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Abstract This article explores the adaptive type-II progressive hybrid censoring scheme, introduced by Ng et al. (2009),
which is used to make inferences about three measures of overlap: Matusita’s measure (p), Morisita’s measure (\), and
Weitzman’s measure (A) for two Lomax distributions with different parameters. The article derives the bias and variance
of these overlap measures’ estimators. If sample sizes are limited, the precision or bias of these estimators is difficult to
determine because there are no closed-form expressions for their variances and exact sampling distributions, so Monte Carlo
simulations are used. Also, confidence intervals for these measures are constructed using both the bootstrap method and
Taylor approximation.

To demonstrate the practical significance of the proposed estimators, an illustrative application is provided by analyzing real
data.
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1. Introduction

Life-testing experiments pose challenges in controlling test duration and conserving experimental units while
ensuring efficient estimation. Censoring techniques offer a solution by removing active units and stopping the
experiment before all units fail. Progressive censoring is crucial, as it involves removing units at predetermined or
random time points during the experiment, accounting for potential losses or removals.

Over the years, progressive censoring has been extensively studied, with models falling into two categories:
progressive Type-I censoring, concluding the experiment at predefined times, and progressive Type-II censoring,
ending after a predetermined number of failures, both approaches provide flexibility by allowing unit removal at
non-terminal times.

Progressive Type-I censoring involves fixed durations at specific time points, potentially resulting in few or no
observed failures for units with long lifetimes. In contrast, progressive Type-II censoring, although flexible, may
lead to extended test durations when units have extended lifetimes, which is considered a drawback.

Kundu and Joarder (2006) introduced two progressive hybrid censoring schemes, offering alternatives to
traditional progressive Type-II censoring by ending experiments at a certain time 7'. These schemes adapt to
the data, allowing fewer than m observations in Type-I hybrid censoring or extended testing in Type-II hybrid
censoring.

*Correspondence to: Amal Helu (Email: a.helu@ju.edu.jo)

ISSN 2310-5070 (online) ISSN 2311-004X (print)
Copyright © 2024 International Academic Press



1664 OVERLAP ANALY SIS IN PROGRESSIVE HYBRID CENSORING

Withdrawn  Withdrawn Withdrawn  Withdrawn
K4 Ko Km-1 Km
Start / / / /End _—>
1:m:n X2:m:n cee Xm-t:m:n - Xm:min T
(a)
Withdrawn  Withdrawn Withdrawn Withdrawn

7o Z

J
K, nfmleRj
i

Start / / / End ——>»
X4:min X2:m:n Xgmn T Xy+1:min e m:m:n

(b)

Figure 1. Adaptive type-II progressive hybrid censoring model as proposed by Ng et al. (2009). (a) Experiment ends before
time T. (b) Experiment ends after time T.

During real-life experiments, it is imperative to acknowledge that a fixed censoring scheme may not always be a
practical approach. Any intentional or unintentional alternation during the experiment can significantly impact the
results. However, Ng et al. (2009) have introduced a new model (depicted in Figure (1) that allows the censoring
scheme to be changed as required during the experiment. This model is called adaptive type-II progressive hybrid
censoring (Adaptive-IIPH), in which a threshold time 7" switches between the original and modified schemes.

Assume there are n units in a life-testing experiment, and the effective sample size m(< n) is predetermined,
along with the censoring scheme (K7, Ks, ..., K,,); however, the values of some of the K; may change as the
experiment progresses. Assuming the experimenter has provided an ideal total test time 7. If the m-th failure
occurs before time 7" (see Figure 1(a)), the experiment proceeds similarly to type-II progressive censoring. It halts
at time X,,, with the pre-fixed censoring scheme (K, Ko, ..., K,,). Otherwise, if the experimental time has passed
T, but the number of observed failures has not yet reached m, we do not remove any items from the experiment

J
by setting K11 = Kji0 =+ = K,,—1 =0and K* =n —m — ) K,. This setting can be seen as a design that
i=1
guarantees m observed failure times while keeping the total test time not too far away from the ideal test time 7'
(depicted in Figure 1(b)). Note that if we set 7' = 0, we will have a traditional type-II censoring method. However,

if T' — oo, the Adaptive-IIPH process becomes a progressive type-II censoring technique.

Adaptive-IIPH significantly impacts real-life applications, as evidenced by its widespread use in literature.
Most recently, Alslman and Helu (2023) developed new methods for estimating the stress strength of the Inverse
Weibull distribution using the Adaptive-IIPH censoring scheme. Asadi et al. (2022) employed Adaptive-IIPH
censoring to conduct accelerated life tests on virus-containing microdroplets, monitoring Virus-MD persistence
during coughs at different time points. Alotaibi et al. (2022) utilized Adaptive-IIPH censoring for testing sodium
sulfur battery lifetimes in a chemical application employing the XLindley distribution. Furthermore, Helu and
Samawi (2021) applied Adaptive-IIPH censoring to radar-evaluated rainfall data from 52 cumulus clouds in South
Florida, highlighting its versatile utility in various fields.

Estimating the proportion of machines or electronic devices with similar failure time ranges is crucial in
reliability analysis, especially when dealing with different sources or stress levels. Various overlap coefficients
(OV L), such as Matusia’s measure p, Morisita’s measure A\, and Weitzman’s measure A, are utilized to achieve
this. These coefficients represent the common area between two probability density functions. The depiction of
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Figure 2. Overlap of two densities.

OV L for two distributions in Figure 2 displays the natural interpretations of OV L as a fraction of probability mass
under either density, represented by the shaded area in Figure 2.

OV L has found widespread use in various practical applications as well. It has been utilized in quantitative
ecology, as demonstrated by Gastwirth (1975). Furthermore, OV L has been applied to electromyographic
assessment of muscular asymmetry by Ferrario et al. (2000) and in treatment assessment during clinical trials,
as discussed by Mizuno et al. (2005).

For a deeper exploration of the various applications of overlap coefficients, interested readers can refer to the
works of Wang and Tian (2017) and Martinez-Camblor (2022).

The mathematical form of the OV L measures are as follows: Suppose two samples of observations are drawn
from two continuous distributions f;(z) and f2(x). Then the overlap measures are defined as follows:

Matusita’s Measure (1955): p = / fi(x) fa(z)de,

2 [ fi(z) fo(x)dz
JIfi(@)]2da + [[fo(2)]?dz’

Weitzman’s Measure (1970): A = /min(fl(x),fg(x))da:.

Morisita’s Measure (1959): A\ =

It is possible to adapt these measures for discrete distributions by using summations. They can also be extended
to multivariate distributions. They are quantified on a scale from O to 1, with values near 0 indicating significant
inequality (or disagreement) and 1 suggesting exact equality (perfect agreement) between density functions.

The mathematical structure of these measures is intricate, and there are no results available on the exact sampling
distributions of their estimators. Prior work includes Smith (1982) on discrete Weitzman’s measure, Mishra et
al. (1986) on sampling properties under homogeneity assumptions, Mulekar and Mishra’s (1994) simulations
on normal densities, and Lu et al.’s (1989) study of sampling variability. Additionally, Dixon (1993) applied
bootstrapping and jackknife techniques, while Mulekar and Mishra (2000) addressed inference problems.

The sampling behavior of a nonparametric estimator of OV L was analyzed by Helu and Samawi (2011). Samawi
et al. (2017) conducted a study investigating the similarities and distinctions between the maximum of the Youden
index (J) and overlap coefficient (OV L), highlighting the advantages of OV L over J.
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In this article, our primary focus lies in making inferences regarding the measure of overlap (OV L) while
utilizing Adaptive-IIPH censoring data from two independent Lomax distributions.

In Section 2, we introduce the Lomax distribution and derive the measures, as well as introduce the estimators.
Moving on to Section 3, we discuss the approximate biases, establish confidence intervals via the delta method and
bootstrap techniques for the OV L measures. In Section 4, we present the outcomes of our simulations and engage
in a comprehensive discussion. Finally, in Section 5, we showcase a practical example using real-life data.

2. The model

The Lomax distribution, also known as Pareto Type-II distribution, belongs to the category of decreasing failure rate
distributions. This has been noted in the research conducted by Chahkandi and Ganjali (2009). Initially introduced
by Lomax (1954) as a model for business failure data, it has now found widespread applications in the field of
lifetime distribution and its various extensions. These extensions are comprehensively discussed in the research of
Marshall and Olkin (2007). According to Bryson (1974), when we assume that the population distribution exhibits
heavy-tailed characteristics, The Lomax distribution can be an excellent alternative to more conventional lifetime
distributions such as the exponential, Weibull, or gamma distributions. For a more detailed exploration of the
Lomax distribution and its various applications, Arnold (2001) provides extensive information. A random variable
U is said to have a Lomax distribution with probability density function (pdf)

F =240 () w0 m

where, § > 0 and 5 > 0 are the shape and scale parameters, respectively. The cumulative distribution function (cdf)
corresponding to (1) for u > 0, is

F(u)=1—(1+pu)"?. )

For known /3, the distribution of X = log (1 + SU) is a one-parameter exponential distribution (Exzp (6)), with
pdf and cdf as follows:

1
g(z) = 56—1/9, forz > 0,6 >0 )

and
Gz)=1—e"9, forz>0,0>0 S

Because the transformation X = log (1 + SU) is a one-to-one function that strictly increases, both the original data
set U and the transformed data set X have an equivalent impact on overlap measures. Furthermore, transforming
the data to X simplifies the computation of essential properties.

Let R = g—;, as in Helu and Samawi (2011), the continuous version of the three proposed overlap measures can
be expressed as a function of R as follows:

p=12:{i, (5)
and
A=1-RTr k%,R%L (7)

According to Mulekar and Mishra (2000), p, A, and A are not monotone for all R > 0. However, they exhibit
certain properties, such as symmetry in R, meaning that OV L(R) = OV L(+). They also remain invariance under
linear transformations, Y = aX + b, a # 0 and attain the maximum value of 1 at R = 1.
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2.1. Maximum likelihood estimates

The joint pdf of the Adaptive-IIPH censored sample coming from an absolutely continuous distribution with pdf
f(.) and cdf F'(.) (see Balakrishnan and Cramer, 2014) can be written as

m J
L(6:U) = C[1 - Hf ug) [0 = Pl ®)
=1 =1
where,
C=nn—-K —-1)(n—K1—Ks—2)...;n—-K1 — Ko — ... — K1 —m+1),

is the normalizing constants. Let U = U1y < Uzimying < oo < Upyimyn, be an Adaptive-IIPH censor-
ing sample for a random sample of size m; from Lomax(6;, ) distribution under the censoring scheme
(n1,mi, K,y ooy Ky, 0,000, K% = nq —my — 3072 K} such that U,y o, < 11 < Ugy 41:my 0, - For simplic-
ity, let U; = Uiy, - Since the lifetime of product U follows Lomax (6, 3) with known (given) scale parameter
B, then by substituting Eqgs. (1) and (2) into Eq. 8, the log-likelihood function reads

*

K B 1Y) =
-7 log (1 4 Bum, ) + m log <91> - <1 + 01> glog (14 Buy)

—Z—log + Buy) .
i=1

lp

€))

Using the transformation X = log (1 4+ SU) , the order statistic X1 < X3 < ... < X,,,, will be the corresponding
Adaptive-IIPH from the one parameter exponential distribution with mean 6;. Hence, the associated log-likelihood
function of the observed transformed data becomes

(K + (04 ) S 04 S Ko

7 (10)

lw X —my IOg 01 —

Similarly for the second data set, V. = {V} < V5 < ... < V,;,, } is an Adaptive-ITPH censoring sample under the
scheme {ng, ma, L1, ..., Lj,,0,...,0,L* = ng — mg — Z;]il L;} such that Vy, < Ty < Vj, 41 from Lomax(6s, 3) ..
Using the transformation Y = log (1 4+ 8V), the order statistic Y7 < Y3 < ... < Y,,, will be the corresponding
Adaptive-1IPH from the one parameter exponential distribution with mean 5. Hence, the joint associated log-
likelihood function of the observed transformed data becomes

(L*ymz + (02 +1) ZZ"? Yi + Zz 1 Lzyl)
0o '

an

ly oc —mylog 0 —

The MLEs of the parameters 6; and 65 can be obtained by taking the first derivative of Eqs. 10 and 11 with respect
to 01 and 6, respectively, and equating the normal equations to 0 to get

mml + Zz 1%+ ZJ;1 Kiz;

b = " : ) (12)
~ (L Ymeo + Z =1 yz 212 Lzyi)
0y = o . (13)

Viveros and Balakrishnan (1994; page 88) showed that when the underlying distribution is an exponential
with unknown mean 6, and when data W1y < Wopnn < -+ < Wimen are based on progressively type-11

censored sample with censoring scheme K = (K1, Ko, ..., K,,), 0= W is the MLE of 6, and 6 ~
Gamma(m, £) in which Gamma (.,.) denote the Gamma distribution. Cramer and Iliopolous (2010; Theorems
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5 and 7) showed that the MLE when data are based on Adaptive-IIPH coincide with the MLE in deterministic
progressive type-II censoring schemes. Thus, the distribution of this particular random variable is invariant with
respect to random (fixed) progressive type-II censoring procedure. Thus, we obtain 0; ~ G(my, %);z’ =1,2.
Consequently, the means and variances of the M LEs in (12) and (13) are '

E(0,) =04, E(02) = 04, (14)
. 62 . 03
Var(0,) = —, Var(0y) = —=, (15)
mi ma

by the invariant property, the M LE of R is R= g—l. Hence, 9—?]:2 has F'-distribution with 2m; and 2m, degrees of
2

freedom (Fom, 2m,)- Thus, the variance of Ris given by:

mi(mi +my —1)
. 1
ml(mg — 1)2(m2 — 2)R ( 6)

Var(R) =

— (mi4+ma—1) R2

(e =2) and hence

Clearly, an unbiased estimator of R is given by R* = %Jé with variance Var(R*)

Var(f%*) < Var(R). Since the OV L measures are functions of R, therefore, based on the M LE estimate of R,
the OV L measures can be estimated by

p=r a7

A=—1 (18)

and,

R A1, (19)

3. Asymptotic properties of OVL

Using the delta method, the asymptotic variance and bias for OV L measures are as follows: Let OV L = g(]:?*),
then the asymptotic variance are given by

(m1 + mo — 1) R(l — R)2
ml(mg — 2) (]. + R)4 ’
16(my +mg — 1) R2(1 — R)2
ml(mg — 2) (1 =+ R)6 ’
(m1 +mg —1) Rﬁ(log R)?

AN o
Var(A) = o3 = oy a-RZ (22)

Il

(20)

™ N

Var(p) =0

1%

Var(\) (21)

g%

>

with the asymptotic bias

(mt+me—1) VR(3R? — 6R — 1)
m(mg — 2) 2(14+ R)3 ’
(m1 +mg —1) " 4R%*(R - 2)
my(mg — 2) (1+R)*

1

Bias(p) (23)

Il

(24)

Bias())
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and,
o H(R)mtma—D) R>1
Bias(A) = { H(R (m11(+n2123)1) Rel (- (25)
- ( )m1(m2—2) ) <

2R—1
2 | R1-F R{2R—log R—2}log R—(R—1)*
where, H(R) = R { ?271)3} og R—(R-1) }
Consistent estimators for the above variances and biases can be obtained by substituting R by R* in the above
formulas.

3.1. Interval estimation

Two types of interval estimation for the OV L measure are considered, namely the asymptotic confidence
interval and the bootstrap confidence interval that were introduced by Efron (1992). For a large sample, normal
approximation to the sampling distribution using the delta-method, works fairly well. Therefore, the asymptotic
100(1 — «)% confidence interval for the OV L measures is given by:

{ﬁ/\L F 0571 Za /2} , Where Z,, 5 is the 5 upper quantile of the standard normal distribution.

There is an obvious bias involved in all OV L measure estimates, however, for large samples, they work fairly
well. Thus, the bias corrected interval can be computed as follows:

(O/\VL - Bz’as(O/V\L)) + 6 557 Zafo- (26)
However, uniform bootstrap resampling approach for estimating bootstrap confidence intervals as described by
Efron (1992), is designed for one sample case. For a two-sample case, the uniform resampling rules will apply to
each sample separately and independently (see Helu and Samawi, 2011).

Let X =(X1,Xo,--,X,n,) and Y = (¥1,Y2,---,Y,,,) be two independent Adaptive-IIPH samples. Assume
that the parameter of interest is the OV L coefficient. Let S be an estimate of OV L based on the mentioned
two random samples. For B uniform re-samples, say (X}, X%, ..., X )and (Y3, Y3, ...,Y: ),i=1,2,..,B,

imy ’ Tima
let ST,S55,..., S5 be the re-sampling realization of S. Then, the uniform re-sampling approximation to the
100(1 — «)% bootstrap confidence limits can be obtained as follows: Let SE“I), 5{2), e SE"B) be the order statistics

of S7,55,...,5%. Define wy = integer(B(a)) and wy = integer(B(1 — «)). Then the uniform re-sampling
S(*w1)+s(*w1+1) SE‘W2)+SE‘W2+1) )
2 ’ 2

approximation of the 100(1 — «)% confidence interval is (

4. Simulation Study

This simulation study aims to rigorously compare the performance of maximum likelihood estimators for the
measures of overlap. These estimators are derived from diverse sets of Adaptive-IIHP censoring samples, as
described by Ng et al. (2009), generated from two independent Lomax distributions. The algorithm proceeds as
follows:

1. Generate two independent progressive type-II censored samples, denoted as Ui, Us,,...,U,, and
V1,Va, ..., Vi, from Lomax (#;,5) and Lomax (62,03), respectively. Use censoring schemes K =
(K1,Ka,...,Kp,)and L = (Ly, Lo, ..., Ly,,) as proposed by Balakrishnan and Cramer (2014).

2. Determine the values of J; and Jo, such that Uy, < T < Uy 41 and Vj, < Ty < Vj,41. Then, remove
UJ1+2, ey Um1 and V]2+2, ey Vm2.

3. Generate the first m; — j; — 1 order statistics from the truncated distribution %
1

and adjust the censoring scheme to K = (Ky,..., K ,,0,...,0,K* =ny —my — Z;];I K;). Similarly,
f2(v)

1-Fa(vyy41)

as UJ1+2,...,Um1,

generate the first my — jo — 1 order statistics from the truncated distribution as Vi, 49, .o, Ving,s
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and update the censoring scheme to L = (Li,...,Lj,,0,...,0,L* =ny —mg — Z;’il L;). Use the
transformation X = log (1 + BU) and Y = log (1 + BV') as in Section 2. R )
4. Calculate 6; and 05, and subsequently obtain the estimates of the measures of overlap g, A, and A.

In this study, we executed a total of 10 000 simulations, each corresponding to one of four distinct values of R.
Specifically:

1. When R = 0.005, the resulting parameter values are as follows: p = 0.1407, A = 0.0198, and A = 0.0311.
2. For R = 0.05, we observe p = 0.4259, A = 0.1814, and A = 0.1886.

3. When R = 0.2, the associated parameter values are p = 0.70, A = 0.50, and A = 0.42.

4. Lastly, R = 0.8 yielded parameter values of p = 0.994, A = 0.988, and A = 0.918.

These simulations are conducted based on four distinct sets of population parameters: 5 =1, (61,63) =
(0.005,1),(0.1,2), (0.1,0.5), and (0.8, 1). This comprehensive range of parameter combinations allow us to explore
varying degrees of similarity between the two Lomax distributions. Additionally, three primary stopping times are
considered: 77 = XL%J LTy = XL%J’ and T3 = X, + 2.

We then compute the associated approximate 95% confidence intervals, | Bias|, mean squared error (M SE),
length of the confidence intervals (L) and coverage probability (Cov) using Taylor and bootstrap approximation
techniques. The bootstrap approximation is based on B = 1000 resamples. For illustrative purposes we generate
the censoring samples using n = n; = ng = 20,30, m = m; = mg = 5,10, 20, and set K = L, employing three
censoring schemes:

* Scheme-I: (n — m, 0*(™~Y)), known as scheme-I, where n — m units are removed just after the first failure.

¢ Scheme-II: (0*(7”_1)7 n — m), known as scheme-II, where n — m units are removed after the last failure.

e Scheme-III: (%,O*(m‘m,%), known as scheme-III, where ”gm units are removed after the first
and last failures. For brevity, we use the notation 0*P to denote p successive zeros. Thus, the scheme

(9,0,0,0,0,0) is denoted by (9,0*°).

4.1. Data analysis and comparison study

Our study aims to examine how overlap estimators perform when applied to samples drawn from two Lomax
distributions of varying degrees of similarity based on Adaptive-IIPH censored data. Our research has revealed an
essential relationship between the similarity of two distributions and the accuracy of the estimators. This helps to
shed light on the behavior of the estimators and their effectiveness in real-world scenarios.

Most favorable estimators tend to have minimal | Bias|, the smallest M SE, and the shortest confidence intervals
(L). These desirable properties manifest prominently when a substantial disagreement exists between the two
Lomax density distributions i.e., when p = 0.14, A = 0.019 and A = 0.03, as depicted in Tables 6 and 10 where we
can notice that |Bias| and M SE are almost zero with very small L and a coverage probability (Cov) that is quite
close to the nominal level.

Conversely, as the similarity between the source distributions increases, i.e., OVL approaches 1, we consistently
observe an escalation in |Bias|, MSE, and L and a decrease in Cov across all OV L estimators. Based on this
pattern, these estimators appear less accurate and precise as the source distributions become more alike You can
refer to Tables 6-9 for more information.

Interestingly, a notable inverse relationship surfaces concerning coverage probability. As the source distributions
become more alike, the coverage probability, C'ov, decreases for the estimators p and A However, this trend
diverges for A, where the Cov improves with increasing similarity between the two densities (See Tables 8 &
9).

Furthermore, as the values of p and A approach 1, signifying strong agreement between the source distributions,
we observe a similar behavior pattern: intriguingly, the A estimator deviates from this pattern. As A approaches
1, indicating maximum similarity, only the |Bias| of the A estimator declines, while M SE, L and Cov increase
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(compare Tables 8 & 9). This suggests that the A possesses unique characteristics, performing optimally when the
source distributions completely agree or disagree.

Moreover, it’s crucial to underscore the consistent behavior of the A regarding coverage. Specifically, as A
approaches the extremes of 0 or 1, there is a consistent increase in Cov values. This highlights the remarkable
stability of the A estimator in scenarios where the source distributions either fully align or diverge.

It is noteworthy that when there exists a substantial disagreement between the two Lomax densities, there are
minimal differences between the three stopping times. Additionally, when the ratio of m/n is large (> 2/3), | Bias|,
MSE, L, and coverage probability show noticeable improvement.

Shifting our focus to the bootstrap method, results presented in Tables 10-13 align with the observations made
in Tables 6-9. Furthermore, the bootstrap results indicate no significant impact from varying censoring schemes or
OV L values, except for the consistent coverage values, which remain stable regardless of the source distributions
aligning or diverging.

5. Real life data

In this section, we present a real life data to demonstrate the effectiveness of our proposed method in practical
situations. We used data sets that contain information on aircraft windshields’ failure times. These data sets include
both low- and high-quality variants. Aircraft windshields are designed with multiple layers of materials to withstand
extreme conditions during flight and play a critical role in ensuring aircraft safety and performance. Therefore, data
on their performance is routinely collected and analyzed, measured in 100,000-hour increments. The data used in
this research is obtained from Helu and Samawi (2017). Table 1 displays the failure times for low (Data 1) and
high (Data 2) quality windshields (see Table 1).

The legitimacy of the Lomax model For Data 1 & 2 is assessed using Kolmogorov-Smirnov (K-S), Anderson-
Darling (A-D) and chi-square tests with 8 = 1, 6; = 0.0907 and 6, = 0.1340, respectively. Table 2 shows that the
Lomax model fits both data sets well with a significance level of 0.05.

Three different artificial Adaptive-IIHP censored data are created for both sets using the same censoring schemes
as those in Section 4. The associated stopping time for each scheme and the generated censored samples are given
in Tables 3 and 4.

The estimates of the OVLs are calculated based on m; = 32, mgs = 32. The corresponding M LEs, |Bias|,
asymptotic variance and 95% confidence intervals for OVLs, using Taylor approximation and bootstrap methods,
are reported in Table 5. The results illustrate the estimates’ proximity to unity, indicating a high level of
agreement between the two data sets. The | Bias|, asymptotic variances, and confidence interval lengths are notably
minimal. The asymptotic variances approach zero. Notably, estimates based on Scheme I demonstrate the closest
resemblance to the complete case.

Table 1. Aircraft windshields’ failure times

Datal | 0.0075 0.0085 0.0138 0.0165 0.0205 0.0258 0.0290 0.0298 0.0343
0.0388 0.0422 0.0425 0.0552 0.0578 0.0642 0.0642 0.0685 0.0702
0.0705 0.0723 0.0725 0.0778 0.0853 0.0887 0.0898 0.0905 0.1015
0.1035 0.1040 0.1057 0.1085 0.1163 0.1182 0.1213 0.1380 0.1458
0.1458 0.1553 0.1783 0.1965 0.3113 0.3245

Data2 | 0.0085 0.0138 0.0165 0.0775 0.0258 0.0290 0.0298 0.0334 0.0398
0.0425 0.0642 0.0643 0.0702 0.0705 0.0725 0.0778 0.0887 0.0898
0.0905 0.0948 0.0968 0.1015 0.1035 0.1070 0.1127 0.1182 0.1213
0.1425 0.1428 0.1457 0.1458 0.1508 0.1553 0.1737 0.1783  0.2057
0.2598 0.3007 0.3458 0.4235 0.4975 0.4988

Stat., Optim. Inf. Comput. Vol. 12, November 2024



1672 OVERLAP ANALY SIS IN PROGRESSIVE HYBRID CENSORING

Table 2. Test statistic and p-value for Data 1 & Data 2

Data ‘ K-S(p-value) ‘ A-D(p-value) ‘ chi-squared(p-value)
Data 1 | 0.1927 (0.0768) | 2.1384 (0.2250) 8.3344 (0.0801)
Data2 | 0.1778 (0.1240) | 1.3404 (0.1233) 3.8000 (0.4338)

Table 3. Artificial Adaptive-IIHP censored samples for Data 1

scheme | T censored data for Data 1

0.0075 0.0085 0.0165 0.0205 0.0258 0.0290 0.0425 0.0552 0.0578
I T 0.0642 0.0642 0.1057 0.1085 0.1163 0.1182 0.1213 0.1380 0.1458
1 0.1553  0.1965 0.3245 0.0685 0.0702 0.0723 0.0725 0.0778 0.0887

0.0898 0.0898 0.1015 0.1035 0.1040
0.0075 0.0085 0.0165 0.0205 0.0258 0.0290 0.0298 0.0343 0.0388
11 T 0.0422 0.0552 0.0642 0.0642 0.0685 0.0702 0.0705 0.0723 0.0725
2 0.0887 0.0898 0.0905 0.1015 0.1035 0.1057 0.1163 0.1182 0.1213

0.1380 0.1458 0.1553 0.1965 0.3245
0.0138 0.0165 0.0205 0.0258 0.0290 0.0343 0.0388 0.0422 0.0425
I T 0.0552 0.0702 0.0705 0.0723 0.0725 0.0853 0.0887 0.0898  0.0905
3 0.1015 0.1040 0.1057 0.1085 0.1163 0.1182 0.1213  0.1380 0.1458

0.1458 0.1553 0.1783 0.3113  0.3245

Table 4. Artificial Adaptive-IIHP censored samples for Data II
scheme | T censored data for Data 2

0.0085 0.0138 0.0165 0.0258 0.0298 0.0334 0.0398 0.0425 0.0642
I T 0.0643 0.0702 0.0705 0.0887 0.0898 0.0905 0.0948 0.0968 0.1015
1 0.1035 0.1070 0.1127 0.1182 0.1213 0.1425 0.1458 0.1508 0.1783

0.2057 0.3007 0.4235 0.4975 0.4988
0.0085 0.0165 0.0258 0.0290 0.0298 0.0334 0.0398 0.0425 0.0642
11 T 0.0643 0.0705 0.0725 0.0775 0.0778 0.0887 0.0887 0.0898  0.0905
2 0.0948 0.1015 0.1182 0.1213 0.1425 0.1428 0.1457 0.1458 0.1508

0.1553 0.3007 0.4235 04975 0.4988
0.0398 0.0905 0.0085 0.1428 0.0705 0.0258 0.4235 0.1457 0.4988
IIT T 0.2057 0.0725 0.0425 0.0165 0.1508 0.0948 0.1553 0.0290 0.0702
3 0.0642 0.0898 0.1015 0.0887 0.1425 0.0298 0.1737 0.0138 0.1035

0.1182 0.1127 0.1070 0.1783  0.3007
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Table 5. Results based on failure times of aircraft windshields

Asymptotic Inference Bootstrap Inference
95% confidence 95% confidence

Scheme Coeff | MLEs (|Bias|) A‘S,g:_?gltlggc Lower Upper Lower Upper
Complete p 0.9941(0.0043) 0.000084 0.9804 | 0.9839 0.9991
A 0.9882(0.0084) 0.000332 0.9609 1 0.9680 0.9982

A 0.9199(0.0050) 0.00385 0.8032 1 0.8677 0.9691

1 p 0.9925(0.0077) 0.00019 0.9732 1 0.9104 0.9999

A 0.9850(0.0152) 0.00075 0.9466 1 0.8288 0.9999

A 0.9097(0.0088) 0.00684 0.7564 1 0.6863 0.9942

2 p 0.9826(0.0082) 0.0004 0.9504 1 0.9150 0.9999

A 0.9656(0.0157) 0.0016 0.9018 1 0.8371 0.9998

A 0.8627(0.0084) 0.0067 0.7106 1 0.6945 0.9905

3 p 0.9872(0.0080) 0.0003 0.9603 1 0.9241 0.9998

A 0.9746(0.0155) 0.0012 0.9212 1 0.8539 0.9997

A 0.8823(0.0086) 0.0068 0.7296 1 0.7115 0.9866

6. Concluding Remarks

Our investigation of overlap estimators using Adaptive-IIPH censored data from two Lomax distributions revealed
important insights. Favorable estimators exhibited minimal bias and high accuracy when source distributions
disagreed, while their accuracy decreased with increasing distribution similarity. Notably, the A estimator
performed optimally in cases of complete agreement or disagreement between source distributions. We recommend
using the A estimator for applications that require high accuracy and precision. Additionally, a higher m/n ratio
resulted in improved estimator performance. This study offers valuable guidance for selecting the most suitable
overlap estimator based on the similarity of distributions.

Stat., Optim. Inf. Comput. Vol. 12, November 2024



OVERLAP ANALY SIS IN PROGRESSIVE HYBRID CENSORING

1674

1Zr6'0  ¥C10€€0°0  LSLO000'0  OF¥1000°0 1968°0  096£€€0°0  L6L0000°0  TL¥1000°0 65C6'0  066C£€0°0  1820000°0  T9¥71000°0 v

98€6'0  SELISTO0  9S¥0000°0  €£€20000°0 62680 19996200  S6¥00000  €£520000°0 °616'0  1L0SSTO'0  8L¥0000'0  ¥¥20000°0 Y

Pov6'0  €1€5880°0  ¥9CS000'0  L916100°0 0€06'0  86L8880°0  €9¢5000'0 69761000 P0€6'0  €€98880°0  TEESO00'0  ¥ST6100°0 4 11

8r6'0  £L00€E0°0  LSLOO000  O¥¥1000°0 6L¥8°0  ¥SS6€€0°0  CS80000°0  LIST000°0 6868°0  8¥¥SEE0'0  9080000°0  T8¥71000°0 \Y%

68€6'0  SLIISTO0  SS¥0000°0  2€C0000°0 °6¥8'0  865£9C0°0  0SS0000°0  8T0000'0 TS68°0  ILI8STO'0  TOSO000'0  LSTO000'0 Y

P6¥6'0  95TS880°0  €9CS000°0  9916100°0 6¥¥8'0  6¥S¥680°0  €0SS000°0  8T¥6100°0 [106'0 91016800  ¥6£5000°0  1TE6100°0 4 I

6E¥6'0  SL66CE0'0  9SL0000°0  6€¥71000°0 YLY6'0  €168C€0°0  6¥7,0000°0  TE¥1000°0 6£56'0  81C0€E0'0  €5L0000°0  6€¥71000°0 v

80¥6'0  8YSISTO0  ¥SYO000'0  TECO000'0 0Zr6'0  6¥¥0SC0°0  6¥770000°0  62C0000°0 €876'0  £€5SIST0'0  0S¥0000°0  0E€C0000°0 Y

1056'0  8916880°0  09TS000'0  €916100°0 6¥S6'0  S¥9€880°0  8ETSO00'0  LTI6I00°0 9796'0  L£09880°0  19TS000'0  0816100°0 J 1 (0z'0€)
61¥6'0  600S870°0  8YLIO00'0  8L1€000°0 IPP80  T99CIS0'0  STCTO00'0  9€S€000°0 80060 99¥S6¥0°0 61610000 01€€000°0 v

SI€6'0  S8SELEO'0  SITTIO000  €L50000°0 68€8°0  €0€0I¥0'0  ¥¥91000°0  6S80000°0 €068°0  L9TL8ED'0  £6C1000°0  L990000°0 X

$6S6°0  9¥CSO6CI'0  CTSOIT00'0  96S1+00°0 SLY8'0  LSLOIET'0  ¥PLTIOO0  669C¥00°0 2916°0  €9¥P0EI'0  T90CTI00'0  €00CH00°0 d 11T

1Zv6'0  918¥840°0  SYLIO00'0  SLIE0000 0Cc80 016¢CS0'0  9THT000'0  8L9€000°0 €068°0  L6066¥0°0  1L61000°0  £5£€000°0 v

12€6'0  $S€ELE00  TITIO00'0  CLS0000°0 €618°0  987¥CH0'0  S681000°0  6660000°0 86L8°'0  LTLI6EO0  8FEI000'0  L690000°0 ¢

29560 €€0S6CI°0  SPIIT000  L8SI¥00°0 €E18°0  9€S8CEI'0  09I€100°0  0TIEY00'0 0€06'0  9S€80€I'0  S6ICTIN00  T9ITH00'0 d I

er6'0  T0L¥8Y0°0  ¥¥LI0000  ¥L1€000°0 1€¥6'0  S89¢840°0  €CLIN000  ¥SIE0000 LEY6'0  89008%0°0  8691000°0  6C1€000°0 v

12€6'0  9¢CeLe0’0  TI11000°0  1LS0000°0 S1€6'0  S80ILE00  1601000°0  0950000°0 6S€6'0  09€89¢0°0  8901000°0  8%S0000°0 X

YLS6'0  L88Y6CI'0  I¥91100°0  T8SI¥00°0 00960  ¥L6I6CI'0  9LSIT00'0  9L¥1+00°0 0€96'0  88I88CI'0  C6¥II000 1¥E€1¥00°0 4 1 (01°0€)
1Tr6'0  8€¥9er0'0  €8€1000°0  9SST000°0 IT16°0  1619¥¥0°0  66¥71000°0  ¥59C000°0 96C6'0  YLESEYO'0  L6€1000°0  LSSTO00'0 v

LvE6'0  LY6ree0’ 0  ¥980000°0  £¥¥0000°0 81060  99S9¥€0°0  8L60000°0  £0S0O000°0 ¢SI6°0  €98¥€€00  €880000°0  €5¥70000°0 Y

96S6'0  T6SLOTT'0  09€6000°0  T99£€00°0 12C6'0  SO98LIT'O  SL96000°0  TSO¥€00°0 SO¥6'0  TT8EIIT'0  9S€6000°0  995££00°0 4 it

Y60 9L29¢v0°0  C8EI1000°0  ¥SSTO00°0 €CL8°0  1C89S¥0°0  ¥¥91000°0  0LLTO00'0 €016'0  ¥106E¥0°0  9¥¥I000°0  L6STO00°0 v

8760  €9LYEE00 9800000  TH¥0000°0 €998'0  ¥686S€0°0 T€ITO000  $8S0O000°0 8668°0 I¥P6EL00  C€60000°0  6L¥0000°0 Y

LSS6'0  €6ELOTT'0  SSE6000°0  $S9EE00°0 €6L8'0  SOS68IT°0  CELOOT000  6SYPE00°0 €060 LO6ELOTT'0  6L¥6000°0  00LEEO0O 4 I

Y60 666S€¥0°0  8LE1000°0  1SSC000°0 9LY6'0  YLYOEY0'0  9LE1000°0  €SST000°0 6676'0  0¥80€¥0'0  9€€1000°0  LOSTO00'0 v

09€6'0  €VPPEE0’0  6580000°0  0¥¥0000°0 96€6'0  IL9¥€€0°0  $S80000°0  8€¥0000°0 90¥6'0  €606C£0°0  CC80000°0  12¥0000°0 X

¥866°0  9SOLITT'0  L¥€6000°0  +#¥9€€00°0 6096'0 ILZ89IT'0  ¥S€6000°0  9L9¢€00°0 L£96'0  9096ST1°0  00C6000°0  SOPEE00°0 J 1 (T1°07)
0S€6'0  L6€1990°0  TLSE000'0  6C19000°0 8TL80  ¥69T0LO0  TO9¥000°0  9889000°0 17160 6¥LT890°0  €L6€000°0  S9%9000°0 v

1126'0  €€6S1S0°0  ¥9¥C000°0  6L21000°0 968'0  0901LS0°0  ¥0LEO00'0  L961000°0 1668'0 €LTI¥S0'0  ¥68C000°0  T1S1000°0 X

SI196°0  S6S09L1'0  €¥9TT00'0  SELSLOOO Y106'0  LE6L6LI'0  L¥6¥C00'0  T011800°0 LEV6'0  ¥TIS8LI'0  61LETO0'0 901080070 d I

L9€6'0  68C1990°0  99S€000°0  9CT9000°0 8I68°0  CTLOSTLO'0  COTSO000  80ELO000 €606'0  9¥CS890°0  S¥O¥000'0  STS9000°0 \Y%

S0T6'0  0€LSISO'0  LSYTO00'0  SLTIO000 99€8'0  €611090°0  ¥I1S¥000'0  LEYTO00'0 9¢68'0  €€8¥PS0'0 98620000  £951000°0 Y

1296°0  91909L1'0  ¥€9TT00'0  €€L8LO0'0 IvL80  €I¥6I81°0 68192000  C8¥C800°0 CI¥6'0  6ISLBLI'0  L98ETOO'0  1¥20800°0 d I

¥9€6'0  8¥¥1990°0  L9S€000°0  8C19000°0 CLE6'0  S8SIS90°0  0I¥€000°0  9865000°0 SEY6'0  SO0LS90°0  STPEO00'0  ££09000°0 v

L1260  €L8SISO0  8SPCO00'0  SLLIO000 0L26'0  ¥86¥0S0°0  S6CC000°0  L8I1000°0 62€6'0  T0160S0°0  98TTO00'0  08T1000°0 Y

8196'0  66809L1°0  1¥97200'0  9¥L8LOO0 L¥96'0  TLVLYLI'0  9L1TTOO'0  TSO8LO0'0 LOL6'0  6VS8SLI'0  09€TT00'0  T#S8LO0°0 J 1 (9'00)

A0D 1 HSIN [soeg| A0D T HSIN [soeg| A0D 1 HSIN [soeg| Srewnsy
(] :
NA_LEGW =€r wxvly =12y, ﬁﬂ_k =17 ElNEl N (w‘u) Y

11€0°0 = V PUB 86100 = Y ‘LOVI°0
=d‘c00’'0 =Yy uaym ‘(ao0) Lqeqord 93e10400 29 (FSIA) Jol1d parenbs ueow ‘() ySuoel ‘(|speg|) seiq Jo onjea njosqe :uonewrxoidde Jo[ke], ‘9 9[qey,

Vol. 12, November 2024

Stat., Optim. Inf. Comput.



1675

AMAL HELU

Vol. 12, November 2024

Stat., Optim. Inf. Comput.

76’0 CTI6GIOLT'0  98S6100°0  TCTYIO0'0 CE€68°0  9L980LI'0  SS00CO0'0  9¢v¥100°0 0926’0  TII60LI'0  S0661000 LLEVIOOO v

YLE6'0  9T0¥LOTO 08862000  €¥E8100°0 8L88°0 186680C°0 STITEO0'0 6L¥6100°0 T8I16'0  LI1T880OTO  €L90£00°0  LIO6TI00°0 X

ISY6'0  6VLSEYTO  €SS6€00°0  0£L9900°0 67680 P¥861EH¥T0  TH96£00'0  €L1L900°0 CIT6'0  TTILEYTO  $0L6E00'0  €60L900°0 d 11

1S¥6'0  16LIOLT'0  08S6100°0 0CTYIO0'0 16€8°0  €8T0CTLI'0 6902000 OFL¥IO00 9668'0  SE8CILI'0  L610TOO0  €ISYI000 v

LLEG'O  €LLELOTO  S986C00°0 1€€£8100°0 96€8°0  €I9CIIT0 LTLTEO00 8660C00°0 L6880  L9S860C°0 6THICO0'0  SIL6TI000 X

SSY6'0  LELSEYTO  0SS6€00°0  €TL9900°0 66780 8LO66GTYCO  €186£00°0  9¢8.900°0 11680 16¥SEYT0  TLL6EO00  18€L900°0 d 11

o6vr6’'0  YCOIOLI'0 89561000 ¥ICHI000 16v6'0  9608691°0 €9¥61000 6SI+¥100°0 L9S6'0  €86£0LI'0 69561000  €TTVI000 v

T6£6'0  $9€CLOTO  TE86TO0'0  TOL8TI000 €Tr6'0  YLTLI90T 0  L6S6C00°0  ITISIN00 €6¥6'0  00€9L0T°0 6LL6TO00  9IT8I000 X

0LY6'0  TY8SEYT O  8¥S6£00°0  TIL99000 9€S6'0  8Y9EEYTO0  09Y6£00°0  $959900°0 LLS6'0  99€6E£YT0  87T96£00°0  89L9900°0 d 1 (0Z°0¢)
66’0  LESLLYTO  TOIERP00'0  8660£00°0 €2€8°0  SI6ITSTO  SI8LYO0'0  00T€E000 €106'0  616¥6¥CT0 95677000  6¥81€00°0 v

Tre6’'0  806810€°0  19TL900°0  €8LTHO00 8LI8'0  L9ELOIECO  8TS8LOO'O  8TTSSO00 [988°0 SS9LSOE0 TO661LO00  OLYLY00O X

LLY6'0  9L00¥SE0  LSLSS00'0  6¥87110°0 6€£78°0  PYL8YOSE'0  8CI9800°0  LLI6GYIOO 1L68°0  009LTSE0 19098000 8SS9¥10°0 d 111

976'0  S80LLYTO  TLOEY00'0  £€860£00°0 82080 9119¢ST0  LEVO6LO0'0  086££00°0 20680 ¥L8TOSTO  €¥SSP00'0  SE1TE00°0 v

SPE6'0  SE08I0E'0  S8IL900'0  TILTYOOO TL8L'0  6£S8TIE0  6£81800°0 01665000 LELS'O  OIETLOLO  +¥9€ELO0'0 9887000 X

68v6'0  1S00¥SE0  ¥LLSS000 VISYYIOO PESL'0  00I88YE0  €£6S800°0 CT6SOSIO0 T€88'0  060LTSE0  ¥¥C9800°0 ¥8ILYIOO d 11

€SP6'0  SSLILYTO  €S0E¥00'0  ¥L60E000 LLY6'0  8TTOLYTO  SLLTYOO'O  +T80€00°0 20S6'0  LYSI9PTO0  €0vTt00'0  ST90£00°0 v

€VE6'0  €EPLIOC0  ¥PILI00'0  LLITHO00 79€6'0  8LTLOOL'O  €8S9900°0 L¥ITFO0'0 06£6'0  65S6T66C°0 L8LS900°0  #8¥1¥00°0 X

€6v6'0  1766£S€°0  TILS800'0  CTOLYYIOO Y2560  S86SESE'0  6¥SS800°0  v6EYYI00 €966'0  9950€SE°0  9€TS800'0  S98EFI100 d 1 (or1°0¢)
1SY6'0  €L89¢CC0  00LY€00'0  0¥0STO0'0 90160 89009CC°0 6C19¢00°0 SE€LSTO00 €8C6'0 0169CCT0 869¥€00°0  166¥C000 v

0S€6'0  €6LSTLTO  99LE£S00'0  L9LELOOO 68680  9I00LLTO  €STLSO00  £L69¢00°0 69160 TEBEILTO  €90¥S00°0  80THL000 X

60S6'0  S€686I€0  8I¥69000 9ITLITO0 S606'0  LOTIOTEO  S666900°0 TISSIT00 Y2e6'0  STIOPSIE0  T6689000  S689110°0 4 111

966’0 THP9ECT0  LL9¥E00'0  620STO00 TP98°'0  89918CCT°0  90LLEOO'0  06+9200°0 CI6'0  $SOPECTO  19TS€00°0  SSTSTO0'0 v

TSE6'0  LOOSTLTO  TILESOOO 61L£CO00 87S80 OIITI8TO0 TCZOI900'0  1¥80t00°0 #8680  OLLSTLTO 8L¥PSSO0'0  19SS£00°0 X

70S6'0  908861¢€°0 90769000 8SILITO0 6€S8°0  69S961€°0 $9€0L00°0  LEVOTTIO0 9016'0 6£8I8IE0  €£169000 9SHLITO0 d 11

99¥6'0  LILSETTO  8€9¥€00°'0  0I0STO00 0CS6'0  LO68ETTO  €L9%€00°0  8€0SCO00 0¥S6'0  1¥S8ITT0O0  TL6ELO00  LS9YCT00'0 v

99¢€6'0  00LETLTO  619€S00°0  v£9£€00°0 Yer6’'0  6CE8TLTO  9P9€C00'0  TLSEL000 6’0 SE8¥69C0  ILITS000  TL¥YTE000 X

CIS6'0  609861€0 98¢69000 <CTVYILITIOO 0¥S6'0  0PLTOTE0  LTS6900°0 H9CLITO0O 78S6'0  8EBLBICO 07889000 66191100 d 1 (T1°02)
6’0 61Y0PEE0 97978000  +8L8S00°0 8YL8'0  6C8LOYE0  8I6I600°0 61C£900°0 LTT6'0  9¢€le6Ee’ 0 SOTL8OO'0 89019000 v

I1¥C6'0  888LSOY'0  988ICI0'0  CTOLLSOOO LLYS'0  LOSILI¥O  T1SHCSIO0 08CTIIO0 S668°0  €TSLYIY'0  L6ITKIO0  CTI08600°0 X

€0S6'0  06¥CLLY'0  8LLTITO0  S68£LTO0 CTIL8'0  TOLTTLY'O  689€910°0  TCETCYTO0 IST6'0  €0€I8LY'0  916¥910°0 <THI6LTO0 d 11

6Cr6'0  S6S0YEE0  $6SC800°0  TLL8SO00 ILY8'0  ¥vTrSvye 0 TTP96000  61£5900°0 CLI6'0  €L6S6ECO  SLLLSOO'O  +EECT900°0 v

8676'0  1908S0¥'0  80SICIO'0  68SL8000 TLI8'0 985910 06¥0910°0  TEYHTIO0 €768°0  696ISI¥'0  vEVEYIO0 09966000 X

80560 TI€ELLYO  +¥08TITO'0  888€LTO0 L9€8'0  TLI669¥'0  608€910°0  1S¥98C0°0 L616'0  6TO6SLLY'0  SP8PIT0'0  L8S6LTO0 d 11

0er6’'0  09CTIvee'0  0797C800°0  L8L8SO00 6ev6’'0  €C8ITEC0  S990800°0 09LLSO00 2560  80I6£€€’0  S8¥IS00'0  06C8S00°0 v

6SC6'0  LTO6S0Y'0  9S8ICTO0  9T9L800°0 88C6'0  909CIOF0  ¥TLLTIO0  1S9€800°0 €9€6'0  £00€SO0'0  9806CI0°0  SEI¥800°0 X

LOS6'0  €TOELLY'O  O¥8TITO0  LE6ELTOO 09S6'0  ITS6SLY'0  €6VI910°0  8TEILTO0 6196'0 09T68LY'0  T91€910°0  T0TELTO0 d 1 (9°02)

A0D T HSIN [so2g | A0D 1 HSIN [sp2g | A0D T HSIN [spegr| Aewnsy
= v
c+ly =gp Ty =z Gl = 1 sweayos  (Wu) €

9881°0 = V PUB FT8T'0 = Y ‘64270
=d‘co0 =y uoym ‘(o) Anpqeqoid oe1on0d 2 (4SIN) Jo1d parenbs ueow ‘(]) ySuo| ‘(sprg) selq Jo anjea ainjosqe :uonewrxoidde 1ojke], /. 9[qel,



OVERLAP ANALY SIS IN PROGRESSIVE HYBRID CENSORING

1676

SEV6'0  9€L06EE0  €TI9LO0T0  06EFH00°0 S168°0  69TE8EE'0  LSTILOO0  8LSHHO00 €1T6'0  TTBI6EE'0  90¥9LO0'0 00977000 v

6TC6'0  S9SLSSHO  TIL8EIO0  ¥IH9r10°0 8868'0  $9998¥H'0  TTTSEIN'0 99087100 1268°0  TL99TSHO  8ETLEIOO  9T6LYIOO X

9826'0  8919TIE0  86LS900°0  TTIIHI00 9L98°0  1€9980€°0  LPEFI00'0  EETIHI00 LS68°0  16SSOIE0  8€0S900°0  6T9I¥100 d 11

6£76'0  9ELO6EE'0  6119L00°0  98EHH00'0 60€8'0  LIS8LEE'D  ¥8SILO00  THSYH00'0 TI68'0  €SP88EE'0  0TSILO00  TELYHOO'0 v

LTT6EO  L8I8SSY'O  TYLREIO0  68E97100 1€6L°0  TT9SOH'0  86E1E10°0  1€T0SI00 €668'0  ¥T6S8YY'0  €STSEIN0  8E68FI00 X

L8T6'0  9SS9TIE0  €185900°0  €TIIFI0D S008°0  S816€0E°0  T69TI00'0  6L90710°0 ST98°0  9vPT80E0  ¥0OTP00'0  ELETFIOD J il

Shv6'0  9¥606£€0  9119L00°0  T8EYHO00 66v6'0  TISLSEE'D  OV6SLO00  LLTYH00'0 89660  1¥S96€E0  68T9LO0'0  9SPHH000 v

¥ST6'0 16009570  6€88E10°0  9FEIVI00 §6T6'0  6£STISY'0  ¥T68EI00  YOLSHIOO 8LE6'D  T6SSLSY'O  6L96E10°0 09997100 X

S0€6'0  86SLTIE0  TS8S900'0  LEJTFIOD IS€6'0  LOPIEIE0  $665900°0  88¥1¥10°0 T8E6'0  PLEEETE0 69099000  8E61H10°0 7 I (0z'0g)
€9v6'0  €9TS16¥°0  8¥8TII0°0  S8IS600°0 €7T8'0  LOS1987°0  0TLEIIO0  I8LY600°0 €668'0  669€687'0  €0€€910°0  0ILS600°0 v

9506'0  60STSY9'0  9T888TO'0  LTSTIE0O'0 8€SL'0  69¥6865°0  LETO9TO'0  TTIITEDD S9€8'0  88TP9T9'0  1S89LTO'0  YILLIE0D X

vTI6'0  OLISISKO  LLTEPIOO  €0TTOLO'0 SLOL'0  8816STH'O  €V60EI00  90PS6T00 10$8°0  ¥0860VP'0  896LET00  TL866TO0 J 11

TLY6'0  69TSI6F0  €T8T910°0 99156000 8¥8L°0  9690¥87°0  ¥69€910°0  S9SE600°0 PT88'0  TILTE8Y0  889€910°0  TO6S600°0 v

L9060  €89¥SY9'0  9¥688C0°0  10LTIE00 880L°0  1€L6€8S'0  €TIISTO0  TI60TEOD 01280  LTOTTTY0  Y9EHLIO0  65H61£0°0 X

9I16'0  LO99ISHO  6YEEFIOO  11TTOLO0 YTEL'O  ISYOLIYO  YPELTIO0  6CTT6TO0 CEE8'0  €8€E8EY'0  €OLIEIN0  TESO6TO0 J i

TLY6'0  860SI6F0 00829100  1S1S600°0 6876'0  96L8065°0  ¥PETIIO0  LOOS600°0 6TS6'0  6¥90065°0  90LI9I00  €L9¥600°0 v

TLO6'0  TOPSSH'0  SL68STO'0  809TIE0'0 L6060 S96LSY9'0  $S688T0°0  OLEIIE00 TTI60  L98I9F9'0  91688T0°0  £FE60£0°0 X

YTI6'0  9LTLISKO I8EEVI00  66170€0°0 LS16'0  €99TTSY'0  08SEVIO0  ¥L8IOE00 16160 LSS0ESY'0  €¥6EVI00  TIEI0E00 J I (or'og)
€8Y6'0  6L6VYYY'0  06£TEI00  TEELLOOO €806'0  10S9VPY'0  L6YEEIO'0  S9I8LO00 L6T6'0  90ITPP’0  €9YIEI00  TTOLLOOO v

8V16°0  66C1885°0  1€99€T0°0  6SSHSTO0 SPS8'0  £990LLS'0  €S10£T0'0 10009200 €L88°0  Lb€9I8S0  61€TETO'0  810EST00 Y

€L160  +0S6807°0  €YLSTIO0  1109%200 9798'0  TTE6IOF0  PPSTIIOO  TE9SHTO'0 1L68°0  €8FF90V'0  LLVPIIO0  €8€¥PT00 J 11

88v6'0  0I18YYYY’0  99€TEI0'0  9LELLOOO 0vS8'0  OIL8EVF0  6LTHEIO0  16S8L00°0 L8060  TI89I¥¥'0  OTLIEIO0  68TLLOOO v

€616°0  1S9T88S°0  90LIETO0  6SPPSTO0 026L'0  ¥109295°0  1€61TT00  661+970°0 v198°0  LI€09LS'0  9906CT00  8T8YSTO'0 Y

T8I6'0  SLYO60Y'0  98LSTIO0  LOO9YTO'0 SE08°0  L6EYEOED  €588010°0  TIEYHTO0 LELZ'O  OSLIEOY'O  S86TITO0  806EHT00 d i

€8Y6'0  rSyvvy'0  8TETEIO'0  8YELLOOO ¥TS6'0  8¥80SKH0  YI9TEIO0  SISLLOOO T9S6'0  6L98THF0  SSITEI00  LOLILOO'O v

6916'0  LEIS88S'0  LYSIETO'0  SOEHSTO'0 86160 09966850  96LLETO'0  610S5T0°0 LST6'0  LLOV68S'O  9S69€T0'0  T9POSTO0 X

1126'0  1LIT60Y'0  098S110°0  $009¥20°0 P0T6'0  66L960F'0  €L09T10°0  ¥9+9v70°0 0626'0  11€601%'0  €099110°0 090700 J I (Tr'oo
6976'0  0112099°0  TEOTOLO'0  OVLSLIO0 ISL8°0  8999€69°0  8L¥HOE0'0  90VILIOO §ST6'0 96691990 89T90£0°0  6SOLLIOO v

S€88°0  1960TP8'0  LY9LTSO'0  SIEFLSO0 PILL'O  $1€8S8L°0  9L098Y0'0 61158500 L8E8'0  S69EYT80  €VEIISO'0  LEBBRSOD X

SY68°0  8€¥6909°0  8TELLTO'0  0SO6SS0°0 Y86L°0  9YOPFLSO  YLTISTOO  199S¥S0°0 8LS8'0  991SK6S0 16569700  TEYSSO0 J 11

TLY6'0  SEEE099°0  T8OTOLO'0  ¥T6SLI00 16V8°0  ¥889169°0  £€8S0€0°0  ST¥9910°0 S0T6'0 97660990 T6I90£0°0  69S9LI00 v

0v88'0  1LTSTKS'0  866LSO'0  18ELSO0 SYEL'O  T160S99L°0  S80TLYO'0  S6TS8S00 SEE8'0  98€TOTY'0  6E0EISO'0  YIL8SSO0 X

0v68'0  S6YIL090  8PLLTO0  10T6SSO0 €E9L°0  €6V9TIS0  YEBBYTO'0  €L6BESOD YTS8'0  8ETETOES0  8FIBITO0  ¥90LSSO0 J il

PLY6'0  60€7099°0  9STTOL0'0  ¥96SL10°0 TTS6'0 8T608S9'0  YEVO6TO0  66SYLI00 L096'0  9¥L9T99°0  LLLTOLO'0  LPSILIOO v

1788°0  68€9CH8'0  8I18TSO0  8ESYLSO0 8€68'0  66365¥8'0  60£6TS0'0 08899500 9868'0  S685ES8°0  L60LESO'0  880SLSO'0 X

€V68'0  €L91L09°0  60SLLTO'0  ¥8T6SS00 ¥S06'0 18990190  I€¥6LT0°0  1T6LSSO0 Y€06'0  81S9TI90  ¥9TISTO'0  9¥STISO'0 4 I (9’00

A0D 1 ASIN [sm2g| A0D 1 ASIN s | A0D 1 ENA lsorg|  oyewnsyg
(s :
e+l = ¢p Ty =g ?_k =1z QYOS (wu) %€

¢¥v'0 =V puego

=Y‘L0=17"‘¢c0 =y uaym ‘(e0)) AIqeqoid o3e10A09 29 (SIA) 10112 parenbs ueow ‘() YPIu9[ ‘(|speg|) seiq Jo anfea aynjosqe :uonewrxoidde 1o[Ae], ‘g 9[qe],

Vol. 12, November 2024

Stat., Optim. Inf. Comput.



1677

AMAL HELU

IPL6'0  6¥0EF9Y'0  €ETIVIO0  1¥90¥00°0 YOr6'0  8TOLIOY0  TEL6EIOO  SEVIH00'0 81960  0611€9¥°0  1SSO¥I00  vPPIr00°0 v

19LL°0  T#T8I0T0  €685400°0 99556200 €88L°0  99T061T°0  L6SIS000  LLIY8TO0 TTBL'0 8Y0S60T0O  SEP8F00'0  0096870°0 X

9SLL'O  SSTBYOI'0  SPLTION0 66595100 €16L°0  S868YII°0  ¥OLPIO0'0  YE6TSIOO 1€8L°0  €0YE60I'0  STIEIO00  TEFPSI00 J i

8€L6'0  €LTEYIY'O  9¥TIFIO0  0160%00°0 6806'0  S89L8SH0  9908€10°0  LIT+€00°0 6576'0  SPP9IOF0  €0L6EI00  £CLOVO0'0 v

PSLL'O  969910T°0  8E8SHO0'0  LLIS6TO0 606L°0  TI9TSETO  TETLSO0'0  €VTTLIO0 TY8L'0  8YTI8ITO  PLSISO0'0  TSEETO'0 X

0SLL'0  6SELYOI'0  LTLTION0  8£99S10°0 S66L°0  TOYLYTI'O  9¥LIT00'0  T1S8FI00 888L°0  ¥SYLYII'O  91LPIO00  ¥8TTSIOO J il

YSL6'0  ¥S6EYIF'0  98TIVIO0  LSHIH00'0 LLLE0  OEISYIP'0  €SEIPIO0  699EH00°0 T086'0  9YT6YIY'0  86SI¥I00 1997000 v

SELL'O  LIETIOTO  TLISYOO'0 89656200 19LL°0  YEITIOT0  T9PSHO0'0  €1TL6TO0 TELL'O  LSI9L6I'0  TETKHO0'0  ¥6EL6T00 X

8ELL'O  96LYYOI'0  TLITIOO'0  ¥ELISIOD YOLL'O  8LYEFOI'0  €6STI000  6LTLS100 TE€LL°0  LL8ETOI'0  LTTTIO0'0  €SOLSTO0 7 I (0z'0g)
PPL6'0  TI6LILI'0  999T0E0'0 91188000 6568'0  ¥8TI69°0  8LESSTO'0 68691000 9576’0 £965699°0  6SL96T0'0  T898900°0 v

90LL'0  ¥SSSTIED  SLE6VSIO0  9569090°0 106L°0  TE6E9TY'0  0I8S8I0'0 19891500 808L°0  0TE8I6E'0  TSI6910°0  TL8LISOO X

LILL'O  €79T€61°0 18657000  POEEEE0D 1808°0  TP9T9ET0O  1L66S00°0  +8900£0°0 898L°0  989€TIT0  L60TSO0'0  8LYEIE00 J 11

TYL6'0  11889L9°0  6€LTOL0'0 11168000 LL98'0  ¥SPIESO0  ¥TLESTO'0  €6T0F000 $8€6'0  T8TO6LIY0  1EYS6TO'0  6¥THI000 v

1ILLO  166£C9€0  8¥87S10°0  STSLO900 S98L°0  SITEEYF'0  068€610°0  60E16+0°0 008L°0  L9SOL6E0  ¥09ILIO0  SOE8SSO0 X

YTLL'O  6TTIE6I0  €1657000  0TSEEEO'0 S608°0  ELEYSYTO  996£900°0  9S6E6T00 898L°0  06£091T°0  00EESO0'0  Y8LSIE00 J i

EVL6'0  69169L9°0  L9LTOLO'0  1ST6800°0 09L6'0  S6L69L9'0  €6LTOLO'0 6506000 89L6°0  L89ILLY0  ST6TOLO'0  ¥96T600°0 v

ITLL'O  €SEYTIE0  €€8FSIO0 0080900 10LL°0 009¥C9€'0  L9OSSTIO0  $€96090°0 8ILLO  SEVIEIE0  8TPSSIO0  LPOLI900 X

6TLL'O  LETTE6I'0  €68SH00°0  TEIEEE0D'0 SILL'O  1€60€61°0  #S65¥00°0  1L9¥EE00 9TLL'0  8TLTEOI'0  SS6SH00'0  09€9€€0°0 J I (or'og)
LvL6'0  TEOIT19'0  LO09YTO'0  8SI¥LOOO LES6'0  89¥0LO9'0  1L6THTO'0  €160900°0 Lv96'0  S¥89809°0  091¥¥T0'0  8SLILOOO v

PILL'O  ST6S60E0  T6SIII00  TEC00SO'0 988L°0  SPOSOEE'0  66£0CI00  68LSLYO'0 L6LL'O  Tb8TTEO  8ILLITO0  €161640°0 Y

IELL°0  8869€91°0  ¥9+TE000  6¥91LT0°0 TE6L'0  66ELILI'0  868SE00°0  0£STITO0 LTBL'O  EISLILI'0  8ELPEOOD'0  0T969C00 J 11

0SL6'0  EYSTII90  SPO9YTO'0  8E0VLOO'0 9€76'0  0LOLI09'0  0906£T0°0  96T8+00°0 6TS6'0  €€95909°0  S8STHTO'0  88E900°0 v

OILL'0  TLIL6OED €6VIIIO0  6L500S0°0 €88L°0  TE98ISE'0  €566C10°0  €LESYFO0 TY8L'0  66S6IEC0  188ITIO0  8IL0SY0O'0 Y

0TLL'O  8YSSE9T'0  ¥THTEO0'0  S8LILIOO ¥86L°0  1T6S061°0  0S66£000  EETSTO0 Y68L°0  LOTILLI'O  8FFIE00'0  S09S9T0°0 d i

8¥L6°0  LOVTIT90  6019¥T0°0  6867L00°0 69L6'0  SYYLII90  T6YIYTO'0  8619L00°0 T8L6'0  0889119°0  €I¥9¥T0'0  1112900°0 v

81LL'O  SLT680E0  1TEITIO0  ¥PIT0S00 €69L°0  THTO90E'0  9S00I10°0  0LETOSO0 9TLL'0  1SL980E'0  S6TIIIO0  6V6L0SO°0 X

0ELL'0  STRTEII'0  PSETEO0'0  600TLTO0 €ILLO  TSESIOI0  S881€00°0  TITTLIOO TYLL'O  8€€8T9I'0  L8ITE00'0  80TSLIO0 J I (Tr'oo
STLE'0  ¥T61816°0  16SS9S0°0  S98LEIND TYT6'0  OIL8E68'0  1S96ES0'0  +68€800°0 9656'0  89¥6016'0  ¥68LSS0'0  0STITI0°0 v

6SSL°0  LTTBIBS'0  08FCTHO'0  9SESLOI'O TLIL'O  1¥6€8€9°0  9E¥IH0'0  +9S€T60°0 9S9L°0  9LSLEO9'0  09€8THO'0  69L¥101°0 X

16SL'0  SSELETED  0TFSEIO'0  $900T90°0 088L°0  T888F9€°0  901ESI00  €6801S0°0 LELL'O  89T89EE0  +¥TEOVIO0  T1LY6S00 J 11

0€L6'0  66LEBI6'0  SO8S9S0'0  9SSLETO'O T868'0  S6L8E88'0  YLS6CSO'0 191,000 €966'0  6961606°0  T109SS0°0  8S6L010°0 v

ISSL°0  688£98S°0  L9ITTYO'0  L¥¥9LOT O 0T9L'0  S00S0S90  €6L0S70'0  06L8980°0 9Y9L°0  €80SL09'0  €¥90EX0'0  0£8+001°0 X

Y8SL'0  1S6EETE0  0ETSEINO  O1+0T90°0 L68L'0  6EVOLLE'QD  S8EBSTO0  YOELYSOO OPLL'O  098L6EE0  YELIVIOO  SL606S00 d i

LTLE0  T9EV8I60  €L8S9S0°0  €SELEIND 8SL60  S¥8S616'0  810L9SO'0  YELIVIOO L8L6°0  LOLLTT60  LYLOLSO'0  L9SOSIO0 v

9SSL'0  €LETI8S0  HTOTTHO'0  €099L01°0 L8SL'0  6T0EY8S'0  T161TH0'0  8€8E6010 067L'0  96S€TLS0  1TOVIV0'0  98STOI1°0 X

SLSL'O  ST8TETE'O  HSISEI00  00¥0TI0°0 YTIL'0  TO6SITED  6897E10°0  OFLITIO 0 €ISL'0  €TI9EIE0  0€80ET00  9IE6T90°0 4 I (9’00

A0D 1 ASIN [sm2g| A0D 1 ASIN s | A0D 1 ENA lsorg|  oyewnsyg
(s :
NA_LEGW =€r wxvly =12y, ﬁﬂ_k =17 ElNEl N (w‘u) Y

8160 = V PUB 886°0

=Y ‘966°0 = d ‘80 = Y uaym ‘(e0)) Aiqeqoid 93e10A00 29 (SIA) Jo11e parenbs ueaw ‘() ySud[ ‘(|sprg|) seiq jo anjea aynjosqe :uorewrxoidde 1o1he], ' 9[qe,

Vol. 12, November 2024

Stat., Optim. Inf. Comput.



OVERLAP ANALY SIS IN PROGRESSIVE HYBRID CENSORING

1678

1S6'0  +¥E€TSE00  €180000°0  LTOIT000 1S6'0  8¥60vF00  16£10000  LSE9100°0 876'0  9S€00¥0°0  €SI10000  89TH100°0 v
1S6'0  $008L20°0  81S00000  £290100°0 160 0ISSSE0'0  S¥600000  9¥09100°0 876'0  0IY61€0°0  T9L0000'0  €6LET000 X
1S6'0  TTEY060'0  STTSO00'0  8TELIN00 1S6'0  +6£6011°0 1680000  €485200°0 876'0  SPS6101°0  LITLO000  9I€E€T000 d 111
TS6'0  S6VISE00 60800000  LL601000 SP6'0 61796500 STTTOO0'0  086TTO00 1S6'0  ¥IPLYPPO'0  TEYIO0D'0  LIELIOOO v
T66'0  06TLLTO0  S1S00000  +LSOT000 SP6'0  €P9THFO0 1910000 67622000 1S6'0  95909¢€0°0  0L600000  0889100°0 X
TS6'0  ¥8TF060°0  10TS000'0  TS8LIN00 SP6'0  6LESIET'0  $TETIN00  LIBSE000 1S6'0  LOSLTIT'O  S098000°0  0£6LT00°0 d II
6V6'0  69T6v€0°0 10800000 62801000 6S6'0  €80SHE00  1SL00000 06501000 SP6'0  9S00¥€0°0  ¥S80000°0  80LOT000 v
6V6'0  1¥¥SLTO0  80S0000°0  ££¥0100°0 6$6'0  T00TLTO0  8LFO000'0  SOTOT00'0 SP6'0  L88L9T00 64500000  +¥TO1000 X
6v6'0  T688680°0  T9ISO00'0  €T9L100°0 SS6'0  6T8L880°0  T18¥000°0  SSTLIN0O SP6'0  680LL80°0  ¥TFSO00'0  168L100°0 d I (0T°0€)
SS6'0  ¥196£S0°0  ¥60T000°0  6¥€€T000 ¥S6'0  1€€8L80°0  $6C9000°0  S8TIS000 876'0  SL90890°0  019£000°0  £9S+€00°0 v
SS6'0  LTPPPP0'0 16710000  91TETO00 ¥S6'0  S90S8L0°0  €0SS000°0  6LTHS000 876'0  £0L08S0°0  S¥8TO00'0  9££S£00°0 X
SS6'0  PTLIEEI'0 19811000  SOL9E000 ¥S6'0  YEYSO0T0  0S¥8T00°0  0¥S9LO00 876'0  68SE€TI1°0  08€8100°0  0OI1£S000 d 111
SS6'0  LTHBESO'0  $60T000°0  +ETETO00 966'0  0£61001°0 680000  TLETI000 9¥6'0  86S81L0°0  60I1¥000°0  LS9LEODO v
SS6'0  L8EEPYO0 16710000  660£200°0 9S6'0  YLYOT60'0  ¥9L000°0  F1EL900°0 9%6'0 0061900  STE£0000  9LLSE000 X
SS6'0  S6L8TEI'0  LS8IT000  8ES9£00°0 9S6'0  98€5TTT’0  TYTSE00'0  L691600°0 996’0  +FT8691°0  68£0700°0  19SLS00°0 d II
6S6'0  LSTRESO'0 86070000  00TETOO0 0960  0TPSTSO'0  €10T000°0  ¥1+¥CT00°0 TS6'0  LO9TTSO0  6¥61000°0  LTOTTO00 v
SS6'0  88TEFYO'0  ¥6¥1000°0  890£T000 0960 0601€70°0  SSFI000°0  1€2TT00°0 TS6'0  OP6LTFO0  €LE1000°0  ¥L81T00°0 X
SS6'0  T908TET'0  $LSITO00  16¥9€00°0 0960 660C0€T°0  €8ITTI000  0£ESE000 7S6'0  8L806CT°0 TLITION0  ST9YE000 d I (01°08)
€P6'0  TESYSYO'0  6LLI0000  LSTOEI000 0v6'0  9L68LSO'0  €£8T000°0  T8E9T000 L¥6'0  TI8ETSO'0  L661000°0  9+0TTO00 v
€76'0  8S0S6£0°0  SSTIN000  SE06100°0 0v6'0  ¥SIE8Y0'0  SPITO00'0  THSITO00 L¥6'0  9800€70°0  SIFI0000  LE6ITO00 X
€P6'0  066L0TI°0  ISIOI000  88¥0£000 0v6'0  SLSTIFI'0  0£0ST00°0  9TT1+00°0 LP6'0  T9896T1°0  L8ETT000  £F¥F€000 d 111
760 €1SE8Y0°0  1LLIO000  T6I6100°0 876'0  6£¥¥690°0  T60Y0000  T99SE00°0 876'0  TPS0LSO'0  LTFTO00'0  #09ST000 v
1760 ¥S8£6£0°0  8¥TI0000  8€68100°0 876'0  SSPS6500  60££000°0  £199€00°0 876'0  0SOPLFO'0  TLLIO000 98957000 X
760 6£0SOTI'0  LOTOT00'0  SHEOL00°0 8%6'0  0790S91°0  8LTOTOO'0  9ILS000 876'0  SO6L6ET'0  00FEIN00  €6L6£000 d II
6’0 SSSI8P0'0  99L1000°0  8£06100°0 SP6'0  $TI99P0'0  LSLTIN00'0  99€8100°0 LS6'0  TLELSPO'O  TEPIOO0'0  STELI000 v
6’0 890T6£0°0  9¥TI000°0  98L8100°0 SP6'0  88¢8L£0°0  1STIN000  [L08100°0 LS6'0  TIV69E0'0 69600000  T+0L1000 X
6’0 96S00CT°0  S900100°0  LITOE000 SP6'0  €1899TT°0 88660000  L¥T6T000 LS6'0  TLL6YIT'O 06580000  L¥TLTO00 4 I (T1°02)
876'0  S689LLO0  $08S000°0  LLITY000 6£6'0 97999110  +LETI000  TELLOOO P60 €€98060°0  LTS90000  LSEES00'0 v
876'0 886,900 86£S000°0  ¥S8EF000 6£6'0  €SOTITI'0  €£TTIO00  SE8S800°0 PP6'0  TE68IS0'0  S65S000°0  L889500°0 X
876'0  6698081°0  9TTSTO00  811¥900°0 6£6'0  TLYSSFTO  £PI8F00°0  SHOITT100 Y60 ¥8TESOTO  1STOL000  €1€6L00°0 d 111
6V6'0  SE8ILLO0  #18S000°0  LT8I¥000 LP6'0  €OEPEET'0  8T8ILO00  8HTE600°0 SP6'0  €€TIE600  $S69000°0  6£S5S00°0 v
6V6'0  6797L90°0  0S¥S0000  SEYEY000 LP6'0  €S00IET°0  T¥LLIO0O  TOSSOTO0 SP6'0  L80€80°0  £€909000°0  I+¥6500°0 X
6V6'0  6LTO66LI0  $TISTOO'0  L99€900°0 LY6'0  6S99¥LT0  €TT0900°0 9HOIE100 SP6'0  €SIS60T0  1L91€00°0  61£2800°0 d II
0S6'0  €990LL0°0 60850000  #ILIF00°0 8¢6'0  ¥608SL0°0  ¥TLY0000  ¥I10¥00°0 LE6'0  09LIELO0  €8TH0000  ¥L6LEOOO v
0S6'0  0£¥EL90'0  19¥S000°0  €6TEF00°0 8¢6'0  €911990°0 #€8€0000  0I81+00°0 LE6'0  199€€90°0  SLEEO00'0  8SE6£00°0 X
0S6'0  €60L6LT°0  €L0STOO0  STSE900°0 8¢6°0 LYPLILT'O  S8TETOO'0 18909000 LE6'0  6898TLT°0  €691200°0 61LLS000 4 I (9°02)
A0D 1 ASIN [sv2g| A0D T ASIN [so2g7| A0D 1 ASIN [sprer| dewmnsy
c+ly =g TWLX =7z Fly =1 awayds  (Wu) €

VI1€0°0 = V PUB 8610°0

=Y LOFT°0 =9 ‘G00°0 = Y uaym ‘(a0)) Aqeqoid 23810400 29 (FSIA) Jo110 pasenbs ueow ‘() YPSuQ] (|sp2g|) seiq jJo anfea aynjosqe :synsai densjood "0 9[qeL

Vol. 12, November 2024

Stat., Optim. Inf. Comput.



1679

AMAL HELU

1S6'0  €V6¥SLI'0  T¥86100°0  1S61¥00°0 1S6'0 CI98¥1T0  98LIE000  T1¥#0900°0 8¥6'0  661CTL6I'0  1TILCO00  890¥S00°0 v
1660 196¥81C°0  00E€¥1€00°0  LSOL900°0 1S6'0  L8LT69T0  €9LIS00'0  8119600°0 8¥6'0  PPEIOYT0  18SEY00'0  L9TSB00'0 Y
1S6'0  0100€¥T’0  9L¥PLEOO'0  SETIE00°0 I1S6'0  T9STT6T'0  ¥599S00°0  #1L8¥00°0 8%76'0  90860LT°0 19L6¥00°0  €8SS¥00°0 4 I
¢S6'0  TOOISLT'O  LYL61000  L9LIY0O00 S¥6'0  ¥P00SSTO  ¥6rL¥00°0  9¥LT8000 1660 €v6081C°0  8S8CEO0'0  £€891900°0 v
TS6'0  €€66L1T0  0LTIE000  L9L9900°0 S¥6'0  €0¥SOTE0  9198L00°0  8¥S6CI00 1S6'0  €606TLT'0  S9TES000  S981010°0 X
¢S6'0  IS8YCrT’0  8IELEOO0  S609€00°0 SY6'0  LTLTOVE'0  TBL6LOOO  T6L£900°0 1660 8SITL6T'O  T806S00°0  0ITESOO'0 4 I
6¥6'0  €0SOYLT'0 98561000  SITIY00'0 €S6'0  T6£0CLT'0  0TEBTO00  88C0¥00'0 SP6'0  TTLY969T'0  ¥£€90T00°0  LOETF000 v
6¥6'0  €€6991T°0  9L60€00°0  L68S900°0 666'0  10STYIT0  €806C00°0  L6¥¥900°0 S¥6'0  8CS80ITO  88LCEO00  1¥15900°0 Y
6¥6'0  9¢0T1¥C0  $60L£000  #L95€00°0 §S6'0  61178¢T0  POYPE00'0  0£0SE00°0 SP6'0  LI8YSETO  $¥98€000  65,9€00°0 4 1 (0z'0¢)
666'0  €6STLSTO  TLSSY00'0  +0L¥800°0 766'0  607618€°0 TEBLOIO'O  LESBITO0 8¥6'0 ILESTIE0  16¥0L00°0 80€0CTIO0 v
€66'0 9166CCE'0  TSISLOOO0  €€€CETI00 ¥66'0  ¥9C0ELY'0  6E€9LI00  L8E6YTO0 8¥6'0  €CC616€°0 LTIIITO0  €¥9€810°0 Y
6S6'0 1T8¥¥PPE0  THO8LOO'0  TIS9900°0 7S6'0  6LTTRLY'O0  LILTSTIO0  8¥FITIOO 876'0 9LLEIOY'0  8IBOTTO0  THE6800°0 d I
666°0  19CL9STO  S9SSY00'0  €6C¥800°0 966'0  09610Cy'0  TeVICIO0  99€L610°0 96'0 1C6€9C€°0  €L08LOOO  TT96CTI0°0 v
€66'0  LS9ETTE0  6VISLOO'0  60LIETO0 966'0  ¥0€9S1S°0  8IPCICO0  £££88C0°0 9%6'0 €SS980%°0  TL68TIO0  €589610°0 X
6S6'0  66SLEVED  0TO8LO0'0  9£T9900°0 966'0  €SYOVISO  LSTLLIOO  €ISTYIO0 9%6'0 9L860Ct’0  LEIOTIO0  8SES600°0 4 I
€66°0 TST99STO0  ¥€9S¥00'0  T1STH800°0 0960 €0€SISTO  9€TEF00'0  6891800°0 7S6'0  89€96¥C°0  TO6CY00'0  8€00800°0 \Y
666'0 88LTCTE0  TLTSLOO'O  TISIEIOO 096'0 CI9LESTE0  ¥PEILOO'0  I¥6LTIO0 TS6'0  1€99¢€1€°0  S9S0L00°0  689SCI00 Y
6S6'0 OPESEYE'0  LOT8LOO'0  #S19900°0 0960 9¢008¢€’0  0€9CLO00  L9SP900°0 ¢S6'0  TITOSEE'0  LLIYLOOO  $9LT900°0 4 1 (01°0¢)
€r6'0  0ICTLEETO  €116€00°0  L990L000 076'0  08S€CLT’O0  1S8LS00'0  881+600°0 L¥6'0  96LS0ST’0  T1LE¥00°0  8T86L00°0 v
€v6'0  LSLIE6T0  T9¥P900°0  OSEITT00 0¥6'0  ITLTIYE0  L6LS6000  ¥61SYI00 LY6'0  O¥6rrIc€0  8LBILOOO  CIVSTIOO Y
€r6'0  €T0PSIE0  €¥TL900'0  6¥CTLS00'0 0¥6'0  CTIOTI9E'0  S¥6£600°0  0CTITLOOO LY6'0  8FIYIEE0  90€SL000  TI8TI900°0 4 I
1760 0€91€€C0  ¥¥68€00°0  9€€0L00°0 876'0  TOEILIE0 199LL0O00  69€€CI00 8¥6'0  80C869C°0 LLYISO0'0  TC91600°0 v
176'0  SPO¥C6T0  SLIP9000  SS8OTT00 876'0 ¥9¥996€°0 €¥I8CI00 6£EL8T00 8%76'0 9TLLBEE'0  0T0S800°0 TI9T¥I00 X
I76'0  LOELYIE0  L869900°0  LIOLSO00 8%6°0 8LSTIIY'0  60¥6110°0  8L8I600°0 8¥6'0  LLE6SE0  0S¥9800°0  I¥L6900°0 4 II
6’0 9TeeTET0  0088€00°0  #8L6900°0 S¥6'0  S619STT0  CTO¥8E00'0  8ELLYOO0 LS6'0  989¥CTTO0  ¥L8TEO00  $69£900°0 v
w60 6LEVI6T0  €86€900°0 0001100 S¥6'0  89L¥YC8T'O  9L6T900°0  €5€9010°0 LS6'0  9PSLBLTO  8I¥ES00'0  LT¥IOIO0 X
r6'0  8989¢€1€°0  9£€999000  #599500°0 SP6'0  €769S0€°0  S665900°0  STSHFS00'0 LS6'0  6S9YC0€0  €T68S00°0  0L¥0SO0'0 4 1 (T1°'00)
876'0 8Y86SYE'0  89LI6000  9€LEVIOO 6€6'0  LSTITOP'0  0S8CLIO'0  T8LOETOO 776'0  L8EOI6E0  9ESYFITO0  168TLIOO v
876'0 TYOSIEr'0  6CI6VIO0  8IESICO0 6€6'0  €55609S°0  €L9SLCO0  SSSEEE00 6’0 LOSEY8Y'0  YELLBIO0  €20TST00 Y
876°0 LIOLI¥Y'O0  ¥SLEETO0  987SOT00 6€6'0  ¥98ILYS'O  +LO8ICO'0  08TSIT00 776'0  8TOEY8Y'0  06£9910°0  6¥STTIO0 4 I
6¥6'0 ¥e6Ivre0 60606000  LSOTHI00 Ly6'0  LE6010S0  ¥96£0C0°0  0060LC0°0 S¥6'0  G80S86€0  8CE6IT00  0698LI00 v
6¥6'0 09ce6Ty’0  OILLPIO0  €20¥1T0°0 L¥6'0  8861009°0 8¥I11CE€00 #068L£0°0 SP6'0  00S8C6YV'0  €88¥610°0  SL86STO0 X
6¥6'0  6L000v¥°0  OV6CEIO0 896701070 LY6'0  189T6LS'0  619L¥C00  €TCI6I00 SP6'0  €€9LI6V'0  LSTILIOO  98¥9CI0°0 4 II
0S6'0 I8¥VLEYE'0 88706000  9€€TYI00 8€6'0 08CS6EE0 09688000 €0ESETO0 LE6'0  8LLSOEE0  0TEEBO0'0  TES6CTIO0 v
0S6'0  TLSL8TY'0  €I0LYIO0  TC9EITO0 8€6'0 CTL8LYCY'0  8669%10°0 ¥¥SCOCO'0 LE6'0  €CO0VIY'0  TEYBEIO0  6ILYV610°0 X
0S6'0  LS096E¥°0  9€LTETO0  T98¥010°0 8¢6'0 PLECEY'0  $809ET0'0  8LELO6000 LE6'0  E€LLSETY'O  LO66CTIO0  8L6V600°0 4 1 (9°02)
AOD 1 dSIN [sv2g| A0D 1 HSIN [so2g| A0D 1 SN [sv2g| orewnsy
gy = g TWLK =z =17 swaydg  (W'U) 4

9881°0 = V PUB ¥181°0

=X ‘652F°0 = d ‘600 = ¥ uaym ‘(ao0))) Aniqeqoid 93810400 29 (SIA) Jo11o parenbs ueaw ‘() y3uQ[ ‘(|sprg|) seiq Jo anjea anjosqe :synsa1 densjood ‘11 9[qeL,

Vol. 12, November 2024

Stat., Optim. Inf. Comput.



OVERLAP ANALY SIS IN PROGRESSIVE HYBRID CENSORING

1680

[S6'0 €T8€8€€’0  0TSTLOOO  68¥£S00°0 1$6'0  TLLTSOY'0  $888010°0  S66CL000 876'0  6L9YILE0  SETI6000  S9L9000 V
160 0SOSIEY'0 10902100 0T06900°0 1S60  ¥¥6166¥°0  LOVLIIO0  L866600°0 876'0  SOLIILF'0  199TS10°0  LTO96000 X
1S6'0  8TL6T6TO  TOLSSO00  SEELEO00 1S6°0  0L980¥€0  +69LL000  ¥ET6¥00°0 876'0  8SS61TE0  8TEILOOO  €9S9¥000 ¢ 111
TS6'0  9699LEE0  TISTLOOO  €8TES00°0 SP6'0  €£6899%°0  LOT8FI00  LILOOLOO 1S60  €8L911¥'0  TOVEIIO0  91¥6L000 V
TS6'0  LTTOIEY'0  €810CI00 15869000 SP6'0  67689SS0  FI0SITO0  €LILEIOO 1S60 81659050  +90SLI00  99%06100 Y
7S6'0  1TT¥T6C°0  80SSS00'0  THTLEODO SP6'0  806TH8E0  86£1010°0  8€TL900°0 1S60  00LLLYE'0 91978000  0L8€S000 ¢ I
6V6'0  6SYLSEE0  L90TLO00  $99TS000 SS6'0  €LOBIEE0  6V0L900°0 90915000 SP6'0  SL89LTE0  6V0SLO0O  1LOVS000 VvV
6V6'0  0ST88TH'0 6961100  £L56900°0 SS6'0  06S9¥TH0  8LTITIO0  6£89900°0 SP6'0  SSLE6IY'0  0EPETIO0  00S69000 X
6V6'0  SET606C°0  TLESSO0'0  ££T9£00°0 SS6'0  T6STLYTO  9YLOSO0'0  TIG9£00°0 SP6'0  6¥PTS8TO  08L9S00°0  £40€4000 ¢ I (0z'08)
SS6'0  69L6ILY'0  $S99¥10°0  1€81010°0 796'0  TSETII90  $SE6CTO0  80SSTTO0 876'0  €TLLEFSO  9T80610°0  L6SSYIOO VvV
SS6'0  $TS6E9S°0  9YSHITO0  ¥961TI00 796'0  LY90Y69'0  LSSTIEO'0  6098LT0O0 876'0  L£68LT9°0  00899T0°0 0OSYL8I00 X
SS6'0  €76606£0  LITTOI00  ¥818900°0 796'0  1S¥810S0  TSTSII00  ¥9Y6S100 8%6'0  L90STHF'0  LSOEEI00  66S10100 ¢ 111
§S6'0  TESOILY'O  L¥99¥I00  6THI010°0 SL6'0  SE9T8YO'0  869SHCTO'0  8TIILTO0 9v6'0 86898550  6LLIOTO0  T9LLSTO0 V
6S6'0  OFP6T9S0  THSYITO0  TSTITIO0 SL6'0  986£CTL0  SILEEEO0  IHOLECOO 9v6'0  ¥6001¥9°0 6008200  6vFL6100 X
SS6'0  10TI06€°0  $20T010°0  L8LLI0OO SL6'0  OVF68TS0  ¥9PE8I00  H0SE6100 9b6'0  €L86ESY'0  TLITPIO0  €8€I1100 ¢ Il
SS6'0  TESLOLY'O  96L9%10°0  L9TIOIO0 0960 LISEYOY'0  6£€SE100  9PL6600°0 TS6'0  TETLO9Y'0  TITOPIO0  €81S6000 V
6S6'0  TO0STIS0  €0LYITO0  8I0ITIO0 0960 09ST8SS'0 09086100  6CTLEIOO 660 THIPTSS0  6VLOTO0  GVEIEI00 X
SS6'0  TTL968E0  09020TO'0  00LL900O 0960  SI¥P98€’0  9L5T600°0  8STS900°0 7S6'0  891€18¢°0 67186000 0TT€9000 ¢ I 01°0¢)
€76'0  6I8ISEP'0  LOVLTIO0  +918800°0 0v6'0  1L6L06Y0  16£8910°0 8¥I9110°0 LY6'0 660790  E€YLIFIO0  LS9¥6000 vV
€76'0  699€87S°0  €¥06810°0  L89TTIO0 0v6'0  SLYSO8S'0  LLIOVTO'0  Ly¥9¥10°0 LP6'0  08EIHSS0  0SE60T0°0  68SEI00 X
€76'0  6090£9¢°0  0¥9L800°0 90985000 0v6'0  LO6VSOY'0  +PSTI00 926080070 LP6'0  T1€SSE8E0  €6¥6600°0 8199000 ¢ 111
760 €06CTHEY'0  LS69TI00  0TSLS000 876'0  LLT8LYSO  68600T0°0 88TESIO0 876'0  88€€687°0  9£T6SI00  T8960100 VvV
160 €8YSLTSO  LLY8SIO0  0TCTCI00 876'0  90VITEY0  60008T0°0  TESS6100 876'0  919T6LS0  THSOETO'0  €L£SSIO0 X
160 88€HT9E0  +9€L800°0  00£8500°0 876'0  SPSLLYY'0  680010°0  TSSOIL00 876'0  SETYEOr'0  S601110°0  180LL000 ¢ Il
W60 S966TEF'0  9STOTIO0  99€L800°0 SP6'0  S080TCH'0  810YCIO0  61TE800°0 LS6'0  TILO6IY'0  TEPEIT00  $E8SLOOO V
TH6'0  L88E9TS0  TETLSIOO  9LYITIOO SP6'0  L8TO9IS0  TSI98I00  69LS6100 LS6'0  9€€9€1S0  TYLYLIOO  $000SIO0 X
6’0 TEBET9E0  6+99800°0  HELLSO00 SP6'0  L8ELYSE0  T¥L9800°0 16195000 LS6'0  €6VTTSE0  $S9T800°0  ¥T6IS000 ¢ I (T1°02)
1S6'0  S66008S°0  €L90120°0  1SOSLIO0 $L6'0  1¥9SEL9°0  88VILTO0  #190€€0°0 1S6'0  +0L8919°0 [9L¥STO0  90€6T200 V
1660  8I6L199°0 LLLT6TO0  €0S81TO0 $L6'0  LTOOTYL'O  TLLYIEO'0  THLITHO0O 1S60 95686890 TSILPED'0  0TIV6TO0 X
1S6°0  SS86ITLY'0  LOTISIO0  08SHCI00 $L60  06TILYSO 69850200  6S19€20°0 1S60  065966v°0 86198100  S08L9100 ¢ 111
TS6'0  €7098LS°0  €0001T0°0  1L9¥LIO0 8L6'0  9T66L69°0  ¥6¥78T0°0  6I1££6£0°0 LS6'0  L910VT9'0  LY9LSTOO0  TOISETO0 VvV
TS6'0  9LLY099'0  €TET6TO0  £669120°0 8L6'0 1S8LE9L0  FELISEO0  9I18T6+00 LS6'0  TT8I969°0  [LSISE00  €S9¥0€00 X
660 60TEILY'0  €I0ISI00  LSPETIO0 8L6'0  TS60TLS'0  TLI9TTO'0  96TE8C00 LS6'0  LTTISOS0  $666810°0 €19€L100 ¢ Il
€56'0  SILOSLSO  LSIOITO0  TLYLIOO 8¢6°0  €¥98L9S0  T6TSTTOO  9960L100 8¢6'0 TL608SS'0  6SLITTO0  0€THII00 VvV
€66'0  6000099°0  6¥8T6C0°0  L1991200 8¢6'0  SSTOSHY0  STI60£0°0  TO6VITO0 8¢6'0  98CSLEY'0  88TSOEO'0  800SOTO0 X
€560 THOTILYO  8ESISTO0  LLOSTIOO 8¢6°0  L8YT8SKFO  ¥I06STO0  ¥YL¥TIO0 8¢6°0  LEOOTSY'O  90€STO0  LLPLITOO ¢ I (9°02)
A0D T ASIW [so2g| A0D 1 ASIN [sprer| A0D T ASIN [sorgr|
e+l = gp [wly = o Fely =y owayds (W) 4f
¢v'0 = Vv pue

G0=YX‘L0=07'20=1y uym ‘(20) Aqeqoid o3e10400 29 (SIA) 10112 parenbs ueow (7) P3uI[ ‘(|svrg|) seiq Jo anfea anjosqe :synsai densjooq "¢| 9[qeL

Vol. 12, November 2024

Stat., Optim. Inf. Comput.



1681

AMAL HELU

LL6'0  €F9ETTE0  80TYLOOO  8669£€0°0 1L6'0  S9S8SLE0  8€69110°0  €LT6IH00 €L6'0  €1689S€°0  T8FPOI00  6LOILEOD V
LL6'0  0T9TL6T'0  9TILEOOO 19191200 IL60  96¥£6ST0 69099000  0L886T0°0 €L6'0  POEILETO  #PF9S00°0  €€165T00 X
LL6'0  ST6TSOT'0  €850100°0  ITHSITO0 1L60  6L0SIFI0  €9¥61000  €STTI10°0 €L6'0  LTLESTI'O  T6E91000  6620v100 ¢ 111
LL6'0  ST98ITE0  9I8ELO00  T86HEEO0 696'0  SSOL8TH'0  SLSELIO0  0TE8H00 ¥L6'0  TOLPSSE0  LTSSTIO0 €6VEIVO0 VvV
LL6O  LTELIGT'0  $069£00°0  STESITO0 6960 0SIESTE0  $€T8010°0  ¥60S8E00 YL6'0  LEOOILTO  8T6ELOO0  OV6E0E00 X
LL6'0  S686V01°0  61SOI000  SS6VIT00 696'0 T199LI81°0  €66T€00°0  06¥£1200 PL6'O  TO9P8FI'0 99812000 0LI199100 ¢ I
9L6'0  ¥T090TE0  9€SEL00°0  F6STEEO0 8L6'0 €ITSPIE0 96569000 +09E¥E00 €L6'0  PSISLIE0  LI99L000 6TEITE00 V
9L6'0  9€TSS61'0  0L89€00°0 6461200 8L6'0  680€881°0  9EFI€00°0  TO601200 €L6'0  I¥TOP61'0  S689€00°0  S68T0TO0 X
9L6'0  tPTEFOT'0  LISOTO00  6S9ETTO0 8L6°0 TLSTOOT'0  TS88000°0 660T1T0°0 €L6'0  T66VEOT'0  86£0100°0 96580100 ¢ I (0Z°0¢)
8L6'0 0TTILEY'0  OIFLLIOO  L9098+00 1L6'0  99SELLS0  11690v0°0  8085TLO0 §96'0  60VIITHO0 $SOTLTO0  LEISESO0 VvV
8L6'0  9I6ISEE0  00T60I0°0  69888€0°0 IL60  $T6S9TS0  TIE60£00  88+6990°0 §96'0  60FVIITHO 0v00610°0  TOEE9ISO0 X
8L6'0 TO69L81°0  SOIEL000  [+89120°0 1L60  8IY68IE0  +E6£0100  689Y6£0°0 S96'0  ¥SYIVFT0  €960900°0 89¢¥6200 ¢ 111
PL6'O  YOL6SEY'0  OLILIOO  ¥HLS8H00 S96'0  89S9€19°0  6SLL8YO'0  SE0TILO0 §96'0 61999160 10886200 0E¥TTO00 VvV
PL6'O  8LYSEEE0  T1L8010°0  $8698¢0°0 S96'0  SES8LLS0  LE988TO0  0FTOSLO0 §96°0  L910EHP0  SOIEITO0  E€ISSYSO0 X
PL6'0  SF98981°0  S6TE00'0  90LSITO0 €960  LETSSSE'0  PLOVEIOO  0988+00 S96'0  €9€165T°0  TLO6900°0  €91€1€00 ¢ Il
SL6'0  SE6ESEP0 OSFILIOO  0SSS8+0°0 186°0  6V€90€4'0  LETO9TO'0  SIVILYO0 1L6'0  9PEErTH0  STEPOT0'0  TBE6LVO0 VvV
SL6'0  €T60EEE0 09980100  98798€0°0 1860  S9E65TE€0  98TS6000  6LOISE00 1L60  0TET6IE0 68866000 [SPELEOD X
SL60  LTOKISTO  LY6TE00'0  $LTSTTO0 186°0 +OLSI8T'0  +L¥8T00°0  SSETTTO0 1L60  9L8LLLT'0O  8TT0E000 98890200 ¢ I 01°0¢)
6960 1€10V0Y'0  STOIFIO0  8LL6EHO0 L96'0 9865850  8TESITO0  890€150°0 0L6'0  0F616TH'0  9SL69T00  9LETLKOO vV
6960 €I0£E6C0  9LTTRO00  0E8YEL00 L96°0  +8L0S9E0  9910¥10°0  06T81+0°0 0L6'0  €61TSTE0  69TE0I00  L6SILEOD X
6960 6T8LI9N0  €THYT000 8908100 L96°0  TIT0LOTO  SPEEF00'0  LEO9ETO0O 0L6'0  €0SFIST'0  TLOIELOO0  SOP60T00 ¢ 111
0L6'0  S000E0Y'0  [LEOVIOO  THLSEHO'O S96'0  6LSTOISO  688T6T00  THTS6S00 1L60  SO88ESH0  6£T10T00  $€660S00 vV
0L6'0 8801T6T0  8TSISO00  £8SE€€0°0 S96'0  SSLSYEF'0  169S0T0°0  LEOLISOO 1L60  TOYCLSE0  8T08TIO0  9£€81v00 X
0L6'0  v0LOI9T'0  08THT00'0  £+€E810°0 €96'0  900TESTO  L66S900°0  00SL6TO0 1L60  SOPLIOTO  6L16£00°0  SOISECO0 9 Il
1L60  62€600F°0  +006£100  +006£40°0 1L60  LITOS6E0  LTOGSIO0  €98LTHO0 €L6'0  08TT06£0  OvF9TI00  060STHO0 vV
1L60  9TLS68TO  L680800°0  9EHI€€0°0 1L6'0  91L6T8T0 97808000 9LL6IE00 €L6'0  90919LT°0  TY0ILO00  69691€0°0 X
1L6'0  LLYS6ST'0  086£700°0  SOTTRIO0 IL6'0  €0S9SST'0  €00vT000  8S9SLI00 €L6'0 SPECIST'O  TE8OTOO'0  6LEELIOO ¢ I (T1°02)
856'0  88078€S0  0TOTFEO'0  £000$90°0 LS6'0  L88SSFO'0  9T0S8SO'0  SOSSIS00 €56'0  €YOPP8S0  69€6£V0°0  9€900L00 vV
866'0  8PESELY'0  9TEVSTO0  LI6I8SO0 LS6'0  1798€79°0  SE€868T0°0  1£60780°0 €66'0  98198€S°0  0LETFED'D  9L6£990°0 X
856'0  ¥LP908T0  6¥8¥800°0  1689£€0°0 LS6'0  LS6¥96£0  6199L10°0  TOYS6+00 €56'0  LSTYSTE0  ¥PLIIIO0  9evE6e00  d 111
096'0 0TI¥LES'O  THSOPED'0  TELIY9O'0 €56'0  06L86L9°0  L6¥0690°0  SSTOLSOO ¥S6'0  8LO616S0  9TI9SHO'0  0SSSILOO VvV
0960 OISETLY'0  L90€ST0°0  LTPSLSO0 €66'0  1€L91L9°0 9886200  60£10600 ¥S6°0  TOI68FS0  TLOOSEO'0  99¥0890°0 X
0960  688L6LT0  +6£¥800°0  006¥€€0°0 €56'0  LTST8EF'0  €£0€TTO0  6LLESSOO $S6'0  60VE9EE0  6STETIO0  TITHOLO'0 Y Il
1960 S8TTLES'0  6LYIFEDD  $685490°0 €56'0  ¥Y9TLTS0  SLOLEED'0  €FETE900 856°0  0850€TS0  89LVIEO0  8PLT6SO0 vV
1960 LE9TTLY'O  €S9€STO0  60¥LLSO0 €56'0  191S6S7'0  0E€I1STO0  TLSKSSO0 866'0  SS8LTSH'0  9L0STTO0  L660ESO0 X
1960 S09L6LT0  TE9¥800°0  €TEFEE00 €56'0  6T8TILTO  STGES00'0  18T0TE0O0 8S6°0  8SELS9TO  TT6TLOO'O 0908000 ¢ I (9°02)
A0D T ASIW [so2g| A0D 1 ASIN [sprer| A0D T ASIN [sorgr|
e+Mx =g [ Wm =7z Fely =y Qweyds (Wu) 4

816°0 = V PUB 886°0

=X ‘966°0 =9 ‘90 = Y uaym ‘(a0)) Aiiqeqoid 93e10400 29 (SIA) 10112 parenbs ueow ‘() YIuQ[ ‘(|sveg|) seiq Jo anfea dAnjosqe :synsa1 densjooq ‘¢1 9[qeL,

Vol. 12, November 2024

Stat., Optim. Inf. Comput.



1682 OVERLAP ANALY SIS IN PROGRESSIVE HYBRID CENSORING

REFERENCES

Alslman, M., & Helu, A. (2023). Reliability Estimation for the Inverse Weibull Distribution Under Adaptive Type-
II Progressive Hybrid Censoring: Comparative Study. Statistics, Optimization & Information Computing,
11(2), 216-242.

Alotaibi, R., Nassar, M., & Elshahhat, A. (2022). Computational Analysis of XLindley Parameters Using Adaptive
Type-1I Progressive Hybrid Censoring with Applications in Chemical Engineering. Mathematics, 10(18),
3355.

Arnold, B. C. (2001). Pareto processes. Handbook of Statistics, 19, 1-33.

Asadi, S., Panahi, H., Swarup, C., & Lone, S. A. (2022). Inference on adaptive progressive hybrid censored
accelerated life test for Gompertz distribution and its evaluation for virus-containing micro droplets data.
Alexandria Engineering Journal, 61(12), 10071-10084.

Balakrishnan, N., & Cramer, E. (2014). The art of progressive censoring. Statistics for industry and technology.
Bryson, M. C. (1974). Heavy-tailed distributions: properties and tests. Technometrics, 16(1), 61-68.

Chahkandi, M., & Ganjali, M. (2009). On some lifetime distributions with decreasing failure rate. Computational
Statistics & Data Analysis, 53(12), 4433-4440.

Cramer, E., & Iliopoulos, G. (2010). Adaptive progressive Type-II censoring. Test, 19, 342-358.

Dixon, P. M. (1993). The bootstrap and the jackknife: Describing the precision of ecological indices. In Scheiner,
S. M., & Gurevitch, J. (Eds.), Design and analysis of ecological experiments. London: Chapman & Hall.

Efron, B. (1992). Bootstrap methods: another look at the jackknife. In Breakthroughs in statistics: Methodology
and distribution (pp. 569-593). New York, NY: Springer New York.

Gastwirth, J. L. (1975). Statistical measures of earnings differentials. The American Statistician, 29(1), 32-35.

Ferrario, V. F., Sforza, C., Colombo, A., & Ciusa, V. (2000). An electromyographic investigation of masticatory
muscles symmetry in normo-occlusion subjects. Journal of oral rehabilitation, 27(1), 33-40.

Helu, A., & Samawi, H. (2011). On inference of overlapping coefficients in two lomax populations using different
sampling methods. Journal of Statistical Theory and Practice, 5(4), 683-696.

Helu, A., & Samawi, H. (2017). On Marginal Distributions under Progressive Type II Censoring:
Similarity/Dissimilarity Properties. Open Journal of Statistics, 7(4), 633-644.

Helu, A., & Samawi, H. (2021). Statistical analysis based on adaptive progressive hybrid censored data from
Lomax distribution. Statistics, Optimization & Information Computing, 9(4), 789.

Kundu, D., & Joarder, A. (2006). Analysis of Type-II progressively hybrid censored data. Computational Statistics
& Data Analysis, 50(10), 2509-2528.

Lomax, K. S. (1954). Business failures: Another example of the analysis of failure data. Journal of the American
statistical association, 49(268), 847-852.

Lu, R. P,, Smith, E. P., & Good, I. J. (1989). Multivariate measures of similarity and niche overlap. Theoretical
Population Biology, 35(1), 1-21.

Marshall, A. W., & Olkin, I. (2007). Life distributions (Vol. 13). Springer, New York.

Martinez-Camblor, P. (2022). About the use of the overlap coefficient in the binary classification context.
Communications in Statistics-Theory and Methods, 1-11.

Stat., Optim. Inf. Comput. Vol. 12, November 2024



AMAL HELU 1683

Matusita, K. (1955). Decision rules, based on the distance, for problems of fit, two samples, and estimation. The
Annals of Mathematical Statistics, 631-640.

Mishra, S. N., Shah, A. K., & Lefante, J. J. (1986). Overlapping coefficient: the generalized t approach.
Communications in Statistics-Theory and Methods, 15(1), 123-128.

Mizuno, S., Yamaguchi, T., Fukushima, A., Matsuyama, Y., & Ohashi, Y.(2005). Overlap coefficient for assessing
the similarity of pharmacokinetic data between ethnically different populations. Clinical Trials, 2(2), 174-
181.

Morisita, M. (1959). Measuring of interspecific association and similarity between communities. Memoirs of the
Faculty of Science of Kyushu University Series E Bilogy, 3:65-80.

Mulekar, M. S., & Mishra, S. N. (1994). Overlap coefficients of two normal densities: equal means case. Journal
of the Japan Statistical Society, Japanese Issue, 24(2), 169-180.

Mulekar, M. S., & Mishra, S. N. (2000). Confidence interval estimation of overlap: equal means case.
Computational statistics & data analysis, 34(2), 121-137.

Ng, H. K. T., Kundu, D., & Chan, P. S. (2009). Statistical analysis of exponential lifetimes under an adaptive
type-1I progressive censoring scheme. Naval Research Logistics (NRL), 56(8), 687-698.

Samawi, H. M., Yin, J., Rochani, H., & Panchal, V. (2017). Notes on the overlap measure as an alternative to the
Youden index: how are they related?. Statistics in medicine, 36(26), 4230-4240.

Smith, E. P. (1982). Niche breadth, resource availability, and inference. Ecology, 63(6), 1675-1681.

Viveros, R., & Balakrishnan, N. (1994). Interval estimation of parameters of life from progressively censored
data. Technometrics, 36(1), 84-91.

Wang, D., & Tian, L. (2017). Parametric methods for confidence interval estimation of overlap coefficients.
Computational Statistics & Data Analysis, 106, 12-26.

Weitzman, M. S. (1970). Measures of overlap of income distributions of white and Negro families in the United
States (Vol. 22). US Bureau of the Census.

Stat., Optim. Inf. Comput. Vol. 12, November 2024



	1 Introduction
	2 The model
	2.1 Maximum likelihood estimates

	3 Asymptotic properties of OVL
	3.1 Interval estimation

	4 Simulation Study
	4.1 Data analysis and comparison study

	5 Real life data
	6 Concluding Remarks

