Warith Scientific Journal

Ciligail) g paibadld) da Hial) 43 il Apdl) L) aaall BBLY) Cilay j 65 Alile
Exponentiated Stereographic Semicircular Family Distribution

calall ue i g @bl G pall o )8 GAAY (Sl A< 3 g 2 )
Nahla Hadi Abdul Sahib 3 Karam Nasser Hussein Al-  Prof. Awad Kadim Shaalan AL-
Abadi? Khalidi *
uall ol Aol / daigl) A< dudial) £y S slan) 4 e sluiy) &yl g Anala /a8y g 5 0y A8
nahla.hadiabdul@uobabylon.edu.ig  karamnassir6@gmail.com Alkhalidyawad16@gmail.com
roaldlial)

Ale Q835405 0 b gy 58 ) Apdadl) Adlaia¥) Sy ) ill o il 32l E SSD Ay ils 4l 4! auaall LlEuY) Alile andl o3 Gial) 2
Lllaia) AEES Ay BELEY ey yilall 4pd ey 553 2l 61 anenall LAY 3acl8 5 4 ABLa) BaclE Jlasinly ey yilall dilan) cllall Jias 8
d\s.u\ruj,‘\.a)\ﬂ\ ubhﬂ\mgﬂjﬂ\jdﬂ\}@ﬁh)hu AJJ;L";)J\JQ;\A.\;\C_\)}J‘;LL}}@;J\MQ#\ &_\;.\)ﬁtu}.\é;\.@.uk.\}
i (MLE)akeY) GlSaY 46yl Jlaninly = 5iall a5 5ill A sgaall cilalaall <l joie (3881 5 ¢ 2 yiall o) sill dpaly )l (ailiadl) (e
Ayl bl G 8 el 81 = il g 5sill o) () e sill 3| aedl alall A ) eliad) L) 55 Jiad 5aaliia 100 Lgens A e 4 )
a8 ey AICSAST s (e dldie Wl amall (g ) chuai Lie )58 ajsiy el (558l o Jl 5 5 o 3 e e A3 laally
1S S LAY 88y o~ yiRall aj sl dadall Clild) dee e Jliial 2 CAIC G (SS) sl s BIC (SAS
Ayl 40l ) sl LY Ciley 5 53 Alile ¢ alae Y1 SaY) A5yl Aalidal) el
Abstract:
In this paper, the exponential semi-circular solid-state projection family (ESD) is presented as a basis for transforming
linear probability distributions into highly flexible and accurate distributions for representing circular statistical data. The
exponential family rule and the solid-state projection rule are used to generate semi-circular distributions. A probability
density function is derived and applied to the linear Fréchet distribution to obtain a new circular probability distribution
characterized by accuracy, comprehensiveness, and flexibility in representing circular data. Some mathematical
properties of the proposed distribution are derived, and estimators of the unknown parameters of the proposed distribution
are derived using the Maximum Likelihood (MLE) method. The study was applied to a sample size of 100 observations
representing the angles of posterior corneal curvature of the eye. It was concluded that the proposed distribution is more
efficient in representing circular data compared to the semi-circular solid-state Pareto-Weibel model and the semi-circular
solid-state gamma distribution, based on the Akaike criterion (AIC), the Bayes-Akaike test (BIC), and the consistent
Akaike test (CAIC), After the proposed distribution passes the real-data fit test according to the chi-square test.
Keywords: Maximum likelihood method, family of stereographic semicircular distributions.
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08 \% v

Al Jlextinly leda o5 iy dglad pe ¥ alaa LY daliie V) A 33 hll Leds oS Y (26) 5 (25) 5 (24) <Y aladl)
A3 3 (Pyig, BrLs OmLp, ) 0Bl ad (i sty calae V1 GSaY) 48 sy 5l il Clalas @l ke o Jgeaall dpaaall
Adlal bh@J eL-G\J\ OELY) jaaa ul‘: Jans a4l

sihail) quilad-11

DS Aadlae b addeill Cpen) e 5,00 Cllaws o etil] Jleal) Gl (e Gabiaddl e aae] UL Cizes
LS 5 ppbemall Gl clilall o o3 3 ¢ paall AN A a1 slins) U3 Jiad 338l (100) Wade @iy cieall and dusial

b
1.97 1.77 2.39 1.34 0.86 1.6 1.51 1.8 2.55 1.69
1.8 2.31 1.32 1.63 1.18 1.65 1.33 1.65 2.55 1.69
1.41 0.67 1.53 1.32 1.09 14.2 1.43 1.32 2.57 1.7
1.67 1.64 0.76 1.37 1.08 1.87 2.08 1.47 2.6 1.7
2.3 1.55 0.87 1.42 0.76 1.31 1.58 1.85 2.6 1.72
1.6 2.08 241 1.85 1.76 1.64 0.65 1.42 2.65 1.72
2.02 2.34 2.42 1.75 1.68 1.76 1.86 1.86 2.68 1.75
1.77 1.31 2.19 1.63 1.78 1.98 1.87 1.75 2.69 2.3
1.76 2.2 1.65 1.74 1.98 1.86 1.65 1.76 2.7 2.3
2.05 1.97 1.59 1.64 2.1 2 1.54 1.65 2.7 2.5
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Y adde ,a=0.096 O g ’L..gLS@)AJL.ﬁ';\ MDC)M\ &Jﬂﬁﬂ}&_}hhﬂ\ @J}J@M\WJUL;\ °‘ﬁ‘f‘:’

(Criteria choosing the best distribution) g8 Juad) JLa yulaa - 12
CIAIC Sisi jLadin-12
AIC=-2L(B\X)+2P (27)
gkl Y a5l Al 8 cilabeall aae Jici 2 P
Al iy claalial (Log Likelihood Function) ges il alls ai e of Jiai : L(8 \ X)

S S LElI2-12

BIC = —2L(® \ x) + P Log(n) (28)
Al by wlaalial (Log Likelihood Function) gms il alls o e o Jisi : L(8 \ X)

Akl Al a5l Ay b Claleall 22e Jics P

Al aaa Jid 0

CAICGuiall Silsi J\id3-12

2nP

CAIC = —2L(8 \ x) + ———

B.p, 6 (29)
Al aas Jiaiin o) 3

Agdal) Gl Jid A g )a) Sl jsis el a5l (g dlaliadl plas o 6 Jsaally

ksl CUL Jiias 8 g A Slay 5y 7 el ) 5ill G Alaliall jlae (6) s

dist Parameter estimation | Logl AIC AlCc BIC

B p|d

Exponentiated stereographic  projection

Semicircular Eréchet Distribution 2.5 09124 |239.22 |239.56 |239.838 | 245.831

Stereographic Semicircular New Weibull Pareto | 0.3 3.3 324.858 | 324.558 | 324.654 | 324.551
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Stereographic Semicircular Gamma Distribution | 1.5 2.4 355.949 | 355.848 | 355.69 | 355.843

AN juleall Ao 8 Gl 45y Jhad¥) sa g luiiall (5 ol Caual anaall €y b 055 O 6 Jsaadl (e goal sl (e

‘a2

Leme Jalail] A ggas s AdLaia) a5 il 0 5l A il ALad) 5 e peitiasd (o plaill cilall JMA (e

Jal Al ULl a5 Jias il Jaia¥) w510l o) 2 5 (Goodness Of fit) dataall (s <l a3k g 5 laal) Gudaill il (4
AoV dllaiaY) cilay 3 il 4l Ay il ey ) sil) dpand Sy 13 5 ¢ a5 (g

Exponentiated  stereographic projection Semicircular Fréchet sl Glalea pad 8 e ¥ QS 44 )k Jleaind 1
Distributio
il sall & Exponentiated stereographic projection Semicircular Fréchet Distributio z il saall =3 saill galas 2
Ageluall s dplall 5 4l
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