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Abstract
This study aims to classify Saudi
mutual funds into distinct groups based
on risk levels (low and high), using
discriminant analysis as a statistical
tool to examine the impact of selected
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financial variables on this
classification. The sample consisted of
39 mutual funds listed on the Saudi
financial market, selected based on
data availability during the period from
April 2007 to October 2020. Five
independent variables were used in the
analysis: annual return, standard
deviation, equity ratio, number of
instruments, and fund age.

The results revealed that the extracted
discriminant function was not able to
clearly differentiate between the two
risk groups. The differences in group
means  were  not  statistically
significant, and the discriminant plots
indicated a considerable overlap in
categories.

number of

values between the
Nevertheless,  the
instruments and standard deviation
were found to be the most correlated
variables with the discriminant
function, suggesting that the model
could be enhanced by incorporating
additional indicators that better reflect
risk levels.
Keywords: Discriminant analysis,
mutual funds, risk, Saudi financial
market, statistical classification, SPSS.
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Test Results
Box's M 6.816
F| .Approx 374
df1 15
df2| 2339.301
.Sig 985

Tests null hypothesis of equal
population covariance matrices.

v Asime 3o darsr Y i(Ho) a,eel 20,40 -y
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G R
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(Canonical Discriminant Functions)

Eigenvalues

Canonical
Function| Eigenvalue | of Variance % | % Cumulative Correlation
1 0352, 100.0 100.0 185.

a. First 1 canonical discriminant
functions were used in the analysis.
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Log Determinants
Log
ol (5 Rank Determinant
oAb 5 18.135
&5y 5 17.701
Pooled within-groups 5 18.017

The ranks and natural logarithms of
determinants printed are those of the
group covariance matrices.
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Standardized Canonical
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Wilks' Lambda
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Pooled  within-groups correlations

between discriminating variables and
standardized canonical discriminant
functions

Variables ordered by absolute size of
correlation within function.

Case Loyl Jol 3 "t s sl -y
AUt 6T ) ety U igeadl A1 aa (0.757)
Bl (St 3o gat n seed) (3 ARLe
NNT «(0.452 ) aei gylall OLAY 4l -y
3 ST Qi gy oW bl ol a bl a4
1Y)
- e Bl Jelas sl i g B T -y
s S ol i 2 (((0.381
Oboles Bgtaall jasy sl Bl bl Lany —¢
Geo s U (022 6 B) e dies bl
F il Julls sl On eed) 3 Lol
L2l "elesVI s padl OF ) ) @ g
Ol G med) sl 3 A SV e LAl
Sb Pl d Ly gy lazal Laslst (3 5 bl
83942 ol il
Aot By o) JIglll CHlre s *

ibd) Ageed) Jdl oMale pum
Byre LS SMalall ods M p o (iesaneall
il S LIS 3 sl e oludl 1B g

eld B Al e $ls s (68T dallbll Lalal)

4 (0.316-) )las Julag sorandl Ll
Ly gyl W plisy) OF G (g Cam T
e U)) Uiats 320 52 SIS g9 (3 bkl ol
Tosed) Ma (3 oy b S il O L (3 Aab
b Ll OVl @JW ol sae tea
L (Golasl bl S lean g o BT 0l ph U ol
bl jatlas (3 ST I sy Jlen) ] i
D = -0.316 X1 + 0.490X2-.362X3 +
0.765X4 +0.369X5
Structure ) i) @5i.20 :(10) (35 Jgad
i Bgias S 1Y) djeed) dlll (Matrix
gae IS o BLE Y oMlas (Structure Matrix)
Function ) 1y & gl il Al cny iz
S 3 it S AALs i ) eds pasedy (1
of B odKall U 0gs olesal ol
s LS. (Multicollinearity) wimadl o =1

(10) (35 Jgadt 3 s
bl cletas (10) o3, Jour

Structure Matrix
Function
1

<l ¥ sae 757.
) s lh AN 452.
) el 381.-
) syl el 137.-
(1) Spiaal jor 050

8 il SN 233 gl Bl B o] Ao M il sl 9 25 U5l (5 rndh U8B g 4y patin Y1 LR (i) (5 ol ool olotiss]

2020-2007



Lo O 4] (12) 3, dyad) s s

Loge = 0.264— | bl iaisas golal
Gl ol = 0,127+ bl aass e golia))
v S I e oy b ks abas 0,391 = g
I g Gl Jo gl 508 Caroy s ges
i) golall zeseg Op s YV deadl Al
o 2 lize 25550 ) OF o (93 IS (S0
dizall gsbuall jatlas @ S J5I0 9y o Jy
Rogae e BLo] Base d My omesadl ad

Gj\.:.ﬂ\ das s LS c(.\se.';wl\ CJ}«..U Ljanedd) 52l

Wilks” Lambda &) amldl  wla>y)
.(.(Eigenvalues,

= 1 ol ud
cut of = 212770259 _ 0 0685

D Al ad oS b

bl Gk jpisis Geanall (e <—0.0685
Ggnall iy >D —0.0685 aii aes ils 13,
ol e
w4 (Prior Probability) L& Ju)
aisia) i S bVl (o b Bl Goeld 21N )

Al olpadt 4 Bl 1S (a5 o

Sl (3 Al o sl dy Lald
ot &ypedt J1gul) SOslas (11) 03y Jgutd!

Canonical Discriminant Function

Coefficients

Function

() 55l il 029

%y st 312 112

Oy g 040
Ay e 111

(@) Gyl as 120

(Constant, 200

D1 =-0.200 - 0.029 X1 +0.112X2 -

0.040X3 +0.111X4 +0.120X5

et
oy syt ¥ X1 2

Yoy s el G312 X2 :

(%) g X3
Ap¥isee X4 :

(SHgedy) Syl oo X5 2

& cklas pSTONAN(11) 03, Jgadl iy

sasy 5Lkl G1EN(0.120) Gaanall as Lo 2l

a5,V ol (01115 0.112) s

all olEY) oo el 3 (3 a9 3B ] pasy s

TP R e RIC NG R CAN [ N USRI

Jk oot Of s andgal) 8, bl 5 sl (Sgia
8 e D (i)

JS g wis jeedt DI SN @) 1(12) (3 Jgudl
Functions at Group Centroids) is s

Functions at Group

Centroids

Function

Sl (5 s 1
e 264.-
e 127

Unstandardized canonical discriminant
functions evaluated at group means

8 il SN 233 gl Bl B o] Ao M il sl 9 25 U5l (5 rndh U8B g 4y patin Y1 LR (i) (5 ol ool olotiss]

2020-2007



Gl DI Gl digealt *
seisas D1 s
D1 =-58.159 + 0.059 X1 + 0.215X2

+1.08 X3 +0.606 X4 +1.303X5
D2 =-58.210 + 0.047 X1 + 0.259 X2
+1.064 X3 +0.650 X4 - 1.350X5

Cpe D2

ool (3 ctdl) B g ) OF L) Wls SBlas 25
A dss oMbl Lol

e abdl Jlall ods 3,08 Cars WSay M

el o bl dais ey iz gpnlall oy ol

Wilks' s w3 gan L asall ol

Structure ) S @siee a9y Lambda

sk’ gl b Ul asles ooebl Y (Matrix

£
. ! o 9 J‘)}\
et B il (15) o3y Jgur
Classification Results?
Predicted Group Membership
A (5 e pEvEe o Total

Original |  Count b 7 6 13

152 13 14 27

% T 53.8 46.2 100.0

& 48.1 51.9 100.0

.a. 52.5% of original grouped cases correctly classified

B> ] b gisedl OF Joud) oils b

Tmmal) ipad) A O e Ga G
Ja (%050) Slssall wsdl g5l 35 (%052.5)
G @ e ] et o) o) W OF Lo
Bll) absall ol ety mesestt op JRA)

.(djm‘ o cc;\jf})\ Sde ‘r..@w:s}/\ s o dudd)

Prior ) isges SO kil ¥l :(13) o3y Jgud!
(Probabilities for Groups

Prior Probabilities for Groups

Cases Used in Analysis
[ Y Unweighted Weighted

P 500. 13 13.000

o2 500 27 27.000

Total 1.000 40 40.000

el WS el OV A1 (13) 13 gt e
Sster 38508 oo JS AL sV o8 (s5led 2150
ol gl gl o8 ((ie gz SU0.5) 5,
Lois (e ol (3 Golin 1 gl 1y a3
Sl gay o SV Al WE 23 gl 24 (ool 5 )
v Aol 1,0 ] s é\ idaad) oMl 3
Lol

Gad) Jlgs oMl ((14) 03, g
Fisher's) 2 alls aliscat 5,bsdl oo szl 3
. Linear Discriminant Functions

gk ddod) ozl J193 SHlee (14) 0 Jg!
3 bl

Classification Function Coefficients
Al e

() (55l Slall 059. 047.
Oy st 1A 215. 259.
%y e 2 1.080 1.064
iy s 606. 650.
(stly Byl s 1.303 1.350
(Constanty 58.159- 58.210-
Fisher's linear discriminant functions

ol Caad) dls Males Joidl e s

T B O D NEL BT L )
s Al Olud SOl s alasil o (cn.?fa
as U (Linear Discriminant Function)

A b SN Gy s W S Gl o St

8 il SN 233 gl Bl B o] Ao M il sl 9 25 U5l (5 rndh U8B g 4y patin Y1 LR (i) (5 ol ool olotiss]

2020-2007



Cancoical Discriminant Function 1
Yp® B

SoV aad) Wl B ppu LU gl
Canonical Discriminant Function 1
(2) o3 S5 (1) 3, g o

LoV apeadl A (03 w5 OUSEN o pm
(Canonical Discriminant Function 1)
Al gty paisdl bl sy 58 0 S
a3lall JE e e pyn ) odis gyl 23y a5 1
o Lginad) by iyl Olpize s 2Ly g, Lazza)
ozl e

Al sl Bl s oA (S
Ju & <0.901 §,Les G121y 0.26— o, 10is o szs

Wbl agh) 3 bl ipisvn goliall i e S5 e

v Bl Y Go ) s ) )W) e S5 somy
Wilks' Lambda s o gbl LS) cuesed
v ol olawss o, Uy (Eigenvalues,
RV CU- PV PP WY RS VR T CWS
LS s (2) 63 5 (1) o3 09sed
Canonical Discriminant ) 1y a;.ed) 2l

2 azdlly jmasall bl e 1 221 Function

. c&ﬁjx (S $5mn
Cxorca Dacimirt oo
AL L
) w43
P
W

8 dl) S5l 3 gl A ) s e Aoiler Al 3 28 oloel) (5 ik U5 4y latin Y1 LU i (5 s fulondl pbiss]
2020-2007



B Slall) o ) ods Bl s
— ik bkl S
Igbal & Haq s mils s o o)l —)
Y094.8 il daisyn sl 13 o pgbl g1 (2024)
M) ) 3,40 e a9 LDA T35k plasaal
(caSadl s Menld 25lassly 4 6485 L) SLL dnb
wlpadl ¢ o5 ) SISy gy btz 3ol by &) s
EWREEIA
ot 3 «Wang (2023) wul,» o S Gl =Y
e (%090) e By QW plhdll oAS)5 Caseas 3
fdy J5 U Blo oo Bl By Bl i e
oo AW AW VL Bl ST ol oy el
)l oda (3 dadsizudl ol
Kim et al. (2000) aul)s> o zedl @ alis -7
Vo gstiall Bl el Gl OF cusT gy
Byl ods LS aneds Lo gag cidadll Lpatilas S
) ST A gl il 5 | o ol
Bbl) ot con msliall Caas
& Rao (20006) aulys mn gy o pilles ¢
£55 Jor Shnisn 0 by s dadl 3 ]
P e gl 58 W LVl ey Goiall
JUTINCRT I NESE WV PR ESE RTINS P pOiFen
s @ Lt
Quantlnsti 2> = o g OV -0

Bl 3 Gaed) Jld) B cwes @) (2018)

Sladl 3 oil) ey (IS 352y LS a5 0
Al oda 213 o il Y i Dy T o

A cain ) bl ggnas ol S L
A el Glan G20y 0,13+ oluie Gavsne bl
B)lie sl Jom il 5T HLas S e (1.043
ikl (3 el S8 01 e 8 ey azasdl aall
S T Y] (5 o) ) 8) 8 ams oSas )
Loty Js Y ! o

s of d) onsdll mjsr o A s iy
i ey Biseie golial) o W3S Wlady G35 Y jead)
Gwadl el il GuST L sy b
i OF o,ebl @ (Classification Results)
Y s (g5ay . %052.5 Las il el o)
Sl s olbwsie B Q] 23sedl g
gt el e iy W (el o alanld
ALl Syl LI dslyl) il &y ls

g3 58 Of B Al mils o gb
Syt Gy iyl L3S sl s (Siaed
Cﬁ"“j Crarad) dend iy S (3392 ST 5, b
OF olbawydl JE wils cias” W8y Laib %052.5
Olpad) 35, Aoy daisis gluall o by 4l
fand c1g3Y) e (gylall LAY (WY gyl
Blax| hsins py Aipib IS (Fgtial jas (agmd)

8 il SN 233 gl Bl B o] Ao M il sl 9 25 U5l (5 rndh U8B g 4y patin Y1 LR (i) (5 ol ool olotiss]

2020-2007



O 2y Lal) ) S elan 0 gbl 5,550 lpadll ool —¢
(S LAkl CUAY el (19l s0e ga Sk pite (530
JRUTIRTOT [ W JFFE U I I VIV Cgy P
(L ods IS Bpdan caeed A3y 53902 Ggdiall
ot U8y Agpead) A LoV Sl Y GO
(0.452) ,aly 21,415 (0.757) wlgsV) sae
55,0 el oyl e gamall 15531 3 wlas —o
o Gl of (Centroids) iz SO ajed) diul)
Yo O blell dais Ay diaiss (mesastl oy
3 S JHIN ey ) i L (Lt aks 0.391)
odl o sl aslas

erad) i il el 3 pdged) ol iz 1
o o By ded gy (e 9%52.5 =N el
e 3 o 5 O o o 2 (el i)
pom ) P o Lol S5 b 3y ol e i)
P oles o Bedly Sl ol gl asldl
s gorall 4 jped)

Sl gdl 56

st ot Uil Sl s 3B asls) -y
iy Olpaze foid C'J}u\ G sl olpadl degas
(Sagaall Bl Guras W 193V g 55 o dre
o (Bloall (58] Cdddl s ol (W) (S gtane
s s il ol e Sl s 5,05 Lod
Sl 1T Canad Tk 3y (s T3 plsaal -

@bl (ggnd by LA Canas (3 ot (g

i2,a)) Jeo) aflas s oS G (anS) Ll
dot b (S5 gl yin o oy B s
Bl &) el 36 e sl

bl Yyl

Sl il bl Z3gadl SLolf e hdl -
oldl o of  Kolmogorov—Smirnov
w929 (818> 0.05) ol ol o i)
Sl @ of ST bl (ghedl el plasiaa
453, & ((Sig = 0.985) dis ¢ wels Box's M
ol Sl pldly ol lshas old Lo gid
L™ ol o i saedl @ A of ek |
1.2 e BIVIF 3 ojLal

ooyl Ol Slaugie oy el Gias Y
Slows il o 39,40 Of (ANOVA) -l olsles)
Cadsiiad) o) Sl e (Y Blas] s ST
AT s 395 e Y Slpadl OF ) ny Lo sy
Al e LUl dadiay adsie Gluall gn il
RN

)l bl Slas ) pead) D) Cano Y
Lbis,¥ly (Eigenvalue = 0.035) a0 dil)
of (Canonical Correlation = 0.185) 5
Sl OF ST Ll e 1 bt sy sy
L «(Sig = 0.942) Jis ¢ = Wilks’ Lambda

o et o AW A pad) 8,04 Cars AT,

8 il SN 233 gl Bl B o] Ao M il sl 9 25 U5l (5 rndh U8B g 4y patin Y1 LR (i) (5 ol ool olotiss]

2020-2007



StaxY ol 3 a0zt (2017) b o Lo Ll
e — Sl She g (169 )
S5l

Sla=Y W (2000) - (o) & cp oot
1 15,sll (735 ) SPSS sty
Ayl 2

3 3 Sraed) ol plaszal (2017) L cosiny
ol e bV Lo s isl Llsall
98=T77 (2)15 caslasVly aslaxy)

D Oldas paw (2017) L0y & o) (]
Al ans ey Sy alasal )
=115 ()12 1591y wolas) aslal) e
132

Lol i el D) plasnal (2014 s PR
polall als ! Jall sl L 3,550 Lalsal
7655 (1)10 caslaVly a5y

Sreead) Jdl L(2019) L SUI cle & s ol
HIsY als U oUl) Caed b
148-133 (2)41 csLasy),

M oliks (2004) L e fle & g gaelhl
Baalr U2 4 g SUL Canal (3 (Sjaed)
(DI (sl pshdl) &3 Al
44-25

EREURE Sl o oy Caneas ook a4 AR

<\ 5 (Decision Tree) 51,40 5l 251

sl oY) dzal

Sl e Jpadl o Ball 0157y e (kT

) o el g Ojlsmey pST sdny By Lkl sl

sl o Ul 13T 05 (el 0315301 ptsy adilall G 4

Tosed)

phe Jad Lo syl oy 5L gai LS -

G Sy T ) Gslall Gian LS|

(Vo cidri Adgmn ) 3,61l 6 55 o) 53

ATy GasT 850 s Jpandl Gl jafliakt Lehay) 5

s

Cindd Ll oyl il JlamYl ) mas —o

oy et oS ol 03 (S5 flamY) s

o bVl Gaadly o3 )l e 1Slael 5 blseal)

() b)) J- (3) dng,id) jplee

M

ool gt M

shely Jlod 2l CJLAL(2008) - cglsald
Bo,adl s 10les (296 o) addl &gl
sy ol

Sreead Jehondl) 202b 3 Y (2019) o) s
s Al 13 (4 ) esdlly b

8 il SN 233 gl Bl B o] Ao M il sl 9 25 U5l (5 rndh U8B g 4y patin Y1 LR (i) (5 ol ool olotiss]

2020-2007



https://doi.org/10.1016/S0148-
6195(00)00022-9
Quantlnsti.  (2018). Using linear

discriminant  analysis for
quantitative portfolio
management. QuantlInsti
Research Blog.

https://blog.quantinsti.com/line
ar-discriminant-analysis

Bpenid) polall 3 Eol Azmgie (2003) L, (e
Sl s el (225224 ) as i
Ll

sl a3 Lﬁjc-:*-:j‘ J,}».:J\ (29 J—lﬁi 42025) g Ol

Yl Jestan Jlas L dall
G ar | M G5

Igbal, M., & Haq, Z. (2024). Modeling
financial risk using discriminant
analysis: A predictive approach.
Pakistan Journal of Life and
Social Sciences.

Wang, Z. (2023).
analysis of financial sectors.
Highlights in
Economics and Management, 3,
260-266.
https://doi.org/10.54097/hbem.v
314753

Korean Research Team. (2022).
Discriminant analysis of
financial sectors. ResearchGate.

Rao, D. N. (2006, August 1).
Performance analysis of mutual
funds in Saudi Arabia. SSRN.
https://ssrn.com/abstract=92152
3

Kim, M., Shukla, R., & Thomas, M.
(2000). Mutual fund objective
misclassification. Journal of

Discriminant

Business,

Economics & Business, 52(4),
309-323.

& jidl S 3 grand] A1 G gt Aoy o ddiler dsl p 23 ool (¢ gk wﬁ'j 4 lotew Yl Ll Cisiad (6 prod! feloed] allsez]

2020-2007



