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Abstract

This paper has two part: The first parts, we
provide m+14 pivotal quantities to test the shape
parameter of the two lifetime distributions and
establish confidence interval of the shape parameter
under the first failure-censored samples. Moreover,
we also find the best test statistic based on their
most power of test among all test statistics. In
addition, we obtain the best pivotal quantities with
the shortest tolerance length.

The second part, we also discuss that the
asymptotic behavior of the best test statistic is
comparison with likelihood ratio test for large
sample.

Finally, we give two examples and the Monte
Carlo simulation to assess the behavior (including
higher power and more shorter length of confidence
interval) of these pivotal quantities for testing null
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hypotheses under given significance level and
establishing confidence interval of the shape
parameter under the given confidence coefficient.

Keywords. First failure-censored sample; Shape
parameter; bathtub-shape; Unimodal shape; Testing
hypotheses; Burr type XII distribution; Confidence
interval; Monte Carlo simulation.

bathtub
shape
Weibull
Extreme value Normal
Jiang et al. (2003)
(unimodal)
Burr type XII
()
X A
B
F(x)=1-exp[A(1-¢")] (x>0,8>0) (1-1)
fx)=AB x" e’ =) (x>0, >0) (1-2)



h(x)=AB x"e¥ (x>0, >0) (1-3)
A B
B
(1 B
A
(2)
B B <1
B =1
B
A B
(1-1) m
n

1 X, X, N X,

2 X, X, N X,

M M M O M

m X X JAN Xom
X XK X m X i X 12K X (1m
X < Xp <K <X m

X XK Xy

e, () =Pr[X; £ x]=1-Pr[X,, <x]

=1-Pr{min[X,,X,,K ,X, ]>x}
=1-Pr[X,, >x][Pr[X,, >x]A Pr[X, >X]
=1-{Pr[X,, >x]}" =1-{1-Pr[X,, < x]}"
=1-{1-[1-¢"~"]p

n/](l—e*“)

=1-e (x>0,p>0) (1-4)
X XK X iy
A" =nh B
m

! i

Gy, () = PrlY, < y]=Prind(e ™ ~1) < y]

= Pr{X(l)i

1
< [log(L +1)1%}
nA

108( +1)

=l-e” (y>0)
LY

YI’K ’Yln

Ym < Y(Z) <K < Y(m)

(-5)

Y, =A@ -1 i=1K.m Y,

Y; :n/‘(exj:l)’ - Xy
Yi X(l)i
X <K <X
b
Y(l) <Y(2) <K <Y(m) Y(i) :nA[e i _1]’
1=1,....m
Yo <Y <K <Y,
li(ex‘”'& —1)
W (g) ==
m oo Ja
A1)
1=1
B
1 & eX(u), -1
) —
w (/8)——12 o7
m- i=2 e (i) _1
)
1 m eX(l)I 1
W(3)('B):_lz —
“li=2 ¢ (i -1
B
W(4)('8 1 ol eX(I)‘ _1
m- 1 i=l eX‘(l)nB _1
. B
W(S)(ﬂ 1 m-1 eX(l)n _1
m- 1 i=1 er(l)lB _1
B
1 & eX(l)- -1
W(6)(ﬁ)_ lz POV
m- i=2 e (1)i-1 _1
. B
1 m eX(I)rI 1
W(7) — _
B il
WO (B)
_L‘I y B et o -
2 (1)2i+1 2 (12 _
e 1 e 1
Z B +Z B
i=1 X _ i=2 X(1)
€ 1 =2 e 1 , m
B P = —
m 0
2 1eX(1)2|+1B _1 B eX(l)ZJB _1
Z p +Z B N m
i=l X 1 =2 X g
(m-2)

m eXkl).B -1 %n—l
W(")(ﬂ):[l_zl X‘()B 1]
i=2 "W —

W (B)= [|‘|

(1-6)

(1-7)

(1-8)

(1-9)

(1-10)

(1-11)

(1-12)

(1-14)

(1-15)



mo X —
e 1
W (B) = D — (1-16)
=2 g 0 —1
_m—l Xv(|)mB _1_%1_1
w(p) = |'|eX, : (1-17)
i=l e (i -1
m er(‘)‘ _1 %n—l
wW(B) = UX— (1-18)
=2 gt —]
m X‘(1).r|B _1 %1_1
wH(p) = ﬂef (1-19)
= e —]
W (B
m-1 X B m-1 % B %1—2
(e 0y
ﬁev : lxﬁev : 1 . m
= e Xa 1 =2 @Xe _
— (1-20)
B b LU S
2 e (N2i+1 -1 2 e (12 -1
] el H e , m
i=1 eX(l)Z 1 _1 j=2 eX(l)sz _1
A B
B
W, (m,n) W) a (upper

o critical value) 0Oi=1,K ,15
Pr[Wfi o (m,n) <W(B)<W) (m,n)]
2

2
=l-o [0, 0<a<l
w(B)
AbSoft Fortran
(Inclusive of IMSL) 4.6, (1999) Copyright (c), Absoft

Crop. m=5,0,...,40
n=10,20,30
Chen(2000)
J{ lzn:(exv‘"‘“ - 1) —(m- j)(ex“”B - 1)}
G _ i=j+l1
59 (B) = v —
(m - j>{z(e o) - - 1)}
i=1
5.:1,K 9m'1 1'21
J
2m-j) 2 F

1 ! !
X <X <K <X

Hy:B =P, vs. H B #B,

(M WOB,)>Wymn  WOB,)< W (mn)
H,:p=p, i=LK,I5

@) 89(.)>F, Cm=)2)

896 ,)<F,,, @m-j)2) H,y:p =P,
i=1,K ,m-1
WOR)=t
i=1K,15 59@)=t j=1,K,m-1

B >0

B 100(1-a)%
I By BY
W(B)= W) (m,n)
B 100(1-a)%
1=1,2,5,6,8,9,12,13,15
@ BB
WO(B)= Wy, (m,n)
BB B
1=3,4,7,10,11,14
3 Y B 80(B)=F, Qm-]2)
89(B)=E,, 2(m - j).2})
BB ") B
j=LK ,m-1

wo ([)J) = Wl(i)% (m, n)

BB

WO(B)=W,) (m,n)

100(1 - )%

100(1 - a)%

(1-6)
(1-21)
H,:p =P, vs. H B #B,
By =1(
) B, =0.6( )

a=0.1 B =0.2,04, 0.6, 0.8,

1.0,1.2,1.4,1.6,1.8,2.0,4.0,6.0 A =1
m=5,10, ...,40

n=10,20,30

Chen(2000)

Bo W)

1.0( )



m=5,10,...,40 n=10,20,30
1-a =0.9
B 90
Chen(2000)
Bo
wOPB )
40
w®(3) 40
w(p)
w(p)
ii(exiw)wp _IJ )
T,(B) = { =t -
m s s o d
LG
ii(ex“)‘“ _lj izmly
— m = _l — m = i _l (2 22)
Nrmg o Vo d| |(m Vo d i
ol oy
Y =nd(@e™ -1) i=1,K,m d=e’ vy
0.57722

H,:B=B,vs. H :B#B,
Q= {(LB)[ 1B >0}
@ ={(LB)|1r>0,p=B, >0}

T, = —2log[L(Zb‘”’A°)]

L(k.B,)
= 2log(L(hg,By)) — 210g(L(h,,B,))
71@ dlogL (M ,B,) ~0

dA

A m A A

A I — (X q:Bo)
nz e =1)
i=1

(1-23)

[

dlogL(A ,B) _ m n XP
— o = 4q 1—-e')y=0
R )

oA
al()%ﬁ(k,ﬁ) =% + Zlogx“h + Z xfylogx = n}“z exp(xfy, )x{;,logx ,; =0
i=1 i=1 =
T,
1 a

Hy:B=p, vs. H:p#B,

z n—z—l
(1) 1p=p,)>2Lo

zl_(/ n—z—l
B =p,) < —-0—

d d
H,:p=B,
2 T, >)(%(1) T, <)(]2_%(1) H,:B=8,
(1-22) (1-23)

Hy:B=p, vs. H :B#p,

o =0.1
0.6,0.8, 1.0, 1.2, 1.4, 1.6, 1.8, 2.0, 4.0, 6.0
A =1 B =0.6
n=10,20,30
m=50,60,...,200

B 0:1.0
n=10,20,30

40

10 10

=1
0.01176, 0.01858, 0.01998, 0.02309, 0.08031
0.10074, 0.11305, 0.13086, 0.19130, 0.19517
a =0.1
H,:p=1vs.H, :p#1 10
B =1 (1-6) (1-21)

W@ (1) =1.55858

W (1) =0.25230

W (1) =6.51029

W?(1)=0.76393
W (1) =6.17960
W (1) =0.24567
W™ (1)=1.38058
W (1) =1.94498
5¥(1) =1.06422

W (1) =8.80859
W® (1) =0.37844
W@ (1)=1.49937
wW®(1)=2.21076
W'(1)=0.16182
W (1) =4.07055
W (1)=0.72433
3" (1)=0.78086

§9(1) =1.69052

B =0.2, 0.4,

m=50,60,...,150

24



§9(1)=2.28801  §¢
8@(1)=0.57128

8% (1) = 0.73096

W0:(10,10) =1.2181
W2.(10,10) = 3.8181
W2,(10,10) = 0.01477
W (10,10) = 0.13855
W.(10,10) = 3.5348
W (10,10) =1.2917
W,0,(10,10) = 0.60840
WY, (10,10) =1.6218
W.(10,10) = 3.0880
W2 (10,10) = 0.00824

W."(10,10) = 0.07359

.95

Wi (10,10) = 2.7256
W2 (10,10) =1.2643
WY (10,10) = 0.49599
Wi (10,10) =1.5625
F,,(18,2) =0.28133
F,,(16,4) =0.33257
F,,s(14,6) = 0.35116
F,,.(12,8) =0.35105
F,,.(10,10) = 0.33577
F,,.(8,12) =0.30451
F,,(6,14) =0.25278
F,5(4,16) =0.17111
F,os(2,18) =0.05144

6(9) (1)

15
A =0.02

B =0.5

(1) =0.64900

57(1) =0.65081
89(1) = 0.04475

W5 (10,10) = 2.6629
W2,.(10,10) =195.7120
W (10,10) = 0.401496
W0:(10,10) = 0.47193
WE.(10,10) = 76.2979
W,55(10,10) =3.9835
W{7,(10,10) = 0.80842
W9,(10,10) =8.3798
W% (10,10) =121.1964
W(9(10,10) = 0.32389

0.05

w1(10,10) = 0.36673

0.05
W2(10,10) =13.5935
W2(10,10) = 2.0157
W12(10,10) = 0.79094

W, (10,10) = 3.3827
F, . (18,2) =19.44022
F,s(16,4) =5.84412
F,,s(14,6) =3.95593

F,,s(12,8) =3.28394

F,,(10,10) =2.97824
F,,(8,12) =2.84856
F,5(6,14) =2.84773
F,,5(4,16) =3.00692

F0,05(2918) =3.55456

5 (B)

10
B =0.5
15
A =0.02

0.01762, 0.11896, 0.23205, 0.98789, 1.02088 1.26195,
1.42721, 1.51671, 1.79570, 2.29354 2.75696, 4.14762,

6.42082, 6.68134, 7.27654

W (15,10) =1.2944
W2 (15,10) = 5.4884

WE.(15,10) = 0.011453

W (15,10) = 0.14208
W, (15,10) = 4.7139
W (15,10) =1.2292
W (15,10) = 0.70478
WY (15,10) =1.4805
WO (15,10) = 4.1554
Wy, (15,10) =0.00568
W (15,10) = 0.07609

.95

Wi (15,10) =3.2672
Wit (15,10) =1.2094
Wiy (15,10) = 0.61287
W) (15,10) =1.4365
F,,s(28,2) = 0.29937
F,,(26,4) = 0.36462
F,,5(24,6) = 0.39869
F,,.(22,8)=0.41727
F,,.(20,10) = 0.42592
F,.s(18,12) = 0.42697
Foos (16,14) =0.42135
F,,s(14,16) = 0.40906
F,,(12,18) = 0.38934
F,,.(10,20) = 0.36049
F,,5(8,22) =0.31936
F,,s(6,24) = 0.26032
F,,.(4,26)=0.17351
F,,5(2,28) =0.05139

(M {

W5 (15,10) = 2.4885

W2 (15,10) = 292.8468
W&.(15,10) = 0.321204
Wi0,(15,10) = 0.41994

WE.(15,10) = 86.6729

W, (15,10) = 2.8893
W7(15,10) = 0.84025

Wins(15,10) =5.3691

W (15,10) =176.1770
Wi (15,10) = 0.24061
WD (15,10) = 0.30595

0.05
W, (15,10) =13.1283
W (15,10) =1.6320
Wi2(15,10) = 0.82684
Wi (15,10) = 2.3219
F,,.(28.,2) =19.46003
F,,s(26,4) =5.76346
F, . (24,6) =3.84146
F,.(22,8) =3.13128
F, ,.(20,10) = 2.77402
F,5(18,12) =2.56843
F,,s(16,14) =2.44461
F,,s(14,16) =2.37332
F,,.(12,18) =2.34207
F,,.(10,20) = 2.34788
F,,5(8,22) =2.39650
F,,s(6,24) =2.50819
F, . (4,26) =2.74259

Eyos (2,28) =3.34039

B 90

: WO(B)= W0, (15,10)
: WO(B) = W, (15,10)

1=1,2,5,6,8,9,12,13,15



. U] = (O]

(15,10)

0.05

: WO(B)= Wi (15,10)
1=3,4,7,10,11,14

3 { :89(B) = F,(30-2}.2))
:89(8) = F\s(30-2§.2)

j=1,...,14
90
wOB ) | 0.3314.0.6071 | 0.2757*
WP ) | 0.2507,0.7325 | 0.4818
W B ) | 01831, 1.1900 1.0069
WOPB ) | 0.3209,0.7480 | 0.4191
WOPB ) | 0.3429,0.6872 | 0.3443
WOPB ) | 0.2866,09792 | 0.6926
wWOB ) | 0.3025,0.6201 0.3176
WOPB ) | 0.2926,0.8954 | 0.6028
WOPB ) | 0.2209,0.8401 0.6192
w9B ) | 0.2209,0.8398 | 0.6189
WP ) | 0.3484,0.6318 | 0.2834
WP ) | 0.3483,0.6317 | 0.2835
WP ) | 0.2964,0.7053 | 0.4089
WPB ) | 0.2964,0.7051 0.4087
WSB ) | 0.3044,0.6547 | 0.3502
5 (DB )| 02507,0.7325 | 0.4817
5 (B )| 02793,0.6714 | 0.3921
3 B)PB )| 0.2706,0.6205 | 0.3499
S 4)(B )| 0.3935,0.7211 0.3276
S (5)B )| 0.3461,0.6649 | 0.3189
S (6)(B) | 0.3333,0.6444 | 03111
S (7B )| 03065,0.6148 | 0.3083
5 (8)B )| 0.2681,0.5763 | 0.3082
S (9B )| 0.2452,0.5565 | 0.3112
5 (10)B )| 0.2324,0.5529 | 0.3205
S (IDP )| 0.2040,0.5392 | 0.3352
S (12)(B )| 0.2185,0.5979 | 0.3794
S (13)B )| 0.4048,0.9533 | 0.5485
S (14)B )| 0.2051,0.9636 | 0.7585
B
0.5 w®(p)

()

X k
c Burr type XII
Fx)=1-(1+x)" (x>0, ¢,k>0), (3-1)

f(x) = ckx ' (1+x¢)"*"

k c
c
(1) Burr type XII
c k
(2) Burr type XII
c c<1
c>1
k c
Burr type XII (3-1) m
n
1 Xll XIZ /\ Xln
2 XZI XZZ /\ XZn
M M M O M
m Xml XmZ /\ an
Ko XpsK Xy
X XpsK X
X'(1)1 < X'(1)2 <K < X’(l)m m
X XpsK X
Fy,, %) =PrX; x]=1-Pr[X,; <x]
=1-Pr{min[X, ,X,,.K , X, ]>x}

=1-Pr[X,, >x][Pr[X,, >x]A Pr[X, >x]
=1-{Pr[X,, >x]}" =1-{1-Pr[X, <x]}"
=1-{1-[1-(1+x)* " =1-(1+x)™
x>0, k,c>0) 2-4)
Xy XK 5 X
k" =nk c
Burr type XII m

Y, =nklog(1+X{,,

(x>0, ¢,k>0) (3-2)
h(x)=ckx™'(1+x) " (x>0, ¢,k>0)  (3-3)



Gy, (y)=Pr[Y; <y]=Pr{nklog(1+ X, ) < ]

1

Y, <Y, , <K <Y,

Pr{X(l)l
=l-¢¥ (y>0)
Y]’K ’Yn'l
Y .K,Y,
Y, =nklog(1+ X)) X,
Y; X(l)i
X(l)l <X(1)2K <X
Y, <Y, <K <Y, Y,
i=1,...,m
Y <Y <K <Y,
L e
§ ()= = A
[|'| log(1+ xm,)}
=1
£y =L Z log(1+x,)
m-143 10g(1+X'(f)1)
§(3)(C) _ 1 ilog(l"'xl(f)l)
m-143 IOg(1+X(1)1)
o = _L_§IoB1+X5)
m-14 1og(1+x(1)m)
£V(c) = L g log(I+xiiy,)
m-143 log(1+X(1)l)
£9c) = 1 & log(l+x(,)
m-143 Og(1+x(1)11
1 log(1+ X(1)11
£ =
m- 1,22: log(1+xml)
£¥(c) =
1 mTlOg(l"'X(l)zﬂ) mT 10g(1+x(1)2J)
(m—2) Z:lllog(l"'x(l)z 1) J:ZZ

log(1+ X(1)2J 2)

log(1+ X(l)z_])

1 ;_1 10g(1 + X’(‘]:)Zi+l) ?
(m - 2) = log(1+ x;T)Zi—l) 22:
L B
é(‘)) (c) = n log(1+ X(1)1) 1
- log(1+ x(l)1

log(1+ X(l)2J 2)

(2-5)

(Hm

=nklog(1+ X“)l )

[ 1]} =1 = (14 0% -1)™

(m)

(2-6)

(2-7)

(2-8)

(2-9)

(2-10)

(2-11)

(2-12)

(2-13)

(2-14)

v
EJ(lo)(c) |_I 10g(1+X(1)1 1 (2_15)
log(1+ X(l)l
_ Sy
é(ll)(c): = 10g(1+X(1)1) 1 (2—16)
=2 log(1+ x(l)
%n_
&“2)(0)_ = 10g(1+x(1)m) 1 (2-17)
B log(1+ x“)l)
Yt
£09 () = ﬁl w (2-18)
log(1+ X(1)1 1
.
§(14) (C) |—I 10g(1 X(l)ll 1 (2_19)
log(1+x;))
£(c)
[(m-1 _%n—z
= log(1+ X;T)zm) 2 IOg(l (1)2]) m
=1 log(1+ X'(T)Zl-l) I_! log(1+ X(I)Z_] 2) (2-20)
= :E—l m :)/m*Z
2 log(1+ X;T)zm) log(1+ X(l zJ) m
=1 log(1+ Xl(?)zm) 1=2 log(1+ X(I)Zj-z)
k c c
&Y (m,n)
£9(c) a (upper @ critical
value) Ui=1,K,15

Pr[é(‘) (m n)<&(c) < é’;(‘) (m,n)]=1-0a U,0<a<l

£7(c)
AbSoft Fortran (Inclusive of
IMSL) 4.6, (1999) Copyright (c), Absoft Crop.
=5,...,40 n=10,20,30

Chen(2000)

{Zlog(l +x(7;) — (m = jlog(1+x(;, )}

i=j+1

()=

(m - j){glog(l #x15) +(m - jlog(1+ x(m)}

5.:19K9m'1 2'21
J

2m=-j 2j F

X' <X <K <X

M1 12 (Hm

Burr type XII



H,:c=¢, vs. H :c#¢, m=5,10,...,40 n=10,20,30

() &%) > mm)  EV(c,) <E, (m.n) =09
2 c 90
H,:c=c, i=1K,I5

2 () >, (2(m - ).2) Chen(2000)

°’(c0><Fa/(2(m .2) Hpese, o P

j=LK ,m-1

£¥(c)=t 40
=L,LK,15 t%c)=t j=1,K,m-1 £ (c)
c>0 40
£(c)
¢ 100(1-a)%
£"(c)

M el £9(c) =&, (m,n) .

0(c)=£9 i o0 7; og(1+XG5) 1

£Vc)=&,),(m,n) (c,cy)  s@= A

¢ 100(1-0)% [os+xi)]

i=1,2,5,6,8,9,12,13,15 L .
@ o e §”(c)=¢5, (m.m) B | W Z )

i —e( i i m %n d m %1 d

é()(c)_ ifa/z(m,n) (c(L),Cg) |:r|]0g(1+Xf”i):| (n )

¢ 100(1-0)%

— X?n:_ s - —_ Y
i=3,4,7,10,11,14 Y, =nA(e™ -1) i=LK,m d=¢’ vy

B oG 0.57722
@ ¥ o  1(c)=Fm=j).2)
0)( ) F,,(2(m - j),2j) H,:c=c,vs. H :cZc,
€9, cl0y ¢ 100(1-0)% Q={(k.c)|k,c>0}
=1,...m-1 @={(k.c)|k>0,c=c, >0}
(2-6)
(2-21) S :_2log[L(kw,co)]
H0 :C=cC, Vs. H1 cE Co 2 L(1A<Q,€Q) (2_23)
c, =1.4( A~ R
_ ' =2log(L(k,,¢,)) —2log<L<k cy))
) =1.0( ) . dlogL(k,c,)
a=0.1 ¢=0.2, 0.4, 0.6, k0BG o nZlog(1+x(m) 0
0.8,1.0,12, 1.4, 1.6, 1.8, 2.0, 4.0, 6.0 k= dk k =
2 m=5,10, ...,40 ky=— T
n=10,20,30 n log(1+x%,)
i=l
(Ko»8q)
Chen(2000) alo
gL(k,c) _
co g (c) Tk x T+n Zlog(l+x<])) 0
m l
¢ 7al°g;(k’c):g+210gx<n (nk+1)24(];fg7(x )—0
1.4 ( ) Lo ¢ o Fo
) k=2 S
1 a



H,:c=c,vs.H :c#c,

Z 4 — -1
(D) (c|c c )> & 6
c|c Cy A " H,:c=c,
@ S,>x.() S, <x1-a/2()
H,:c=c,
(2-22) (2-23)
H,:c=c,vs. H :c#c,
a =0.1 c=0.2, 0.4,
0.6, 0.8, 1.0, 1.2, 1.4, 1.6, 1.8, 2.0, 4.0, 6.0
k= 2 c=1.4 co=1.0
m=50,60,...,200 n=10,20,30
Tp) T,
5,(c) s, S,
5,(c) S,
Burr type XII
c 40
Sl(c) c
c
10 10
k=2 c=1 Burr type XII
10
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0.00366, 0.01220, 0.01597, 0.02110, 0.03573
0.03863, 0.04513, 0.04698, 0.05850, 0.21992
a =0.1
H,:c=c,vs. H :c#c,
B =1 (2-6)
24
£V(1)=1.615378
£9(1)=0.12786
£9(1)=12.90964
£7(1)=0.69550
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£?(1)=14.23930
£9(1)=0.15226

£9(1)=1.73867
£9(1)=2.27289

£9(1)=10.07276
£1(1)=0.11856
£19(1)=1.55927
£19(1)=1.99956
(1) =0.79482
(1) =1.10044
9(1)=1.05073
®(1)=2.13168

M (10,10) =1.2180

0.95

® (10,10) =3.8124

0.95
s (10,10) =0.0147
:(10,10) =0.1385
©).(10,10) =3.5352
©5(10,10) =1.2915
(s (10,10) = 0.6083
5(10,10) =1.6218
©.(10,10) =3.0859
(9 (10,10) =0.0082
((10,10) =0.0736
£2(10,10) = 2.7264

£13(10,10) =1.2643

0.95
£02(10,10) = 0.4960

(9(10,10) =1.5628
F,,.(182)=0.28133
F,,(16,4) =0.33257
F,,s(14,6) =0.35116
F,,.(12,8)=0.35105
F,,, (10,10) =0.3357
F,.s (8,12) = 0.30451
F,,s(6,14) =0.25278
F,,s(4,16)=0.17111
F,,:(2,18) =0.05144

£19(1)=0.09928
£12(1)=8.43456

£19(1) = 0.64133
(1)=1.32393
(1) =0.98803
(1) =0.79058
(1) =1.30649
(1) =3.879525

M (10,10) = 2.6627

0.05

® (10,10) =195.6916

0.05
53 ® (10,10) =0.401424
4 &Y (10,10)=0.47189

0.05

© (10,10) = 76.0366

0.05

© (10,10) =3.9850
8 & (10,10)=0.80847
® (10,10) =8.3668

0.05
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0.05

5 &Y (10,10) =0.32387
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0.03214, 0.12415, 0.12839,

0.13842 0.14701

0.15675, 0.20702, 0.21303, 0.25753, 0.27820,
0.37071, 0.42340, 0.43379, 0.48332, 0.68087

M (15,10)=1.2945
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0.95

“ (15,10)=0.14202
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0.95

0 (15,10) = 0.70482
0 (15,10) =1.4806
0 (15,10)=4.1537
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&0 (15,10)=0.07615
(12(15,10) = 3.2660

0.95

)(15,10)=1.2094

0.95

14 (15,10) = 0.62963
(5 (15,10) =1.4365
F,,;(28,2) =0.29937
F,,.(26,4) =0.36462
F,,; (24,6) =0.39869
F,,.(22,8) =0.41727
F,,;(20,10) = 0.42592
F,,. (18,12) =0.42697
F,,.(16,14) =0.42135
F,,; (14,16) = 0.40906
F,,.(12,18) = 0.38934
F,,; (10,20) = 0.36049
F,,,(8,22)=0.31936
F,,; (6,24) =0.26032
F,,.(4,26) =0.17351
F,,.(2,28)=0.05139

©(15,10)=0.011469

() (15,10) =2.4883
@ (15,10)=292.8835
® (15,10)=0.321157

0.05

 (15,10)=0.41987
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® (15,10) =2.8826

™ (15,10)=0.84028
® (15,10)=5.3686
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0.05

{0 (15,10)=0.24069

0.05
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0.05
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F,,;(4,26) = 2.74259
F,,,(2,28) =3.34039
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(M {

1 £0(c)=¢0,(15,10)
1 £9(c) =£0)(15,10)

i=1,2,5,6,8,9,12,13,15

2 {

1 £0(c)=¢0,(15,10)
1 £9(c) = £ (15,10)
1=3,4,7,10,11,14

3) it (C) = F0.95 (30- 2j’2j)
Xl (C) = Fo.os (30 - 2.]72J)

i=1,...,14
90
& ()(c) | (1.1843 2.2909) | *1.1065
£ (2)(c) | (0.8515 2.4240) | 1.5725
& (3)c) | (0.6379 2.5300) | 1.8921
& (4)(c) | (0.9646 2.4100) | 1.4454
£ (5)c) | (1.1252 23167) | 1.1915
€ (6)(c) | (0.8291 2.3123)| 1.4832
& (7)(c) | (1.0811 2.4350) | 1.3539
& (8)(c) | (1.0375 2.7506) | 1.7131
€ (9)(c) | (0.7568 2.5404) | 1.7836
& (10)(c) | (0.7570 2.5400) | 1.7830
& (11)(c) | (1.1045 22325)| 1.1280
§ (12)(c) | (1.1044 22322) | 1.1279
& (13)(c) | (0.9558 2.3031) | 1.3473
E (14)(c) | (0.9243 2.1825) | 1.2582
& (15)(c) | (1.1558 2.5352) | 1.3794
T (1)(c) | (0.8514 2.4240) | 1.5726
T (2)(c) | (1.4586 3.3199) | 1.8613
T (3)(c) | (12532 2.7765) | 1.5233
T (4)(c) | (1.1334 2.4983) | 1.3649
T (5)(c) | (1.0184 2.2748) | 1.2564
T (6)(c) | (0.9163 2.0999) | 1.1836
T (7)(c) | (1.0203 2.3222) | 1.3019
T (8)(c) | (0.8829 2.1241)| 1.2412
T (9)(c) | (0.9080 2.2546) | 1.3466
T (10)(c) | (0.8007 2.1618) | 1.3611
T (11)(c) | (0.9935 2.7729) | 1.7794
T (12)(c) | (0.9939 3.0985) | 2.1046
T (13)(c) | (0.6083 2.7269) | 2.1186
T (14)(c) | (0.1897 2.5482) | 2.3585
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