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R(t) =1 —-F(t)
R(H)=1- Bt((i(’g)) . (8=2)

f=]

=
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a >0 , shape (real)

Parameter
B>0 shape (real)
Support x€[0 ,1] or x € (0,1)
x%1(x —1)B1
pdf f(x:a, B) =
SO TCY
CDF Ii(a,
S5 b x(0, ) |
(the regularized incomplete beta function)
_ «
Mean EX)=5
1
: =3
Median I71(a, B)(ingenral) =~ — fora, > 1
a+ B — 3
«1 > 1
a+p—2 or a,B
Mode Any value in (0,1) fora, =1
Ofora<1,=>1
l1fora>1,<1
. _ of
Variance var [x] = s D
2(B—a)Ja+B—1
Skewness (B~ OyatP
(a+B+2)/ap
—B)2 —
Urtosic 6[(ac = B)* (o + B+ 1) — aB(a+ B + 2)]
af(a+B+2)(a+ B+ 3)
0 k—1 Oa+r ﬁ
MGE 142k (Hr—o oc+B+r) k!
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Methods of Estimation: s a8l (35 4 4-2

380 Gah e i 13 5 aainall 4 senall dalaall juia slagl il ddee (e Cangl

o5 ke iy ) AS gainall Gailaad Jand il 34 (3555 0 e asinall (e i
e man L Rigal) 25 3 i) el gm il e (33 5k e
;Zi_j.N\@\Jﬂ\duﬂu\ezgqyljﬁ@j)ﬂ@ﬂ\ﬁ\a}aw\ﬁﬁﬂj‘td;.d\

29103 o) Say) iy 1-4-2

Maximum likelihood Method
Aasll ) 3315k (e 2235 (1920) 4w (R. A Fisher) dsikll o2a o8l
Allal) 36 LA 5 LN Lgia B ailimd (paniati L sS il 8 daguall 5 Jlains)
Gy aadinall JS Qi digall Gl (389 o5 Al 5 sy Ll Gl
(Probability density &dlaiay) 130 40 adad o303 84 Aad jlias
b La ey Ala iy a3 ey 3 function)
Ay 4 adinae (e Ay gaia N a4 glie Aiie Gl yda BXq Xy Xy S 13)
SN AN o8 (@, B) cr—eladll (53 (beta) g Allaia) A_4ES
A8 yilall AdlaiaY) Adlal) oa (L) Jeolb L e s (Likelihood function)
coh el Wl

L = f(xq,a,B).f(x5, o, B) ... f(xp, a, B)

L = ﬁf(xi, a, B)
i=1

(Y1 JSall ) 5S5 (beta) amsdl Oy Alls (b adle

n n

| _(T(a+P) T .
L(x;; o,B) = (WNB)) Hxi 1;[(1 —x)Ft . (10-2)

i=1
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Aad Gk e dllhy Jhaall JSAl ) Ll sad cong GLSY) A a5 (i yal
((10-2) abaall Gl azadall o3y jle 51

n

LnL(x;) = nInT(a+B) —nInT'(a) —nInT(B) + (a — 1)1n1_[xi

i=1

+(B— 1)1n1_[(1—xi) L (11=2)

LnL(x;) = nInT(a+B) —nInT'(a) —nInT(B) + (a — 1)21nxi

i=1

+(B— 1)2 In(1 - x,) (12 - 2)

S A A 3k e o dalaall aiall slay) 2% e lae  Aalaall il
1Y) e Juani jially Legi sbuas (o) ) Ao (12-2) Aabaall b

dlnL(x))  T'(a+ B) I (o) \ _
e _nF(a+B)_nF(a)+;1nxi_0

=y (a+ B) — np(@) + T, Inx; = 0

=y (a+ B -Y@+-3nx=0 .. (13-2)

Gkl ale Jyaall S0 Y (13-2) alaall 5 (o) Aalzall jagall o) (o
Jlaainly g clelal una 1 530 ylall ) Lali @lal 3 gdad Y Aalas Lt 5 < daliie )

. OyLg o Sl Jeass (Newton-Raphson) 4k
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Method of Moments (1M g 5al) A8y 4k 2-4-2
30 Ly LT3 5 A3 AL Ay 8 350 5k (a5 Sall Ay la 2

Ara dag) a3 ey (M) Aadl 3o ae () 388 ainall o 5o 3l e (o daind
Dlalaall 4y s
A ¢(X1,Xg,. .., Xn) 3Ll Ziall & J) g3 68 «Dlelian) (o 3 jle a3l )
Yol ad) i gana dad 53 (B, Oy, ...,05) Salaall &l Lealasind (Sadll
Al
m; = 1(0,,6,,...,6;)

r=1,2,.....s :¢ 3

\ "n.\ C ‘jﬂ e KPAPOA| ‘\f“\\ Y P e d; AA\‘\ u <AJ
c[30](Johson) a8 ) e SN s Y A s Jea py -l A5 ).Lu)
@L S

il 85l (Sample Mean) dall sl w51 5lase Y 21y
Aaslaa B dalaall jliclyy X ) sdall piall (Theoretical Expectation)

=X

a+f
a=X(ax+p)
a—oX =X
a(l —x) =xP
_ %
(1-%)

a (14 - 2)
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Jackknife Method 341 i) & iyl ol o sbi3-4-2
arl) ae ALYl e (e B2alial Cad sl fase o il Cals @l 45 yha adiad
A e 1o bl i o (e duaia il ) yuiall (e Ll AL
el g Lgali 5l Boalliiall Cod s 548 60 aall Boaliiall g la ) a8 (e g ilaaldial)
Claleall (e dalre JSV a8l (Ao Jsmand) 2y o ) 1388 5 laaaa
A gl ol e Jeani Ll dloall daa ) 21525l y a o ol )
Aalaal

1949 s—< -4 Quenouille caaldl (ol e e Jo¥ 45 Hhall 02 Ciiha
. Y il e Jackknife ke z At 3

a]ackknife =nd—(n—1) a(.) (15-2)
SR
saaiaall 4y Hhall Coua dalaall jaae i @

ay = % S (6
o Ui 5510 0yl 4035 (nshon B el i) g dialaall a8 53 3
;o yhall e dlie YU Jackknife —sll

plae ¥ JISWY) 48y 5l -1

p 3 =l 43y )l -2

alae Y GV A5y 5l e slaie YU Jackknife 48 sk &l ol gt = 550 )
IS

a]ackknife = 1’16zmle - (1’1 - 1) a(.) (16 - 2)
:0h
el:';n‘!\ Oy 4_%1)1:.4 alzall e :amle

:‘;'i(}[\ g_UL.N\ L’ééj A A é :ai
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Q“)_),_MMZ\.CJ_AML)_AX]_ dj\)“ J_..\M\L.o.\ \.Hﬁ‘ ‘.\jal ) .\“\\ -1
V) asiall 05 adae W) ISV A 3 d cans @ sl s (X, X0, Xn)

(X1, X, vvee, X)) aaiall Ao sana A Xy ¥ peaiall aa i B 5 @, Al -2
@)L‘,‘Ax‘\az al \)\j&\w\auwxz‘;\u\)ﬂ\uﬁ\uuj
P B | Ve N | S PPN =15 Y I LV

ﬁn RV g I | ai sl yaiwi IXSa g -3

a() .Jlé.}\ -4

(16-2) dalxall 2 Jackknife dasa ok -5

(S (8-2) Uabaally (an ol Lty 5 il Al gaall 21n jada ala) -6

. Bt(a]mle» B)

17 — 2
B(a]mleJ B) ( )

R\]mle (t) =1

s Gubabyag 32l A8 )k e alaie Y Jackknife i yh Ao Joass
AoVl &Y 4G b e alde YL Jackknife 46yl A6l W) < glad

Qackknife = NOmom — (0 — 1) @, (18 = 2)
:0h )
o5 3l 48yl dalaall )2 Ba @00
(Y5 (8-2) Aabaally g gaily Uiy a5 530 A gaall Ay j3a alay)

_ Bt(a]mom» B)
B(O‘]mom» B)

ﬁ]mom(t) =1 (19 -2)
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Standard Bayes Method (28] 7] ) 5 484 ) 4-4-2
44, o) (Thomas Bayes) s (be s Caaldl Lea yi8a any 5 48y Hha sl ) 38
3 e g ad) i <l e e 3 le W uad ol jall Cilalaall (o (a yidd sda il
)5 Aay Gldaall a2 e A Al o Claslan 855 e WY Lo pai (2 jal g
zed Ay Ca Cilaledll o263 (Prior Distribution ) (JsY) g sill ey Jaial
Aol 520l Jlanidls Cilaaliiall LSy Al pa a3 sl 1l dlaia ) A1
dalaall (Posterio p.d.f) 48Ul duks Hall dullaiay) AU Ally end Aalal) Al
oS @l jaall oda Y (Loss  Function) s bewall A0y Jleaily s 4 5-dall
OSar Le J81 ) (Risk Function) 3_blaall 40y Jol& 3y 5k (e Legle J gaanll
J8 elliag 2l 3aal gl o S G () 3 5 ludll Ao a8 55 Jidi b5 Gl

AiSas 4y 8 yhala

6255 Lgle J mandl 4 gl o il gleall 483 ane s ¢y 3l A jaall g e O 5

A8y i By gra

3 atall dagdll 5 9 (S 5 Aalrall A 8Y) Al Lad (o yercie A Ao a5 5luali A1l )
S A e A s L(6,6) 3 el Sasis § oS L
L(8,0)=0 0l 0=6 s 35 0ui sl L(6,6) >0

o34 slumd Jiai () 05 9 A sdiall dalaall e 2wy i) gdie | e X (oS4

Al Qi TT0 o paiils Aaleall sdgd LiSaall ardll asan aay 531 dalaall
O A claal sl gl At JAa [(x/6) Ols OAdadl A1) A laiaY)

s AV Aapall daes Jlaial) Lﬁ@a&d\ D 3ae 8 s

1(x/6)116
f)

h(x/0 )= (20 — 2)

co) A

30



bl calall gstd\ Ladll

fx) = fI(x/H) [ o 21-2)

2
(X)aladl 2 sdadl yuaiall (Marginal p.o.f) sl dilaiayi 46 dlla a

oot U g kel dlliayf SaYT s o

n
r
[(x/a,B) = %Xia_l(l —x;)F?
i=1
C.e\"T
+3 _ _
_ (FZFB) Hxia 11—x)Ft .. (22-2)
1=

Clealeally LalS a5 piy il smie iia @ 5 dastan B dcalall () ial i
AUl dapall i s e WS (a,b)

a~ Gamma (a, b)

ba
1_[(0() = Eaa‘le‘b“ 0<a<o .. (23-2)
Squared Loss Function B0laayy 5 8 ek 403 5-4-2

(Squared Error Loss Function) Wasdl g ye 3 o &l Liagl ansi 5
Slalldy luia dgaal i s (Symmetric Loss Function) adileie idla o
(Overestimation) 4—ltadl &l jo 8all & 5 Lgy adloall &l jo 84l (e 4 aalill
OS5 Lay 238 138 JAa 5 45 luia yuilaad (Underestimation) 4kl sl < jagall
3l 410 Jlexiad Loy AT ray ddlandl LpaaV) il V) alizal Jlae e
YA (s 8D jue (55SH Al grall JSLEa g Bl HLAA) et G Ay
8udl) J1 5o o 5 Al B lud 15 (¢ slamting @A) 5@l JSLia (e a8 1 e
.(Asymmetric Loss Function) ALl e

i) o A il 6 Ll Al A _xua
0 —_ n 2
L(6,6)=c( -0 24— 2)
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P se Rl i o)
An il 3 5Ll A laceadly 380 apenil) 01388 () g0y
Al s3] 3 i i3] e by s i oY L(6,0) = (0 - 6)?

Ay Jlaxiady Ui a0 65 43 g Alla g dalaal (] ) (ol G ke
- Ay 58 Ll

“w e

The Standard Bayes Estimator Using Squared Error
Loss Function

Ao ) Allaial YV Al e i 2l g (20 — 2) el ) g s )l
Alalaall 8 A0 VI A A A (e 5 (22 — 2) Adolaal) 8 Uiy oy
o=l iy (23 —2)

Let I (X/a,B) [I(c) = ¢

_Tla+p)" b2t . . - _
V=t e l;[xi 1 D(l—xoﬁ 1

_ T(a+B)" b2 a®1 —ba+(a—1) Xiv, logx;+(B-1) X1t log(1-x%;) _
= Corpnra © ' ' - (24-2)

Ay Al e Joans

h (alx) =~

Jo Wda
1 (26-2) Asbxall o P Aa o (il

h (alx) =

L(at+P) b2 a®71  —poa+(a-1) 31, logx;+(B-1) T, log(1-x;)
(To)™ (CB)" Ta
(FBI;:“ Fae(3—1)2?=110g(1—xi) e—2?=1logxi f(:or(a"'(l[iz;naa__l e_a(b_2?=1l°gxi) d

(04

Letp=1
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rsle dians alaall 5 Jadl A liiall cilpeSll @l juaial ¢l saly

r((a+)131" o@-1 g~bataZlllogx;
h (af%) = = _ (27 = 2)
(;301—‘(((;‘;)12111 o@-1 ¢~ (P-Eit1logxi) g

f0°° a@tn-1 g=a(b-Eir110g%:) o (27-2) Aslaall & aliall dagd oy

u 1

_yn ) = =% S S—
Let a(b— Y ,logx;)) =u—« ST Togx; da ST Togm

deani (27-2) dbaall (8 (o g2l

e

foo( u a+n-1 ,—u 1
0 “p-Yy logx; b-Y  logx;

1
(b-XiZlogxy)

__ fo‘x’(u)a+n—1 e U du

L e Joani el T(a + 1) WS s Jia sMhe ) Jalsil

I'(a+n)
+
(b-3, logx)*™"

(28 — 2)

L (27 — 2) Wbl (28 — 2) Aaall s 52y

gatn-1 e—a(b—Z?zllogxi)
h (O(IX) = I'(a+n)

a+n
(b-3T, logx))

pdaadil) any
a*+n=1 g=a(b-S,1ogx) () _ Y7 ogx )"
h (alx) = SR @9-2)

I'(a+n)
Sy Bdie o ) guiall dalaall dallaiay) 236 Adly Jiad (29 — 2) Aaledll )
2l ) gt g Lol A pial) Aalaall gl G e o el
oo
j (@ — a)? h (a|x) da
0
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= j (@% — 2a@a + a?) h (a|x) da
0

(00] oo

= @? j h (a]x) da — 20?[ a h (a|x) da + J a? h (a|x) da
0 0 0
=@a%—-2aE(a) + K (30-2)

D ole Juani @ Aadell dudlly ((30-2 ) Aalaal i sall BEEIVL

0
— = 2& — 2E =
7q a () =0

26 = 2E(a)
a-+n

Apayes1 = E(a) = b—3" logx
=1 l

(31—-2)

D b e gt O (Ras

a,b ol o=l e dalaall alae Y1 GSeY! 5 V) 8 L ol S H3e ) -1
Bl (press . .j) aldl 5T e (a=h=0.1 €™1) x5 i a8 2305

cosl &gl e 3le sa dpmn s ld dlly gl 8 uladl) G )de ol 2
( Posterior Mean ) &=
Jlaxialy ( Posterior p.d.f) a0 gudiall Aalaall AU A dlaia ) 48T Adla )

: ol (e WS 5 (Bayes Formula ) 4susall ju dssa

o~Gamma(a+n ,—
( "b-Y, logx;

a+n

a=E(at) = ———
( ) b-Yi-,logx;

(32 -2)

A 53 B b Al Jlasiy 4yl 48 Hlally Ui a5 51l A gl Al e SayY
(2-8) 4alas i iy a5t A saall Al (1 bayes1 ) Aalaall (8 [y g JOA (1

_ Bt(abayesli B)
B(abayesli B)

R\bayesl =1 (33-2)
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2] Qama dayy 55 el A2 6-4-2
Modified Squared Loss Function
~ .~
L(6,6)=6" (0 -0 ,r#0,rez .. (25-2)

Bl AN Jlaniaiy Uiy a5 95 Al gra 413 g Aaleal (1) (oibill) Gy ydka
s Adara Ay 15

The Standard Bayes Estimator Using Modified Squared
Error Loss Function

il 5 e e Jaal) (S (29 — 2) dnldSl i) e slaie WU
Y ol pladl) Ll (Sl g Alane fma i 5 b A1 Jlesily 3] pial) dalaal

Asacal) e 01 5_JLadd) Al JIa 3 ol S i
= j a’(@ — a)? h («|x) da
0
= j a’(@% — 2@a + a?) h (a|x) da
0

= f (@%a” — 2&@a™ + a™?) h (a|x) da
0

(0.0)

= @2 f a™h (a|x) da — 2(,?.[ a™1 h (a|x) da
0 0
+j a™? h (a|x) da
0

= @*E(a") — 28E(a"™*1) + K (34— 2)
e Jani aaiall Aol (34 — 2) Aabaall el lasiyl
9]
Fr i 28E(a™) —2E(a"™t) =0
2QE(a™) = 2E(a™?1)
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_ E(a™?) at+n+r
a = =
T E(an) b Xl logx;
M}B)@iﬁ\d duﬂuba_u,}.d\ @#b&@)ﬂ@ﬂ\ﬁb J.ﬁ.a J\;:Nj

r#0 .. (35—2)

: Uaxa
= Bt(abayeSZJ B)
R ®=1- (36 —-2)
bayes? B(abayeszf B)
(Goodness of fit tests) a8 aal) Cpun il LI 522

a3 2y dialal) 45Vla GBS il g gim g sl Lgiaidhe ld llall Laal o3
O g )53 A8 aaly (o3 5 (Goodness of fit) Asitaall (pus LA ¢) yal
R P RGH PIEQ Y

1- Kolmogorov-Smirnov
K4 = sup|E,(x) — F(x)| (37 - 2)
ol
t Fy () i) g sill dly Jis

2- Anderson darling statistic

= [Fy(x) — F(x)f(x)]
F)[1 - F(x)]

(38 —2)

i=0
R
t Fy (o) moadll a5l Al Jias

3-Carmer-von mises statistic

Wi =n ) [FG) = FOOF ()] (39 - 2)
i=0

:&]EJJSSA]\ QY M}@Y\MJ&J\ RV
Hy:x ~ NCTBXII

Hi:x » NCTBXII
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Gk Juad) LAY sulas 6-2

Criteria for selection of the best methods
(b)) claalsiall Sas) Jolaill 6 12 s A agall Al an ) il leall oy
Aol L) iyl ¢ Gkl i e i AE e Jadl L) dlee o
;o ALaliall jyles T sl &

1 (AIC) (Sis) claglea jlaa ]
Akaike information criterion
BEREL PPN PR PN RTY JPRST- RN .\ [ OF: JUF INERUR FPL S
AARPN:
- SIS daly ) Arga g Juadl) ()5S lnal)
AIC=—2Log(L)+2r (40-2)
alac Y1 lSaY) Al dag : L
&u)ﬂ\ Olalreda o o1
21 (Al Cc ) pawadd) SAS) Slaglaa jlaa -2
Akaike information correct
D LS Al 1) iaa s <l il de sana (o i Juadl LAY Jlae 58

2(r+1)
n-r—1

AIC=AIC+ (41-2)
SISV b tAIC
sl Glalas 2 oy
dpllaas i

P (BIC) @imd) claglaall jlaa -3
Bayesian information criterion

1 IS Al 1) A5 ¢ ) il Ao gana (o s Juadl JLEAS yulas (e 58
BIC="2Log(L) +r Log(n) (42-2)

Q:\,J\e;a;n‘@j)ﬂ\awuax;rcebcs‘i\o&}!\ﬁ\ahg;|_
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Ay 4 iy (o) i) ey Y1 il gppmalin (yfinia Jomdll 38 Gariay

o=l (Monte-Carlo) SIS - ge 8Sae G glud Jlexinls (Simulation) sStal)

Fiay QU Eiaall g cJuad) A5 plall HLAAY Uiy a5 58 4 sa Ally s (53 Hla 45 8

Ags clily o e Gadad ey g el Calal)
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Simulation slaall 1-2-3
£3sa¥) N Jilan 2pam 3 sl Al o e o gl 435S iy BSLaall o shad )

o Sl dlee (b J sl (Sans Al z3sail) Lo Jgeanl) A slae (52 (o SRial)

lleal) (e Lo il ot il 4 5 SIY) sl e ojlad Jlasy (e sl
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Al aladiul e [0,1] 358N (e o yaall jaiuadl (Uniform  Distribution)
s Caai A (C.0.F) dpmpanl w5l

a2 sl Ciay I gdie e e Jgmanll alitiall ) sdiall aaall Josad 2D
D) Gy Saapsghaaladt sl cpae s AL WSyd il
AnY) F allal) sl il 138 «(Inverse Function)

40



kil sl alal LA Jond

u=F(x)
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il 5 il Cilal A Jeadl

(2-3) Jsa

I5¥) 2,3l IMSE s MSE 5 Adlisall il (35 a5 538all 5 diall 4] saal) 4l o (o
Gliall 2 sas s (0=0.01)

n | ti | Rreal [ Jacl MSE Jac2 MSE bayesl MSE bayes2 MSE

0.1 0.02276 | 0.03512 1.748E-04 | 0.02093 5.059E-05 | 0.03460 1.402E-04 | 0.03630 1.833E-04
0.2 | 0.01597 | 0.02468 8.705E-05 | 0.01468 2.489E-05 | 0.02431 6.971E-05 | 0.02551  9.119E-05
0.3 ] 0.01197 | 0.01852 4.926E-05 | 0.01101 1.399E-05 | 0.01825 3.941E-05 | 0.01915 5.157E-05
0.4 ] 0.00912 | 0.01413 2.876E-05 | 0.00839 8.124E-06 | 0.01392 2.299E-05 | 0.01461 3.010E-05
051 0.00691 | 0.01071 1.656E-05 | 0.00635 4.660E-06 | 0.01055 1.323E-05 | 0.01107 1.732E-05
10 | 0.6 | 0.00510 | 0.00790 9.038E-06 | 0.00469 2.535E-06 | 0.00778 7.220E-06 | 0.00817  9.453E-06
0.7 | 0.00356 | 0.00552 4.425E-06 | 0.00327 1.238E-06 | 0.00544 3.534E-06 | 0.00571 4.627E-06
0.8 | 0.00223 | 0.00346 1.738E-06 | 0.00205 4.852E-07 | 0.00341 1.388E-06 | 0.00358 1.817E-06
0.9 | 0.00105 | 0.00163  3.888E-07 | 0.00097 1.083E-07 | 0.00161 3.103E-07 | 0.00169  4.064E-07
IMSE 4.134E-05 1.185E-05 3.311E-05 4.331E-05
Best Jac2

ti | Rreal | Jacl MSE Jac2 MSE bayesl MSE bhayes2 MSE

0.1] 0.02276 | 0.02883  4.065E-05 | 0.00488 3.209E-04 | 0.02872 3.553E-05 | 0.02943  4.446E-05
0.2 | 0.01597 | 0.02024  2.019E-05 | 0.00342 1.581E-04 | 0.02016 1.763E-05 | 0.02066 2.207E-05
0.3]0.01197 | 0.01518 1.140E-05 | 0.00256 8.891E-05 | 0.01512 9.957E-06 | 0.01550  1.247E-05
0.4 0.00912 | 0.01158 6.650E-06 | 0.00195 5.168E-05 | 0.01153 5.805E-06 | 0.01182  7.268E-06
0.5 0.00691 | 0.00877 3.826E-06 | 0.00147 2.965E-05 | 0.00873 3.339E-06 | 0.00895 4.180E-06
0.6 | 0.00510 | 0.00647 2.087E-06 | 0.00109 1.614E-05 | 0.00644 1.821E-06 | 0.00661 2.280E-06
0.7 | 0.00356 | 0.00452 1.021E-06 | 0.00076 7.883E-06 | 0.00450 8.908E-07 | 0.00462 1.116E-06
0.8 ] 0.00223 | 0.00283  4.009E-07 | 0.00047  3.090E-06 | 0.00282 3.497E-07 | 0.00289  4.380E-07
0.9 1 0.00105 | 0.00134 8.962E-08 | 0.00022 6.900E-07 | 0.00133  7.818E-08 | 0.00137  9.790E-08
IMSE 9.591E-06 7.523E-05 8.377E-06 1.049E-05
Best bayes1

20

ti | R_real | Jacl MSE Jac2 MSE bayesl MSE bayes2 MSE
0.1] 0.02276 | 0.02527  7.406E-06 | 0.00247 4.119E-04 | 0.02522 6.055E-06 | 0.02572  8.753E-06
0.2 0.01597 | 0.01773  3.673E-06 | 0.00173 2.028E-04 | 0.01770 3.002E-06 | 0.01805  4.340E-06
0.3]0.01197 | 0.01329 2.073E-06 | 0.00129 1.140E-04 | 0.01327 1.694E-06 | 0.01353  2.450E-06
0.4 0.00912 | 0.01013 1.208E-06 | 0.00098 6.623E-05 | 0.01011 9.873E-07 | 0.01032  1.428E-06
0.5 0.00691 | 0.00767 6.948E-07 | 0.00074 3.799E-05 | 0.00766 5.676E-07 | 0.00781  8.209E-07
0.6 | 0.00510 | 0.00566 3.789E-07 | 0.00055 2.068E-05 | 0.00565 3.095E-07 | 0.00576  4.476E-07
0.7 | 0.00356 | 0.00396 1.853E-07 | 0.00038 1.010E-05 | 0.00395 1.514E-07 | 0.00403  2.189E-07
0.8 ] 0.00223 | 0.00248  7.275E-08 | 0.00024 3.958E-06 | 0.00247 5.942E-08 | 0.00252  8.593E-08
0.9 1 0.00105 | 0.00117 1.626E-08 | 0.00011 8.836E-07 | 0.00117 1.328E-08 | 0.00119  1.921E-08

IMSE 1.745E-06 9.650E-05 1.427E-06 2.063E-06
Best bayes1

25
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kil sl alal

SAN Juadl)

40

ti

R real

Jacl

MSE

Jac?

MSE

bayes1

MSE

bayes2

MSE

0.1

0.02276

0.02493

4.950E-06

0.01666

4.431E-05

0.02492

4.657E-06

0.02523

6.079E-06

0.2

0.01597

0.01749

2.454E-06

0.01168

2.188E-05

0.01749

2.309E-06

0.01770

3.014E-06

0.3

0.01197

0.01311

1.385E-06

0.00875

1.232E-05

0.01311

1.303E-06

0.01327

1.701E-06

0.4

0.00912

0.01000

8.071E-07

0.00667

1.167E-06

0.00999

1.592E-07

0.01012

9.913E-07

05

0.00691

0.00757

4.640E-07

0.00505

4.115E-06

0.00757

4.365E-07

0.00766

5.699E-07

0.6

0.00510

0.00559

2.530E-07

0.00372

2.241E-06

0.00558

2.380E-07

0.00565

3.107E-07

0.7

0.00356

0.00390

1.237E-07

0.00260

1.095E-06

0.00390

1.164E-07

0.00395

1.520E-07

08

0.00223

0.00244

4.857E-08

0.00163

4.296E-07

0.00244

4.569E-08

0.00247

5.965E-08

0.9

0.00105

0.00115

1.086E-08

0.00077

9.594E-08

0.00115

1.021E-08

0.00117

1.333E-08

IMSE

1.166E-06

1.041E-05

1.097E-06

1.432E-06

Best

bayes1

75

ti

R real

Jacl

MSE

Jac2

MSE

bayes1

MSE

bayes2

MSE

0.1

0.02276

0.02466

3.673E-06

0.01598

4.667E-05

0.02465

3.569E-06

0.02480

4.167E-06

0.2

0.01597

0.01730

1.821E-06

0.01120

2.307E-05

0.01730

1.769E-06

0.01740

2.066E-06

0.3

0.01197

0.01297

1.028E-06

0.00839

1.300E-05

0.01297

9.984E-07

0.01305

1.166E-06

0.4

0.00912

0.00989

5.988E-07

0.00639

1.565E-06

0.00988

5.818E-07

0.00995

6.793E-07

05

0.00691

0.00749

3.443E-07

0.00484

4.346E-06

0.00749

3.345E-07

0.00753

3.905E-07

0.6

0.00510

0.00552

1.877E-07

0.00357

2.367E-06

0.00552

1.823E-07

0.00556

2.129E-07

0.7

0.00356

0.00386

9.180E-08

0.00249

1.157E-06

0.00386

8.918E-08

0.00388

1.041E-07

0.8

0.00223

0.00242

3.603E-08

0.00156

4.540E-07

0.00242

3.500E-08

0.00243

4.087E-08

0.9

0.00105

0.00114

8.052E-09

0.00074

1.014E-07

0.00114

7.823E-09

0.00115

9.135E-09

IMSE

8.654E-07

1.097E05

8.408E-07

9.817E07

Best

bayes1

100

ti

R real

Jacl

MSE

Jac2

MSE

bayes1

MSE

bayes2

MSE

0.1

0.02276

0.02149

1.656E-06

0.01342

8.745E-05

0.02148

1.636E-06

0.02155

1.459E-06

0.2

0.01597

0.01507

8.200E-07

0.00940

4.319E-05

0.01507

8.099E-07

0.01512

1.227TE-07

03

0.01197

0.01129

4.625E-07

0.00704

2.433E-05

0.01129

4.568E-07

0.01133

4.076E-07

0.4

0.00912

0.00861

2.694E-07

0.00536

1.415E-05

0.00861

2.661E-07

0.00863

2.374E-07

05

0.00691

0.00652

1.548E-07

0.00406

8.129E-06

0.00652

1.529E-07

0.00654

1.365E-07

0.6

0.00510

0.00481

8.439E-08

0.00299

4.428E-06

0.00481

8.335E-08

0.00482

1.437E-08

0.7

0.00356

0.00336

4.126E-08

0.00209

2.164E-06

0.00336

4.076E-08

0.00337

3.637E-08

0.8

0.00223

0.00210

1.619E-08

0.00131

8.487E-07

0.00210

1.599€-08

0.00211

1.427E-08

0.9

0.00105

0.00099

3.618E-09

0.00062

1.896E-07

0.00099

3.574E-09

0.00100

3.189E-09

IMSE

3.898E-07

2.054E-05

3.850E-07

3.435E07

Best

bayes?2
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kil sl alal

SAN Juadl)

(3-3) Jsaa
A5 Al |MSE 5 MISE 5 &dliual) ol (31 oy 5 el Aiiadl A peall A3 o8 i

Gliall 2 saa s (0=0.5)

ti

R_real

Jacl

MSE

Jac2

MSE

bayes1 MSE

bayes2

MSE

10

0.1

0.68377

0.82831

2.203E-02

0.82564

2.171E-02

0.82810  2.083E-02

0.84258

2.522E-02

0.2

0.55279

0.70960

2.641E-02

0.70658

2.580E-02

0.70793  2.407E-02

0.72536

2.978E-02

0.3

0.45228

0.60437

2.517E-02

0.60130

2.441E-02

0.60176  2.234E-02

0.61968

2.802E-02

0.4

0.36754

0.50689

2.135E-02

0.50395

2.057E-02

0.50376  1.856E-02

0.52085

2.350E-02

0.5

0.29289

0.41470

1.647E-02

0.41203

1.576E-02

041143  1.405E-02

0.42683

1.794E-02

0.6

0.22540

0.32647

1.143E-02

0.32417

1.088E-02

0.32337  9.598E-03

0.33646

1.233E-02

0.7

0.16334

0.24138

6.866E-03

0.23954

6.497E-03

0.23872  5.682E-03

0.24903

7.343E-03

0.8

0.10557

0.15886

3.222E-03

0.15756

3.034E-03

0.15688  2.632E-03

0.16404

3.418E-03

0.9

0.05132

0.07850

8.437E-04

0.07782

7.905E-04

0.07741  6.809E-04

0.08112

8.882E-04

IMSE

1.487E02

1.438E-02

1.316E-02

1.649E-02

Best

bayes1

20

ti

R real

Jacl

MSE

Jac2

MSE

bhayesl MSE

bayes2

MSE

0.1

0.683772

0.767398

7.414E-03

0.790186

1.181E-02

0.767108  6.945E-03

0.77544

8.403E-03

0.2

0.552786

0.639515

8.054E-03

0.664664

1.312E-02

0.638873  7.411E-03

0.647953

9.057E-03

0.3

0.452277

0.53405

7.207E-03

0.558627

1.190E-02

0.533235  6.554E-03

0.542042

8.058E-03

0.4

0.367544

0.440902

5.830E-03

0.463514

9.712E-03

0.44003  5.254E-03

0.448089

6.487E-03

0.5

0.292893

0.355947

4.325E-03

0.375763

7.255E-03

0.355097  3.869E-03

0.362131

4.794E-03

0.6

0.225403

0.276988

2.905E-03

0.293458

4.901E-03

0.276225  2.583E-03

0.28205

3.209E-03

0.7

0.16334

0.202687

1.696E-03

0.215418

2.874E-03

0.202059  1.499E-03

0.206549

1.867E-03

0.8

0.105573

0.13215

1.758E-04

0.140848

1.320E-03

0.131698  6.825E-04

0.134758

8.518E-04

0.9

0.051317

0.064744

1.985E-04

0.069182

3.390E-04

0.064503  1.739E-04

0.066061

2.174E-04

IMSE

4.267E-03

7.026E-03

3.886E-03

4.772E03

Best

bayes1

25

ti

R real

Jacl

MSE

Jac2

MSE

bayesl MSE

bayes2

MSE

0.1

0.683772

0.721428

1.629E-03

0.70692

9.189E-04

0.721225 1.403E-03

0.728257

1.979E-03

0.2

0.552786

0.590835

1.677E-03

0.576124

9.320E-04

0.590505 1.423E-03

0.597752

2.022E-03

0.3

0.452277

0.487593

1.452E-03

0.473909

7.998E-04

0487216  1.221E-03

0.49402

1.742E-03

04

0.367544

0.398869

1.147E-03

0.386712

6.274E-04

0.398488  9.575E-04

0.404572

1.371E-03

05

0.292893

0.319579

8.346E-04

0.309208

4.543E-04

0319223  6.933E-04

0.324439

9.951E-04

0.6

0.225403

0.247075

5.518E-04

0.238644

2.991E-04

0.246766  4.563E-04

0.251023

6.563E-04

0.7

0.16334

0.179767

3.177E-04

0.17337

1.716E-04

0179519 2.618E-04

0.182759

3.771E-04

0.8

0.105573

0.116607

1.436E-04

0.112307

7.731E-05

0116433 1.179E-04

0.118618

1.702E-04

0.9

0.051317

0.056864

3.636E-05

0.054701

1.952E-05

0.056773  2.977E-05

0.057875

4.301E-05

IMSE

8.654E-04

4.778E-04

7.292E-04

1.040E-03

Best

jac2
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kil sl alal

SAN Juadl)

40

ti

R real

Jacl

MSE

Jac2

MSE

bayes1

MSE

bayes2

MSE

0.1

0.683772

0.716916

1.149E-03

0.601564

6.881E-03

0.716865

1.095E-03

0.721296

1.408E-03

0.2

0.552786

0.586119

1.165E-03

0.474433

6.243E-03

0.586038

1.106E-03

0.590577

1.428E-03

03

0.452277

0.483128

9.988E-04

0.381991

5.020E-03

0.483037

9.462E-04

0.487283

1.225E-03

0.4

0.367544

0.394852

7.833E-04

0.306691

3.761E-03

0.394762

7.408E-04

0.398549

9.613E-04

0.5

0.292893

0.316119

5.670E-04

0.242014

2.628E-03

0.316035

5.356E-04

0.319275

6.960E-04

0.6

0.225403

0.24424

3.7132E-04

0.184711

1.681E-03

0.244168

3.521E-04

0.246808

4.582E-04

0.7

0.16334

0.177602

2.140E-04

0.132892

9.407E-04

0.177544

2.018E-04

0.179551

2.628E-04

08

0.105573

0.115144

9.643E-05

0.085347

4.150E-04

0.115103

9.083E-05

0.116455

1.184E-04

0.9

0.051317

0.056124

2.434E-05

0.041248

1.028E-04

0.056103

2.291E-05

0.056784

2.989E-05

IMSE

5.967E-04

3.075E-03

5.657E-04

7.320E-04

Best

bayes1

75

ti

R real

Jacl

MSE

Jac2

MSE

bayes1

MSE

bayes2

MSE

0.1

0.6838

0.7130

8.709E-04

0.720236

1.365E-03

0.712935

8.505E-04

0.715165

9.855E-04

0.2

0.5528

0.5821

8.771E-04

0.589509

1.386E-03

0.582031

8.552E-04

0.584303

9.933E-04

0.3

0.4523

0.4793

7.494E-04

0.486294

1.190E-03

0.479298

7.301E-04

0.481417

8.491E-04

0.4

0.3675

0.3915

5.861E-04

0.397672

9.337E-04

0.391433

5.706E-04

0.393319

6.643E-04

0.5

0.2929

0.3132

4.234E-04

0.318529

6.762E-04

0.313191

4.120E-04

0.314802

4.800E-04

0.6

0.2254

0.2419

2.7182E-04

0.246203

4.452E-04

0.241853

2.706E-04

0.243163

3.154E-04

0.7

0.1633

0.1758

1.593E-04

0.179093

2.554E-04

0.175786

1.549E-04

0.176781

1.807E-04

0.8

0.1056

0.1139

7.168E-05

0.116147

1.151E-04

0.11392

6.968E-05

0.11459

8.130E-05

0.9

0.0513

0.0555

1.807E-05

0.056629

2.906E-05

0.055507

1.756E-05

0.055845

2.050E-05

IMSE

4.482E-04

7.106E-04

4.368E-04

5.078E-04

Best

bayes1

100

ti

R real

Jacl

MSE

Jac2

MSE

bayes1

MSE

bayes?2

MSE

0.1

0.683772

0.662411

4.631E-04

0.675435

8.027E-05

0.662403

4.567E-04

0.663623

4.060E-04

0.2

0.552786

0.531883

4.434E-04

0.544582

71.764E-05

0.531872

4.374E-04

0.533055

3.893E-04

0.3

0.452277

0.433238

3.678E-04

0.444781

6.479E-05

0.433226

3.629E-04

0.434298

3.233E-04

0.4

0.367544

0.350882

2.816E-04

0.360969

4.982E-05

0.350871

2.780E-04

0.351805

2ATTE-04

0.5

0.292893

0.278846

2.002E-04

0.28734

3.952E-05

0.278836

1.976E-04

0.279622

1.761E-04

0.6

0.225403

0.214093

1.298E-04

0.220925

2.309E-05

0.214084

1.281E-04

0.214715

1.142E-04

0.7

0.16334

0.154829

71.347E-05

0.159966

1.310E-05

0.154822

1.255E-05

0.155296

6.471E-05

0.8

0.105573

0.099891

3.274E-05

0.103318

5.850E-06

0.099887

3.233E-05

0.100203

2.884E-05

0.9

0.051317

0.048476

8.183E-06

0.050189

1.465E-06

0.048474

8.082E-06

0.048632

7.210E-06

IMSE

2.222E04

3.906E-05

2.193E-04

1.953E-04

Best

jac2
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il 5 il Cilal A Jeadl

(4-3) Jsoa
Al 4 il IMSE s MSE 5 4dliaall il (35 jlay 3 )akall g 48 8all 4 gaall Alla a8 cp
Gliall 2 saa s (0=0.25)

ti [ R real | Jacl MSE Jac2 MSE bayesl MSE bayes?2 MSE

0.1]0.43766 | 0.58811 2.468E-02 | 0.56763 2.079E-02 [ 0.58539 2.182E-02 | 0.60324 2.742E-02

0.2 0.33126 ] 0.46280 1.912E-02 | 0.44463 1.584E-02 [ 0.45957 1.646E-02 [ 0.47594 2.093E-02

0.3]0.25992]0.37216 1.404E-02 | 0.35649 1.151E-02 [ 0.36894 1.189E-02 [0.38330 1.522E-02

0.4 10.20473]0.29854 9.873E-03 | 0.28534 8.028E-03 [ 0.29556 8.250E-03 [ 0.30779 1.062E-02

0.5(0.15910] 0.23544 6.572E-03 | 0.22462 5.307E-03 [ 0.23282 5.434E-03 [ 0.24292 7.025E-03

0.6 (0.11989]0.17960 4.040E-03 | 0.17109 3.243E-03 [ 0.17743 3.311E-03 [0.18542 4.295E-03

0.7{0.08531]0.12916 2.188E-03 | 0.12288 1.747E-03 [ 0.12749 1.779E-03 [0.13342 2.314E-03

0.8 10.05426 | 0.08293 9.381E-04 | 0.07880 7.457E-04 [0.08178 7.576E-04 | 0.08569 9.880E-04

0.9 [ 0.02600 | 0.04007 2.267E-04 | 0.03803 1.794E-04 [0.03948 1.819E-04 | 0.04142 2.378E-04

IMSE 9.074E-03 7.488E-03 7.765E-03 9.895E-03

Best jac2

ti | R_real | Jacl MSE Jac2 MSE bayesl MSE bayes2 MSE

0.10.43766 | 0.51824 7.006E-03 | 0.55082 1.358E-02 | 0.51741 6.361E-03 | 0.52612 7.826E-03

0.20.33126 | 0.39993 5.120E-03 | 0.42868 1.009E-02 | 0.39906 4.597E-03 | 0.40666 5.686E-03

0.3(0.25992]0.31761 3.628E-03 | 0.34226 7.223E-03 | 0.31680 3.235E-03 | 0.32327 4.014E-03

0.4(0.20473]0.25241 2.485E-03 | 0.27308 4.983E-03 | 0.25169 2.205E-03 | 0.25709 2.742E-03

0.5(0.15910] 0.19756 1.620E-03 | 0.21441 3.266E-03 | 0.19694 1.432E-03 | 0.20133 1.783E-03

0.6 0.11989]0.14975 9.788E-04 | 0.16295 1.982E-03 | 0.14925 8.621E-04 | 0.15268 1.075E-03

0.7(0.08531]0.10710 5.222E-04 | 0.11681 1.061E-03 | 0.10672 4.586E-04 |0.10924 5.728E-04

0.80.05426 | 0.06843 2.210E-04 | 0.07478 4.507E-04 | 0.06817 1.936E-04 | 0.06982 2.420E-04

0.9 {0.02600| 0.03292 5.279E-05 | 0.03604 1.080E-04 | 0.03279 4.614E-05 | 0.03359 5.774E-05

IMSE 2.404E-03 4.749E-03 2.154E-03 2.667E-03

Best bayesl

ti [ R real | Jacl MSE Jac2 MSE bayesl MSE bayes2 MSE

0.1{0.43766|0.47239 1.405E-03 | 0.45233 7.231E-04 | 0.47201 1.180E-03 | 0.47871 1.685E-03

0.2 0.33126 | 0.36045 9.974E-04 | 0.34362 5.035E-04 | 0.36008 8.307E-04 | 0.36577 1.191E-03

0.310.25992|0.28425 6.945E-04 | 0.27023 3.467E-04 | 0.28391 5.757E-04 | 0.28868 8.271E-04

0.4(0.20473]0.22472 4.698E-04 | 0.21321 2.326E-04 | 0.22443 3.880E-04 | 0.22836 5.584E-04

0.5(0.15910] 0.17515 3.032E-04 | 0.16591 1.492E-04 | 0.17491 2.498E-04 [ 0.17808 3.599E-04

0.60.11989]0.13230 1.817E-04 | 0.12516 8.898E-05 | 0.13211 1.494E-04 | 0.13457 2.154E-04

0.7 {0.08531]0.09434 9.628E-05 | 0.08914 4.695E-05 | 0.09420 7.898E-05 [ 0.09599 1.140E-04

0.8 {0.05426 | 0.06011 4.050E-05 | 0.05675 1.968E-05 | 0.06002 3.317E-05 | 0.06118 4.791E-05

0.910.02600 | 0.02885 9.622E-06 | 0.02721 4.659E-06 | 0.02880 7.868E-06 | 0.02937 1.137E-05

IMSE 4.665E-04 2.350E-04 3.882E-04 5.567E-04

Best jac2
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SAN Juadl)

40

ti

R_real

Jacl

MSE

Jac2

MSE

bayes1

MSE

bayes2  MSE

0.1

0.43766

0.46799

9.654E-04

0.30994

1.643E-02

0.46790

9.143E-04

0.47208 1.185E-03

0.2

0.33126

0.35669

6.795E-04

0.22843

1.065E-02

0.35660

6.422E-04

0.36014 8.340E-04

0.3

0.25992

0.28108

4.708E-04

0.17635

7.030E-03

0.28100

4.444E-04

0.28396 5.779E-04

0.4

0.20473

0.22210

3.173E-04

0.13727

4.580E-03

0.22203

2.993E-04

0.22447 3.896E-04

05

0.15910

0.17304

2.042E-04

0.10569

2.871E-03

0.17298

1.925E-04

0.17494 2.508E-04

0.6

0.11989

0.13066

1.221E-04

0.07902

1.680E-03

0.13061

1.150E-04

0.13213 1.499E-04

0.7

0.08531

0.09314

6.457E-05

0.05586

8.725E-04

0.09311

6.080E-05

0.09421 7.929E-05

0.8

0.05426

0.05933

2.712E-05

0.03532

3.607E-04

0.05931

2.552E-05

0.06003 3.330E-05

0.9

0.02600

0.02847

6.432E-06

0.01684

8.439E-05

0.02846

6.052E-06

0.02881 7.900E-06

IMSE

3.175E-04

4951E03

3.000E-04

3.897E-04

Best

2

4

1

3

75

ti

R real

Jacl

MSE

Jac2

MSE

bayes1

MSE

bayes2  MSE

0.1

0.43766

0.46425

7.240E-04

0.47485

1.432E-03

0.46422

7.053E-04

0.46630 8.204E-04

0.2

0.33126

0.35353

5.079E-04

0.36250

1.011E-03

0.35349

4.944E-04

0.35525 5.757E-04

0.3

0.25992

0.27843

3.513E-04

0.28594

7.019E-04

0.27840

3.417E-04

0.27987 3.982E-04

0.4

0.20473

0.21992

2.364E-04

0.22611

4.737E-04

0.21989

2.299E-04

0.22110 2.681E-04

0.5

0.15910

0.17128

1.520E-04

0.17626

3.052E-04

0.17126

1.478E-04

0.17223 1.724E-04

0.6

0.11989

0.12930

9.080E-05

0.13316

1.826E-04

0.12928

8.827E-05

0.13004 1.030E-04

0.7

0.08531

0.09215

4.798E-05

0.09496

9.664E-05

0.09214

4.663E-05

0.09269 5.442E-05

0.8

0.05426

0.05869

2.014E-05

0.06052

4.061E-05

0.05868

1.957E-05

0.05904 2.284E-05

0.9

0.02600

0.02815

4.774E-06

0.02904

9.638E-06

0.02815

4.638E-06

0.02832 5.415E-06

IMSE

2.373E-04

4.726E-04

2.309E-04

2.689E-04

Best

2

4

1

3

100

ti

R _real

Jacl

MSE

Jac2

MSE

bayes1

MSE

bayes2  MSE

0.1

0.43766

0.41898

3.539E-04

0.42684

1.295E-04

0.41897

3.493E-04

0.42002 3.111E-04

0.2

0.33126

0.31581

2.421E-04

0.32229

8.885E-05

0.31580

2.390E-04

0.31667 2.130E-04

0.3

0.25992

0.24717

1.649E-04

0.25251

6.064E-05

0.24716

1.628E-04

0.24787 1.452E-04

0.4

0.20473

0.19432

1.099E-04

0.19868

4.044E-05

0.19432

1.085E-04

0.19490 9.672E-05

0.5

0.15910

0.15079

7.005E-05

0.15427

2.581E-05

0.15079

6.918E-05

0.15125 6.170E-05

0.6

0.11989

0.11349

4.157E-05

0.11616

1.533E-05

0.11348

4.105E-05

0.11384 3.662E-05

0.7

0.08531

0.08067

2.184E-05

0.08261

8.060E-06

0.08066

2.157E-05

0.08092 1.924E-05

0.8

0.05426

0.05126

9.121E-06

0.05251

3.368E-06

0.05126

9.008E-06

0.05142 8.037E-06

0.9

0.02600

0.02454

2.153E-06

0.02515

7.954E-07

0.02454

2.127E-06

0.02462 1.897E-06

IMSE

1.128E-04

4.142E-05

1.114E04

9.928E-05

Best

4

1

3

2
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SAN Juadl)

(5-3) s
Al ) 4y 23l [IMSE s MSE 5 4dliaall yaaill (33l ylay 3 jasall g g8l A geall A 2

Gliall 2 saa s (0=1.5)

n | ti [ R_real Jacl MSE Jac2 MSE bayes1 MSE bayes2 MSE
01| 00968377 099441 6.830E-04 | 0.99446 6.877E-04 | 0.99492 7.045E-04 | 0.99610 7.685E-04
02| 0910557| 097406 4.106E-03 | 0.97433 4.157E-03 | 0.97509 4.164E-03 | 097929 4.724E-03
03| 0.835683| 093582 1.034E-02 | 0.93639 1.049E-02 | 0.93684 1.023E-02 | 0.94499  1.195E-02
04| 0.747018| 0.87738 1.776E-02 | 0.87824 1.803E-02 | 0.87780 1.710E-02 | 0.88999  2.044E-02
05| 0646447| 0.79674 2.395E-02 | 0.79781 2.428E-02 | 0.79611 2.240E-02 | 0.81170  2.731E-02

10 | 0.6 | 0535242 0.69208 2.648E-02 | 0.69323 2.678E-02 | 0.69023  2.402E-02 | 0.70786  2.980E-02
07| 0414338| 056169 2.374E-02 | 056275 2.393E-02 | 0.55880 2.087E-02 | 057649  2.629E-02
08| 0.284458| 040392 1586E-02 | 0.40476 1.592E-02 | 0.40066 1.350E-02 | 041581 1.725E-02
09| 0.146185| 021721 5.697E-03 | 0.21767 5.692E-03 | 0.21472  4.697E-03 | 0.22415  6.079E-03

IMSE 1.429E-02 1.444E-02 1.308E-02 1.607E-02
Best bayes1
ti | R_real Jacl MSE Jac2 MSE bayes1 MSE bayes2 MSE
0.1| 0968377| 0.98714 3.597E-04 | 0.98930 4.448E-04 | 0.98737 3.607E-04 | 0.98868 4.120E-04
0.2 0910557| 095261 1.828E-03 | 0.95836 2.339E-03 | 0.95291 1.793E-03 | 0.95637 2.099E-03
03| 0.835683| 0.89814 4.074E-03 | 0.90754 5.318E-03 | 0.89831 3.922E-03 | 0.90396 4.661E-03
04| 0.747018| 0.82450 6.330E-03 | 0.83696 8.376E-03 | 0.82441 5.990E-03 | 0.83188  7.202E-03

20 05| 0.646447| 0.73219 7.817E-03 | 0.74667 1.045E-02 | 0.73179  7.283E-03 | 0.74047  8.840E-03
0.6 | 0.535242| 0.62153 7.982E-03 | 0.63670 1.075E-02 | 0.62085 7.329E-03 | 0.62993  8.966E-03
0.7| 0414338] 049279 6.650E-03 | 0.50705 9.014E-03 | 0.49194 6.023E-03 | 0.50047  7.419E-03
0.8 | 0.284458| 0.34619  4.147E-03 | 0.35773 5.649E-03 | 0.34535 3.707E-03 | 0.35224  4.595E-03
09| 0.146185| 0.18188 1.396E-03 | 0.18871 1.909E-03 | 0.18130 1.233E-03 | 0.18538 1.536E-03

IMSE 4.509E-03 6.028E-03 4.182E-03 5.081E-03
Best bayes1
ti | R_real Jacl MSE Jac2 MSE bayesl MSE bhayes2 MSE
0.1 0968377| 0.97821 1.063E-04 | 0.97670 8.331E-05 | 0.97834 9.916E-05 | 0.97993  1.335E-04
0.2 0910557| 0.93122 4.780E-04 | 0.92795 3.699E-04 | 0.93133 4.316E-04 | 0.93492 5.933E-04
0.3 | 0.835683| 0.86515 9.835E-04 | 0.86040 7.546E-04 | 0.86517 8.691E-04 | 0.87046 1.210E-03
04| 0747018] 0.78248  1.438E-03 | 0.77669 1.096E-03 | 0.78236 1.249E-03 | 0.78890  1.754E-03

- 05| 0.646447| 0.68474 1.689E-03 | 0.67841 1.279E-03 | 0.68449 1447E-03 | 0.69169 2.047E-03
0.6 | 0535242| 057299 1.652E-03 | 0.56670 1.245E-03 | 0.57264  1.399E-03 | 0.57985 1.990E-03
0.7 0.414338| 044804 1.325E-03 | 0.44239 9.944E-04 | 0.44766 1.110E-03 | 0.45418 1587E-03
0.8 | 0.284458| 0.31056  7.986E-04 | 0.30615 5.969E-04 | 0.31021 6.630E-04 | 0.31531  9.519E-04
0.9 | 0.146185| 0.16106 2.607E-04 | 0.15853 1.941E-04 | 0.16083 2.146E-04 | 0.16377  3.092E-04

IMSE 9.700E-04 7.348E-04 8.315E-04 1.175E03
Best Jac2
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RTINS | PRV U BN Sl Jiadll
ti | R _real Jacl MSE Jac2 MSE bayes1 MSE bayes2 MSE
0.1 0968377| 097727 8.182E-05| 0.96542  1542E-05( 097730  7.966E-05| 0.97835  9.948E-05
02| 0910557| 092904 3.548E-04| 090485  5.749E-05| 0.92906  3.424E-04| 093137  4.332E-04
03| 0835683 0.86184  7.132E-04| 0.82794  1.057E-04| 0.86184  6.843E-04| 0.86522  8.723E-04
04| 0747018| 077832  1024E-03| 0.73803  1423E-04| 0.77829  9.782E-04| 0.78243  1.254E-03

10 05| 0646447| 068010  1.185E-03| 0.63702  1567E-04| 0.68004  1.128E-03| 0.68456  1.453E-03
06| 0535242| 056829  1.145E-03| 052616  1453E-04| 056821  1.087E-03| 057272  1.404E-03
07| 0414338 044375 9.085E-04| 0.40639  1114E-04| 044366  8599E-04| 044773  1.115E-03
08| 0.284458| 030717 5.423E-04| 0.27841  6.450E-05| 0.30709  5.121E-04| 0.31026  6.656E-04
09| 0146185 015910  1.754E-04| 0.14279  2.032E-05| 0.15904  1.653E-04| 0.16086  2.154E-04

IMSE 6.811E-04 9.101E-05 6.485E-04 8.346E-04
Best Jac2
ti | R_real Jacl MSE Jac2 MSE bayes1l MSE bayes2 MSE
01| 00968377 097633 6.442E-05 | 097647 6.705E-05 | 097634 6.347E-05 | 0.97689  7.249E-05
02| 0910557| 0.92697 2.748E-04 | 0.92728 2.868E-04 | 0.92698 2.698E-04 | 0.92817 3.101E-04
03| 0.835683| 0.85882 5.467E-04 | 0.85928 5.714E-04 | 0.85882 5.354E-04 | 0.86054 6.178E-04
04| 0.747018] 0.77463 7.791E-04 | 0.77518 8.152E-04 | 0.77461 7.616E-04 | 0.77670 8.812E-04

- 05| 0.646447| 0.67605 8.965E-04 | 0.67666 9.388E-04 | 0.67603 8.751E-04 | 0.67830  1.015E-03
06| 0535242 056426 8.617E-04 | 056486 9.030E-04 | 056423 8.401E-04 | 0.56648 9.760E-04
07| 0414338] 044012 6.808E-04 | 044066 7.139E-04 | 044009 6.630E-04 | 0.44211 7.715E-04
08| 0.284458| 030434 4.048E-04 | 030476 4.247E-04 | 030431 3.939E-04 | 0.30588 4.589E-04
09| 0146185 0.15747 1.305E-04 | 0.15771 1.370E-04 | 0.15745 1269E-04 | 0.15835 1.480E-04

IMSE 5.155E-04 5.398E-04 5.032E-04 5.834E-04
Best bayes1
ti | R real Jacl MSE Jac2 MSE bayes1 MSE bayes?2 MSE
01| 0968377| 096152  4.779E-05| 0.96441  1.655E-05| 0.96152  4.697E-05| 0.96194  4.145E-05
02| 0910557| 0.89741  1755E-04| 0.90286  6.218E-05| 0.89741  1.728E-04| 0.89819  1.530E-04
03| 0835683 0.81794 3.198E-04| 0.82521  1148E-04| 0.81793  3.150E-04| 0.81897  2.795E-04
04| 0747018 0.72648  4.280E-04| 0.73485  1551E-04| 0.72648  4.219E-04| 0.72766  3.748E-04

100 05| 0646447| 062495  4.690E-04| 0.63366  1.712E-04| 0.62494  4.626E-04| 0.62616  4.114E-04
06| 0535242| 051458  4.331E-04| 052291  1590E-04| 051457  4.274E-04| 051574  3.804E-04
07| 0414338] 039628  3.308E-04| 0.40353  1.220E-04| 0.39627  3.265E-04| 0.39728  2.909E-04
08| 0.284458| 027074 1910E-04| 027623  7.078E-05| 0.27073  1.886E-04| 0.27149  1.681E-04
09| 0146185 0.13849  6.002E-05| 0.14156  2.232E-05| 0.13849  5927E-05| 0.13891  5.286E-05

IMSE 2.7128E-04 9.932E-05 2.690E-04 2.392E-04
Best Jac?
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il 5 il Cilal A Jeadl

(6-3) s
4 ,ill IMSE s MSE 5 daliaall sl @‘)@UMUM‘@M\M‘J%O&H
Gliall o gaa sy Al (0=2.5)

n | ti | Rreal | Jacl MSE Jac2 MSE bayes1 MSE bayes2 MSE

0.1] 099684 | 0.99981 8.824E-06 | 0.99980 8.813E-06 | 0.99985 9.073E-06 | 0.99990  9.398E-06
0.2 [ 098211 | 0.99758 2.404E-04 | 0.99758 2.406E-04 | 0.99788 2.485E-04 | 0.99844  2.665E-04
0.3 095071 | 0.98925 1503E-03 | 0.98929 1508E-03 | 0.98998 1543E-03 | 0.99204 1.709E-03
0.4 0.89881 | 0.96884 5.005E-03 | 0.96895 5.032E-03 | 0.96991 5.055E-03 | 0.97474  5.766E-03
050823221 092840 1.143E-02 | 0.92863 1.150E-02 | 0.92937 1.127E-02 | 0.93814 1.320E-02
10 | 06 | 0.72115 | 0.85800 1.965E-02 | 0.85835 1.976E-02 | 0.85818 1.878E-02 | 0.87137  2.257E-02
0.7 | 059004 | 0.74557  2.585E-02 | 0.74598 2.596E-02 | 0.74431 2.380E-02 | 0.76116 2.928E-02
0.8 | 042757 | 057675 2.429E-02 | 057711 2433E-02 | 057395 2.143E-02 | 059175  2.696E-02
0.9 023157 | 0.33472  1.190E-02 | 0.33492 1.186E-02 | 0.33159 1.000E-02 | 0.34492  1.285E-02
IMSE 1.110E-02 1.113E02 1.024E-02 1.251E-02
Best bayes1

ti | Rreal | Jacl MSE Jac2 MSE bayes1 MSE bayes2 MSE
0.1 099684 | 099928 5.991E-06 | 0.99942 6.687E-06 | 0.99932 6.136E-06 | 0.99943  6.715E-06
0.2 098211 | 099370  1.365E-04 | 0.99459  1.577E-04 | 0.99386 1.380E-04 | 0.99459  1558E-04
0.3 095071 | 0.97757 7.404E-04 | 0.97999 8.748E-04 | 0.97784 7.365E-04 | 0.97986 8.498E-04
041089881 | 094466 2177E-03 | 0.94927 2614E-03 | 0.94494 2.128E-03 | 0.94879  2.498E-03
0.5 0.82322 | 0.88832 4.432E-03 | 0.89543 5.386E-03 | 0.88845 4.254E-03 | 0.89440  5.066E-03
0.6 | 0.72115 | 0.80156 6.832E-03 | 0.81092 8.380E-03 | 0.80138  6.438E-03 | 0.80925  7.762E-03
0.7 | 059004 | 0.67707 8.089E-03 | 0.68776 9.990E-03 | 0.67652 7.478E-03 | 0.68551  9.116E-03
0.8 | 042757 | 050726  6.857E-03 | 051749 8513E-03 | 050642 6.218E-03 | 051506  7.655E-03
0.9 023157 | 0.28428 3.033E-03 | 0.29130 3.780E-03 | 0.28351 2.698E-03 | 0.28945  3.351E-03

IMSE 3.589E-03 4.411E03 3.344E-03 4.051E03

Best bayes1

20

ti | Rreal | Jacl MSE Jac2 MSE bayes1 MSE bayes2 MSE
0.1] 099684 | 0.99828 2.223E-06 | 0.99814 1909E-06 | 0.99832 2.186E-06 | 0.99852  2.824E-06
0.2 | 098211 | 0.98839 4.291E-05 | 0.98776 3.649E-05 | 0.98849 4.063E-05 | 0.98947 5.413E-05
0.3 095071 | 0.96441 2.081E-04 | 0.96299 1.757E-04 | 0.96455 1916E-04 | 0.96684  2.602E-04
04 0.89881 | 0.92116 5.604E-04 | 0.91878 4.700E-04 | 0.92126 5.039E-04 | 0.92516 6.944E-04
0.5 0.82322 | 0.85378 1.059E-03 | 0.85047 8.833E-04 | 0.85378 9.334E-04 | 0.85929 1.301E-03
0.6 | 0.72115 | 0.75769  1.530E-03 | 0.75366 1.269E-03 | 0.75753  1.324E-03 | 0.76431  1.863E-03
0.7 | 059004 | 0.62847 1.708E-03 | 0.62417 1.410E-03 | 0.62817 1.454E-03 | 0.63546  2.063E-03
0.8 | 042757 | 0.46187 1.371E-03 | 045798 1127E-03 | 046149 1150E-03 | 046811  1.644E-03
09| 023157 | 0.25373 5.768E-04 | 0.25119 4.721E-04 | 0.25341 4.772E-04 | 0.25776  6.863E-04
IMSE 7.842E-04 6.496E-04 6.753E-04 9.520E-04
Best 3 1 2 4

25
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kil sl alal

SAN Juadl)

40

ti

R real

Jacl

MSE

Jac2

MSE

bayes1

MSE

bayes2

MSE

0.1

0.99684

0.99817

1.823E-06

0.99716

2.212E-07

0.99818

1.803E-06

0.99832

2.192E-06

0.2

0.98211

0.98782

3.360E-05

0.98344

3.749E-06

0.98784

3.286E-05

0.98850

4.076E-05

0.3

0.95071

0.96305

1.578E-04

0.95351

1.672E-05

0.96308

1.531E-04

0.96457

1.922E-04

04

0.89881

0.91877

4.141E-04

0.90325

4.226E-05

0.91879

3.991E-04

0.92130

5.057E-04

0.5

0.82322

0.85032

1.657E-04

0.82917

7.586E-05

0.85032

1.341E-04

0.85383

9.368E-04

0.6

0.72115

0.75336

1.085E-03

0.72813

1.049E-04

0.75332

1.035E-03

0.75760

1.329E-03

0.7

0.59004

0.62375

1.191E-03

0.59726

1.127E-04

0.62367

1.132E-03

0.62824

1.460E-03

0.8

0.42757

0.45751

9.413E-04

0.43392

8.743E-05

0.45742

8.912E-04

0.46155

1.155E-03

0.9

0.23157

0.25083

3.903E-04

0.23562

3.565E-05

0.25076

3.683E-04

0.25346

4.791E-04

IMSE

5.533E-04

5.327E-05

5.275E-04

6.778E-04

Best

Jac2

75

ti

R real

Jacl

MSE

Jac2

MSE

bayes1

MSE

bayes2

MSE

0.1

0.99684

0.99805

1.482E-06

0.99801

1.404E-06

0.99805

1.471E-06

0.99813

1.658E-06

0.2

0.98211

0.98723

2.668E-05

0.98708

2.518E-05

0.98724

2.634E-05

0.98759

2.998E-05

0.3

0.95071

0.96171

1.234E-04

0.96136

1.162E-04

0.96172

1.214E-04

0.96250

1.390E-04

0.4

0.89881

0.91652

3.201E-04

0.91593

3.010E-04

0.91653

3.140E-04

0.91781

3.612E-04

0.5

0.82322

0.84718

5.863E-04

0.84638

5.508E-04

0.84718

5.739E-04

0.84896

6.626E-04

0.6

0.72115

0.74954

8.242E-04

0.74857

1.736E-04

0.74952

8.053E-04

0.75168

9.324E-04

0.7

0.59004

0.61966

8.981E-04

0.61864

8.423E-04

0.61964

8.761E-04

0.62193

1.017E-03

0.8

0.42757

0.45382

7.057E-04

0.45290

6.614E-04

0.45378

6.874E-04

0.45585

7.996E-04

0.9

0.23157

0.24842

2.910E-04

0.24782

2.725E-04

0.24839

2.830E-04

0.24973

3.299E-04

IMSE

4.196E-04

3.938E-04

4.099E-04

4.748E-04

Best

Jac2

100

ti

R real

Jacl

MSE

Jac2

MSE

bayes1

MSE

bayes2

MSE

0.1

0.99684

0.99561

1.527E-06

0.99600

1.325E-07

0.99562

1.496E-06

0.99569

1.309E-06

0.2

0.98211

0.97752

2.148E-05

0.97891

1.060E-05

0.97752

2.109E-05

0.97780

1.858E-05

0.3

0.95071

0.94151

8.588E-05

0.94425

4.307E-05

0.94151

8.447E-05

0.94207

7.464E-05

0.4

0.89881

0.88475

2.008E-04

0.88887

1.019E-04

0.88475

1.977E-04

0.88557

1.751E-04

0.5

0.82322

0.80494

3.393E-04

0.81025

1.736E-04

0.80494

3.343E-04

0.80600

2.967E-04

0.6

0.72115

0.70017

4.463E-04

0.70620

2.300E-04

0.70017

4.401E-04

0.70137

3.911E-04

0.7

0.59004

0.56875

4.598E-04

0.57482

2.383E-04

0.56874

4.536E-04

0.56995

4.036E-04

0.8

0.42757

0.40915

3.441E-04

0.41437

1.793E-04

0.40914

3.396E-04

0.41017

3.025E-04

0.9

0.23157

0.21999

1.359E-04

0.22325

7.111E-05

0.21998

1.342E-04

0.22063

1.196E-04

IMSE

2.261E-04

1.165E-04

2.229E-04

1.981E-04

Best

Jac2
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il 5 il Cilal A Jeadl

(7-3) s
4,2l IMSE s MSE 5 Adtisall i) (83 yhay 3 j08al) 5 Agasial) 40 saall Q1o ad oy

Gl oo™ Al ((1:2)

n | ti | R_real | Jacl MSE Jac2 MSE bayes1 MSE bayes2 MSE

0.1 0.99000 | 0.99897 8.061E-05 | 0.99896 8.069E-05 | 0.99913 8.330E-05 | 0.99939  8.810E-05
0.2 | 0.96000 | 0.99210  1.040E-03 | 0.99215 1.045E-03 | 099272 1.071E-03 | 0.99431  1.177E-03
0.3 0.91000 | 0.97382  4.148E-03 | 097399 4.181E-03 | 0.97485 4.205E-03 | 0.97908  4.772E-03
04 | 0.84000 | 0.93832 9.959E-03 | 0.93867 1.005E-02 | 0.93936 9.872E-03 | 0.94729  1.151E-02
0.5 | 0.75000 | 0.87955  1.753E-02 | 0.88008 1.770E-02 | 0.88000 1.690E-02 | 0.89207  2.018E-02
10 | 06| 064000 | 0.79110  2.423E-02 | 0.79176  2.443E-02 | 0.79040  2.262E-02 | 0.80615 2.761E-02
0.7/ 051000 | 0.66623  2.636E-02 | 0.66692 2.652E-02 | 0.66413 2.375E-02 | 0.68196  2.957E-02
0.8 | 0.36000 | 049783 2.091E-02 | 049841 2.097E-02 | 049468 1.814E-02 | 051164  2.299E-02
0.9 | 0.19000 | 0.27839  8.780E-03 | 0.27873 8.761E-03 | 0.27551 7.311E-03 | 0.28709  9.426E-03
IMSE 1.256E-02 1.264E-02 1.155E-02 1.415E02
Best bayes1

ti | Rreal | Jacl MSE Jac2 MSE bayes1 MSE bayes2 MSE
0.1 [ 0.99000 | 0.99695 4.899E-05 | 0.99751 5.703E-05 | 0.99706 4.982E-05 | 0.99746 5.561E-05
0.2 | 0.96000 | 0.98274 5.293E-04 | 0.98504 6.383E-04 | 0.98299 5.287E-04 | 0.98464 6.071E-04
0.3 | 0.91000 | 0.95224  1.845E-03 | 0.95711 2.273E-03 | 0.95253  1.809E-03 | 0.95602  2.117E-03
0.4 | 0.84000 | 0.90150  3.948E-03 | 0.90923 4.940E-03 | 0.90168 3.804E-03 | 0.90722  4.518E-03
0.5] 0.75000 | 0.82711 6.267E-03 | 0.83746  7.929E-03 | 0.82703 5.933E-03 | 0.83445 7.132E-03
0.6 | 0.64000 | 0.72600 7.868E-03 | 0.73816 1.004E-02 | 0.72558  7.324E-03 | 0.73431  8.894E-03
0.7 | 051000 | 0.59533  7.819E-03 | 0.60792 1.004E-02 | 0.59460 7.157E-03 | 0.60365 8.770E-03
0.8 | 0.36000 | 0.43244 5.687E-03 | 044352 7.342E-03 | 043156 5.121E-03 | 0.43953  6.325E-03
0.9 0.19000 | 0.23480 2.195E-03 | 0.24187 2.845E-03 | 0.23410  1.945E-03 | 0.23919  2.420E-03

IMSE 4.023E-03 5.123E-03 3.741E-03 4.538E-03

Best bayes1

20

ti | Rreal | Jacl MSE Jac2 MSE bayesl MSE bhayes2 MSE
0.1 0.99000 | 0.99389 1.633E-05 | 0.99343 1.354E-05 | 0.99396 1568E-05 | 0.99455 2.068E-05
0.2 096000 | 0.97175 1524E-04 | 0.97030 1.249E-04 | 0.97188 1412E-04 | 0.97382  1.910E-04
0.3 | 0.91000 | 0.93075 4.819E-04 | 0.92813 3.918E-04 | 0.93086 4.351E-04 | 0.93446  5.981E-04
0.4 | 0.84000 | 0.86907 9.565E-04 | 0.86533  7.725E-04 | 0.86909 8.462E-04 | 0.87431 1.177E-03
0.5 | 0.75000 | 0.78532 1.426E-03 | 0.78070 1.145E-03 | 0.78521 1.240E-03 | 0.79172  1.740E-03
0.6 | 0.64000 | 0.67835 1.695E-03 | 0.67328 1.354E-03 | 0.67810 1.452E-03 | 0.68532 2.054E-03
0.7 | 051000 | 0.54717 1.604E-03 | 054220 1.275E-03 | 0.54682 1.355E-03 | 055393  1.930E-03
0.8 | 0.36000 | 0.39090 1.116E-03 | 0.38673 8.835E-04 | 0.39052 9.316E-04 | 0.39653 1.334E-03
0.9 | 0.19000 | 0.20875 4.136E-04 | 0.20620 3.261E-04 | 0.20848 3.413E-04 | 021217 4.914E-04

IMSE 8.735E-04 6.985E-04 7.509E-04 1.060E-03

Best Jac?

25

73



kil sl alal

SAN Juadl)

40

ti

R real

Jacl

MSE

Jac?

MSE

bayes1

MSE

bayes2

MSE

0.1

0.99000

0.99355

1.300E-05

0.99008

9.442E-07

0.99357

1.277E-05

0.99397

1.573E-05

0.2

0.96000

0.97060

1.164E-04

0.96025

7.543E-06

0.97063

1.131E-04

0.97190

1.416E-04

0.3

0.91000

0.92855

3.576E-04

0.91047

2.167E-05

0.92858

3.451E-04

0.93090

4.366E-04

04

0.84000

0.86581

6.944E-04

0.84067

4.009E-05

0.86582

6.664E-04

0.86914

8.492E-04

05

0.75000

0.78119

1.016E-03

0.75083

5.648E-05

0.78116

9.707E-04

0.78527

1.244E-03

0.6

0.64000

0.67370

1.189E-03

0.64091

6.406E-05

0.67364

1.131E-03

0.67817

1.457E-03

0.7

0.51000

0.54252

1.109E-03

0.51089

5.822E-05

0.54244

1.052E-03

0.54689

1.361E-03

0.8

0.36000

0.38693

7.621E-04

0.36075

3.908E-05

0.38684

7.206E-04

0.39058

9.352E-04

0.9

0.19000

0.20629

2.791E-04

0.19046

1.403E-05

0.20622

2.632E-04

0.20851

3.427E-04

IMSE

6.152E-04

3.357E-05

5.862E-04

7.537E04

Best

Jac2

75

ti

R real

Jacl

MSE

Jac2

MSE

bayes1

MSE

bayes2

MSE

0.1

0.99000

0.99320

1.041E-05

0.99315

1.014E-05

0.99321

1.030E-05

0.99342

1.168E-05

0.2

0.96000

0.96947

9.130E-05

0.96932

8.887E-05

0.96948

8.988E-05

0.97014

1.028E-04

0.3

0.91000

0.92648

2.770E-04

0.92621

2.695E-04

0.92649

2.719E-04

0.92768

3.125E-04

04

0.84000

0.86284

5.326E-04

0.86245

5.180E-04

0.86284

5.216E-04

0.86453

6.017E-04

0.5

0.75000

0.77751

7.132E-04

0.77704

7.519E-04

0.77749

7.559E-04

0.77957

8.746E-04

0.6

0.64000

0.66964

8.989E-04

0.66914

8.738E-04

0.66962

8.773E-04

0.67190

1.018E-03

0.7

0.51000

0.53855

8.340E-04

0.53805

8.107E-04

0.53851

8.129E-04

0.54074

9.448E-04

0.8

0.36000

0.38359

5.701E-04

0.38318

5.541E-04

0.38356

5.950E-04

0.38542

6.462E-04

0.9

0.19000

0.20424

2.079E-04

0.20399

2.020E-04

0.20422

2.021E-04

0.20535

2.357E-04

IMSE

4.662E-04

4.532E-04

4.552E-04

5.275E-04

Best

Jac2

100

ti

R_real

Jacl

MSE

Jac?

MSE

bayes1

MSE

bayes2

MSE

0.1

0.99000

0.98701

9.110E-06

0.98808

3.839E-06

0.98701

8.938E-06

0.98720

7.856E-06

0.2

0.96000

0.95197

6.549E-05

0.95478

2.832E-05

0.95198

6.439E-05

0.95246

5.686E-05

0.3

0.91000

0.89681

1.767E-04

0.90135

7.7160E-05

0.89681

1.740E-04

0.89759

1.541E-04

04

0.84000

0.82245

3.127E-04

0.82843

1.387E-04

0.82245

3.081E-04

0.82347

2.733E-04

05

0.75000

0.72953

4.255E-04

0.73645

1.903E-04

0.72952

4.194E-04

0.73070

3.726E-04

0.6

0.64000

0.61850

4.690E-04

0.62572

2.112E-04

0.61849

4.626E-04

0.61972

4.115E-04

0.7

0.51000

0.48975

4.160E-04

0.49651

1.883E-04

0.48974

4.105E-04

0.49088

3.655E-04

0.8

0.36000

0.34358

2.735E-04

0.34904

1.244E-04

0.34357

2.699E-04

0.34449

2.406E-04

0.9

0.19000

0.18026

9.633E-05

0.18348

4.400E-05

0.18025

9.511E-05

0.18079

8.482E-05

IMSE

2.494E-04

1.119E04

2.459E-04

2.186E-04

Best

Jac2
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il 5 il Cilal A Jeadl

(8-3) Usoa
4,2l IMSE s MSE 5 4dliaall ol 35 jay 5 jaiall 5 sl 4 paall lla 0 (pp
Gliall 2 saa sy Al (0=3.5)

n | ti | R_real | Jacl MSE Jac2 MSE bayes1 MSE bayes2 MSE

0.1 | 0.99968 | 0.99999 | 9.570E-08 | 0.99999 | 9.556E-08 | 1.00000 | 9.721E-08 | 1.00000 | 9.849E-08
0.2 | 0.99642 | 0.99977 | 1.121E-05 | 0.99977 | 1.120E-05 | 0.99982 | 1.154E-05 | 0.99988 | 1.197E-05
0.3 | 098521 | 0.99817 | 1.685E-04 | 0.99816 | 1.685E-04 | 0.99841 | 1.742E-04 | 0.99885 | 1.860E-04
0.4 | 0.95952 | 0.99196 | 1.062E-03 | 0.99196 | 1.063E-03 | 0.99259 | 1.093E-03 | 0.99420 | 1.203E-03
0.5| 091161 | 0.97451 | 4.028E-03 | 0.97453 | 4.037E-03 | 0.97553 | 4.086E-03 | 0.97968 | 4.633E-03
10 | 0.6 | 0.83269 | 0.93406 | 1.060E-02 | 0.93412 | 1.063E-02 | 0.93507 | 1.048E-02 | 0.94337 | 1.225E-02
0.7 | 0.71303 | 0.85172 | 2.020E-02 | 0.85183 | 2.025E-02 | 0.85181 | 1.926E-02 | 0.86531 | 2.319E-02
0.8 | 054205 | 0.69893 | 2.646E-02 | 0.69904 | 2.648E-02 | 0.69714 | 2.405E-02 | 0.71470 | 2.981E-02
0.9 ] 0.30841 | 0.43433 | 1.757E-02 | 0.43437 | 1.751E-02 | 0.43107 | 1.505E-02 | 0.44689 | 1.918E-02
IMSE 8.900E-03 8.905E-03 8.245E-03 1.005E-02
Best bayes1

ti | Rreal | Jacl MSE Jac2 MSE bayes1 MSE bayes2 MSE
0.1 [ 0.99968 | 0.99996 | 7.580E-08 | 0.99997 | 8.042E-08 | 0.99996 | 7.788E-08 | 0.99997 | 8.262E-08
0.2 | 0.99642 | 0.99916 | 7.532E-06 | 0.99928 | 8.230E-06 | 0.99920 | 7.710E-06 | 0.99933 | 8.454E-06
0.3 | 0.98521 | 0.99503 | 9.795E-05 | 0.99560 | 1.094E-04 | 0.99517 | 9.923E-05 | 0.99578 | 1.116E-04
0.4 | 0.95952 | 0.98248 | 5.396E-04 | 0.98404 | 6.127E-04 | 0.98274 | 5.388E-04 | 0.98440 | 6.189E-04
0.5] 0.91161 | 0.95331 | 1.797E-03 | 0.95649 | 2.068E-03 | 0.95361 | 1.764E-03 | 0.95703 | 2.063E-03
0.6 | 0.83269 | 0.89580 | 4.161E-03 | 0.90107 | 4.836E-03 | 0.89595 | 4.003E-03 | 0.90168 | 4.760E-03
0.7 0.71303 | 0.79423 | 6.974E-03 | 0.80153 | 8.169E-03 | 0.79403 | 6.562E-03 | 0.80201 | 7.918E-03
0.8 | 0.54205 | 0.62853 | 8.014E-03 | 0.63679 | 9.442E-03 | 0.62787 | 7.364E-03 | 0.63695 | 9.006E-03
0.9 | 0.30841 | 0.37382 | 4.650E-03 | 0.38039 | 5.500E-03 | 0.37296 | 4.166E-03 | 0.38023 | 5.158E-03

IMSE 2.916E-03 3.416E-03 2.723E-03 3.294E-03

Best bayes1

20

ti | Rreal | Jacl MSE Jac2 MSE bayesl MSE bhayes2 MSE
0.1 | 0.99968 | 0.99986 | 3.375E-08 | 0.99985 | 3.027E-08 | 0.99987 | 3.437E-08 | 0.99989 | 4.277E-08
0.2 | 0.99642 | 0.99803 | 2.764E-06 | 0.99791 | 2.459E-06 | 0.99807 | 2.712E-06 | 0.99830 | 3.511E-06
0.3 | 0.98521 | 0.99059 | 3.140E-05 | 0.99018 | 2.776E-05 | 0.99068 | 2.987E-05 | 0.99151 | 3.966E-05
0.4 | 0.95952 | 0.97138 | 1552E-04 | 0.97045 | 1.364E-04 | 0.97151 | 1437E-04 | 0.97347 | 1.944E-04
0.5| 091161 | 0.93212 | 4.706E-04 | 0.93046 | 4.116E-04 | 0.93223 | 4.252E-04 | 0.93578 | 5.842E-04
0.6 | 0.83269 | 0.86243 | 1.002E-03 | 0.85997 | 8.721E-04 | 0.86243 | 8.849E-04 | 0.86779 | 1.232E-03
0.7 0.71303 | 0.74985 | 1555E-03 | 0.74674 | 1.347E-03 | 0.74969 | 1.344E-03 | 0.75653 | 1.892E-03
0.8 | 054205 | 0.57993 | 1.662E-03 | 0.57667 | 1.433E-03 | 0.57959 | 1.409E-03 | 0.58681 | 2.003E-03
0.9 | 0.30841 | 0.33614 | 9.007E-04 | 0.33371 | 7.731E-04 | 0.33578 | 7.490E-04 | 0.34119 | 1.075E-03

IMSE 6.422E-04 5.559E-04 5.543E-04 7.804E-04

Best bayes1

25

79



kil sl alal

SAN Juadl)

40

ti

R real

Jacl

MSE

Jac2

MSE

bayesl

MSE

hayes2

MSE

0.1

0.99968

0.99985

2.900E-08

0.99977

8.680E-09

0.99985

2.902E-08

0.99987

3.445E-08

0.2

0.99642

0.99791

2.260E-06

0.99714

6.205E-07

0.99792

2.234E-06

0.99807

2.120E-06

03

0.98521

0.99011

2473E-05

0.98750

6.436E-06

0.99013

2421E-05

0.99069

2.997E-05

04

0.95952

0.97022

1.184E-04

0.96440

2.963E-05

0.97025

1.151E-04

097153

1.441E-04

05

091161

0.929%

3.495E-04

0.91983

8.475E-05

0.92998

3.373E-04

0.93227

4.266E-04

0.6

0.83269

0.85308

7.260E-04

0.84434

1.715E-04

0.85908

6.965E-04

0.86249

8.881E-04

0.7

0.71303

0.74548

1.101E-03

0.72718

2.543E-04

0.74544

1.051E-03

0.74976

1.349E-03

08

0.54205

0.57522

1.153E-03

0.55636

2.610E-04

0.57514

1.095E-03

0.57966

1.414E-03

09

0.30841

0.33255

6.126E-04

0.31872

1.362E-04

0.33247

5.788E-04

0.33583

7.520E-04

IMSE

4.542E-04

1.049E-04

4.333E-04

5.563E-04

Best

Jac2

75

ti

R_real

Jacl

MSE

Jac2

MSE

bayes1

MSE

hayes?2

MSE

0.1

0.99968

0.99984

2.426E-08

0.99983

2.267E-08

0.99984

2421E-08

0.99985

2.694E-08

0.2

0.99642

0.99777

1.835E-06

0.99772

1.704E-06

0.99777

1.820E-06

0.99786

2.053E-06

0.3

0.98521

0.98961

1.969E-05

0.98943

1.821E-05

0.98962

1.945E-05

0.98991

2.211E-05

04

0.95952

0.96907

9.289E-05

0.96867

8.565E-05

0.96909

9.145E-05

0.96975

1.046E-04

05

0.91161

0.92791

2.707E-04

0.92720

2491E-04

0.92791

2.658E-04

0.92909

3.055E-04

0.6

0.83269

0.85603

5.564E-04

0.85499

5.109E-04

0.85603

5.448E-04

0.85776

6.288E-04

0.7

0.71303

0.74162

8.362E-04

0.74032

7.664E-04

0.74161

8.169E-04

0.74378

9.460E-04

08

0.54205

057118

8.681E-04

0.56983

7.945E-04

0.57115

8.463E-04

0.57341

9.832E-04

0.9

0.30841

0.32955

4.577E-04

0.32855

4.183E-04

0.32951

4.454E-04

0.33119

5.188E-04

IMSE

3.448E-04

3.161E04

3.369E-04

3.901E04

Best

Jac2

100

ti

R real

Jacl

MSE

Jac2

MSE

bayes1

MSE

bayes?2

MSE

0.1

0.99968

0.99950

3.455E-08

0.99955

1.941E-08

0.99950

3.370E-08

0.99951

2.926E-08

0.2

0.99642

0.99507

1.858E-06

0.99540

1077E-06

0.99507

1.820E-06

0.99516

1.594E-06

0.3

0.98521

0.98121

1.629E-05

0.98215

9.618E-06

0.98121

1.599E-05

0.98146

1.408E-05

04

0.95952

0.95143

6.652E-05

0.95330

3977E-05

0.95144

6.540E-05

0.95192

5.776E-05

05

0.91161

0.89855

1.732E-04

0.90151

1.046E-04

0.89855

1.705E-04

0.89932

1.510E-04

0.6

0.83269

0.81481

3.246E-04

0.81881

1975E-04

0.81480

3.198E-04

0.81584

2.837E-04

0.7

0.71303

0.6919

4.509E-04

0.69661

2.761E-04

0.69194

4.446E-04

0.69315

3.952E-04

08

0.54205

0.52129

4.373E-04

0.52584

2.692E-04

0.52128

4.315E-04

0.52246

3.841E-04

0.9

0.30841

0.29378

2.170E-04

0.296%

1.343E-04

0.29377

2.143E-04

0.29459

1.910E-04

IMSE

1.875E-04

1.147E04

1.849E-04

1.643E-04

Best

Jac2

80



@:‘-‘u\} gﬁ)ﬁﬁ‘ NEEN]

SAN Juadl)

RIt)

1.0

0.5

0.8

0.4

0.2

R_real
RF_jac1
R_jac2

F_bayes1
F_bayes2

10

(37-3) J<a

Rigall aaady Aol L aill A0S ol (50,1l 508l 5 duial) A gaall Al Ly e

(n=10)

Ri[t)

1.0
0.8
0.6

= H_real
0.4 = R _jaci

F_jac?

02 == R_bayesi

= R_hayes2
0 . : .

2 4 8 8 10

) Ayl AHS il (530 pdal 5ol y A Al gaal) A3 i3 peaia 53 (38-3) S

(N=20) 4=l aaady

81




il 5 o yadl) Calsl A Jeadl

0.8

0.6

Rt}

R_real

04— R_jac1

R_jac?
02 we= R _bayes1
== R_payes?
D 1 1 1 1
] 2 4 G g 10
t
(39-3) Js
Al aaal g Al 4y 2ill 28K ol @\#s,ﬁd\}@u\@ﬁdmuﬁu@aﬁ
(n=25)
1.0
0.8
0.6
= = R _real
‘E -
ha = R_jac1
R_jac?
gz = R_bayesi
== R_bayes?
D 1 1 1 1
0 2 4 i) g 10

Aol 2l B8S i) 350, 1a) il 5 il A peall Al i e 53 (40-3) S5
(N=40) 4=l aaaly

82




@:‘-‘u\} gﬁ)ﬁﬁ‘ NEEN]

10

) Ayl RS il (330 el 5 il y Al Al gaal) A3 a3 puaia 53 (42-3) JS
(N=100) &)l analy

83

Gl Juasll
1.0
0.8
0.6
= — R_real
o4 == R_jaci
R_jac?
02 === R bayesli
= R _bayes?
I:I 1 1 1 1
0 2 4 ] B 10
t
(41-3) Js&
Aal) anal g Zaglaadl 2y paall A8 poal) (330 ylal 3 jadall g A6bal) A gaal) Al jud e
(n=75)
1.0
0.8
0.6
'FE: = real
0.4 == R _jaci
F_jac2
0.2 = B _bayesi
= R _payes
D L L L L
] 2 4 B 5



il 5 il Cilal A Jeadl

Dol Lo Jaali (8-3) Jsaall & el il ¢ sum (8
&kl e Juadll a bayses] 48y cuilS (20625¢10) Glual) alaal die ]

IMSE (LalSill Uaall ey ja Joss sie Jib Uy o ) 55 4l gma Alla 085 8 (5 AY)

Ui 555 4 gma Al 5085 8 (o AW 33l phall e 2LadY) Jac2 4dy ke ciia D
(40¢75¢100) 4ial) aaa 2ic [MSE LelSill Unill il ya Jaws gie il 5

84



il 5 il Cilal A Jeadl

(9-3) Jsaa
A5l 4, a3l [MISE 5 MSE 5 fdliall il 530 oy 5 538l 5 Aiial) 3 sual) All2 o8 Cpo

Gliall o sas sy (0=5)

n | ti [ Rreal Jacl MSE Jac2 MSE bayesl MSE bayes2 MSE

0.1] 099999 1 9.904E-11 1 9.898E-11 1 9.955E-11 1 9.981E-11
0.2 | 0.99968 | 0.999993 | 9.798E-08 | 0.999993 | 9.786E-08 | 0.999995 | 9.953E-08 | 0.999998 | 1.008E-07
0.3 | 0.99757 | 0.999868 | 5.286E-06 | 0.999866 | 5.279E-06 | 0.9999 | 5.427E-06 | 0.999937 | 5.601E-06
04 | 098976 | 0.998929 | 8432E-05 | 0.998922 | 8.423E-05 | 0.999094 | 8.713E-05 | 0.999362 | 9.220E-05
05| 0.96875 | 0.994508 | 6.685E-04 | 0.994494 | 6.683E-04 | 0.995011 | 6.897E-04 | 0.996173 | 7.520E-04
10 | 0.6 | 092224 | 0978919 | 3265E-03 | 09789 | 3.267E-03 | 0.979886 | 3.323E-03 | 0.983455 | 3.747E-03
0.7 083193 | 093361 | 1.067E-02 | 0.933594 | 1067E-02 | 093462 | 1.055E-02 | 0.942955 | 1.233E-02
0.8 | 067232 | 0818823 | 2.267E-02 | 0.818796 | 2.267E-02 | 0.818484 | 2.136E-02 | 0.833329 | 2.592E-02
09| 040951 | 0556141 | 2.352E-02 | 0.556065 | 2.346E-02 | 0553228 | 2.065E-02 | 0.570869 | 2.604E-02

IMSE 6.765E-03 6.759E-03 6.297E-03 7.654E-03
Best bayes1
ti | R real Jacl MSE Jac2 MSE bayes1 MSE bayes2 MSE

0.1] 0.99999 | 0.999999 | 8.894E-11 1 9.114E-11 1 9.083E-11 1 9.358E-11
0.2 | 099968 | 0.999958 | 7.756E-08 | 0.999964 | 8.114E-08 | 0.999962 | 7.968E-08 | 0.999971 | 8.454E-08
0.3 ] 099757 | 0.999478 | 3.668E-06 | 0.99954 | 3.906E-06 | 0.999509 | 3.760E-06 | 0.999594 | 4.098E-06
041098976 | 0.996862 | 5.111E-05 | 0.997153 | 5.528E-05 | 0.996969 | 5.196E-05 | 0.997378 | 5.803E-05
05| 096875 | 0.987332 | 3.526E-04 | 0.988236 | 3.866E-04 | 0.987556 | 3.537E-04 | 0.988849 | 4.040E-04
06| 092224 | 0960253 | 1.491E-03 | 0.962365 | 1.653E-03 | 0.960551 | 1468E-03 | 0963614 | 1.712E-03
0.7 ] 0.83193 | 0.895201 | 4.183E-03 | 0.89911 | 4.678E-03 | 0.895357 | 4.023E-03 | 0.901099 | 4.784E-03
08| 0.67232 | 0.756706 | 7.556E-03 | 0.762391 | 8.506E-03 | 0.756382 | 7.066E-03 | 0.764833 | 8.559E-03
0.9 | 040951 | 0.487491 | 6.572E-03 | 0.493133 | 7.430E-03 | 0.486636 | 5.948E-03 | 0.495122 | 7.329E-03

IMSE 2.245E-03 2.524E-03 2.102E-03 2.539E-03

Best bayes1

20

ti | R_real Jacl MSE Jac2 MSE bayesl MSE bayes2 MSE
0.1]0.99999 | 0.999997 | 4.896E-11 | 0.999997 | 4.549E-11 | 0.999997 | 5.134E-11 | 0999998 | 6.091E-11
0.2 | 099968 | 0.999862 | 3.450E-08 | 0.999853 | 3.183E-08 | 0.999867 | 3.513E-08 | 0.999889 | 4.372E-08
0.3 ] 099757 | 0.998713 | 1.392E-06 | 0.998653 | 1.278E-06 | 0.998743 | 1.376E-06 | 0.9989 | 1.769E-06
041098976 | 0.993723 | 1.700E-05 | 0.993504 | 1.553E-05 | 0.993799 | 1.632E-05 | 0.994399 | 2.152E-05
05| 096875 | 0.978495 | 1.044E-04 | 0.977933 | 9.496E-05 | 0.978618 | 9.738E-05 | 0.980201 | 1.311E-04
0.6 | 092224 | 0.941091 | 3.966E-04 | 0.939966 | 3.592E-04 | 0.94121 | 3599E-04 | 0.94445 | 4.933E-04
0.7] 083193 | 0.861737 | 1.007E-03 | 0.859903 | 9.076E-04 | 0.861743 | 8.888E-04 | 0.867108 | 1.237E-03
08| 067232 | 0.720219 | 1.651E-03 | 0.707823 | 1482E-03 | 0.710002 | 1.420E-03 | 0.717094 | 2.005E-03
0.9 040951 | 044299 | 1.308E-03 | 044082 | 1.168E-03 | 0.442607 | 1.095E-03 | 0.449084 | 1566E-03

IMSE 4.983E-04 4.477E04 4.310E-04 6.062E-04

Best bayes1

25
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kil sl alal

Sl Jaaall

40

ti

R real

Jacl

MSE

Jac2

MSE

bayes1

MSE

bayes?2

MSE

01

0.99999

0.999997

4.421E-11

0.999995

2.304E-11

0.999997

4.474E-11

0.999997

5.144E-11

0.2

0.99968

0.999851

2.964E-08

0.999795

1421E-08

0.999852

2.966E-08

0.999868

3.521E-08

0.3

0.99757

0.998629

1.149E-06

0.99826

5.218E-07

0.998637

1.138E-06

0.998745

1.380E-06

04

0.98976

0.993385

1.353E-05

0.99207

5.904E-06

0.993404

1.328E-05

0.993806

1.637E-05

05

0.96875

0.977565

8.035E-05

0.974268

3.395E-05

0.9775%

7.824E-05

0.978634

9.770E-05

0.6

0.92224

0.939123

2.960E-04

0.932649

1.217E-04

0.939151

2.860E-04

0.941243

3.611E-04

0.7

0.83193

0.85838

7.293E-04

0.848025

2.928E-04

0.858379

6.996E-04

0.861797

8.921E-04

08

0.67232

0.705662

1.163E-03

0.692374

4.573E-04

0.705607

1.108E-03

0.710073

1.425E-03

09

0.40951

0.438725

8.962E-04

0.4269

3457E-04

0.438634

8.482E-04

0.442671

1.100E-03

IMSE

3.533E-04

1.398E-04

3.372E-04

4.326E-04

Best

Jac2

75

ti

R real

Jacl

MSE

Jac2

MSE

bayesl

MSE

bayes2

MSE

0.1

0.99999

0.999996

3.829E-11

0.9999%

3.612E-11

0.9999%

3.844E-11

0.9999%

4.205E-11

0.2

0.99968

0.999837

2.479E-08

0.999831

2.318E-08

0.999837

2.474E-08

0.999846

2.753E-08

03

0.99757

0.998532

9.374E-07

0.9984%

8.715E-07

0.998535

9.309E-07

0.998593

1.047E-06

04

0.98976

0.993025

1.083E-05

0.992895

1.003E-05

0.993032

1.071E-05

0.993245

1.215E-05

05

0.96875

0.976635

6.328E-05

0.976308

5.839E-05

0.976646

6.235E-05

0.977188

7.120E-05

0.6

0.92224

0.937251

2.298E-04

0.936607

2.114E-04

0.937261

2.256E-04

0.938338

2.591E-04

0.7

0.83193

0.855324

5.589E-04

0.85429

5.130E-04

0.855322

5472E-04

0.85706

6.315E-04

0.8

0.67232

0.701669

8.809E-04

0.70034

8.069E-04

0.701648

8.601E-04

0.703895

9.970E-04

09

0.40951

0435116

6.715E-04

0433931

6.138E-04

0.435082

6.539E-04

0437095

7.609E-04

IMSE

2.416E-03

2.214E-03

2.361E-03

2.133E03

Best

Jac2

100

ti

R_real

Jacl

MSE

Jac2

MSE

bayes1l

MSE

bayes2

MSE

01

0.99999

0.999981

8.793E-11

0.999983

5.599E-11

0.999981

8.520E-11

0.999981

7.305E-11

0.2

0.99968

0.999494

3.525E-08

0.99953

2.325E-08

0.999495

3.438E-08

0.999507

2.986E-08

03

0.99757

0.996578

1.002E-06

0.996759

6.744E-07

0.996579

9.812E-07

0.996644

8.583E-07

04

0.98976

0.986713

9.441E-06

0.987252

6.439E-06

0.986717

9.262E-06

0.986907

8.142E-06

05

0.96875

0.961947

4.703E-05

0.963121

3.241E-05

0.961951

4.622E-05

0.962364

4.078E-05

0.6

0.92224

0.910098

1497E-04

0.91215

1.041E-04

0.9101

LAT4E-04

0.910819

1.304E-04

0.7

0.83193

0.814016

3.258E-04

0.816991

2.280E-04

0.814014

3.210E-04

0.815054

2.848E-04

08

0.67232

0.650892

4.660E-04

0.65439

3.280E-04

0.650883

4.596E-04

0.652105

4.086E-04

09

0.40951

0.391586

3.259E-04

0.394477

2.306E-04

0.391575

3.217E-04

0.392582

2.866E-04

IMSE

1.472E04

1.034E-04

1.451E04

1.289E-04

Best

Jac?
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kil sl alal

SAN Juadl)

Elail) el g ciliall alaal g paSil) 3k AASI |MSE ekl Uaid) Cilay o Jo gia ad (s

(10-3) Jsaa

Model n Jacl Jac2 bayesl | bayes?2 Best
4.134E-05 | 1.185E-05 | 3.311E-05 | 4.331E-05
10 Jac2
3 1 2 4
9.591E-06 | 7.523E-05 | 8.377E-06 | 1.049E-05
20 bayesl
2 4 1 3
1.745E-06 | 9.650E-05 | 1.427E-06 | 2.063E-06
25 bayesl
1 2 4 1 3
1.166E-06 | 1.041E-05 | 1.097E-06 | 1.432E-06
40 bayesl
2 4 1 3
8.654E-07 | 1.097E-05 | 8.408E-07 | 9.817E-07
75 bayesl
2 4 1 3
3.898E-07 | 2.054E-05 | 3.850E-07 | 3.435E-07
100 bayes2
3 4 2 1
10 1.487E-02 | 1.438E-02 | 1.316E-02 | 1.649E-02 b 1
3 2 1 4 ayes
20 4.267E-03 | 7.026E-03 | 3.886E-03 | 4.772E-03 b 1
2 4 1 3 ayes
8.654E-04 | 4.778E-04 | 7.292E-04 | 1.040E-03
25 Jac2
) 3 1 2 4
40 5.967E-04 | 3.075E-03 | 5.657E-04 | 7.320E-04 baves1
2 4 1 3 y
75 4.482E-04 | 7.106E-04 | 4.368E-04 | 5.078E-04 b 1
2 4 1 3 ayes
2.222E-04 | 3.906E-05 | 2.193E-04 | 1.953E-04
100 Jac2
4 1 3 2
10 9.074E-03 | 7.488E-03 | 7.765E-03 | 9.895E-03 Jac?
3 1 2 4 ac
20 2.404E-03 | 4.749E-03 | 2.154E-03 | 2.667E-03 b 1
2 4 1 3 ayes
25 4.665E-04 | 2.350E-04 | 3.882E-04 | 5.567E-04 Jaco
3 3 1 2 4 ac
40 3.175E-04 | 4.951E-03 | 3.000E-04 | 3.897E-04 b 1
2 4 1 3 ayes
75 2.373E-04 | 4.726E-04 | 2.309E-04 | 2.689E-04 b 1
2 4 1 3 ayes
1.128E-04 | 4.142E-05 | 1.114E-04 | 9.928E-05
100 2 1 3 > Jac2
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Lrq.;...ia.d\ Fp il sl Sl Jaadll
10 1.429E-02 | 1.444E-02 | 1.308E-02 | 1.607E-02 b 1
2 3 1 4 ayes
20 4509E-03 | 6.028E-03 | 4.182E-03 | 5.081E-03 b 1
2 4 1 3 ayes
o5 9.700E-04 | 7.348E-04 | 8.315E-04 | 1.175E-03 Jac?
. 3 1 2 4 a
40 6.811E-04 | 9.101E-05 | 6.485E-04 | 8.346E-04 Jaco
3 1 2 4 ac
75 5.155E-04 | 5.398E-04 | 5.032E-04 | 5.834E-04 b 1
2 3 1 4 ayes
2.728E-04 | 9.932E-05 | 2.690E-04 | 2.392E-04
100 Jac?
4 1 3 2
1.110E-02 | 1.113E-02 | 1.024E-02 | 1.251E-02
10 bayes1
2 3 1 4
3.589E-03 | 4.411E-03 | 3.344E-03 | 4.051E-03
20 bayesl
2 4 1 3
7.842E-04 | 6.496E-04 | 6.753E-04 | 9.520E-04
25 Jac2
5 3 1 2 4
5.533E-04 | 5.327E-05 | 5.275E-04 | 6.778E-04
40 Jac2
3 1 2 4
4.196E-04 | 3.938E-04 | 4.099E-04 | 4.748E-04
75 Jac2
4 1 2 3
2.261E-04 | 1.165E-04 | 2.229E-04 | 1.981E-04
100 Jac2
4 1 3 2
10 1.256E-02 | 1.264E-02 | 1.155E-02 | 1.415E-02 baves1
2 3 1 4 Yy
20 4,023E-03 | 5.123E-03 | 3.741E-03 | 4.538E-03 b 1
2 4 1 3 ayes
o5 8.735E-04 | 6.985E-04 | 7.509E-04 | 1.060E-03 Jaco
6 3 1 2 4 a
40 6.152E-04 | 3.357E-05 | 5.862E-04 | 7.537E-04 Jac?
3 1 2 4 a
75 4.662E-04 | 4.532E-04 | 4.552E-04 | 5.275E-04 Jac?
3 1 2 4 a
2.494E-04 | 1.119E-04 | 2.459E-04 | 2.186E-04
100 1 1 3 . Jac2
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RTINS | PRV U BN SN Jadl)

10 8.900E-03 | 8.905E-03 | 8.245E-03 | 1.005E-02 b 1
2 3 1 4 ayes
20 2.916E-03 | 3.416E-03 | 2.723E-03 | 3.294E-03 bavesl
2 4 1 3 4
25 6.422E-04 | 5.559E-04 | 5.543E-04 | 7.804E-04 b 1
- 3 2 1 4 ayes
4.542E-04 | 1.049E-04 | 4.333E-04 | 5.563E-04
40 Jac2
3 1 2 4
75 3.448E-04 | 3.161E-04 | 3.369E-04 | 3.901E-04 Jac2
3 1 2 4 ac
1.875E-04 | 1.147E-04 | 1.849E-04 | 1.643E-04
100 Jac2
4 1 3 2
10 6.765E-03 | 6.759E-03 | 6.297E-03 | 7.654E-03 baves1
3 2 1 4 yes
20 2.245E-03 | 2.524E-03 | 2.102E-03 | 2.539E-03 b 1
2 3 1 4 ayes
4.983E-04 | 4.477E-04 | 4.310E-04 | 6.062E-04
25 bayes1
3 3 2 1 4
3.533E-04 | 1.398E-04 | 3.372E-04 | 4.326E-04
40 Jac?2
3 1 2 4
75 2.416E-03 | 2.214E-03 | 2.361E-03 | 2.733E-03 Jac?
3 1 2 4 ac
1.472E-04 | 1.034E-04 | 1.451E-04 | 1.289E-04
100 Jac?
4 1 3 2
Models 132 109 79 160
Best 3 2 1 4 bayes1
(11-3) dsaal)

IMSE (LSl Ul e 3o Lo sia Jlantaly

88l @)k [N=10([N=20|Nn=25|n=40|N=75 [ n=100 FoLady) <) a d2s| dacid)
Jacl 0 0 0 0 0 0 0 0
Jac2 2 0 5 5 4 6 23 47.92
bayesl 6 8 3 3 4 0 24 50
bayes?2 0 0 0 0 0 1 1 2.08

o= bl Jac? 43y yh e bayesl 44k c)lE sae (11-3) 5 (10-3) dslasd)l e oy
. bayes1 4&; jlal ddaw 4 L)
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it cuilall; A Gaal) 3.3

Lgai]-3-3

G5l iy Jlea Juidl el dalal) dadal) cilill) (ol jeind calall 138 8 S
Jlaainly 4l grall Alla iy Uy w68 e Lol ab aguy ¢Jhaell cpal ( CPAP )
& e LS (Mathematica 12.2) by ik o 138 IS Bty g (Juadl) pasil 43, )l
(A) G-l

CPAP 4 (& 83§ 2-3-3

o b e 53 ol sl da g pall 228 o g ye AlAly e a e e 2 CPAP
o all Glalia¥ Gaaie Gl G lgalud o5 (38 5 Lgle Jaraal s dd 2l
skl Jals e eladll e i e CPAP Jlea 3 ¢l sell abiaial aud (5 sy
bl 42 58 CPAP Jlea (e AT (i) e 0 ¢ slsell (8 gAY il 8l 1 plaall
J Lo gl o sell Cuda il bl (i 48 oy o3 ISl s 13a ¢ 3 aiall b dsadll
Alua s
zle Vs sl aia e aelun s 4y sall 5 L) A1 sl i jaall ada 1 (A1 o) sl (22
4l V) e bal cuba il aladinl o o ae Sl e ¢ Dlall aladiial o U Ul dhasy 58 (53
Ol Gl ALl 8 G gduay (3 CPAP z3le () sedivn Gl oia yall alana oy
O ngs Al uha il dd e e Jaliall Jeal) (g0 Y1 il jaall ol adll Ciliny ¢ shabiiug
Lends AV yee Jlsha el
Goall ) 13a Cpdut o e Bale ¢ gLl (3 saivall Jay o sk ja CPAP Jlea e Gl
Jish asha Al ¢ cuda i) Slea aladiind U] aldlay anty 88 S (gl Jli () ) caudd
s bl AN JSUS G Sy ¢ o sl oL ALS AS oy el el a8 6 (s A Ly
Bl o Ll a5 i )
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Sl Jaaall

Addal) clila13-3-3

e el (pead JREEY) ) Jiat 3 L) bl e i) Cilal) i
daia Ay e sl Leale Jsaandl ot Al e 3VL Aulis (CPAP) 5500 Gilasy)
o (30) 8 (2021131 ) el ¢
Al Al a8 dgial) Clilal) a5y (Y1 (12-3) Jsaalls

Aadall il (12-3) Jsasd

& (N=25) a—18 —lly oy

0.34

0.36

0.36| 0.37| 0.42

0.45

0.46| 0.56| 0.58

0.58

0.63

0.65

0.68| 0.78] 0.81

0.83

0.86| 0.86| 0.89

0.91

0.94

0.97

0.98| 0.98| 0.99

(o Aana sall diiall ULl Aglan) il ydisall o s e gy S (13-3) Jsaad)
Wil (12-3) Jsaall

(13-3) Jsaal

dagaal) Ll Asbaa) &) yligall o8

Mean 0.6896
Variance 0.0503958
Skewness -0.176036

Kurtosis 1.5706
Median 0.68
Standard Deviation 0.22449
Max 0.99
Min 0.34
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Goodness of fit tests 1] dalhal) Cpa LA 4-3-3
Ul eyl 3 a8 Ui 5 (12-3) sl 8 i) il Rne e i yae (im 3]
ol JLA) A3 (3 sl (e Aidal) @il (Goodness  of fit  tests) Aditadll s

—waa s ¢ (Cramer- Von Misses <Anderson-Darling « Kolmogorov-Smirnov)

s dua il
Hy = x ~ Beta Distribution Lo a8 e 2308 Clilyl)
H; = x + Beta Distribution U a5 ae a0 Y UL

315 AgUnall Gasn LAl ar8 olial (14-3) Jsaall o gas o(A) Galall 8 (el

Jail b S35
(14-3) Jsaa
(Goodness of fit) 4dlaall Cpua il HLIA) a8
Kolmogorov-Smirnov Cramer- VVon mises Anderson-Darling
statistic P-Value Statistic P-Value statistic P-Value

0.117405 | 0.523186 0.072364 0.28024 0.507412 0.208435

() (14-3) Jsand) (e ity
Cramer - Von Misses « Kolmogorov-Smirnov) < laasl P-Value 4w o) -1

uadyere (Al s359 138 5(0.05) 4o sixall 5 siaa = SI (Anderson-Darling «

el A
Jac2 sy yhay 3 ja8all Uiy a6l Adlaiay) A8UGKH Adly et slial (49-3) J&N (g
bayes1 s
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- Beta jac

= Beta bayes

15]

1.0[

05|

0.0f

0.2 0.4 0.8 0.5 1.0

(49-3) )
bayes1 s Jac2 & ks 5 all Uiy a ) sl Alaia ) A< Al

1.0
0.8
0.6
0.4
= Empirical
0.2 Beta-jac
- Beta-bayes
0
0 0.2 0.4 0.8 0.8 1.0
(50-3) s
Aan 2l A gl Al 45586 bayes] 5 Jac2 dds oy 3 jaaall Uiy a5l 4al gaall Al
Lagall il
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Sl Jaaall

0] Uy S gl A%y pks Juad) L) 5-3-3
zaadl (SIS Gl slas jlra s (AIC ) SUS) e slas jlne) jalae A Jlenind &
Llas o U o ) gl 58 48 yla Juadl HLEAY ((BIC) simd) Glaslza jlas 5 (AICC)

(Mathematica 12.2) gl Jleaindy ool (15-3) Jsasll 4 daiia sall jyladll ad e

(15-3) Jsaa

(BICAICC <AIC ) suladl) o oo

Method of

Estimate of

Estimate Parameter AlIC AlCc BIC
Jac 2 & = 2.22459 15.5093 15.6832 11.3243
bayes 1 |a=231322 15.5469 15.7208 12.4324

G JB) LeSDY Juad¥) & JaC 2 sl 43y sk o)) o3lel (15-3) Jsaall (pe gy

el cliball A geal) A3 a8 6-3-3

Jlenindy s sl Cllall Jac 2 48 yha Leidaud 50 U oo 353 Al pmall Ally i s
LS dgaaal) QUL A gaall Ay j38a o e J asl) &5 ( Mathematical2.2) gl

2L (16-3) Jsaall b 4
(16-3) Jsoa
Aial) Ll Ay 5 gl Al 5 A gl Al e a8
| t R(t) CDF
1 0.34 0.909274 | 0.0907257
2 0.36 0.896973 0.103027
3 0.36 0.896973 0.103027
4 0.37 0.890498 0.109502
5 0.42 0.854828 0.145172
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il 5 oyl Cailall
6 0.45 0.830746 0.169254
7 0.46 0.822265 0.177735
8 0.56 0.724691 0.275309
9 0.58 0.702338 0.297662
10 0.58 0.702338 0.297662
11 0.63 0.642222 0.357778
12 0.65 0.616462 0.383538
13 0.68 0.575966 0.424034
14 0.78 0.424621 0.575379
15 0.81 0.374228 0.625772
16 0.83 0.339335 0.660665
17 0.86 0.285034 0.714966
18 0.86 0.285034 0.714966
19 0.89 0.228363 0.771637
20 0.91 0.189256 0.810744
21 0.94 0.128594 0.871406
22 0.97 0.0655147 | 0.934485
23 0.98 0.0439479 | 0.956052
24 0.98 0.0439479 | 0.956052
25 0.99 0.0221098 0.97789
Sum 17.24 12.49556 12.50444
Mean 0.6896 0.499822 0.500178
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1Y) (16-3) Jsand) (e eaaly

Al oda o gl glday La 138 5 sl 53 ) ey (a3l 30l s Acalliia R(t) 4l seall 4213 () -]
(0.499822) iy Lea las 5ia () 5 ¢ 3l g dualiliia Lgd S

T sia )5 () e Lk i (51) (e W an 5 Fia CDF el 28U Al o -2
.(0.500178) &y leasd

(0.689884) MTTF Jall ¢é gl Jaws gia 3123

(bl el 8 els Lo 138 5 aa) 5 g sbun Sl Al 5 40 gl Ay g sena () -4
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) L) Joa il 3l il 5l g i) an ) o Juadll 138 b S

Glaliiuyl 1-4

Lhaall cilay yo dasgia AlaanV) Gelial) e alaie Wl o el calall jehal -]
Al bl aw (bayesl) duan yisled Al a4 Hh )& (IMSE) Jelsill
.(Jac2) ps ) 43y sk e o adiedl (il

aaa Ly 3 (el A gral) Ay yast) (JMSE) (el Undll ilay e daws sia 2 () -2
Aflas ) Ayl ae paiis e 138 5 a8l (3 ke el g disal)

e aile ae (38 5y 138 5 padill (331 5k araad s (e 3l ae dualilite Ayl gaall Ala ) -3
gohill qulall &

ol Sl 48y jlay Uy a5 58 ol il ddigall ULl Jleainly 5 Budaill culal) jek) -4
Aon 58 bl Ay 50 48y Hla (g0 Jazadl o5 5all jdie e Sadial)

A lite CilS dggadall bl Uy an ) ¢ A grall Alla Gl o o) Andail) sl jeldal -5
ol Clall A geall Al gl 8l e

e Lok il g ) 35 A A s canl 5 sdiall (g Lead 2l dpnpanl) AAEK Ay 08 -6
el

Clagill 2-4

A8k oAby A48 HhS o g Jall ae e sadizall (ol dlla sl Jlariad GlaYL -]
Apse Claslaa 855 aae Alla 8 U a5 A0 gre Alla il Ay 333 5l Ay
Y sl e

Al oda (8 Alentisall 3 L) Jlgd e 0 A8y Hla 8 (5 )a) 3 jled J g3 Jleaindl -2
Jsall Al dga gl (8 G 50388 & 5l 48 el

aall Clbal) Jleainny (CPAP) (s 520 (il Jlgad 4] gl Adla jafiel jal -3
A8 el can

e B dnall 3 ) j g Ji (e Al jall il alade) -4
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%%%%%Alaa Addnan%%%%%

Simulation of ((Beta Distribution))

(*define Beta distribution®)

distbeta=ProbabilityDistribution[a x**{x,0,1},Assumptions->0>0];
(***Generating 1000 random samples of size {10,20,25,40,75,100}***)
r =1000; n1 =10; n2 = 20; n3 = 25; n4 = 40;n5=75;n6=100;
(**defin the models of generating random samples for
={0.01,0.5,0.25,1.5,2.5,2,3.5,5}**)
01=0.010,=0.5;03=0.2504=1.5;05=2.5;06=2; 07=3.5; 08=5;a=0.1*E1:b=0.1*E:m=1;
distGenl1=BetaDistribution[ay,1];
distGen2=BetaDistribution[ay,1];
distGen3=BetaDistribution[ag,1];
distGen4=BetaDistribution[oy,1];
distGen5=BetaDistribution[as,1];
distGen6=BetaDistribution[ag,1];

SeedRandom[125]; {datal = RandomVariate[distGenl, {r, n1}];
data2 = RandomVariate[distGen1, {r, n2}];

data3 = RandomVariate[distGen1, {r, n3}];

data4 = RandomVariate[distGen1, {r, n4}];

data5 = RandomVariate[distGen2, {r, n1}];

data6 = RandomVariate[distGen2, {r, n2}];

data7 = RandomVariate[distGen2, {r, n3}];

data8 = RandomVariate[distGen2, {r, n4}];

data9 = RandomVariate[distGen3, {r, n1}];

datal0 = RandomVariate[distGen3, {r, n2}];

datall = RandomVariate[distGen3, {r, n3}];

datal? = RandomVariate[distGen3, {r, n4}];

datal3 = RandomVariate[distGen4, {r, n1}];

datal4 = RandomVariate[distGen4, {r, n2}];

datal5 = RandomVariate[distGen4, {r, n3}];

datal6 = RandomVariate[distGen4, {r, n4}];

datal7 = RandomVariate[distGen5, {r, n1}];

datal8 = RandomVariate[distGen5, {r, n2}];

datal9 = RandomVariate[distGen5, {r, n3}];

data20 = RandomVariate[distGen5, {r, n4}];

data21l = RandomVariate[distGen6, {r, n1}];

data22 = RandomVariate[distGen6, {r, n2}];

data23 = RandomVariate[distGen6, {r, n3}];

data24 = RandomVariate[distGen6, {r, n4}]};

data25 = Table[Delete[datal[[]]], i], {i, 1, n1}, {j, 1, r}]; data26 = Table[Delete[data2[[j]],
i], {i, 1, n2}, {j, 1, r}]; data27 = Table[Delete[data3[[j]], i], {i, 1, n3}, {j, 1, r}]; data28 =

Table[Delete[datad[[j]], i], {i, 1, n4}, {j, 1, r}]; data29 = Table[Delete[data5[[j]], i], {i, 1,

n1}, {j, 1, r}]; data30 = Table[Delete[data6[[j]], i], {i, 1, n2}, {j, 1, r}]; data31 =
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Table[Delete[data7[[j]], i], {i, 1, n3}, {J, 1, r}]; data32 = Table[Delete[data8[[j]], i], {i, 1,
n4}, {j, 1, r}]; data33 = Table[Delete[data9[[j]], i], {i, 1, n1}, {j, 1, r}]; data34 =
Table[Delete[datalO[[j]], 1], {i, 1, n2}, {j, 1, r}]; data35 = Table[Delete[datall[[j]], i], {i,
1, n3}, {j, 1, r}]; data36 = Table[Delete[datal2[[j]], i], {i, 1, n4}, {j, 1, r}]; data37 =
Table[Delete[datal3[[j]], 1], {i, 1, n1}, {j, 1, r}]; data38 = Table[Delete[datal4[[j]], i], {i,
1, n2}, {j, 1, r}]; data39 = Table[Delete[datal5[[j]], i], {i, 1, n3}, {j, 1, r}]; data40 =
Table[Delete[datal6[[j]], i], {i, 1, n4}, {j, 1, r}]; data4l = Table[Delete[datal7[[j]], i], {i,
1, n1}, {j, 1, r}]; data42 = Table[Delete[datal8[[j]], i, {i, 1, n2}, {j, 1, r}]; data43 =
Table[Delete[datal9[[j]], 1], {i, 1, n3}, {i, 1, r}]; datad4 = Table[Delete[data20[[j]], ], {i,
1, n4}, {j, 1, r}]; data45 = Table[Delete[data21[[j]], i], {i, 1, n1}, {j, 1, r}]; data46 =
Table[Delete[data22[[]]1], 1], {i, 1, n2}, {j, 1, r}]; data47 = Table[Delete[data23[[j]], i], {i,
1, n3}, {j, 1, r}]; data48 = Table[Delete[data24[[j]], i], {i, 1, n4}, {j, 1, r}];

<< Optimization UnconstrainedProblems’

maximum likelihood
mlm1 = Table[res =

FindDistributionParameters[datal[[i]], BetaDistribution[a, 1], ParameterEstimator ->
"MaximumLikelihood"], {i, 1, n1}];
mlim2 = Table[res =

FindDistributionParameters[data2[[i]], BetaDistribution[a, 1], ParameterEstimator ->
"MaximumLikelihood"], {i, 1, n2}];
mIm3 = Table[res =

FindDistributionParameters[data3|[[i]], BetaDistribution[a., 1], ParameterEstimator ->
"MaximumLikelihood"], {i, 1, n3}];
mlim4 = Table[res =

FindDistributionParameters[data4[[i]], BetaDistribution[a, 1], ParameterEstimator ->

"MaximumLikelihood"], {i, 1, n4}];

jacl = Table[res =

FindDistributionParameters[data25[[i]][[j]], BetaDistribution[a, 1], ParameterEstimator
-> "MaximumLikelihood"], {i, 1, n1}, {j, 1, r}];
jac2 = Table[res =

FindDistributionParameters[data26[[i]][[j]], BetaDistribution[a, 1], ParameterEstimator
-> "MaximumLikelihood"], {i, 1, n1}, {j, 1, r}I;
jac3 = Table[res =

FindDistributionParameters[data27[[1]][[j]], BetaDistribution[a, 1], ParameterEstimator
-> "MaximumLikelihood"], {i, 1, n1}, {j, 1, r}];
jac4 = Table[res =

FindDistributionParameters[data28[[i]][[j]], BetaDistribution[a, 1], ParameterEstimator
-> "MaximumLikelihood"], {i, 1, n1}, {j, 1, r}l;

jacml = Table[res =

FindDistributionParameters[data25[[1]][[j]], BetaDistribution[a, 1], ParameterEstimator
-> "MethodOfMoments™], {i, 1, n1}, {j, 1, r}];
jacm2 = Table[res =
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FindDistributionParameters[data26[[i]][[j]], BetaDistribution[a, 1], ParameterEstimator
-> "MethodOfMoments"], {i, 1, n1}, {j, 1, r}];
jacm3 = Table[res =

FindDistributionParameters[data27[[i]][[j]], BetaDistribution[a, 1], ParameterEstimator
-> "MethodOfMoments"], {i, 1, n1}, {j, 1, r}];
jacm4 = Table[res =

FindDistributionParameters[data28][[i]][[j]], BetaDistribution[a, 1], ParameterEstimator
-> "MethodOfMoments"], {i, 1, n1}, {j, 1, r}];

bayesl = Table[res = (a + n1)/(b - Sum[Log[i], {i, datal}]), {J, 1, 1}];
bayes2 = Table[res = (a + n2)/(b - Sum[Log[i], {i, data2}]), {j, 1, 1}];
bayes3 = Table[res = (a + n3)/(b - Sum[Log[i], {i, data3}]), {J, 1, 1}];
bayes4 = Table[res = (a + n4)/(b - Sum[Log[i], {i, data4}]), {J, 1, 1}];

bayessl = Table[res = (m + a + n1)/(b - Sum[Log[i], {i, datal}]), {J, 1, r}];
bayess2 = Table[res = (m + a + n2)/(b - Sum[Log([i], {i, data2}]), {j, 1, r}];
bayess3 = Table[res = (m + a + n3)/(b - Sum[Log[i], {i, data3}]), {J, 1, r}];
bayess4 = Table[res = (m + a + n4)/(b - Sum[Log[i], {i, data4}]), {J, 1, r}];

TableForm[ { {{Mean[o/. mIm1]},{Mean[o/. mIm2]},{Mean[o/. mlm3]},{Mean[o/.
mim4]}}

,{Mean] {(Subscript[a, 1]-a)2}/.mlm1],Mean[{(Subscript[a, 1]-
)?}/.mlm2],Mean[ {(Subscript[a, 1]-0)?}/. mIm3],Mean[{(Subscript[o, 1]-0)°}. mIim4]}}
, TableHeadings->{{"a","MSE(a)"},{"10","20","25","40"} }, TableDirections->Row

]

TableForm[{Table[SurvivalFunction[distGen1,t],{t,0.01,0.1,0.01}],
Mean|Table[SurvivalFunction[BetaDistribution[a,1],t],{t,0.01,0.1,0.01} ]/.mIm1],
Mean[ Table[ SurvivalFunction[BetaDistribution[a, 1],t],{t,0.01,0.1,0.01}]/. mIm2],
Mean[Table[SurvivalFunction[BetaDistribution[a,1],t],{t,0.01,0.1,0.01} ]/. mIm3],
Mean[ Table[ SurvivalFunction[BetaDistribution[a, 1],t],{t,0.01,0.1,0.01}]/.mIm4],
Mean[(Table[SurvivalFunction[BetaDistribution[a,1],t],{t,0.01,0.1,0.01} ]-

Table[SurvivalFunction[distGen1,t],{t,0.01,0.1,0.01}])%.mIm1],

Mean[(Table[ SurvivalFunction[BetaDistribution[a,1],t],{t,0.01,0.1,0.01} ]-

Table[SurvivalFunction[distGen1,t],{t,0.01,0.1,0.01}])%/.mIm2],
Mean[(Table[SurvivalFunction[BetaDistribution[a,1],t],{t,0.01,0.1,0.01}]-

Table[SurvivalFunction[distGen1,t],{t,0.01,0.1,0.01}])%.mIm3],
Mean[(Table[SurvivalFunction[BetaDistribution[a,1],t],{t,0.01,0.1,0.01}]-

Table[SurvivalFunction[distGen1,t],{t,0.01,0.1,0.01}])%/. mIm4]},

TableHeadings-
>{{"R_real","10","20","25","40","MSE10","MSE20","MSE25","MSE40"},
{"0.01","0.02","0.03","0.04","0.05","0.06","0.07","0.08","0.09","0.1"} }, TableDirections-
>Column

]//AccountingForm
TableForm[{{{Mean[Mean[a/. jac1]]},{Mean[Mean[o/. jac2]]},{Mean[Mean[o/.
jac3]]},{Mean[Mean[o/. jac4]]}}
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,{Mean[Mean][ {(Subscript[a, 1]-a)z}/.jac1]],Mean[Mean[{(Subscript[a, 1]-
a)z}/.jaCZ]],Mean[Mean[{(Subscript[a, 1]-(1)2}/. jac3]],Mean[Mean[ {(Subscript[a, 1]-

)’}/. jac4][}}
‘TableHeadings->{ {"a","MSE(a)"},{"10","20","25","40"} } TableDirections->Row

]

TableForm[{Table[SurvivalFunction[distGen1,t],{t,0.01,0.1,0.01}],
Mean[Mean| Table[SurvivalFunction[BetaDistribution[a,1],t],{t,0.01,0.1,0.01}]/.jac1]],
Mean[Mean[Table[SurvivalFunction[BetaDistribution[a,1],t],{t,0.01,0.1,0.01}]/. jac2]],
Mean[Mean|[ Table[SurvivalFunction[BetaDistribution[a,1],t],{t,0.01,0.1,0.01}]/. jac3]],
Mean[Mean| Table[SurvivalFunction| BetaDistribution[a, 1],t],{t,0.01,0.1,0.01}]/.jac4]],
Mean[Mean[(Table[SurvivalFunction[BetaDistribution[a, 1],t],{t,0.01,0.1,0.01}]-

Table[SurvivalFunction[distGen1,t],{t,0.01,0.1,0.01}])% jac1]],
Mean[Mean[(Table[SurvivalFunction|BetaDistribution[a, 1],t],{t,0.01,0.1,0.01}]-

Table[SurvivalFunction[distGen1,t],{t,0.01,0.1,0.01}])% jac2]],
Mean[Mean[(Table[SurvivalFunction|BetaDistribution[a, 1],t],{t,0.01,0.1,0.01} ]-

Table[SurvivalFunction[distGen1,t],{t,0.01,0.1,0.01}])% jac3]],
Mean[Mean[(Table[SurvivalFunction[BetaDistribution[a,1],t],{t,0.01,0.1,0.01}]-

Table[SurvivalFunction[distGen1,t],{t,0.01,0.1,0.01}])%. jac4]]},

TableHeadings-
>{{"R_real","10","20","25","40","MSE10","MSE20","MSE25","MSE40"},
{"0.01","0.02","0.03","0.04","0.05","0.06","0.07","0.08","0.09","0.1"} }, TableDirections-
>Column

J//AccountingForm
TableForm[ { { {Mean[Mean[o/. jacm1]]},{Mean[Mean[o/. jacm2]]},{Mean[Mean[o/.
jacm3]]},{Mean[Mean[o/. jacm4]]} }

,{Mean[Mean[ {(Subscript[a, 1]-a)2}/ Jacml]],Mean[Mean[ {(Subscript[a, 1]-
)?}/.jacm2]],Mean[Mean[ {(Subscript[a, 1]-0)°}. jacm3]],Mean[Mean[ {(Subscript[a, 1]-
)°}. jacm4]]}}

, TableHeadings->{{"a","MSE(a)"},{"10","20","25","40"} } ,TableDirections->Row

]
TableForm[{Table[SurvivalFunction[distGen1,t],{t,0.01,0.1,0.01}],
Mean[Mean[ Table[SurvivalFunction[BetaDistribution[a,1],t], {t,0.01,0.1,0.01}]/.jacm1]],
Mean[Mean| Table[ SurvivalFunction[BetaDistribution[a,1],t], {t,0.01,0.1,0.01}]/.
jacm2]],
Mean[Mean| Table[ SurvivalFunction[BetaDistribution[a,1],t], {t,0.01,0.1,0.01}]/.
jacm3]],
Mean[Mean[Table[SurvivalFunction[BetaDistribution[a,1],t],{t,0.01,0.1,0.01}]/.jacm4]],
Mean[Mean[(Table[SurvivalFunction[BetaDistribution[a,1],t],{t,0.01,0.1,0.01} ]-
Table[SurvivalFunction[distGen1,t],{t,0.01,0.1,0.01}])%.jacm1]],
Mean[Mean[(Table[SurvivalFunction[BetaDistribution[a,1],t],{t,0.01,0.1,0.01}]-
Table[SurvivalFunction[distGen1,t],{t,0.01,0.1,0.01}])%.jacm2]],
Mean[Mean[(Table[SurvivalFunction[BetaDistribution[a,1],t],{t,0.01,0.1,0.01} ]-
Table[SurvivalFunction[distGen1,t],{t,0.01,0.1,0.01}])%.jacm3]],
Mean[Mean[(Table[SurvivalFunction[BetaDistribution[a,1],t],{t,0.01,0.1,0.01} ]-
Table[SurvivalFunction[distGen1,t],{t,0.01,0.1,0.01}])%. jacm4]]},
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TableHeadings-
>{{"R_real","10","20","25","40","MSE10","MSE20","MSE25","MSE40"},
{'0.01","0.02","0.03","0.04","0.05","0.06","0.07","0.08","0.09","0.1"} }, TableDirections-
>Column

1//AccountingForm
TableForm[{{Mean[Mean[ bayes1]]}, {Mean[Mean[bayes2]]}, {Mean[Mean[bayes3]]},
{Mean[Mean[bayes4]]}}, TableHeadings -> {{"10", "20", "25", "40"}, {"a"}}

]

TableForm[{{Mean[Mean[( bayes1-Subscript[a, 1])*]]},{Mean[Mean[(bayes2-
Subscript[a, 1])°]]}{Mean[Mean[(bayes3-Subscript[a, 1])*]]},{Mean[Mean[(bayes4-
Subscript[a, 1])?]]}}, TableHeadings->{{"10","20","25","40"},{"MSE(0)"} }

TableForm[{Table[SurvivalFunction[BetaDistribution[Mean[Mean][ bayes1]], 1], t], {t,
0.01, 0.1, 0.01}], Table[SurvivalFunction[BetaDistribution[Mean[Mean[bayes2]], 1], t], {t,
0.01, 0.1, 0.01}], Table[SurvivalFunction[BetaDistribution[Mean[Mean[bayes3]], 1], t], {t,
0.01, 0.1, 0.01}], Table[SurvivalFunction[BetaDistribution[Mean[Mean[bayes4]], 1], t], {t,
0.01, 0.1, 0.01}]}, TableHeadings -> {{"10", "20", "25", "40"}, {"0.01", "0.02", "0.03",
"0.04", "0.05", "0.06", "0.07", "0.08", "0.09", "0.1"}}
]
TableForm[{(Table[SurvivalFunction[BetaDistribution[Mean[Mean[
bayes1]],1],t],{t,0.01,0.1,0.01}]-
Table[SurvivalFunction[distGen1,t],{t,0.01,0.1,0.01}])? (Table[SurvivalFunction[BetaDist
ribution[Mean[Mean[ bayes2]],1],t],{t,0.01,0.1,0.01}]-
Table[SurvivalFunction[distGen1,t],{t,0.01,0.1,0.01}])? (Table[SurvivalFunction[BetaDist
ribution[Mean[Mean[ bayes3]],1],t],{t,0.01,0.1,0.01}]-
Table[SurvivalFunction[distGen1,t],{t,0.01,0.1,0.01}])? (Table[SurvivalFunction[BetaDist
ribution[Mean[Mean[ bayes4]],1],t],{t,0.01,0.1,0.01}]-
Table[SurvivalFunction[distGen1,t],{t,0.01,0.1,0.01}])*}, TableHeadings-
>{{"10","20","25","40"},
{"0.01","0.02","0.03","0.04","0.05","0.06","0.07","0.08","0.09","0.1"} }
J//AccountingForm
TableForm[{{Mean[Mean][ bayess1]]}, {Mean[Mean[bayess2]]},
{Mean[Mean[bayess3]]}, {Mean[Mean[bayess4]]}}, TableHeadings -> {{"'10", "20",
1!25", "40"}, {"aﬂ}}

TableForm[{{Mean[Mean[( bayess1-Subscript[o, 1])°]]},{Mean[Mean[(bayess2-
Subscript[o, 1])°]]}.{Mean[Mean[(bayess3-Subscript[a, 1])*]]},{Mean[Mean[(bayess4-
Subscript[a, 1])°]]}}, TableHeadings->{{"10","20","25","40"}, {"MSE(a)"} }

]

TableForm[{Table[SurvivalFunction[BetaDistribution[Mean[Mean[ bayess1]], 1], t], {t,
0.01, 0.1, 0.01}], Table[SurvivalFunction[BetaDistribution[Mean[Mean[bayess2]], 1], t],
{t, 0.01, 0.1, 0.01}], Table[SurvivalFunction[BetaDistribution[Mean[Mean[bayess3]], 1],
t], {t, 0.01, 0.1, 0.01}], Table[SurvivalFunction[BetaDistribution[Mean[Mean[bayess4]],
1], 1], {t, 0.01, 0.1, 0.01}]}, TableHeadings -> {{"10", "20", "25", "40"}, {"0.01", "0.02",
"0.03", "0.04", "0.05", "0.06", "0.07", "0.08", "0.09", "0.1"}}

]
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TableForm[{(Table[SurvivalFunction[BetaDistribution[Mean[Mean[
bayess1]],1],t],{t,0.01,0.1,0.01}]-
Table[SurvivalFunction[distGen1,t],{t,0.01,0.1,0.01}])? (Table[SurvivalFunction[BetaDist
ribution[Mean[Mean[ bayess?]],1],],{t,0.01,0.1,0.01}]-
Table[SurvivalFunction[distGen1,t],{t,0.01,0.1,0.01}])? (Table[SurvivalFunction[BetaDist
ribution[Mean[Mean[ bayess3]],1],t],{t,0.01,0.1,0.01}]-
Table[SurvivalFunction[distGen1,t],{t,0.01,0.1,0.01}])? (Table[SurvivalFunction[BetaDist
ribution[Mean[Mean[ bayess4]],1],],{t,0.01,0.1,0.01}]-
Table[SurvivalFunction[distGen1,t],{t,0.01,0.1,0.01}])*}, TableHeadings-
>{{"10","20","25","40"},
{"0.01","0.02","0.03","0.04","0.05","0.06","0.07","0.08","0.09","0.1"} }
]//AccountingForm
{ListLinePlot[{Table[SurvivalFunction[distGenl, t], {t, 0.1, 1, 0.1}],

Mean[Mean| Table[ SurvivalFunction[BetaDistribution[a, 1], t], {t, 0.1, 1, 0.1}] /. jacl]],
Mean[Mean| Table[ SurvivalFunction[BetaDistribution[a, 1], t], {t, 0.1, 1, 0.1}] /. jacm11]],
Table[SurvivalFunction[BetaDistribution[Mean[Mean[bayes1]], 1], t], {t, 0.1, 1, 0.1}],
Table[SurvivalFunction[BetaDistribution[Mean[Mean[bayess1]], 1], t], {t, 0.1, 1, 0.1}],
Mean|Table[ SurvivalFunction[ BetaDistribution[a, 1], t], {t, 0.1, 1, 0.1}]/. mlm1]},
{Frame -> True, PlotRange -> Automatic, PlotLegends -> Placed[{"R_real", "R_jacl",
"R_jacm", "R_bayes1", "R_bayes2", "R_MLE"}, Center], Mesh -> Full, ImageSize ->
500}], ListLinePlot[{Table[SurvivalFunction[distGenl, t], {t, 0.01, 0.1, 0.01}],
Mean[Mean[ Table[ SurvivalFunction[BetaDistribution[a, 1], t], {t, 0.01, 0.1, 0.01}] /.
jac2]], Mean[Mean[Table[SurvivalFunction[BetaDistribution[a, 1], t], {t, 0.01, 0.1, 0.01}]
/. jacm2]], Table[SurvivalFunction[BetaDistribution[Mean[Mean[bayes2]], 1], t], {t, 0.01,
0.1, 0.01}], Table[SurvivalFunction[BetaDistribution[Mean[Mean[bayess2]], 1], t], {t,
0.01, 0.1, 0.01}]}, {Frame -> True, PlotRange -> Automatic, PlotLegends ->
Placed[{"R_real”, "R_jacl", "R_jacm", "R_bayesl1", "R_bayes2"}, Center], Mesh -> Full,
ImageSize -> 500}], ListLinePlot[{Table[SurvivalFunction[distGen1, t], {t, 0.01, 0.1,
0.01}], Mean[Mean[ Table[ SurvivalFunction[BetaDistribution[a, 1], t], {t, 0.01, 0.1, 0.01}]
/. jac3]], Mean[Mean|Table[SurvivalFunction[BetaDistribution[a, 1], t], {t, 0.01, 0.1,
0.01}] /. jacm3]], Table[SurvivalFunction[BetaDistribution[Mean[Mean[bayes3]], 1], t],
{t, 0.01, 0.1, 0.01}], Table[SurvivalFunction[BetaDistribution[Mean[Mean[bayess3]], 1],
t], {t, 0.01, 0.1, 0.01}]}, {Frame -> True, PlotRange -> Automatic, PlotLegends ->
Placed[{"R_real”, "R_jacl", "R_jacm", "R_bayesl1", "R_bayes2"}, Center], Mesh -> Full,
ImageSize -> 500}], ListLinePlot[{Table[SurvivalFunction[distGen1, t], {t, 0.01, 0.1,
0.01}], Mean[Mean|Table[SurvivalFunction[BetaDistribution[a, 1], t], {t, 0.01, 0.1, 0.01}]
/. jac4]], Mean[Mean[Table[SurvivalFunction[BetaDistribution[a, 1], t], {t, 0.01, 0.1,
0.01}] /. jacm4]], Table[SurvivalFunction[BetaDistribution[Mean[Mean[bayes4]], 1], t],
{t, 0.01, 0.1, 0.01}], Table[SurvivalFunction[BetaDistribution[Mean[Mean[bayess4]], 1],
t], {t, 0.01, 0.1, 0.01}]}, {Frame -> True, PlotRange -> Automatic, PlotLegends ->
Placed[{"R_real", "R_jacl", "R_jacm", "R_bayesl1", "R_bayes2"}, Center], Mesh -> Full,
ImageSize -> 500}]}
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dist = BetaDistribution[a, 1];
a=0.1*E™;b=0.1*E™;
dataa = {0.94, 0.46, 0.34, 0.98, 0.63, 0.98, 0.99, 0.78, 0.97, 0.83, 0.56, 0.36, 0.65, 0.91,
0.42, 0.58, 0.36, 0.86, 0.68, 0.86, 0.37, 0.81, 0.58, 0.89, 0.45}; data = Sort[dataa];
dataj = Table[Delete[data, i], {i, 1, Length[data]}];
n = Length[data];
jac = Table[res =

FindDistributionParameters[dataj[[i]], BetaDistribution[a, 1], ParameterEstimator ->
"MethodOfMoments"], {i, 1, Length[data]}]; est] = Mean[a /. jac]
bayesl = (a + Length[data])/(b - Sum[Log[i], {i, data}]); est2 = Mean[{bayes1}]
{

PearsonChiSquareTest[data, BetaDistribution[a, 1] /. a -> est1, "HypothesisTestData"],
PearsonChiSquareTest[data, BetaDistribution[a, 1] /. a -> est2, "HypothesisTestData"]}
Show|

Histogram[data, {0, 1, 0.2}, "PDF", ChartStyle -> Hue[.15]],

Plot[ {PDF[BetaDistribution[a, 1] /. a -> estl, x], PDF[BetaDistribution[a, 1] /. o -> est2,
X1},

{x, 0, 1}, PlotStyle -> Thick, PlotRange -> All, PlotTheme -> "Web", PlotLegends ->
Placed[{"Beta jac", "Beta bayes"}, Center]]]
{0 = DistributionFitTest[data, BetaDistribution[a, 1] /. a -> estl, "HypothesisTestData"];
O["TestDataTable", All], [ = DistributionFitTest[data, BetaDistribution[a, 1] /. a -> est2,
"HypothesisTestData"]; [["TestDataTable", All]}
(1 = EmpiricalDistribution[data];
Plot[{SurvivalFunction[[], x], SurvivalFunction[BetaDistribution[a, 1] /. o -> estl, x],
SurvivalFunction[BetaDistribution[a, 1] /. a -> est2, X]}, {X, 0, 1}, Exclusions -> None,
PlotStyle -> Thick,

{Frame -> True, PlotRange -> Full, PlotLegends -> Placed[{"Empirical ", "Beta-jac",
"Beta-bayes"}, Center]}, Exclusions -> None, PlotStyle -> Thick, PlotTheme ->
"Business”]
#[U] & /@ {Mean, Variance, Skewness, Kurtosis, Median, StandardDeviation}
{TableForm[ {Table[SurvivalFunction[BetaDistribution[a, 1] /. a -> est1, t], {t, {data}}]},
TableDirections -> Column]

, TableForm[ {Table[CDF[BetaDistribution[a, 1] /. o -> estl, t], {t, {data}}]},
TableDirections -> Column]}
meanlifetime = Mean[BetaDistribution[a, 1] /. a -> est1]
TableForm[ {{aic1=2+(2)*LogLikelihood[BetaDistribution[a,1],data]/.a->est1,aic1+4/(n-
2),(-2)*LogL.ikelihood[BetaDistribution[a,1],data]/.a->est1+Log[n],(-
n)*LogLikelihood[BetaDistribution[a,1],data]/.a->est1+2 Log[Log[n]]},

{aic2=2+(2)*LogLikelihood[BetaDistribution[a, 1],data]/.a->est2,aic2+4/(n-2),(-
2)*LogLikelihood[BetaDistribution[a,1],data]/.a->est2+Log[n],(-
n)*LogLikelihood[BetaDistribution[a,1],data]/.a->est2+2 Log[Log[n]]}},
TableHeadings->{{"jac","bayes"}{"AIC","AlICc","BIC","HQ"}}]
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Abstract

The beta distribution is one of the continuous probability distributions with two
parameters of the form (B, o) and defined by the time period [0,1]. The
reliability function of the beta distribution, given the parameter (1=f) using two
methods, the first is the Jackknife method, which is based on the maximum
potential estimator (Jacl) and the Jackknife method is based on the moment
estimator (Jac2), and the second is the Bayes method with a loss function
Quadratic (bayesl1) and pes with a modified quadratic loss function (bayes2) The
simulation method was employed by the Monte-Carlo method and the
(Mathematica 12.2) program was used to design a number of simulation
experiments using different default values for parameters and sample sizes
(10,20,25,75,100) and the experiment was repeated (1000) times to obtain high
homogeneity in order to compare the estimation methods to show which
estimators are the most accurate in use in estimating the shape parameter (o)) and

the reliability function for this distribution among the methods used in this

thesis. Depending on my score To determine the best of them, they are the mean

squared error (MSE) and the mean squared integral error (IMSE). The results
showed the convergence of the bayesl method) and the (jac2) method in terms
of preference in estimating a function Reliability compared with the rest of the
estimation methods, and a practical application of data on the pulmonary
resuscitation system (CPAP) was carried out using the best methods that were
reached on the experimental side in estimating the reliability function of the beta
distribution, where it was shown the preference of the Jack Knife method (Jac2)
over the Bayesl in estimating the reliability function of the beta distribution of

real data by using comparison criteria.
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