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Y
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tan™! G) +m oifc<0 e (7-2)

xRl
I

tan‘l(%)+2n ifc=0and s<0
\ undefined if c=0and s=0

b Le e 2 58 Il laad) o by Aalall Gailiadll (asy el
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i=1
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c* = cos az cosx; — sina 2 sin x;
i=1 i=1
¢ = cos(a) c—sin(a) s
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c¢* = cos(a) Rcosx — sin(a) Rsinx

R(cos(a) cosx — sin(a) sinx)
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Il
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*

— Cc
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o ke
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s* = sin (X; + a)

-

=1

sin(A + B) = sinA cosB + cosA sinB ......... (10-2)

n
st = Z(sinXi cosa + cosx;sina)

i=1
n n

s* =cosa E sinx; + sina E COS Xj
i=1 i=1

S* = cosa s+ sina c

s* =cosa Rsinx + sina Rcosx

s* = R(cosa sinXx + sina cosx)

*

s* = Rsinx

+

a)

_ c*
Sin( x+a) :E

— -1 c*
X +a=cos 1=
R
C*
X+a=cos 11— (11— 2)
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n n n
Z sin(x; — X) =cosX Z sinx; — sinX z COSX;j
i=1 i=1 i=1
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i=1
n
Z sin(x; — X) = cos(X) sin(x) R —sin(x) cos(X) R
i=1
n
Z sin(x; —X) =0
i=1
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AT A8l Jlaaind (33 e e Sl

cos(A —B) =sinA sinB + cosA cosB ... (13—-2)
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Z cos(x; —X) = Z(sin(xi) sinX + cos(X;) cosX)

i=1 i=1
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i=1 i=1 i=1
n
Z cos(x; —X) =sin(X)s + cosX ¢
i=1
n
Z cos(x; — X) =sin(X) sin(X) R + cos(X) cos(X) R
i=1
n
Z cos(x; — X) = R(sin?(X) + cos?(X) )
i=1
O Lars
sin?(X) +cos?(X) =1 worevvvvevee. (14-=2)
n
Z cos(Xi;—X) =R .iiiiiin.. (15-2)
i=1
Circular Median HO) g i1l Jagea gl 2-2-1-2

8 aie 4yl bl & b ol Cilidy Y (The median direction) dasw gl slad) Loadl e g
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d(A,B) = min((A - B),2n — (A—B)) . (16 —=2)

0 o) b il o1 [0, 1] el Gaa s o YT 8 Y s sl Ush o ARl Aalaall (g6 peaaly
Al (23 (Sad B Aadall lgriiay Al 00 2 B Ol A aadall Leriay Al 450 0 o
SALB A ow

d(AB) = (1 — cos(a — B)) . (17-2)
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Gaa Leld 05 Ay U s Voo o Sosandl Lg 3l 4 (6,) ol S Guld sl

(4-2) Sl b e LS5 [0, Tr] 55l

Ui 5V O il dileall (4 — 2) JSal)

sl Jlasiny &35 d(v, ;) = (1 — cos(ei)) ol el oK 4 pilall Al ol ey

PV JSEL OS U s v o Al lilud) g seas Ol 5 (17-2)
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Aalaall e & ganall Jlaab
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(20 — 2) Aldaall Joslisy
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ga T Vigp
Stall dabeall Ol glsa % e sl
a
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a P& a iLicosa a c
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(20 — 2) Aabaally ooy sl

C \2 c? c? + s?
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d b a7 = (— ,—) OsS Ladie Sa L B 0S8 d(v, ) O Eie Gl e
YL Lgie il (Saa 4y Yl d8lddl )5 v = (a, b)

n n n
D, = Z d(v,u;) =n— Z(cos(ei)) =n-— Z(axi + by;)

i=1 i=1 i=1
. Z“: +bzn: ~ <CC+SS)_ C2+s2 R

v=n—{a) x+b) y | =n—(gC+ps)=n —=n-—
1=1 1=1
Dy =n—R oo (22 -2)
N e okl daud

bv _,_R
n n
Var=1—-R . (23-2)

5N el e S S Of (S Y R ad Y zsaall aalglly iall () seana ()5S dladi g
el aal gl e 0B ) N e easdi die

Circular Standard Deviation (241181 g Jilall (g slmal) i) 2N 4-2-1-2
i e Al L) b L il s ) 3a) g daliie W) bl 8 ol Gl syl
45 (von Mises) s o a st a4 lall bl aled ¥ elly g cplall Haa 33 sl

A5Y) dapall Jerins 5 ) (5 lnall

S.D = \/—2log(1 — var) . 0<S. D<o (24-2)
BN
s AN bl Gl a3l 8 S D

N sl o var
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Leils Led pai o3 S S ?Fl Cos X; 4zl alai i £ sana Ll (e Glll (8 C Lid e

Db LS Leie JS o gile alag) (S s Y Sin X sl cus g sena

2i=1 Cos X;
n

2i=1 Sin X;
n

C (25 —2)

S (26 — 2)

(Euler's formula), )b s) dasa 3 b oo
e!* = Cos x; + i Sin x; v e (27 —2)
g saaall JBab

n n n
Zeix =2Coin+i ZSinXi
i=1 i=1

i=1
N oo dadll

Al Ay @)k e Llall o g 5all oy a3 Sy Jially

e!P* = CosPx;+iSinP x;
P=1,2.... ol
ol ALl sac Wl 3y yha e g

e CosPX;  YiL,SinPX;
+ 1
n n

iPx _

S|k
D=
™

~
Il
[y

=

@’ TP +iSP) .. (28-2)
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A i) Adlaiay) cilay § gl (any aa (o Al laiaY) a6l o sgda 3-1-2

The Concept Of Circular Probability [35][16][7]45)5‘-\3‘ gil-ﬁ:\ﬁm @ij é\%—‘t"‘ 1-3-1-2
Distribution

Mady G 4l AU AE e Wl e s g 85 A ulSal " Al e IS5 Jlaia¥) G yny
S e gaie V) Juada¥) e G By Y ((circular  probability) ¢ A Jeaiali
sl lay e (e o pladl Juaia¥) 3S 5 5 maaall aal gl jiall o adlae iy 3 ol
o) JHiai Javaall (e kel JS ) L g e Jlaial i 3 il ) Javae e ddals S ¢
i) (s L Aaliaall clalaidl VLYl et A8 jha sa g i) Maia¥) ay il Ld
LS5 [0° -2m)s [0° - 360°) el Sy sl Jcia¥) il 8 () sl
Allaiay] Cilag ) gill g A sdatiall A llaial) clay ) sill Laa (e o dday ) A dlaialy) culay j5ill
Asdatiall 4y lall Ailaia ) oy 5l Laa Lyl e 55 g i) Jaia¥) oy 35ill La 3 il
Al ABC A 4d5 [0° - 360°) Whiw dapma daae Lad A sdiell il 2al

: Lgailad aal (e (‘mass function probability)
1-f(x) =0
2 53 () = 1
3-P(x €A) = Yxeaf ()
Jlia¥) elimd (pe 41 Ao sana 4 A O 3

Lad ) sdial) ypaiall L 38l ) il (g yiladl  JaiaVW) a5l s 5 LN & 5l Ll
Density Function )idlaalidi€ailalgds[0° - 360°) 58l (e b i e
40y Jailadll ! ( Probability

1- f(x) = 0
2- foznf(x)dx =1

3-f(x) =f(x+2m k) where k is any integer .
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(cumulative density function) daSl 5 486 21y (g il Jaial¥l a5 gl A0l o) LS
Y1 JSAL ek 5 oSes (C.0LF)

F(t)=P0<x<t)= ff(x) dx ,t€(0,21] .voeee... (29-2)
0

FQm)=1s F(O0)=0 o3

A JSAll iy =3 oSy (Characteristic function) 3 see dlls s ilall ) sdall paiall g

21

¢(t) = E(e'™) = j e™ f(x)dx . (30—2)

0
BRI e g ol 13l
i (Euler's formula) b dasa Guki

E(e') = E{Cos(tx) + i Sin (tx)}

2T
E(e'™) = jo {Cos(tx) + i Sin (tx)} f(x)dx

2m

2
E(e™™) =f0 Cos(tx)f(x)dx + i-[o Sin (tx)f(x)dx

V) 5 geally ¢ AR & ) UK (S 130
o) =E(e™)=a,+if; enen. (31=2)
o Al

a, = E{Cos(tx) = fozn Cos(tx)f (x)dx

B: = E{Sin(tx) janin (tx)f (x)dx
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Some Circular (352314 ,ifal) ddlaial) cilag jgil) (any 223412

Distributions Probability

aradl g L Aald 4 laia) A1 3y ) 480 3]l Lgd 3y plall A ilaia Y] cilay j gil) (aay
Clrg jsill () i Aglee 3oy sl e Lgale Jsmanll Sy il H5ill 02 s (pn ,-aYI
Ledl ) (S o2 Cadaill dglae () 5 3o sl 55000 Jsa sl dll e daliie V) A dlaiaY|

(Y] el laal Gubt sk e

Flx) = Z g(x+21k) x€[0,2m) (32-2)
k=Vx
= ! 1+2 S k in(k 2 2
f(x) = {1+ ;{akcos( x) + By sin(kx)} x € [0,2m) ... (33—-2)

(p.d.f) b m)sill Adlaiay) ALY o) ALK Al & g (x) O I
o galal) oy gl Allaia ) AAUSY Sl ALY Al £ ()
e @ sl 5 Jaaall A e Aial) ol
a5l 6 Saaal) Al e a3l 6 3all B
¥ a3 sl A )l A A (e g alad) a5 ill (©.dLF) AmeSI ) AN Slal Sy LS

Ay saclall 5y e

F(x) = z (G(x + 21k) — G(2 k) . (34-2)

k=Vx
(C.d.f) ha¥) a5l LSl A & G (x) o) 3

Cosilall a5 sill Sl AN F ()
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Circular Uniform Distribution (3510230 g ji0al) alaital) pa sl 1-2-3-1-2

el e Jganll ¢ Sars ol day s e alit te JS$ 50 I JLaiaY) a8 o 1
F ) S A e s A3 Adlaial 28BS Ay aliiiall g yilal

1
-— € [0,2
fe) ={2n x € [0,2m) (35— 2)
0 other way
;409 JSall 4s = (cumulative density function) 4 i 48lis s 41
0 0>x
X
F(x) = o 0<x<2m (36 - 2)
1 X = 2m

Al a sl g sana (N AN T 5i a5l C(P) 5 S (P) — Ailiall oy iall asen (i
27—l s (o () Aaliiia oy gy 3l 355 il (e 1o Lol 531 (Sin) s Sl (Cos)

. a5l
Wrapped Exponential Distribution (3313511220 5 gital) ) a6l 2-2-3-1-2

Saind a5 sp gl ) a3 sl (S Aala¥) Clelanl) 5 VLAY A i b
A Al AN A e Jpaal) o Sayg s iall Jea ) a sl Glall e may
—=Y) a5l (p.d.f) illaia) A BB A Tl o le L gaudais (32 -2) ddabaall Jleai

P P PRPY S

le —-A(x) 0<x<o0

gt =1 (37-2)

other way

f(x, A) — Z}?:o Ae—l(x+2nk)

f(x, /’D — Ae—l(x) z e—zlnk
k=0
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1—e—27A
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le —Ax

fOo, ) ={1 — -2 O=x=2m (38 —2)
0 other way

sl i i 1 )3

o (A) Fabaall 221 Lovie Casalall (50l (o) a5 5l) Allaia ) AGUSY) A1s (S5 i 8 (S 9
(5 - 2) Jsal & ddliag

I
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=
STE
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0 0>x
1—e
1 X = 2m

t Y JEN (3 sk e Leaia 55 (S Al

0 - ' 3 |
Al a8 daleall 320 Lasie (WE) a sl daaS)_ill d1all (6 -2) JSal
Wrapped Normal Distribution 332314 gital) adal) g3 sl 3-2-3-1-2

3aae Gl ya b Al J g axall (galal anhall &y ) ll Adladay) Z8EST Ally Cali Ladie ay ) 63l 128 Loy
PP LPIPLEN TP

(x) 1 _(x—p;)z
g X) = e 20
2102
DA ekl a5l 3 eaal) Al i
3 . tzaz
O0) = E(e™) = '™ %
t2 42

elMe 2 = o + i

(Euler's formula) sbs) sa Guki
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t2g2

e 2z {cos(tu)+ isin(tu)} = a, + i

t2g2 t2g2

cos(tu)e 2z +isin(tu)e 2z = o + i
G 5 (5 ghuiia Cpaaal) ST 2@all ¢ jall ¢ A LS ye laae 9551.“;,3@5)47339 a5 ALl Aaleall
u\ Lﬁ\ 5 sbula Q_A:\;ﬂ\ ¢ yall

t2q2 t2g2

a, = cos(tu)e z and By=sin(tu)e 2z

(33-2) Aslaall 8 s2e ) Gkt

2,2

Flx) = % (142 ;{e—tzT“z cos(tu) cos(tx) + e~ 7 sin(tp) sin(tx))}

flx) = % {1+2 Z e_tZTGZ{COS(tu) cos(tx) + sin(tw) sin(tx)}

(13- 2) el & 4y sbn W {cos(tu) cos(tx) + sin(tu) sin(tx)} Jl2all ge a2y

flx) = % {1+2 Z e_tZTUZ{ cos(tx — tu)}

o2

pE(0,1) JIpgstu ez

f(x)={i {1+22§‘;1pt2[cos t(x—w]l} 0<x<2m (40 - 2)
0 other way

d}ﬂd\ @.:...LS\ @J}ﬂ“&ﬁ;‘ﬁ\ 48U adla =Y
@ Jass ol ol ol Jass gie Jii g
Ul Jshall s i i p

(8 Aaline o (1) dalrall 22l Lorie Cigilall oxgadall a5l ddlaia ) ABEKH Al JSG a5 Sy g
(7 - 2) Jsa
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1.0
— p=0125
0.8 L — p=025 i
—_— p=05
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0.6 —  p=0875
L _ o1
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0.2 |
—TT —7t/2 0 /2 T

dilidae o dalaal) 330 Leie o gilall agall oy 5 5ill Allaia1 Al (7 -2) JSa)
() JREIL S ed agdldl) el a il (Cdf) (S a5l Al

0 0>x
o t2
F(x,u) = i{x+22t+p[sint(x—u)+sin(tu)]} 0<x<2 .. (41-2)
1 X =2r

(oY) JREIL Leaa 6 (S Al

| J'C/12

Aaliag i daleal) 24U Ladie b galdl) wlal\ C_U'jjﬂ AeS) ) adal) (8-2) Jsall
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The Von Mises Distribution B L 5aa 010 @365 4-2-3-1-2

Ludwig von ) s Osd mda st s sl SaBi¥) alle dla il sy o sl 1 pad
e (a5 3 A plall bl 5 31a 13 e oS Y a5l aays 1918 ale (Mises
il lall el a5l Ay 3N s Wagl e Ay il el 8 Uaga T )90 a3 58

DY) ISl A jae Al Adlaia) ALY Alla 5 dyaliic V)

;e{kcos("‘“)} 0<x<2m, 0<k<ow
f(x) = {2m Ioq - T T L (42 — 2)

0 other way
oLV Jas sia o) (s ilall Jaws giall Jiai gy o))
DSl dalee ko
g s~ o (Bessel  function) d—w 44y diaal (o 53 Iy = i foz” ek cos(x) gy
Y & sl e Josy it Ll Z?":o(g)zr(%)z Dhaiall g sluse g5 3y aaall A0 5 IS
Pyl sealls S o S () AV oS8 5 Jdall e e T A
21

Lyey = j cos(px)ekcos®ay .. (43 —2)

0
&\ﬂ\ iy @J}Sﬂ ULC\;\}“ ad)all @.m)ﬁ CSan g

1 " 2 2 2 1 2 L L " 1

rri rJoJ1rJroe|1Jyrrrrrere;ere e

a

Al af K aleall 3205 Ladie Gt jae oy 5b s ullaia) &) (9-2) JSal
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r ) ISl (iSS o) (Kad (C.0.F) @il 4aS) il Al Ll

0 x <0
1 —
F(x) = 21 Io(k) f;e{kCOS(t Widt O=x<2m - (44— 2)
1 X = 2n
) SN 8 LS g g (S A
1.0 T
— Kk =0
— Kk =1/2
0.8 = 1
Kx=2
—K=4
0.6 i 8

lll[TllIllT]llll‘lI

lllllllllllllllllll

7t s 7</2

*OF
d

Adlide of K Aalaall 2415 Lovie G e 58 580 aS) ) A1 (10-2) <
f oY) JSEIL Laalay) (Sad a5 5l 5l AN
E(eltG-m) = o-itip(oitx)
E(elt*) = E(eitG—1)pitw
(Euler's formula) bl dasa Bukig

@(t) = e E{cost(x — p) + isint(x — )}

@(t) = e'tt 27T{cos t(x —w) +isin t(x — )} f(x)dx
0
(t) = etH| 27T{cos tlx — ) f(x)dx + ifznsin t(x —w) f(x)dx]

o(t) = e [a; + if;]

b
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2T
B: = j sint(x —u) f(x)dx =0
0

2n o
ay = f {COS t(x - ,u) f(x)dx = f cos t(x — ‘u)ek COS(X_“)dx
0 0

21T IO(k)
I
o, = [t
oy
p(t) =e'th —= | (45— 2)

To@y
(characteristic function of the Von Mises distribution) s e (8 &) 53 8 jaeall Alal) a4
The Wrapped Cauchy Distribution 2313314 gatal) g8 puisi 5-2-3-1-2

ol dipne LaS 4l ilaia¥) ASUSH A01a 0 51939 ale Levy daul sao ye Jsl (o558 a0 ) 55 a8

1 o
- —00 <X, U< 0<
g(xll'llo-)= (T[)O-Z‘l‘(x—l-‘u)z o XU © o
0 other way
LSV b Cosilll L3S o ) sl Alaia ) AEESY Al L)
(1) i 0<xu<2m 0<p<1
fGup) =9\n/ 1+ p? —2p cos(x — w) =HH=et V=P
0 other way
.. (46 —2)

Sl ddes p o5 dan gial) Jiai g aoysill dadre g o 3)

V) Sl (S ed ol S 5l (Clf) ST g3 sl A Ll

0 x <0
_ 1 —17(1+p?) cos(x—p)—2p
F(x,u) = - cos [ 572 cos(—) ] 0<x<2m ...(47-2)
1 X =21
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Joa ill Jantyy oV bl ld elly e oLy | Al vl <l yatal) ol psaiall 4 glaag
ahye a8, Maleswd) el yosnall s bl sl (s A€l A8 aia gy aimly ) 23 sl )
e 5 sin il bl Jdatl Jani i Ailan) Ay " [2014, G5 0AT 5 aill]
Kutner, ]4- e LaS" i8Mall odn dapb LS| sa Cargll S Laaie JiSLE (o i
" Alan ) A S e ST 1 il e il dpcaly, Ay " %1 [2005 1 5
 Leaal ol gall (e dpaall (385 plasiV) el Casiaa (Sa ale 4 s
Al ol el aaad La iy jlaasVl o 3lail pld ap i dllia 1 Gl miiall das - Y g
A orial e aal s Jiiie josie o o sing 235l OIS 1L 2351 8 Alexidl)
oS 13 Lai(simple  Regression  model) faw slasil z3 g ail cas z3 5w oL
multiple  )aasidl jlaas¥l zd sl e aaly o KT Al Ll G il 2 e
.(Regression model
zila g1l (e e 3 G e O Wiy L g 1 il gl ey ABal) JS 4 - Uil
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Ja @ﬂ\)ﬁﬁd\ﬁu@tﬁ&m&w\\ﬂ:Q\J_ﬁ:\.dﬂu.u\_gﬁ\‘gﬂ.uu-l_ﬁu
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idla 8 Jerig s a5 (logistic  regression  model) i sl jla i) #35 il
@ sl plaady) g g il e il Ll el das adlill i) cilily )5S
Lol 55l aulae clalnll o sS Alla 8 Jaxiwy 585 (Circular  regression  model)

. s gl 8 4l it 5315 (360 50 ) On alae ) seasa o AL

Simple Angular Regression Model Do) 5 9138 aady) £ gall 2-2-2
nbiay Al a8 Jiee yarie o daiaislall 4 o) dapdall 8 La 3l lad 4S8 Larie
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G ol (55030 iV 23 pail Jexiad daliie] AaS il o Lail 4 s e 4ty
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B

4iad aa3 3 el (Dependent variable) (Ul wisall juaiall Jiad y,
(independent variable) 32 Jiwal jaiall Jid x;

z3sa il asll Jia

zasa gaall i) Jisi B
(mean circular) (Ll il Jass giall) (g5 31 Jaea Jia3A

bl Layl (il J8i v piie o o ind g dy yila colulisy 4 ulia s jalds Lad LS o 1L
Independent ) Jiiwwe oaie laad sl la 88 LS goa <l yaiall oda 2ae gl A i)
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Angular Regression Model By Von Mises Error

zisaY Lalai 4l ie 585 Hussein, A.G ,et (— (2004) ale zisai¥) laa ) 8l o
& Sy Lhaall 0 €y o da yidy oyl Jlaai¥) 8 0 3 4t 83 ale 4 S8 g oyl jlaasyl
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(Y JRall
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(Dependent variable) (&) wizall jpaiadl By,
(independent variable) Jeiwall paial Jiad oy

Z3sa il aall Jis

zasa gaall i) Jisi B
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Estimating Model Parameters [ATTZLE0l 2 3 gaily) cilalaal) ki o
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1 {k cos(y1—a—Bx1)}

f) = an(k)e L L
0
1 {k cos(y2—a—fx;)}

f) = an(k)e 2 2
0

f( ) _ 1 e{k cos(Yn—a—Pxn)}
Yn) = 2T IO(k)

aail Aty a1 5 AV e saal gl o el el ColaalGie SISl (a pd e g
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2T IO(k)

1
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e
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i:l 27T IO(k)

1
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alnf(ylé?;z V) _ ;{k sin(y; — a — Bx;)}
n f(yy,yz - Yn) _ 0 -
57 = ;{k sin(y; — a — fx;)x}
O f Oz Y0) _~Mho  N"ro
- = oo + ;{cos(yl a—fx;)}

Togry 3 ¥ i) i [ gy o)

DY) JSEL i jhall Yl aas B by

kZ{sin(yi —a—fx;)}=0 (50—-2)
kZ{sin(yi —a—fLx;)x}=0 . (51-2)
“nha

T + Z{COS(yl —a—Bx;)}=0 . (52-2)

Y e diani (12

Z{sin(yi — Bx;)cosa — cos(y; — Bx;)sina} =0

n n
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i=1 i=1
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i=1 i=1
( ]
L %)




skl sl D SU Jaadl)

M — tana  of Wy
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n n
Z sin(y; — Bx;) — tan az cos(y; —PBx;) =0
i=1 i=1
o DisinG: = px)
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a =tan™ ' =
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( —1,5 :
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tan™t (- ifc<0
Py an (C)+T[ if ¢ (53— 2)
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\ undefined if c=0and s=0
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i=1
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B 5 a4l dalaall d;ﬂ‘zgjth,ﬁdld Bo
A Al e lede Jpemall e B Ll
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k=A"1 (% m o cos(y; — @ — Bxl)) (55 —2)

gl 5 Js¥ i il G I ¥ g sl g modified  Bessel  Adlidiws s ALY
= (DobsoN) (el 285 s ae 3 aa)si (B K S Aaladd (g sl i il (e J5Y)
sl Aiae LS a5 A1 e J sl Aagu 4y 58 &l il 1978 ple
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sl el g gl A Aa gkl g Ria dae ol Jiai Z o 3
1 ~ A
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n
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Simple Angular Regression Model With Wrapped Cauchy Error

Z3 sl agd g Ay lall Calaal il (ha nagead s (y,x) Lot Gl il () josite Lad (555 Laaie
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=
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O TN %2 (0y cos(y; — Boxi) — &g sin(y; — BoX;))
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By be B el 3aaill a5 20 ATC e Jbme (8 paill e o add adiay Lagin SOUAY)
F ol LS Sl ruad (——) laially 4y g Gl

n-m-—1

AICc = 2MS; + 2m(————) ... (81-2)
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0 135 2023 | AUl gls 3 | 00:00
90 315 2023 | QA gsls 4 | 6:00

0 90 2023 | Aallgls 4 | 12:00

0 0 2023 | Sdlgsls 4 | 18:00
180 315 2023 | QA gsils 4 | 00:00
180 225 2023 | Adllgsls 5 |12:00
180 180 2023 | Sl gsils 5 | 18:00
135 180 2023 | Sulgsils 5 | 00:00
180 180 2023 | Sl gsls 5 | 6:00
180 180 2023 | Sulgsls 6 | 12:00
180 180 2023 | Sulgsils 6 | 18:00
180 180 2023 | Sl gsils 6 | 00:00
225 180 2023 | AUl gsils 6 | 6:00
135 135 2023 | QA gils 31 | 00:00
180 135 2023 | QA gils 31 | 12:00
180 225 2023 | Sulgsls 31 |18:00
180 315 2023 | Sdlgsls 31 | 00:00




Abstract

The study of the same variables that occur periodically and collected by one point of
origin, which are called circular variables, is one of the important processes in our
present time because there are some phenomena that describe this type of data, and
the (circular) angular regression is one of the most important statistical methods to
represent this type of phenomena and the method of maximum likelihood estimation
(MLE) is described as one of the most important methods that are used to estimate its
parameters. The random error distribution of the angular regression model is also
important because the method of MLE depends mainly on maximizing the
probability density function of the random error distribution.

Therefore, the study included the use of three (circular) angular regression models,
namely, the angular regression model with von Mises error, the simple angular
regression model with an error that follows the wrapped Cauchy distribution, and the
proposed model, which is the simple angular regression model with an error that
follows the wrapped normal distribution.

A test of the quality of reconciliation of the three models was proposed based on the
Fisher distribution to indicate the significance of each of the three models. A
comparison was made between the three models using two criteria: the Bayesian
Information Criterion (BIC) and the Akaikes Debugger Information Criterion (AIC.)

And the results showed on the experimental side that all that was matched between
the distribution of the dependent variable with the distribution of random error, the
model is the best model, according to what was shown by the value of the standard
(BIC) and the standard ((AIC.), and between the quality of reconciliation test for the
models that most of the models are moral models.

The practical application was done on two circular variables, namely the wind
direction in the city of Nasiriyah as a dependent variable and the direction of high
atmospheric pressure as an independent variable. The results showed that all models
represented the data correctly by passing the estimated models to test the quality of
reconciliation, and that the relationship between the direction of high atmospheric
pressure and the direction of the winds in the city of Nasiriyah is a direct
relationship. The proposed model, which is the simple angular regression model with
an error that follows the wrapped normal distribution, is the optimal model for this
data, as indicated by the wvalue of (BIC) and (AIC,) criterion.
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