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This paper discusses constant stress partially accelerated life tests for unified
hybrid censoring data from Burr type XII distribution with a tampered random
variable. Both maximum likelihood and Bayesian methods are used to estimate the
unknown population parameters and accelerated factor. In order to compute the
asymptotic confidence intervals for the maximum likelihood estimators, we first
calculate the Fisher information matrix related to the underlying model. On the other
hand, Markov Chain Monte Carlo method under squared error loss function is used for
obtaining the corresponding Bayesian estimators. In addition, a simulation study is
carried out to compare the performances of the resulting estimators.
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1 Introduction

The technological development in all aspects of life, especially
reliability tests, led to the rapid desire to know the reliability of the product,
unit or system in order to improve quality, reduce costs and try to satisfy
customers. The most popular way to do this, is to adopt accelerated life tests
(ALTSs) and partially accelerated life tests (PALTS). These tests can be carried
out with different stress loading such as constant stress (CS), step stress and
others. As for the observed data, it may be complete data or censoring data.
Censored data such as, Type I, Type Il, progressive, hybrid, unified hybrid,
etc. To know more about life tests, types of stress loading and data types, see
Nelson’s book [9].

In this study, we will adopt CS-PALTS, where the test units exposed to
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both normal and accelerated conditions. In CS, the units are divided into two
groups, one of them is being accelerated and the other under normal
conditions. Here, following DeGroot et al. [6], we use data come from a
tampered random variable (TRV) model, where the acceleration factor is the
ratio of mean lifetime at use conditions to that at accelerated conditions. There
are many studies for CS-PALTSs, among them, Abdel-Hamid [1], Cheng et al.
[5] and Ahmad et al. [2]. Also, we will adopt unified hybrid censoring scheme
(U-HCS) which proposed by Balakrishnan et al. [3], U-HCS is a mixture of
generalized hybrid Type-1 and generalized hybrid Type-Il. Suppose n
identical units are put on life test. In U-HCS, one fixes k,r € {1,2,...,n} and
T,,T, € (0,00) such that k <r <n and T; <T,. If k" failures occurs
before T, the test terminate at min{max{Y,.,, T}, T}, if k" failures occurs
between T; and T, the test terminate at min{Y,.,,T,} and if k" failures
occurs after T, the test terminate at Y;.,,.

Based on such a U-HCS, the experiment will be completed at time C
with D ordered observations. Here, C € {Y;.,., Y.n, T4, T2}, Which is the
terminated time of the experiment and D € {k,r,d,,d,} is the number of
failure units until the time C with d;,i = 1,2, is the number of failure until
the time T;. Therefor, under the U-HCS, described above, we have six cases as
shown in Table 1 We can summarize the U-HCS six cases according to Table
1. U-HCS is discussed by many authors, for example, Habibi Rad et al. [7], [8]
and Panahi et al. [10], [11].

Table 1: Summary of cases in which an experiment under U-HCS will be

completed.
Case Terminated time C |Number of failure units D

| 0<Y, <Y, <T,<T, T, d,

H 0< Yy <Ty <Yy <T, Ypn r

T 0< Yy <Ty <Ty < Yyop T, d,

IV 0<Ty <Yy <Yypp <T, Ypn r

V 0<T <Yy <Tp, <Yy T, d,
VI 0<T; <T, <Yy <Yy Yin k

In this article, Burr type XIl, Burr(a,f), iS a two-parameter
distribution that was introduced by Burr [4]. It can be applied in many areas as
a life time model for fitting data that comes from various practical fields, e. g.,
biological, clinical, or many experimental data. The following section presents
a brief description for the underlying model.
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2 Model Description

In this article, we assumed that the lifetimes of units under the test,
which come from a TRV model, are independent random variables follow
Burr(a,f). The n units which constitute the complete sample from the
underlying population is divided into two groups with sizes n; and n,. The
test begins at time zero, and U-HCS is observed for each group, where the first
group has been treated under the normal or usual condition, which is called use
conditions. While the second group has been treated under stress conditions.
We can write this as Group 1 where n; = n — nm units chosen randomly in
normal use conditions (m is the proportion of sample units allocated to
accelerated conditions), and Group 2 where n, = nm units remain in
accelerated conditions.

Let the lifetime Y of an item tested for Group 1 at use conditions
follows Burr(a, f) with CDF and PDF are given by
Fiy;eB)=1-(1+y)Fy>0,(ap8>0),
A B) =aBy (L+y*) ¢,

and let the lifetime Y of an item tested for Group 2 at accelerated conditions

with CDF and PDF are given by
F(;apB,0)=1-[1+06y)*]7%,0>1,
f(;a,B,6) = af %y 1+ (8y)*]"F*+Y.

Let V;;,j = 1,2,i = 1,...,n; are the lifetimes for the tested items allocated
from Burr type XII, where Y;;,i = 1,...,n, is the lifetime in use condition
and Y,;,i =1,...,n, is the lifetime in accelerated condition. Then we can
apply U-HCS for Group j, j = 1,2 as shown in Table 2.

Table 2: Cases of Group j, j = 1,2, in which an experiment under U-HCS
will be completed.

Case | [Terminated time C; [Number of failure units D;
| 0<Y, <Y, <T,<T, T, d;
Il 0<Y, <T, <Y, <T, Y, r,-
W 0<Yy <T), <T), <Y, T, d,
IV 0<T, <Y, <Y, <T, Y, r
V 0<Ty <Yy, <Tj, <Y, T, dj,
VI 0<T, <T), <Y, <Y, Vi, k;

3 Maximum Likelihood Estimation
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The likelihood function (LF) based on a given U-HCS can be written

as
n!

L(ply) = =TT f @il = FOI™2,

where ¢ is a vector of parameters. By applying CS-PALT for observed
lifetimes taken from Burr type XII under U-HCS we get LF for Group 1 and
Group 2 as:

Ly(a Bly) = Ny 112, i1 — Fy (€)™ Py,

Lo(@ ,61y) = No T, foad[1 = Fa(C)]™ 2,
where
nl! le!
Ny, =——, N, = —2
b (m - Dy)! 27 (ny — Dy)!
({(T11,d11), (Ty1,d51)}  forCasel,

1), )T forCasellorlV,
{(C1,Dy),(C;,D5)} = 4 Eg"lrldl)) (g;rz dZ)})} forC
[ W12, @12), (122, 22 orCaselllorV,

k{()ﬁkl: kl)l (kaZ; kZ)} fOI‘CaseVI.

Then, the LF for CS-PALT under U-HCS is given by

L(a,B,0|y) = Ly X Ly, .

= ﬁ N 1_1[ fii)[1 — F(CH12s,

j:

2 Dj
i - i -(B+1)
= 1_[ N; 1_[ @B O U Dy 1+ (67 y;)?]
j=1 =i

x[1+ @2 T ®)

3.1 Point estimation

By taking the first partial derivatives of the natural logarithm (#) of
(8) with respectto a, £ and 8, we obtain:
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2 . -
ot _ D +D, 4 D,Ing — z {ﬁ (n; — D;)(6/ 1'(4}_1)a in(67-1¢;))
da a = 1+ (6/71C)”

b .
N Z G — DB+ 1)(0y;)%nb — [1— B y;) ]IHin}’ )
im1

1+ (077 y;)®

2 bj

ot _ D1 +D2 _ - « (le—Dj) . «

T ;{m[u(el 1cH?] +; In[1+ (67 y;) ]},(10)
D3

% _ab, _a B(n, — D;)(6C,)* + 1+ B)(Oy)“ 1)

o 6 0 1+ (0C,) L 1+ (0y)© '

Equating (9), (10) and (11) to zero, we obtain the maximum likelihood
estimators (MLEs) for the population parameters «, 8 and acceleration factor
6. Clearly the solution of these equations cannot be obtained in a simple
closed-form. However, some numerical techniques, e. g. Newton—Raphson
method, can be used for this propose. We have used for this method the
computer program “Wolfram Mathematica 10.0”.

3.2 Approximate confidence intervals

The observed Fisher information matrix for the MLEs of the

unknown parameters a, 8 and 8 is given by
-1

92¢ 02¢ 92¢

da?  dadf  0add

02¢ 92¢ 92¢

F'=| 9Bda 9B2 98B0
0%¢ 0%¢ 92¢

" 900a 0008 902

a=a,p=p,6=0
var(&) cov(a,f) cov(&,B)

cov(@,B) wvar(B) cov(f,0)

cov(@,0) cov(B,0) wvar(9) /'

where the elements of Fisher information matrix are given by
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9% D +D, +i B (n; — D) (071 [In(" 1))’
da?  a? 4 [1+ (6/-1C)4]?

j=1

L (B + 1)(07 Yy Iy,
o [1+ (67~ y;)]?

2 . . Dj . .
_ 0% _ (n; — D))(6771C;)*In(6'71C)) (07 1y;)*In(8) " y;)
da aﬁ 1+ (Hj_lC})“ - 1+ (Hj_lyﬁ)“ ’

= 1=

0%¢ D, 1(B(n,—Dy)[1+(6C)* +In(6C,)%]
 9a 06 __?_5{ [1+ (6C,)%]?
S (B + DL+ (8y,)® + In(0y,)%]
[1+ (8y2)*]? '

0°¢ Dy + D2
FIE - gz’
D,
0% _a|(ma = Dy)(8G)" (672"
opoo 6 1+ (6C)« - 14+ (By)«|
i=

0%¢ aD; = a (B(ny — Dy)(8C;)%[a — 1 — (6C,)°]
962 62 ﬁ{ [1+ (6C,)*]?
Z (B + D)(0y20)%la = 1 = (6y2:)°]
[1+ (8y2:)%]? .

Then, the asymptotic 100 (1 — v)% confidence interval for «, 8 and 6 are,
respectively, given by

(a¥ Zy)2 ,/var(&)),(ﬁ +Zy, /var(ﬁ)) and <§ + 27y, /var(@)).

3 Bayesian Estimation

In this section, the Bayesian estimates of Burr(a, ) and accelerated
factor 8 have been obtained based on U-HCS. We use Gamma prior density
for Burr(a, f), and we use the non-informative prior for 8. Therefor, the
joint prior for a, f and @ is given by
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n(a, B,0) = m(a) m2(B) m3(0),

e aal—llgaz—le—19—18—(b1a+b2/3)'
where
(@) < a®~le 1% (q,, b, > 0),
Uy (ﬁ) x ﬁaz_le_bZﬁ' (a2' bZ > 0)'
m3(0) x 671,
These priors are communally used in similar situations. See e.g. Soliman et
al. [12] and Ahmed et al. [2]. Combining (8) and (12), the joint posterior

density function of «, f and 6 is given by
s (a ﬁ Hly) l0'd aa1+D1+D2 1 ﬁa2+D1+D2—1 eaDz—l e (b1a+b2ﬁ)

1_[ Hyfl“ D1+ (07 y;) B [1+ (01 P (13)

Under SEL function, the Bayesian estimate of any function of a, and 6,
say Y = Y(a,B,0) isgiven by
Pps = IEQIY) = [, [, [, ¥ 7" (@ B.6ly) dadpB db.
Equation (14) cannot be obtained in a simple closed form. So, we consider
Markov Chain Monte Carlo (MCMC) method to obtain Bayesian estimates for
a,f and 6 based on the Metropolis-Hasting (MH) technique.

4.1 MCMC method

From (13), the conditional posterior distributions of a,f and 6 are
given respectively by
mi(a|B,6,y) o« qtr+Pitha=1l gabzg=hia

<[] [+ @ty P+ @1epe ™, (15)

n;(ﬁla; 9; y) 0.8 ﬁa2+D1+D2—1 e_bZB
X Ty T, [14+ 0720 0 [0+ @16y« P77, 16

D,

m361a f,y) « 0% | | 11+ 02071 01+ 01 Fm. - (17)
i=1

Now, to obtain the Bayesian estimates and the corresponding credible

intervals, we consider the following algorithm with normal proposal

distribution, to generate random numbers for parameters a, 8 and 6 from the
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posterior density function.
Algorithm

1. Start with initial points a(®, 8 and 8©® for a, 8 and 6 respectively.
2.5¢et j =1.

3. Generate aU),U) and 69 from Egs. (15), (16) and (17) with
N(@U=Y,62), N(BU™9,62) and N(OY~D,02) as proposal distribution,
where oZ,02 and o? are the variance of a,f and @ obtained using
variance-covariance matrix.

4. Calculate Y U) = y(a), g0, 00).

5.5etj=j+1.

6. Repeat Steps 3-5 N times.

7. Obtain the Bayesian estimates of the function vy, under SEL as the
following

lpBS = IE(¢|Y) = mzy=M+1 l/}(])l
where M is the burn-in period.
8. The 100(1 — v)% credible intervals (Q(N_M)%,Q(N_M)l_%) for Q, can

be obtained by ordering Q9, j =M +1,...,N as Q4,...,Qy_py, Where Q
stands for a, 8 or 6. This interval is then given by
@ Q

(N-M)Z] """ [(N—M)(l—%)])'

4 Simulation Study

In this section, in order to access the performance of the MLEs of the
unknown parameters and the accelerated factor and compare it with its
corresponding Bayesian estimates, we carry out a simulation study using
different level of stress and different choices of k;,7;, T;; values and fixed
T,; value. In computing the estimates, first we generate « and g from
Gamma (a4, b;) and Gamma (a,, b,) prior density, respectively. We chose
a, =2,by=1,a,=1 and b, =1 , these generated values are
a, = 1.85078,8, = 0.780747 in Table 3. Also we chose
a; =15b;,=1,a,=2 and b, =1, these generated values are a, =
2.57433,8, = 0.99038 in Table 4. Second, we generate 1000 samples
from the Burr type XII distribution with «y = 1.85078, 8, = 0.780747,6 =
1.15 and a = 2.57433,8 = 0.99038,0 = 1.55. For MCMC technique , we
set N = 11000 and M = 1000, when we apply the previous algorithm. The
average estimate of 1* and the associated mean squared error (MSES) are
computed, respectively, as:
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1000 1000

1 1
= —_— * = —_— * 2
Average = 1000 El Y,  MSE 1000 El W7 — )2,
1= 1=

where ;" stands for an estimator (ML or Bayes) of a, 8 and 6, at the i*"
iteration; and i stands for «, = 1.85078, S, = 0.780747, 6, = 1.15 and
ay, = 2.57433, B, = 0.99038, 6, = 1.55. The computational results are
displayed in Tables 3—7, where average estimates of the parameters and their
associated MSEs, are reported in Tables 3 and 4. Also 95% confidence
intervals are computed and reported in Tables 5 and 7.

6 Concluding Remarks

(1) Inthis article, the MLE and Bayesian estimates of the parameters and
the accelerated factor of the Burr type XII distribution using tampered
random variable based on a given U-HCS under CS-PALT are
obtained.

(2) Bayesian estimates have been obtained under SEL. Bayesian
estimates cannot be obtained in a simple closed form. Therefor,
MCMC method has been used to obtain it.

(3) We have also constructed approximate credible intervals for the
parameters and accelerated factor.

(4) It has been noticed from Tables 3-7, that

i)  The MSEs and confidence intervals length of all estimates (ML or

Bayes) decrease as n, equal n,.

i) In most cases, Bayes estimates for a, § and 6 better than MLEs.

iii)  Inmost cases, credible intervals length for the parameters is smaller
than approximate intervals length.

iv)  In Tables 3-7, we could not confirm which better if T;; was
changed and T,; was fixed. But in general increasing of T ; is the
best in some cases and for some parameters.
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Table 3: Average estimates of the parameters and their associated MSEs at
(e = 1.85078, 8 = 0.780747,60 = 1.15) and (T, = 4.63,T,, = 4.05).

Case

(Ky, ke,

T1; T2,
ny,ng)

(T11,Tm) {-’ Ta)
(1.08,0.94) 2.1. Trij
MLE [MSE) BS (MSE) MLE {Mbl.-] BS (MSE]

(5,15,
8,24,
20, 60)

10180 {0.0815)
0.8031 (0.0650)
1.1436 (0.0622)

18080 (0.0713
08979 (0.0561
11980 (0.0677

T.0101 {0.0825
0.7046 (0.0486
1.2011 (0.0047

L0102 (0.0710)
0.8003 (0.0424)
12386 (0.0053)

(10, 10,

L6, 16,
40,40)

L9311 {0.0793)
0.8600 (0.0319)
1.1789 (0.0504)

1.9027 (0.0683
0.8504 (0.0204
1.2238 (0.0613)

LO9190 (0.0745
0.7852 (0.0263]
1.2020 (0.0813;

10054 (0.0670)
0.7908 (0.0242)
1.2413 (0.0900)

(5,15,
16, 48,
20, 60)

1.9329 (0.0792)
0.8162 (0.0438)
1.1623 (0.0731)

1.0272 (0.0693
0.8303 (0.0380
1.1951 (0.0707

1.0530 (0.0860;
0.7413 (0.0266"
1.2328 (0.0786)

1041 (0.0751)
0.7608 (0.0222)
1.2617 (0.0791)

(10,10,

32,32,
40,40)

1.9177 (0.0607)
0.7982 (0.0232)
1.1845 (0.0663)

10085 (0.0548]
0.8043 r[] 0214
1.2200 (0.0719,

19115 (0.0667,
0.7681 (0.0174]
1.1806 (0.0700;

1.0015 (0.0601)
0.7756 (0.0158)
1.2262 (0.0731)

(15,15,

19,57
20, 60)

1.9299 (0.0755)
0.7280 (0.0265)
1.2460 (0.0874)

1.9210 (0.0650,
0.74583 r[] (221
1.2697 (0.0888]

19277 (0.0900
0.7228 (0.0306.
1.2618 (0.0048

10182 (0.0771)
0.7427 (0.0255)
12863 (0.0958)

10, 10,

35,38,
40, 40)

18855 (0.0606)
0.7496 (0.0181)
1.2008 (0.0681)

L&TTS (0.0552
0.7587 (0.0162
1.2333 (0.0739°

1.8051 (0.0648
0.7497 (0.0186)
1.1957 (0.0728]

1.8871 (0.0584)
0.7585 (0.0167)
1.2280 (0.0781)

IV

(15,45,

L6, 48,
20, 60)

0.8169 (0.0447)
1.1645 (0.0815)

0.8318 (0. 0309'
L1965 (0.0775

0.7112 (0.0249;
1.2407 (0.0731]

[.0440 (0.0704)
0.7327 (0.0198)
1.2676 (0.0749)

(30,30,

32,32,
40, 40)

19240 {0.0647)
0.7986 (0.0235)
1.1844 (0.0706)

1.9139 {0.0580
0.8051 r[] 0236
1.2191 (0.0765)

19160 (D.0628
0.7360 (0.0162;
1.1832 (0.0565)

10054 (0.0564)
0.7447 (0.0143)
1.2172 (0.0615)

(15,45,

19,57
20, 60)

1.9322 (0.0841)
0.7250 (0.0283)
1.2510 (0.0876)

1.9232 (0.0724
0.7451 (0.0237
1.2752 (0.0803)

1.0475 (0.0851]
0.6730 (0.0306)
1.2807 (00858

1.0347 (0.0719)
0.6965 (0.0241)
1.3021 (0.0877)

(30,30,

38, 38,
40, 40)

1.8886 (0.0587)
0.7483 (0.0193)
1.2014 (0.0716)

1.8811 (0.0533)
0.7570 f[] (17
1.2342 (0.0773]

1.8836 (0.0600]
0.7208 (0.0168;
1.1799 (0.0494]

1.8755 (0.0542)
0.7304 (0.0146)
1.2125 (0.0532)

VI

(19,57,

20, 60,
20, 60)

1.9412 (0.1074)
7272 (0.0430)
1.2300 (0.0002)

1.0348 (0.0786)
0.7436 (0.0236
1.2630 (0.0834

1.0412 (0.1074,
7272 (0.0430°
1.2300 (0.0992

1.0348 (0.0786)
0.7436 (0.0236)
1.2630 (0.0834)

(38,38,

40, 40,
40, 40)

12827 {0.0665)
0.7612 (0.0101)

(
[
(
(
{
{
(
[
(
(
{
{
(
[
{
(
{
19201 {0.0513)
(
[
(
(
{
(
(
l
(
(
{
(
(
|
(
(
1.1939 (0.0704)

18752 (0.0504
0.7702 (0.0173]

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
19142 (0.0709)
)
5)
)
)
)
)
)
)
)
1)
)
)
)
)
)
)
1.2244 (0.0747)

1.8827 (0.0665
0.7612 (0.0191]

]
)
)
]
)
)
]
)
)
)
)
)
)
)
)
)
)
)
1.9544 (0.0833)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
1.1030 (0.0704)

[ 8752 (0.0504)
0.7702 (0.0173)
1.2244 (0.0747)
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Table 4: Average estimates of the parameters and their associated MSEs at
(¢ = 2.57433,8 = 0.99038,0 = 1.55) and (T;, = 2.27,T,, = 1.48).

Case

(ky, Kz,

1,7,
ny, Nz

(Th1,Tm)
(0.92,0.60)

{Tll- Ti]:'
(1.38,0.89)

MLE (MSE)

BS (MSE)

MLE (MSE)

BS [MSE)

(5,15,
8,24,
20, 60)

2.6565 (0.1279)
1.1603 (0.1116)
1.5140 (0.0443)

25563 (0.1021)
1.2427 (0.1262)
14875 (0.0404)

2.6737 (0.1200)
1.0098 (0.0727)
1.5827 (0.0775)

2.5782 (0.0951)
1.0884 (0.0732)
1.5450 (0.0620)

(10, 10,

L6, 16,
40, 40)

2.6643 (0.1618)
11117 (0.0547)
1.5509 (0.0390)

35678 (0.1301)
1.1427 (0.0586)
1.5502 (0.0393)

26478 (0.1059)
1.0054 (0.0411)
15757 (0.0585)

2.5667 (0.0859)
1.0439 (0.0407)
15647 (0.0552)

(5,15,
LG, 48,
20,60)

2.6830 (0.1357)
1.0629 (0.0793)
1.5423 (0.0636)

25063 (0.0068)
1.1380 (0.0867)
15106 (0.0537)

77006 (0.1457)
0.9522 (0.0402)
1.6080 (0.0580)

6114 (0.0079)
1.0322 (0.0358)
15682 (0.0449)

10,10,

32,32,
40, 40)

2.6623 (0.0087)
1.0314 (0.0380)
1.5470 (0.0476)

25801 (0.0776)
10694 (0.0399)
1.5387 (0.0451)

76380 (0.1040)
0.9807 (0.0272)
1.5646 (0.0404)

2.5642 (0.0842)
1.0208 (0.0267)
1.5531 (0.0450)

(15,15,

19,57
20,60)

2.6602 (0.1269)
0.9255 (0.0412)
1.6199 (0.0636)

2.5713 (0.0887)
1.0042 (0.0338)
15771 (0.0493)

26747 (0.1400)
0.9210 (0.0457)
1.6271 (0.0712)

2.5752 (0.0975)
0.9094 (0.0370)
1.5834 (0.0551)

(10, 10,

I8, 38,
40,40)

2.6102 {0.0930)
0.9640 (0.0261)
1.5600 (0.0517)

25373 (0.0774)
1.0056 (0.0238)
1.5565 (0.0481)

76227 (0.1027)
0.9584 (0.0259)
1.5601 (0.0540)

2.5404 (0.0842)
0.9099 (0.0232)
155658 (0.0500)

IV

(15,45,

L6, 48,
20, 60)

1.0503 (0.0732)
1.5401 (0.0621)

2.5876 (0.0050)
1.1343 (0.0808)
1.5001 (0.0531)

2.6907 (0.1406)
0.9102 (0.0373)
1.6243 (0.0540)

2.5004 (0.0968)
0.9908 (0.0274)
1.5817 (0.0406)

30, 30,

32,32,
40, 40)

2.6602 {0.1010)
1.0171 (0.0330)
uﬁ-iﬁ 0.0530)

25017 (0.0781)
1.0562 (0.0361)
1.5542 (0.0499)

2.6300 [0.0012)
0.9503 (0.0196)
1.5575 (0.0380)

75507 (0.0752)
0.9915 (0.0166)
15454 (0.0352)

15,45,

19,57
20,60

0.1353)
'Ll fU!_ 0.0374)
1.6280 (0.0656)

25771 (0.0022)
1.0032 (0.0300)
1.5856 (0.0409)

2.6637 (0.1402)
0.8708 (0.0403)
16517 (0.0595)

2.5605 (0.0977)
0.9507 (0.0245)
16030 (0.0421)

30, 30,

38, 38,
40, 40)

2.6053 (0.1010)
0.9647 (0.0264)
1.5642 (0.0524)

35320 (0.0843)
1.0062 (0.0243)
1.5510 (0.0488)

6166 (0.1002)
0.9165 (0.0241)
1.5682 (0.0417)

2.5410 (0.0825)
0.9580 (0.0183)
1.5538 (0.0385)

VI

(19,57,

20, 60,
20, 60)

2.6580 (0.1303)
0.9342 (0.0414)
1.6107 (0.0653)

2.5610 (0.0031)
1.0102 (0.0356)
15775 (0.0522)

26580 (0.1303)
0.9342 (0.0414)
1.6197 (0.0653)

2.5619 (0.0931)
1.0102 (0.0356)
1.5775 (0.0522)

(38,38,

40, 40,
40, 40)

2.6400 (0.1011)
0.9547 (0.0257)

(
{
{
{
{
{
(
(
(
(
[
(
(
{
(
{
{
2.6746 (0.1325)
(
|
(
(
(
50 |
{
[
{
(
{
(
{
{
(
(
1.5801 (0.0544)

35672 (0.0700)
0.0068 (0.0228)
1.5647 (0.0499)

26400 (0.1011)
0.9547 (0.0257)
1.5801 (0.0544)

75672 (0.0700)
0.0068 (0.0228)
15647 (0.0409)
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