learn 4%
2 dlalaall
X _ Xi,min - X
Xﬁdmmax_7X

rua

el ALY dagl X
BEINIEINEEIEIMMIPIESY ISR S
BETWREIN IR OV NP,

Jagall priell @ X
(PCA) Lowwiyl) ciligSall ) (lathl 4 b (Gt (Jaya 1A cullaal

sl I dudall daapla sk dalye paje lladdl 138 PlA (e s udall cilall Lol
:(PCA) L)l

! Joseph Franklin Hair and others, Multivariate Data Analysis, 8th ed, Cengage Learning, U.S.A, 2019, pp. 58-60.
2 Joseph Franklin Hair and others, Multivariate Data Analysis, 7th ed, Pearson New International Edition, England,
United Kingdom, 2010, pp. 102-103.
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n
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COV(Xj,Xk) = Zm(uk— uijk) (X - Xij)
i=0

HOREEN

Lol chdsal 22 2
c sl e ko) Aol Cldsall aagie Uy, Uy
Abilieg dasye (5S3 Ageadll 028 « COV (X, Xy ) = Cjp Gun € ddshas oy s Cangl

ail) 48 sduadl (Eigenvectors) 411Ml) cilgadallg (Eigenvalues) 451 andl) cibs @SB g 44l)
A8 Cilgaially A ) (aling Gus o(PCA) dustl CilisKall (blad & Lasn sshaall oda a3
Loty AKaall LSl GligSall ae Wadae (golow AT wall (e de gana lgie Ty (dadghan dlalaal JaS
2l dlalaall 38y v JId Anie A A5 ded S
v.A=v.C

HOREEN

bl ddgaas: C
Mol adlind) g ULl eliad b Al UsSall oda clalad) saay I asidl 1 v
AlAl dal) ¢ A

0= (M — detC) 5aall dalaall oy &8I 2l Creaty

TN

Adgandl) 2aag idet

! Michale Fee, Introduction to Neural Computation, Principal Components Analysis Lecture 17, 2017, p. 22.
2 1an T. Jolliffe, Principal Component Analysis, Springer Series in Statistics, 2nd ed, United Kingdom, 2002, p. 20.
% Ibid, pp. 114-115
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Y lan T. Jolliffe, Op.cit, p. 21.
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t Ll 4 Syl Hdsadl ded: Composit Index,
el 2l dala i eyl Hdgall ol O)s 50 1 Wy
Min-Max alasials bamgi & of gaill vie § eyl Hasall bl of sa3sall daiill g 2 Xy,
.Python o scikit-learn 4i<s daulgy «Scaling

WA el el anses dald ulE w58 de U ARl el Aahy e pula) Cangl
cll c aihyliag Gl (sae e am JSEalall olail an Jgun Laa ¢ L) ghaill
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Oys¥) Fady (PCA) i)l cilig€all Jidas Gaadsi sl ¢ Mo 2y JS1 2S5l cihydigall s 2a
a3 dpaga Bohad aa JST el (3l aat duee 2a% . Sl Sl Hdsal el Cangs caladl Al
dojbae ig) (S ala) laalise J5a3 cmgill 138 DA ey Ayl Jae Ul i 6 dieals (520
S 3 US LaaY Lo ginge LaS i gty L ¢ 3 Lslas SN Lgegana 0505 <1 5 0 0 Lo sl
Al Al o ekl Sl

1 OECD, Handbook on Constructing Composite Indicators: Methodology and User Guide, OECD Publishing, Paris,
France, 2008, pp. 30-31.
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L OECD, Op.cit, p. 30-31
2 |bid.
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OECD, Handbook on Constructing Composite Indicators: Methodology : Ae alaie¥h Ginllall slac) (e jdaal)
and User Guide, OECD Publishing, Paris, France, 2008, pp. 30-31.

A (s :al) bl
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Abstract

The global financial sector is undergoing rapid transformations driven by
technological advancement, presenting both new challenges and opportunities for
financial systems—particularly in countries seeking to diversify their economies and
strengthen their competitive capabilities.

In this context, the present study aims to explore the impact of financial
technology (FinTech) on the development of the financial sector in the Kingdom of
Saudi Arabia during the period 2019-2024, within the broader economic
transformations associated with Saudi Vision 2030.

The study adopts a quantitative analytical approach using Principal Component
Analysis (PCA) to examine data covering the study period, with the objective of tracking
the development trajectory of the Saudi financial sector. The analytical model integrates
FinTech indicators into the (4x2) matrix framework, which is based on four core
dimensions: financial depth, financial access, financial efficiency, and financial
stability—analyzed through the lens of two main axes: financial institutions and
financial markets.

The findings reveal that FinTech serves as a key driver of development for
financial institutions, with a stronger impact than on financial markets. The effects also
vary according to the nature of each component of the financial sector. This indicates a
qualitative shift in the structure and scope of financial services, moving toward a more
efficient and inclusive model aligned with the demands of the modern digital
environment. The study recommends incorporating FinTech indicators into the official
evaluation tools for financial sector development policies, in order to enhance the
accuracy of performance measurement and keep pace with current transformations.
Keywords: FinTech, financial sector development, (4x2) matrix framework, Principal
Component Analysis (PCA), Saudi Arabia.



