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Abstract:
Fuzzy regression models are used represent relationships between phenomena
with inaccurate, uncertain data, and unconfirmed data that which are subject
to personal judgment, and then estimate these models for their dependence in
estimation and prediction. In this research, two fuzzy linear regression models
were used, the first with two fuzzy explanatory variables, a fuzzy response
variable and crisp parameters, and the second with two fuzzy explanatory
variables, a fuzzy response variable and fuzzy parameters, to represent the
relationship between global gold prices, as a fuzzy response variable, and oil
prices and gold production, which measured globally, as two fuzzy explanatory
variables. Observations for each of the mentioned variables were represented
by fuzzy trigonometric numbers. The results of the analysis for both models
indicated the significance of the effect of each of the two explanatory variables,
oil prices and gold production, and that they had a positive effect on the
response variable represented by global gold prices, as well as the preference
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of the first model in representing the fuzzy linear regression relationship under
consideration.
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0.6 Slebas dlly -

a=0.4 akill ¢ slua ‘ B e 40l
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‘ dnliall g adadll g glius Ac gana ‘

Wl U o Sl slael @3 . Jdmolardl (aiedl glull saall 2(7) JSad)

Je @ asdl g el asdl oMar OlWI g afy , alh olasd! s (7) JSadl (3 LoD

lagie meadll (Sop OMWI 3 ¢ @ phadll Sgiuny aladll day (@) @)l aal) JIsl

Z[32]([17]¢%{5§’| @-@JU
ab=01-a)a;+aa, , at=(1-a)az+aa, . (9)

1diliol! dmluadl slued! e dolusl Gldeal! 6-2

(Arithmetic operations on triangular fuzzy numbers)
dpluall sluedl e (Aol cpall (zylall canadl) danyVl dpluad! Oldeadl o el Y
ddadl dadal clldg (Dolued! dddsdl sluedl) dualadll sluedl § duas e Caliss
b Baxs Aoluall slaeYl e dapIl Al Slibanll JubiS 09 4S5 & (el
13V Garkall (3 Lle) dgluall Slael adscin dpassy 3k 5 lghe S5

(standard approximation method) &bl 4,81l dis,ylall 1-6-2

oo LBl 03 g Anboall cblusdl § blusiwl @hhll dsl e dasylall ods s
1 [33]¢3Y6 & Jesl qos ((Dubois and Prade) ob>W\ J:3

0l Mokl obae 4 = (a,a™a®) , B =(b,Lb™bY) ol i

A Qo) saal) 30V axdl g gl a9 eVl asdl il - al, ™, a*

B glod)l saall (3391 dodly Jaugll ddlly e asdl Jias @ Y, B™, HY

13V Jgdadl B WS 055 A, B ol aadall dglusdl el | 08
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duyadll daylall doluall sluedl e daydl doluadl Gldeadl LS 1(1) 9!
[33] cdwlid)!

operation Operation on fuzzy Arithmetic results
number
ADB (al,a™, a“ )@ (b, b™, bY) (al + bY,a™ + b™, a* + b%)
AQB (at, a™, a")R(b', b™, b%) (al «b',a™ * b™, a* * b¥)

1 5] I m ,u
ASB (ea.(zl A?n )bu) (al_bu'am_bm’au_bl)
AQB (@}, a™, a%)

(at/b%*,a™/b™, a%*/b")

@ (bl, bm’ bu)

481 slase! pis O ol Y Ll Yl ﬁ‘..’dd.w)” L; doluo! ELE:U.EJ\ oD 0350.0 P.cjil de
B 01 Y1 b g lally gz gulas U 0555 1 Aedsitel) Slekanll pans )
e ised) Ola ity Juloxtl] gl 0585 JWbs (488> a dawdlly opall sakos
Gy @b Sl I 6ol Las (dids p iyl odg) dulucdl Ollas)l Glayin 00
Ll

(interval arithmetic approach) :dolusel Ol A O glusl 2-6-2

aly Cokul muoly Gupta 9 Kaufmann  oli=Wl U e skl 1da #1581 @
o S Al Aesold)) Gy ad] Aylall I 8L doluall Olblusd! (3 plisud!
S gy lgadad vy doluall slaedl e ddsylall 0da (3 duwlwd] doluadl Coldasadl sl
3B 339l eVl dsudl e dnyVl danliadl dolu)l oldoad] Sy Cum @ gdadll
diylall 0dd ey dap Yl drleodl Sl Cluadl @ivg car pladl! § giunad dlesa]
Ol o2l (e ¢[33] ¢(2) U9l omea LS

el ppd 394> 0B rolus (paas A = (ah,a™ a*) , B = (b, b™ b%)
O @ 3 gdadll day il

Aa = (aé' a™, ag) , Ea = (bclz: p™, bg)'

Ol Qolwl duluall sl e danydl dplusdl Gldesdl g8 :(2) Jgaxd!

.[33] ¢dulusdl
A®B [al + bl ,a¥ + b¥]
ASB lal, — bE, al — bi]
AQ®B [min{albl , al b¥ ,abbl ,atb¥}, max{albl ,alb¥,albl ,atb¥}]
AQB [min{aé/bé ,al /by, al/bl ,ak/b¥}, max{al /b ,ak /by ,al/bl ,al/b¥}]
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el dpdidisel Oldeal) a0 Al Clusd! due 3-6-2
Fast computation formulas

extension ) duies)l sl dxwgell Sokall dwld ewd gmall oda dwly ZHus
(Principles
& 4sbasdl Cdludl g @kl § lgalussiwl wiy 9 (Zadeh) el Jad (0 de a0l
¢«(Yang and Lin) oW gaiedl coudl 3 WS dgsd Lolul dawgoll tsaball daxad
9 @bl Jasd) jlal Slalas i) duall s 339 onall ddes I B,k Gl
:[27]6[23]¢[16] « 3YS guall 0in (555
saall Slekas digas dalud! @kl § gadeinall 4, Bosaluall gaadall HUS soleby

:Q)’Kg Q!
A=(@La™a*) =2 A=@am"—a' =lza*—am =uy) = A
= (@™, lg ug) -+ (10)
B = (b,b™ b¥) = B = (b™ b™ — b! = I3, b* — b™ = u;) = B
= (b™, I3, up) - (11)
013

Al saal) bawsdl sdall gl (385l sdadlgl 3S,all dalas :a™

dalrs 9 (paa)l) A1 ol Ll dakns Lod 9 i)l bakes ol HLasiVl bakes <1, Uy
Al saal) () 3oVl asdl jlad!

Bl saal) awgll suall ol §3S50dl sdallgl 3550l dakas :H™

Lalao 3 (1) eVl sl HLa! dakas Lo 5 il Uakas ol HLamY! biakas 115, up
B alual! saall (aadl) oVl asdl Ll

ol Clusd! juas doluall slaedl e daydl dolud Sldasd! 7515 1(3) Jsdr

[27]¢[23]¢[16]
A®B (@™ +b™, l5 + I, us + up)
ASB (@™ —=b™ lz + uz,uz + 1)

>0,B8>0) (am™™,a™+b"lz,a™ uy + b"uy)

<0,B>0) (a™",b"lz—a™u; ,b"uz — a™lz)

(A<0,B<0) (a™b™,—b"uz,—amuz ,—b"l;
— a™ly)

am™ uga™ + lgb™ ugh™ + la™

(b"“ (G ) )

if (A
-~ if (4
AQB if

AQB
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S g ezl A9l Slanll 330y (2 (D, ®,0,D) ol O JI LAY iy
Sl jas slaeYlg @b sismall e dayVl Al Sldasdl el e DI JSadl g
Al el pass Al O gigmall slal o) Sl e

fuzzy linear regression models)) :dolua)!l ddasdl HluseI Ziks 7-2

&y od dues gl Olpiiiall 9 Dl e cp Ad1W1 AN Caual 3led (2 9
Ol a.b}}kdb x..\q:.” ORI cC.S}AS)” C)U}SA} éydl 3‘ Lé&” u:waﬂl o> 9 a:ul.qa
sezall 9 SAED] HlaosYl dzlgs @) Slaall yam $3ln O oSe Gl sl
:[30]¢[27] «3YL
Bl pe s gl JI S8 Sl Al azm i -1
(Alsdnadl Tasdb ol JlaimY st Aol lasidl (59,8 (34 dogass -2
T390 Wilrysee 9 WMSUo 1 B3Vl (o908 -3
Oolyall 9 el G @Ml sl Jiodl] oy W1 gl 5 25l e -4

o]

ordinary linear reqgression fuzzy linear regression

.L}'l'»;'a)\)l.\z.':)}b (Sl Hlussl dase ghind ae @ildaliwd] HLas) S 1(2-12) S
[30] Luaad! craus k}'w\)l.\.z.':)” Pogao é 39 b caw Ex Wl Jd 3o JK2d) yduansd!

BY) Lﬁ@ T3l 0l o > aiyas &y doluall Hluosl 3k (pe sue Jla
Tfjﬁjiww 0950 Sy ggiss ‘_“;‘Jl Ol paially Sladasl
Ao g5 Olpiieg dolus Oladasg L}b.,,o D liw! piies L}b«,aj‘ HlassyI C‘)ﬁ'w‘ -1

doud g Olpain 9 dakrd Oldas 9 L}b.,,a D! _psian k}b.,,aJ\ Jlassyl Tdg9al-2
Ao g3 Wilpdie 9 doluo Ololas db..,o D liw! psien db..,a Dol Zdgedl -3

oall Geaatl § Logale Balazed cly GBI cn35a3 I Golaians
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Olpkieg duakad Olodasy g2 Doliw! _aien Q! HlussYl Zdgeil 1-7-2

Holud dd oS

Lo gl Olpiially o)l Blriwdl pite gu &I BNl Caay ol 5o

[22] (3B jlusidl 13g) 7390391 05509 duatadll Olodasag doluall

Yi = BO + ,81)?1'1 + ﬁZXiZ + -+ B]Xl] + -+ ﬁkXik i=1,...,n ,j=0,...,k (12)

0l 3]

9 A sl e Jiad Vi 0lg ¥ = (VL V™, V) 01 3] o) &l piie 3

Al e ¥ psiald eVl dsdl Y Ol (5555adl dsdl psie Y™

Xio=1[1,-1]" oy j=01,.. ko lde gl j sl piiadl X

Aol piie o3 Xi; oo Xij = (X[ XI7XE) 0131 ¢(12) gdgesdl § JadI asl

Xij gl piiadd (JeVlasdl piis X5 9 S$3Syadl Azl i Xii 9 @

ko coliode (p g j daladll dadaall i)

040 02y Qloall sual Glalas diuo (2 Gy Aauar (13) F390Yl OUgSh LS @0

1(13) go9aYl 5K e Lgiardaly (11) 5 (10) gpsall $L3L <l g z59a5Y Juloxiy
Vo= (i ymyt) = 0= (WYt -V = LY =Y = U) = T

=™ L, Up) -+ (13)

v l
XY = Xy = (XX - X =1L

Xij = (Xl X

iy Xl — Xl = Uy;) = Xy

ijr
2013

xiedl § Aolall Slaed Y™ 538yl paially Vi GVl dodll piie o 9ya)l piiie L
3aal) (L) GV sl HLadil dakae o) it dales (1 81) Ly & dasd S awelly oY
Vi @L..an\

3 @ doluall slaed V™ d5Syall paielly Y el dodl psie (0 3,801 picke 1 U
(croud1) e dodl HLadil dadas 9l il dakas (U; §1) Uy 3 dasd IS oy oY pscxall
Fi Qeall saall

alioll duluall SlaeDU X7 55Syall psially X1 3oVl adl piie oo 3yl sdie © Ly
Aol L] dakas gl oS dokas (ol ¢ Ly @d o0 [y dondll Oy Xjj Qloiall miial)
di=1,m 9 j=0,1,.., k0l ke % gluall sual) (Leod1) 30V

Lol dlaed 1T 3Syell dodl pikag X el asdl pkie (o Gyl pkie 1 U
dalao gl Caldd dolao (pd Upjmiiall @ad oo Uy danlly Xy gl scial) dsliall
gl el & gl sdall (oY) el asl Ladsl
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Glpkieg dolwe Gllrey gluwo dlxivwl adties gl il Zigedl :2-7-2
tdlud dmud g5
L gill Olpially Gluall ol piie o AW BNl Cauay z3gall 929
[32] ¢ 3 JKadb 4 Loladl dsall 09559 cdolus Olodassy doluall

Vi =Bo+ BiXiu + BoXip + -+ BiXij + - BXu + €y, o (15)

j= k

0l 3]
(3Ll Z35031 § loginyad @3 S e gilly dlxndl gaiie, X, ¥
Ll dedaadl Ol9 B = (5},5}71,3}‘) O3 j = 0,1, ..., k 09 doluall dalasll:B;
Binluall Lalacl Wall dalaodl B 9 25S5a)l dodaall BT 9 B

dualad Slodaog God dlomial pitios il HlussYl Z3 903 Olokas yuds 13-7-2
Hlud doud gl Oliiag
il &b deial ¢ [22]¢(Chachi and Taheri) Jd o diylall ol #1481 o
5)35.1»)[9 C.)_sm)U L}L‘“"’J‘ Sdall caad) Oledasg )g)AJ‘ Ololas Ao sleie! Lo oda
ol el o) a5 Bpmbadll Slolaall 550 (14) (13) byl ol §
Uggme dadS @ adadll dod slaicl Gyiall Slaspedl Lyl Jlasinl @i ¢(12)
cSyinall Olaypall diylay Judod) e ddiall doluall bl (oY1 eVl ol (e
13591 Sl ghasl $Lob sl il dddes o33
@ Adia)) doluall wlpall S (14) (13) o=l g 389 gt 5y -1
Olaline oo (Gie glud dde ' Je 1) Baaline ' e ddoall o 3udady 39l
gl asdl Hlussdl Jdoad diylall oda Gaudal W gy éJ T390 Ol piie
(12) Z3505
ste 8§ (8anlis) o Gl e I GaY1 aonlly el dondl 0 el Bale] -2
:(35353 OYolaoll 3 Jge=S gan Jolas G a o)) Y 589
Sltally latudl pited doluall wlaalaal (67, 1, ug) <, L up) Uod
140V diall Badats ¢(1) Sslasdl o Leele Jhaminwally duompb gl
h,=h"—A-a)l; , h*=h"+1-a)y ...(16)

b= (h™, 1, ug) gl sasll Jlgall e 30319 eV asdl @8 (o hL, Y 20l G
™ Sl dedll Ol e o(hh, K™, hY ) (2 Qludll saal diue 0553 Wlldg
ca e (16) damall § doglao 08 (2 Uy, [; G989

(O Lijougg) , 7 L ug) o0 S e (16) damall 3abany 9

Vie=y"'—A -l , ya=y"+0-y -+ (17)
x;j,a = xir;'l -(1- a)lij ) lej,a = Xin; +(1- a)uij ---(18)
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:QNSE\»LM&:.H Ol el db.,a.il ddadl diue 0555 lldug
(Yil,aiyierL?,la) ’ (x;j,a' XijrXij, a) (19)
oY eldy Y, xiT g adadll da L3550l Wlpaiell Olaalin ;S o Wl zmolgll o
Wl sgusdl o Jad Sz il O 1, dad Copid lage &8 (B5 X[ 9 YT
o) craaiall a3 a3l 09509 cdmluall ol priall daliall duluall slueU Lol
AV b pdadll (S gy pladll ua .)_9.).:;”
[ i,a La] - Bo(a) + .Bl(a) [Xlla 'Xu a] +et ﬁo(a) * [Xua ) Ua

+ - +Bk(a)* [Xlka' Lka] i=1,. (20)
j=0,.. k

il ans ¥, bl Bl piiad 3oV dsly el asdl Jias [V, Y4 [0l 31
& chﬂ‘ S o

Xij o anbodl oo gl colpaield 3591 asl g Al asdl Jied [XW, ¥ e
@ pad)l Gyiuuey pladll da j=0,... K,
iarall Cug) DI 3 5201 Blarayl IS o e Juams (S pamall il ol ol s -3
) A5V O luedl Slasye §gazee Ul

D(B) = |IYg — LaBII* + I3 — Ry BII? -+ (21)
o0 dxiall Jgb o g5 Sy cdzxiadl Jgbo Jian 9 SV Hlaedb o || - ] 201 3
4591 ddall
1A duall 050 dxiall Jgb 0B V= [vy vy - 1 ]T 0l gl
|Vl = i/v21+v22+---+v2n - (22)
(3055 padll i die Oledasdl a5 OB sy
[ﬁom)
B, = |Bl(a)} = (LLL, + RER)L(LLY! + RLYY) . (23)
ﬁk(a)
013l
1 l l LT
X11,a X12,a X1k,a
La — 1 xél,a xéZ,a xék,a ,
1 xrlzl,a xrllz,a x1l1k,a-
[ x%l,a inZ,a’ x%k,a_
R, = 1 nga xgz,a xgk,a
[1 x#l,a x%Z,a x;:k,a-
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13YE 9 gl Jlsaall e (Wl @ o)l Sgins 90> (p
1
i = | Bada - (23)
0
R ZQS’SQ}SS_)M| C.)yw)’\ o OB g
Yi = Bo+ friXis + BoXig + -+ BiXij + -+ BrXiw 1oy - (24)
j=0,..k
dulp Olalaoy ghue bl pdties gludl! sl Z3gedl Cledas Uil :4-7-2
Holud doeud sl Olpiieg
Qo] Yl Z3ge3l pai) daniall doloall Syiuall Oluyall dib el
{[32)645Y) Olslasll colud duomgs litag Olala
Byliseall 0udll (1o dosd S 0983 car € [0,1] 01 3] ¢ @ pladll (S giumad @8 Bus Hlis oy -1
JosS Gz g0l Oolpasie pread &iliell doloall el S aais @ adadll (S g
il Ggiume degazme dydod 9o Gl o gl 9 gluall suall sl Edie adad S
O3 Oy (ak, a¥) cmieadll 83dsall g ¢(7) JS&dl 3 Bl 4l el @ WS a
sdall bl e @ pladll Sgiuney adadll day Bopdardl eVl usdl g QoY1 asdl @8
03 e (9) il digead] B! Bcdats ol (5 3945l 0y ¢lisall lusa
:3YE 5 Q! Llxiwdl piie 9 doluall duowud gl Ol pacall
)l gty plad) day &b gl Ol sl Claliced (1) AeVlg (1) GVl axl o0
Q‘ 3 ‘(xll](a)' xllj(a)) a

Xy = A —0xj; + axf}, xfiy = (L —a)xfs +axf} ;. .(25)

i=1,..n
j=0,...k

J
Dbl adadll (S giumes adadll sy Ll pscie wildalind ey 3oV dsdl 0d
013, (Vi Vitey) c2sedl W

Vi = A=y +ay yitey = A —yf +ay™ ., . ..(26)
j=0,...k

Sgmey adad)l das Wallg Lawl 2 g9uadl dliasio ol paial) Bupdr 08 Wi adadll 1dd dasg

, (yibéa),xiuj(a)) doupgdl Olpiiadl 9 Ll e g0 N o ahdll

Syie dagly S5 Y A5y 08 Y (", 1]} Cliall b bl (Ve X )

eVl sl Slakang By GV ol olalae 505 o) @] s e slazedb , a glad

&Y a6 (p5 B G355e)l doxdl dalae Lol AW (S yiall olaryedl dio slazel Bl
sl i Loyl sluedl Cie 3 s Y 3S5elly 3550 doud
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53\1 t -1 ¢ A u
(Bi) = (X)) (Xlw)|  (la) (V) - By
u t u -1 u t u
= () ()] (X)) () - @7)
5_;'{.6.]\ U'“‘"’ Eu._“e\jj\ ca &bﬁ\ LSM B)U:im.” ﬁd.” R 3.0,5:9 L,SJ woﬁ ub.:.A.o.’:‘J\ s
P Iryee (Bj)ﬁa) Jian oY1 a8 e Bylie dalan S 1ud5 0950 ellds .1]40
13y SSadb 8yudall dadaall Jiang ﬁjlza) Jon
Biw = By » Bt ] -+ (28)
B)lises alad Syt dod i ag 03y < @ < 1: 3V SKadb 0985 848 Hlas @iy -2
(@ €[0,1] 8/l o 3l (p @) < @ < 181 01 Gl) @ € [0,1] AL (s> (3o
32 (€) 055 Eux (8488 @d ) Bto szl e ) @) < @ < T84 epnd 3
ay < a < 1 deudall 5721 sl oy cadliie (3 S o 98] i To aiue lide
BAA &5l 03 (30 ded S (B))ly A aadly (B)) () B3Y1 doxdl dalae s -3
136 8,8 i e goliSy (29) dauall peiamell (nidMall ke i @) <@ < 1
2 AN A \U
{Bj(a') = [('Bj)(a) ’ (ﬁj)(a)] ’ @y sas 1} - (29)
Lwall 3 oV 8RR @ phadll Sgme die J doluall dalasdl puds 0585 Ol S
2 _ 51 ~ .
Biwy = [(ﬁj)(%) ’ (ﬁf)?ao)] o J=0Lk +(30)
2dn 0985 LI (33 claknall o dalre S 1 oSg @ Buke sl @iy (30) B4R (e
88 Go r @b Hlasl w 4l lake a6l ﬁ]m L3550l dadaall (po B B)liseoll oud)
1AYE 0555 G Dlalaall (g dalas
Tji =r0’r1’.“’rk j=0)1)'”1k "'(31)
.BJWW,AHOAMEQU@}AU, j=01,,k S0y
QW) adas)l Aol Zhgad Besdaing (29) dipally (5) dcliall slasyl Als IS (3o -4
dma )l Z3gadl (§ ddgaally Blall 15 0 (3o dagd SN Bpdr @t slal dogd W5 ey

rdudasl
max a
- (32)
subject to Li(a)sr;
uj(a)srj
a,sasi
1013

lj(fl) = min{(ﬁj)éa) ’ (ﬁj)?a)} ) uj(a) = max{(ﬁj)éa) ’ ([?j)?a)}
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Lmopll Z3g0dl J> o AWl @ Y] B 29> e 1) B (30 Bl daid las -5
Lot 13 el Jio Jladl o)l I3 @ull oy ¢y 77 dogd sl oy Lo Wik g Alasdl
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! sy Loy e
g, (BT = lisali 1) O 1 BT a3Siedl Adaall s Jias Byliseall 75 dad O Lake
13V Kb g padl g dis j Byudall dedasdl 0955
2 ANl ~ ~
Bian = (B, BT B - (33)
Y Kb z35a3Y1 S -6
Yitap) = Pocao) T BriaoXin(ae) T BaianXizao) T + Bjcan Xijcan) +
“F Breao) Xik(ao) -+ (34)

i=1,..,n
j=1,..k
duluall Ol Lgine Hlis :5-7-2
Test of significance of the fuzzy parameters
Pl oSay duhylll de a5 90 3Ll § A1 & g3l ol il G dogins d8ya0)
Hadall Oladaaly wlpsell lawgdl dxdl ol Je diddaiy ¢t Hlas
{[14]4[6] &Y &l 339 <3y (BT, BT, -+, BE")
BT
tam = —L— .-+ (35)
Pa J5%*Cag
X[} G gl piall 0 Lgina ywsY Lguomll t Lozl ded p tgm 01 3]
Bty el Gl dakaall y1dall (g3S5a)l dll dakao 1B

0l bode (XTF XY ™1 dgumnll o g 3gaally g ciasall § adlgll sarall 1y
g=q+1osgq=1,-,k
145V daall 389 G gwall g MSE slasl Olaye Jawgio 152
n m ym-y2
i—1(Yi - Y )

§2 === — - (36)

013l

Ll piied yaiedl Jawgdl dll P
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Z390Y Olakas sus:k

D> A0 9 51 Dgins Sgiumoy ddgizdl t dasd o dyguumall tpm sl daid )l
DA byt 6o S |t | 051388, Cima sty 955 dlsandl el 01 g1 — 2
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() pad)l Gy daliseall @l die Oladandl el paas o5 3 gl s olsy
OBluadl Olasye faozme Hlae Clus Je sdle cax € [0,1]

Qo Ll ity Jodl gleal! Hlusedl (239030 §)adell Slalasll 1(5) Jgd=
0o bl Log adad (St S (rinadad Hluseil sudang croludl! (o gl cpiially
(lunodl Slasye) fgoma

a sp? Bo B B

0 1479189.485 -23.7704953 3.210834736 0.336086672
0.05 1440095.51 -23.7704953 3.210834736 0.336086672
0.15 1367260.071 -23.7704953 3.210834736 0.336086672
0.25 1301561.318 -23.7704953 3.210834736 0.336086672
0.35 1242999.248 -23.7704953 3.210834736 0.336086672
0.45 1191573.863 -23.7704953 3.210834736 0.336086672
0.5 1168537.427 -23.7704953 3.210834736 0.336086672
0.65 1110133.146 -23.7704953 3.210834736 0.336086672
0.75 1080117.813 -23.7704953 3.210834736 0.336086672
0.85 1057239.166 -23.7704953 3.210834736 0.336086672
0.95 1041497.202 -23.7704953 3.210834736 0.336086672
0.96 1040315.523 -23.7704953 3.210834736 0.336086672
0.97 1039205.211 -23.7704953 3.210834736 0.336086672
0.98 1038166.266 -23.7704953 3.210834736 0.336086672
0.99 1037198.688 -23.7704953 3.210834736 0.336086672

1 1036302.477 -23.7704953 3.210834736 0.336086672
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a sD? (Botay Bbia) (B Bian) (B Pian)

0 207225828 | (-73.94765, 10.15692) (0.57155, 4.139299) | (0.201147, 0.42414)
0.05 | 1991243.881 | (-71.70054,9.287788) (0.68304, 4.147628) | (0.210002, 0.42018)
0.15 | 1834004.747 | (-67.12354,7.250302) (0.9285, 4.156501) (0.226839, 0.41201)
025 | 1684451382 | (-62.4277,4.808675) (1.19998, 4.15236) (0.242478, 0.40348)
035 | 1544504415 | (-57.60394, 1.967962) (14908, 4.131461) (0.25689, 0.39457)
0.45 | 1416465545 | (-52.6458,-1.251002) (1.79249, 4.089377) | (0.270074, 0.38524)
05 | 135770854 | (-50.11558,-2.991191) | (1.94446,4.058829) | (0.276214,0.38041)
0.65 | 1206454.061 | (-42.32811,-8.658066) | (2.39031,3.920934) | (0.292909, 0.36512)
0.75 | 1129580.101 | (-36.99329,-12.7301) (2.66803, 3.783424) | (0.302707, 0.35418)
0.85 | 1074289.754 | (-31.58199,-16.95844) (2.9216, 3.603423) (0311561, 0.34251)
0.95 | 1041880.735 | (-26.14959,-21.27611) | (3.14606,3.377281) | (0.319588,0.32997)
0.96 | 1039921.418 | (-25.60801,-21.71038) (3.16678, 3.35206) (0.32035, 0.32867)
097 | 1038195273 | (-25.06708,-22.14487) | (3.18718,3.326363) | (0.321104, 0.32735)
098 | 1036701.985 | (-24.5269,-22.57953) (3.20726,3.300193) | (0.321852, 0.32602)
0.99 | 1035441.128 | (-23.98755,-23.01431) | (3.22701,3.273552) | (0.322594, 0.32468)

1 1034412.164 | (-23.44915, -23.44915) (3.24644, 3.24644) (0.323328, 0.32333)
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(1) Gl

S Cadll il Jaadl e dpalladl U el o

x2u x2m xI2 x1u x1m x1l yu ym yl
1780 1480 1255 3.61 1.21 -0.79 38.45 36.5 35.2 1970
1800 1450 1187.5 4.7 1.7 -0.8 45.35 41.15 38.35 1971
1847.35 1397.35 1059.85 5.276 1.82 -1.06 73.8875 58.025 47.45 1972
1650.99 1350.99 1125.99 7.932 2.7 -1.66 137.8625 94.925 66.3 1973
1476.66 1251.66 1082.91 19.4 11 4 200.2375 | 159.775 132.8 1974
1265.3 1205.3 1160.3 15.434 10.43 6.26 192.4125 161.175 140.35 1975
1361.92 1211.92 1099.42 16.4 11.6 7.6 142.35 119.55 104.35 1976
1271.92 1211.92 1166.92 18.74 12.5 7.3 173.125 148.63 132.3 1977
1301.92 1211.92 1144.42 20.242 12.79 6.58 260.5375 206.725 170.85 1978
1361.92 1211.92 1099.42 45.18 29.19 15.87 581.575 372.85 233.7 1979
1285.17 1225.17 1180.17 50.496 35.52 23.04 | 709.6875 | 580.875 495 1980
1728.15 1278.15 940.65 44.8 34 25 541.9375 | 457.375 401 1981
1637.75 1337.75 1112.75 39.124 32.38 26.76 491.75 387.2 317.5 1982
1613.97 1403.97 1246.47 34.992 29.04 24.08 529 440.5 381.5 1983
1643.58 1463.58 1328.58 345 28.2 22.95 415.675 351.25 308.3 1984
1806.42 1536.42 1333.92 32.998 27.01 22.02 344.575 310.45 287.7 1985
2059.27 1609.27 1271.77 18.36 13.53 9.505 | 443.9875 | 380.455 338.1 1986
1932.25 1662.25 1459.75 27.654 17.73 9.46 512.2175 | 446.945 403.43 1987
2454.3 1854.3 1404.3 16.36 13.6 11.3 469.505 424.22 394.03 1988

2167.55 1867.55 1642.55 20.979 17.805 15.16 | 425.0525 | 384.995 358.29 1989

2961.643 2061.643 1386.64 43.512 28.14 15.33 | 425.3625 | 384.375 357.05 1990

2355.42 2145.42 1987.92 32.72 23.6 16 373.175 358.4 348.55 1991
2581.21 2221.21 1951.21 22.103 19.145 16.68 364.025 345.5 333.15 1992
2364.863 2274.863 2207.36 20.328 16.44 13.2 426.7 367.75 328.45 1993
2432.5 2287.5 2177.5 20.061 16.155 12.9 399.325 385.9 376.95 1994
2387.5 2187.5 2037.5 19.777 17.395 15.41 394.675 382.9 375.05 1995
2437.5 2237.5 2087.5 25.973 20.495 15.93 416.05 387.25 368.05 1996
2712.5 2272.5 1942.5 25.751 20.705 16.5 381.8 326.15 289.05 1997
2625 2385 2205 17.525 13.175 9.55 314.15 291.65 276.65 1998
3117.5 2277.5 1647.5 27.775 18.025 9.9 310.4875 | 277.525 255.55 1999
2838.75 2418.75 2103.75 36.7 28.3 21.3 298.8875 | 278.585 265.05 2000
2680 2520 2400 32.49 23.85 16.65 301.7 275.45 257.95 2001
2605 2525 2465 32.299 24.625 18.23 | 363.1625 | 314.675 282.35 2002
2707.5 2587.5 2487.5 35.7 28.8 23.05 | 434.4425 | 376.265 337.48 2003
2580 2420 2300 54.29 40.19 28.44 466.7 419.24 387.6 2004
2625 2445 2385 71.898 53.85 38.81 | 542.6625 | 467.475 417.35 2005
2650 2450 2330 80.776 68.02 57.39 | 779.4875 | 632.225 534.05 2006
2830 2350 1990 101.24 73.7 50.75 906.7 724 602.2 2007
2522.5 2242.5 2032.5 158.63 91.85 36.2 1118.3 857 682.8 2008
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2725 2325 2025 84.351 59.805 39.35 1332.588 | 1014.63 802.65 2009
2725 2485 2305 97.933 81.535 67.87 1528.125 1237.8 1,044.25 | 2010
3050 2650 2530 130.485 109.695 92.37 | 2073.975 1614.6 1,308.35 | 2011
2887.5 2687.5 2657.5 132.391 108.445 88.49 1863.38 1661.78 | 1,527.38 | 2012
2912.5 2762.5 2672.5 121.412 107.96 96.75 1825.203 | 1438.74 | 1,181.09 | 2013
3347.5 2827.5 2437.5 121.7 85.76 55.81 1457.155 | 1262.14 | 1,132.13 | 2014
3375 2975 2675 72.995 52.805 35.98 1371.57 1176.36 | 1,046.22 | 2015
3457.5 3097.5 2847.5 60.969 42.495 27.1 1453.94 1218.02 | 1,060.74 | 2016
3450 3130 2890 69.375 55.725 44.35 1410.678 | 1251.87 | 1,145.99 | 2017
3410 3250 3130 90.421 68.335 49.93 1417.778 | 1263.23 | 1,160.19 | 2018
3500 3300 3150 77.909 64.055 52.51 1630.18 1411.78 | 1,266.18 | 2019

[36]¢ [35]sasll
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Statistical Analysis of Cross-Sectional Data on Obstacles to Identifying
the Patient Pilgrim and Completing his Papers in the Health Sector
Abstract
The study aimed to conduct a cross-sectional analysis of the obstacles to
determining the identity of the patient pilgrim and complete his papers
in the health sector (a statistical study) and this is the national goal that
it has always sought to provide advanced and specialized care with the
latest purifications and equipment for the patient in general and for
pilgrims, pilgrims, and visitors to the Sacred House of God in particular.
The study is pleased to focus on obliging the pilgrims and making them
aware in the country of arrival of the importance of preserving his
identity in any form, whether it is his travel air, magnetic card, or smart
bracelet and preserving it, due to the different languages, dialects,
cultures and in anticipation of natural or human disasters.
The study recommends strengthening the interdependence of efforts
more effectively, in partnership with the Ministry of Hajj and the private
institutions of the heads of the sects affiliated to it, by harnessing the
technology and possibilities available for joint cooperation between
them and cooperating with the Ministry of Interior and Foreign Affairs
represented in embassies to activate an international project which is the
electronic file of the patient and use his fingerprint to facilitate
identification. Through a joint application or website and activating the
smart bracelet that contains the patient's personal and medical
information.

Keywords:

Sectional analysis, Hajj identity, health sector, advanced care, electronic
patient file, smart bracelet.
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Abstract

This research aims to identify the extent of the relationship between
strategic planning and supervisory performance and address many of the
problems faced by business organizations, including the Commercial and
Financial Control Department - the Ministry of Commerce, which was
chosen as a community for research, as it diagnosed problems for the
research, including the delay in the general performance of the
departments and the lack of availability Human and material capabilities,
The importance of the research lies in the fact that the organization being
researched separately in its field of work, and for the purpose of
achieving the objectives of this research, a questionnaire was designed
for an intended sample of administrative leaders represented by (the
General Director, his assistants, department directors, their assistants,
and people officials), so their number reached (60) individuals, and the
five-point scale was adopted (Likert) To show the results based on the
(SPSS v.23) system and the use of statistical tools, the most important of
which are (arithmetic mean, standard deviation, correlation, coefficient).
Some studies and research that refer to the concept, objectives and
dimensions of strategic planning and control performance, as well as
personal interviews conducted by the researchers to enhance the
research have been adopted. The statistical tools used resulted in several
conclusions, the most important of which was the confirmation of the
relationship between strategic planning and supervisory performance in
reference to the effectiveness of organizational performance and its
emergence in Programs and strategies followed by the organization.

Key words: strategic planning, regulatory performance.
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A statistical analysis study of the role of external audit in
achieving total quality in business organizations

Dr. Mutaz Yousif Abu agla Dr. Afra Al-Fadil Mohamad
Petro Najed Osman
Kingdom Saudi Arabia Omdurman Islamic University
Abstract:

This study aimed at studying and analyzing the relationship between
external review and total quality and how to achieve it in business
organizations, through a statistical analysis study that is carried out in an
accurate scientific manner, as well as clarifying the concept, importance,
objectives and procedures of the external review, and standing on the
concept, importance and how to achieve total quality, and highlights the
importance of the study in imparting A theoretical aspect of the research
topic, which is the link between the topic of external audit, which is an
accounting topic, and the overall quality, which is an economic issue. The
problem of the study was to know the role that the external audit can
play in the practical reality of the professional practice environment of
the audit and its impact in helping to achieve comprehensive quality in
business organizations. This is by answering the question: Does the use
of external audit have a role in achieving total quality in business
organizations, and does the use of external auditing of all kinds have a
role in discovering the obstacles facing the achievement of total quality
in business organizations.

Key words: external audit - types of audit - business organizations.
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Abstract

In this paper, the mathematical equation of the Cascade (1+1) equation
derived Using the exponential distribution and Cascade (1+1) consisting
of two Components, one is active, and the other is ready (reserve) called
the system (stress - Strength) Cascade-back-up (stress - Strength)
Cascade-back-up Cascade (1+1), As the failure of one of the components
leads to the operation of the other Component. Durability (v) and the
system is subjected to a stress (u) and the Presence of the attenuation
factor (K), which corrects the path of the system as it Improves the
performance of the system through the stress imposed on the later
Component that caused the failure of the previous problem. In addition,
two Methods used to estimate the reliability of the system Cascade (1+1)
, Which are the Method of greatest possibility (MLE) and the method of
(Bootstrap), and then the Comparison between the two methods is based
on the mean of error squares (MSE). In this work, it can be concluded
from the results of simulation experiments that the best estimation
method between bootstrap (Bootstrap) and the method of greatest
potential (MLE) using the comparison criterion (MSE), was the bootstrap
method.
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1AW Wlghasdl 3 WSy elacdl O8I da o Jlesiwl (o)

(Llially -2lg=zY]) Griio Galaad 2a dlmly (M) e doliuds dige comuw @ -1
(6) sl UM 0 JIsill e @7, By

a7, b1 ool paknoy dueSLUl (o)) aionl! As Laid (Bliall -5lg=Y1) (miie 455 .2
L) Bglasll § i3l
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de dgamll (m) o dae 5 0955 9 glandl o Cliudsd) Ol o (L) o 3
G dapinall Slalaall 08 (0 dad S prugaing «8f, B Otialaall Slpads (e (L)
R\]’." (Cascage 1+1) ‘aLlé.': ddgao Al Whdde oo (L) Je Jgsaxll o (19) dolaol!

i » RCp (Cascage 1+1) plas ddgae AW Gl ClAi gl diylo jdde diue 4

B
T
RCy = 22 B 22)
=1
9] Uasdl Glas o Jawgio Uslas 99559
B
R 1 ~ N2
MSE(RC;) =5 > (R; — R (23)
i=1

ol Ll

Simulation 86kxaJl -1

(- W3] gﬁ““ duslaially oLyl Oldaadl o ASI pasaiy g‘é) O glul (g 88lxall Byl
uyd 0550 9 &M\ T390 Jiea oo Zdgedl sl UM (po dutindzdl 8,0 Un)1 2l glu
el (&g (Monte-Carlo) o)) cige dinylo (2 loguin JSYI 88lxall Gyl p09 die
45 gdund ﬁ@)}“ o0 ddaw dsluog slal @3 (o9 M‘ aeizmall (po Oline o
& d}p;z.” ‘:3 ZLS_9JAN_9 a3\ RRES! oo Ol B.J.xJJbSJJb daliseo Lyl i) A
Aol pluseiwby @b

Bl s -2
0.5 <0.3) 3V K cmpgidl Jolad dalises @b ds-bg (R) Glasl gl e slezsYb
1 3Y8 86lmall d51gl gl e Jguaxll 03 (0.7, 1

(Cascade plx ddgae A &paas) o)l @55 €36 (22) 5 (18) WYslandl s
(7)5(5)9 (3)5 (1) Johrdl s 141)
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(1) 0% J9u=>
k=0.3 wis cascade (1+1) plal ddgao Al &5naiilly dusl BV @l

g | a RC n MLE BOOT
25 | 0.99144 0.99161
0.1 | 0.99501 | 50 | 0.99349 0.99353
100 | 0.99362 0.99368
25 | 0.89717 0.89893
1 | 05093017 | 50 | 0.91701 0.91779
100 | 0.92262 0.92287
25 | 0.79760 0.79949
1 | 0.83445 | 50 | 0.81954 0.82039
100 | 0.82947 0.82963
25 | 0.96803 0.96872
0.1 | 0.98308 | 50 | 0.97890 0.97901
100 | 0.98069 0.98079
25 | 0.80100 0.80278
0.5 | 0.5 | 0.83445 | 50 | 0.81864 0.81957
100 | 0.82863 0.82882
25 | 0.65845 0.65958
1 | 0.68056 | 50 | 0.67373 0.67412
100 | 0.67840 0.67847
25 | 0.80156 0.80308
0.1 | 0.83445 | 50 | 0.81971 0.82009
100 | 0.82698 0.82727
25 | 0.40645 0.40819
0.1 |05 | 043333 | 50 | 0.42111 0.42201
100 | 0.42829 0.42850
25 | 0.21506 0.21843
1 | 0.26948 | 50 | 0.24594 0.24760
100 | 0.26045 0.26082

Ji2dl iy lall () dyae @3 (23) 9 (21) Yolaall 3 MSE dlaall jlas sl
J9dadl g AW gl e Jguamdl o5 (Cascade 1+1) plas ddgae Ay s
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OlRudgdl o paad Ayl ksl O 8)9Sdall Jsluardl (e i (8) s (6)9 (4)9 (2)
Ayl 36 MSE 5laall Jlas plisvinls (MLE) plaedl 0l disyby (BOOT)

(JadYl (p Olud gl
(2) Jso= )
8)uiell cascade (1+1) plas ddgre Al MSE Uasdl Olasye Jawgio Jdas o8
k=0.3 wie
B a n MLE BOOT
25 6.43e-04 6.42e-04
0.1 50 2.92e-04 2.92e-04
100 1.42e-04 1.42e-04
25 6.11e-03 6.00e-03
1 0.5 50 2.64e-03 2.62e-03
100 1.29e-03 1.28e-03
25 9.55e-03 9.41e-03
1 50 4.37e-03 4.35e-03
100 2.07e-03 2.07e-03
25 2.01e-03 1.99e-03
0.1 50 8.57e-04 8.57e-04
100 4.26e-04 4.25e-04
25 9.32e-03 9.20e-03
0.5 0.5 50 4.34e-03 4.31e-03
100 2.07e-03 2.07e-03
25 1.05e-02 1.05e-02
1 50 5.12e-03 5.11e-03
100 2.59e-03 2.59e-03
25 9.36e-03 9.26e-03
0.1 50 4.33e-03 4.32e-03
100 2.12e-03 2.11e-03
25 8.73e-03 8.64e-03
0.1 0.5 50 4.20e-03 4.18e-03
100 2.06e-03 2.05e-03
25 7.44e-03 7.09e-03
1 50 2.76e-03 2.69e-03
100 1.17e-03 1.16e-03
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(3) Jgu=>
k=0.5 wis cascade (1+1) plal ddgao Al &5naiily dupl BV el

B | a RC n MLE BOOT
25 | 0.98382 0.98419
0.1]0.99191 | 50 | 0.98895 0.98902
100 | 0.99006 0.99013
25 | 0.85309 0.85533
1 105]0.89524 | 50 | 0.87861 0.87959
100 | 0.88787 0.88811
25 | 0.74854 0.74947
1 10.76667 | 50 | 0.75617 0.75677
100 | 0.75671 0.75702
25 | 0.95536 0.95618
0.1]0.97319 | 50 | 0.96468 0.96490
100 | 0.97011 0.97023
25 | 0.73367 0.73543
0.5]0.5|0.76667 | 50 | 0.75474 0.75544
100 | 0.76385 0.76394
25 | 0.56946 0.57032
1 1058333 | 50 | 0.57832 0.57867
100 | 0.58333 0.58333
25 | 0.74666 0.74758
0.1 0.76667 | 50 | 0.75755 0.75779
100 | 0.76128 0.76149
25 | 0.28367 0.28697
01105033473 | 50 | 0.31062 0.31239
100 | 0.32493 0.32535
25 | 0.14542 0.14849
1 |0.19508 | 50 | 0.17205 0.17367
100 | 0.18442 0.18486

118



2021- s 20l sdall a5basl o glall dloxe

4) Jgi=>
k=0.5 Wi 8)484)l cascade (1+1) elgéi)&jw U1 Lasdl Olas e Jawgio Jhae o

B a n MLE BOOT
25 7.05e-04 7.00e-04

0.1 50 3.09e-04 3.08e-04

100 1.53e-04 1.53e-04

25 7.36e-03 7.17e-03

1] 05 50 3.01e-03 2.97e-03
100 1.42e-03 1.42e-03

25 9.39e-03 9.36e-03

1 50 4.76e-03 4.75e-03

100 2.41e-03 2.40e-03

25 2.18e-03 2.15e-03

0.1 50 9.62e-04 9.59e-04

100 4.39e-04 4.39e-04

25 1.03e-02 1.02e-02

05| 05 50 4.73e-03 4.72e-03
100 2.34e-03 2.34e-03

25 1.07e-02 1.06e-02

1 50 5.31e-03 5.30e-03

100 2.65e-03 2.65e-03

25 9.60e-03 9.56e-03

0.1 50 4.70e-03 4.70e-03

100 2.34e-03 2.34e-03

25 8.98e-03 8.65e-03

01] 05 50 3.74e-03 3.66e-03
100 1.67e-03 1.66e-03

25 5.39e-03 5.09e-03

1 50 1.94e-03 1.87e-03

100 8.14e-04 8.04e-04
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(5) Jgu=>
k=0.7 wis cascade (1+1) plal ddgao Al &5naiilly dusl BV @il
B | a RC N MLE BOOT
25 0.98097 0.98133
0.1 0.98897 50 0.98585 0.98594
100 0.98681 0.98690
25 0.82065 0.82311
1 10.50.86687 50 0.84892 0.84997
100 0.86023 0.86045
25 0.70651 0.70709
1 10.71786 50 0.71408 0.71430
100 0.71448 0.71458
25 0.94321 0.94417
0.1 | 0.96426 50 0.95810 0.95827
100 0.96033 0.96049
25 0.70181 0.70267
0.5]0.5|0.71786 50 0.71388 0.71412
100 0.71595 0.71601
25 0.48228 0.48478
1 ]0.52273 50 0.51041 0.51128
100 0.51392 0.51428
25 0.70959 0.70998
0.1 0.71786 50 0.71155 0.71172
100 0.71393 0.71409
25 0.22727 0.23091
0.1]0.5|0.28363 50 0.25829 0.26015
100 0.27213 0.27261
25 0.10816 0.11139
1 |0.16035 50 0.13901 0.14052
100 0.15169 0.15204

120



2021- s 20l sdall a5basl o glall dloxe

6) Jgu=>
k=0.7 e 8y484)l cascade (1+1) elgéi)&jw U1 Lasdl Olas e Jawgio Jdae o
B a n Ryt Rp
25 7.24e-04 7.18e-04
0.1 50 3.10e-04 3.09e-04
100 1.55e-04 1.54e-04
25 8.08e-03 7.85e-03
1 0.5 50 3.24e-03 3.21e-03
100 1.52e-03 1.52e-03
25 9.53e-03 9.52e-03
1 50 4.75e-03 4.75e-03
100 2.42e-03 2.42e-03
25 2.40e-03 2.36e-03
0.1 50 9.58e-04 9.56e-04
100 4.65e-04 4.64e-04
25 9.66e-03 9.63e-03
05 | 05 50 4.81e-03 4.80e-03
100 2.38e-03 2.38e-03
25 1.14e-02 1.12e-02
1 50 5.12e-03 5.10e-03
100 2.55e-03 2.54e-03
25 9.55e-03 9.54e-03
0.1 50 4.83e-03 4.83e-03
100 2.46e-03 2.45e-03
25 8.38e-03 7.98e-03
01 | 05 50 3.21e-03 3.12e-03
100 1.40e-03 1.39e-03
25 4.84e-03 4.52e-03
1 50 1.48e-03 1.41e-03
100 5.75e-04 5.69e-04
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(7) J9i=

k=1 wie cascade (1+1) pUas &dgan A & paailly dusl AN eadll

B

a

RC

n

MLE

BOOT

0.1

0.98485

25

0.97476

0.97522

50

0.97885

0.97900

100

0.98192

0.98204

0.5

0.83333

25

0.79604

0.79802

50

0.81324

0.81442

100

0.82468

0.82497

0.66667

25

0.66589

0.66594

50

0.66604

0.66608

100

0.66639

0.66640

0.5

0.1

0.95238

25

0.92767

0.92881

50

0.94159

0.94187

100

0.94637

0.94661

0.5

0.66667

25

0.65932

0.65971

50

0.66519

0.66530

100

0.66482

0.66490

0.46667

25

0.41943

0.42235

50

0.44669

0.44810

100

0.45772

0.45808

0.1

0.1

0.66667

25

0.66339

0.66358

50

0.66097

0.66112

100

0.66621

0.66624

0.5

0.24242

25

0.18160

0.18552

50

0.21716

0.21901

100

0.23248

0.23290

0.1342

25

0.08939

0.09216

50

0.11287

0.11437

100

0.12562

0.12596
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8) Jgi>
e 8yudall cascade (1+1) plas 4.4(.1; A1 MSE Uasdl Gl lawgio Juae osd
k=1

B a n MLE BOOT
25 7.82e-04 7.73e-04
0.1 50 3.56e-04 3.54e-04
100 1.59e-04 1.58e-04

25 7.62e-03 7.48e-03

1 0.5 50 3.53e-03 3.49¢-03
100 1.63e-03 1.63e-03

25 9.37e-03 9.37e-03

1 50 4.78e-03 4.78e-03

100 2.39e-03 2.39e-03

25 2.67e-03 2.62e-03

0.1 50 1.10e-03 1.09e-03
100 5.06e-04 5.03e-04

25 9.40e-03 9.40e-03

0.5 0.5 50 4.73e-03 4.73e-03
100 2.40e-03 2.40e-03
25 1.09e-02 1.07e-02

1 50 4.82e-03 4.76e-03

100 2.27e-03 2.26e-03

25 9.44e-03 9.44e-03

0.1 50 4.74e-03 4.74e-03

100 2.37e-03 2.37e-03

25 7.72e-03 7.26e-03

0.1 0.5 50 2.59e-03 2.50e-03
100 1.07e-03 1.06e-03

25 3.54e-03 3.30e-03

1 50 1.19e-03 1.13e-03
100 4.34e-04 4.28e-04
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o3 grox) Cascsde plas ddgae Als puan) s 81 el o g JWI Gl JSad!
aisnall K pagdl Jole

1.0

02 04 06 08

index

k 28 geon) Cascsde plas ddgae AW &Y @udll (e (1) S
OlLelwd!

Jole Aad 3Ly J&5 Cascade (1+1) (&bl — slg=l) plai ddgae Iy ol .1
k cna gl
Kk ool Jole Jality MSE Jig slgzM bl dalas Ay & gaoll dogd o135 .2
Ol gl il &yl sl Joad! 1o § poiall plad] Adgae ,ods Ol .3
G)laall Hlae I o JBI ClAWT sl @8 O elldg MLE i,k o Juadl cof
. MSE
Sluo o

(cascade (1+1 Lladl — slg=l plas ddgan puaid ()3 pads (@b Jlaxiwl -1

ol 2yl liadl -5lg=Yl sl cascade (2+1) plas plisiwl -2
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