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Abstract

average sample number (ASN) reduces.

Background: This research work is elaborated investigation of COVID-19 data for Weibull distribution under
indeterminacy using time truncated repetitive sampling plan. The proposed design parameters like sample size,
acceptance sample number and rejection sample number are obtained for known indeterminacy parameter.

Methods: The plan parameters and corresponding tables are developed for specified indeterminacy parametric
values. The conclusion from the outcome of the proposed design is that when indeterminacy values increase the

Results: The proposed repetitive sampling plan methodology application is given using COVID-19 data belong to
Iltaly. The efficiency of the proposed sampling plan is compared with the existing sampling plans.

Conclusions: Using the tables and COVID-19 data illustration, it is concluded that the proposed plan required a
smaller sample size as examined with the available sampling plans in the literature.

Keywords: Repetitive sampling plan, Traditional statistics, Indeterminacy, COVID-19, Average sample number

Background

It is broadly established that a huge number of COVID-
19 cases are unnoticed worldwide. A rudimentary meas-
ure of population occurrence is the small part of positive
cases for a given date in any country. On the other hand,
this is subject to largely found that bias since tests are
normally only ordered from suggestive cases, whereas a
large proportion of infected people might show little
symptoms or sometimes no symptoms for more details
see [1]. Most governments are applying the mechanism
of test randomly selected individuals to estimate the true
disease occurrence in inhabitants in a particular locality.
Nevertheless, when the disease occurrence is low and
difficult to acquire from each patient/person by tests,
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under such situations we may use an acceptance sam-
pling plan under indeterminacy. The health practitioners
are paying attention to estimate the average number of
deaths or ratio of deaths to the total number of COVID-
19 death cases on daily basis, for the coming days, next
week or month, etc. Reference [2]. In such a case, the
health practitioners are paying attention to test the null
hypothesis that the average number of deaths or ratio of
deaths to the total number of COVID-19 death cases on
daily basis is equal to the specified average number of
deaths due to COVID-19 against the alternative hypo-
thesis that the average number of deaths due to COVID-
19 varies significantly. In this situation for testing of the
hypothesis, practically it is difficult to record the average
number of death for the whole year, whereas it is easy to
record the daily basis and the average number of deaths
can be obtained from the randomly selected days. The
null hypothesis may be rejected if the daily average
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number of deaths due to COVID-19, state acceptance
number of days, is more than or equal to the specified
average number of deaths due to COVID-19 throughout
the given number of days.

Many researchers have done studies on the time trun-
cated life test for various distributions. Some of them are
[3] developed the acceptance sampling plan for life tests:
log-logistic models. Reference [4] derived acceptance
sampling based on truncated life tests for generalized
Rayleigh distribution. Reference [5] developed the ac-
ceptance sampling plans based on the generalized
Birnbaum-Saunders distribution. Reference [6, 7] con-
structed the acceptance sampling plans for Birnbaum-
Saunders and Burr XII distributions. References (8, 9]
constructed acceptance sampling plans for extended ex-
ponential and generalized inverted exponential distribu-
tions. The details about the acceptance sampling plans
can be seen in [10, 11]. The generalization of a single ac-
ceptance sampling plan namely repetitive sampling plan,
[12] derived the decision rule of the repetitive accept-
ance sampling plan. The method of repetitive group ac-
ceptance sampling plan (RGASP) was first proposed by
[13] for an attribute. Reference [14, 15] constructed the
RASP for inverse Gaussian distribution and Burr type
XII. Reference [16] developed generalized inverted expo-
nential distributions. References [17-19] studied the re-
petitive sampling plan under different situations.

More details about the neutrosophic logic, their meas-
ure of determinacy, and indeterminacy are given by [20].
Numerous authors studied the neutrosophic logic for
various real problems and showed its efficiency over
fuzzy logic, for more details refer [21-26]. The idea of
neutrosophic statistics was given using the idea of neu-
trosophic logic, [27-29]. The neutrosophic statistics give
information about the measure of determinacy and
measure of indeterminacy, see [30]. The neutrosophic
statistics reduce to classical statistics if no information is
recorded about the measure of indeterminacy. Refer-
ences [31-33] proposed the acceptance sampling plans
using neutrosophic statistics [34]. proposed the time-
truncated group plans for the Weibull distribution. Ref-
erence [35] worked on neutrosophic Weibull and neu-
trosophic family of Weibull distribution.

The existing sampling plans based on classical statis-
tics and fuzzy philosophies do not give information
about the measure of indeterminacy. Reference [36]
worked on the single sampling plan using a fuzzy ap-
proach. Reference [37] discussed the effect of sampling
error on inspection using a fuzzy approach. Reference
[38] proposed a single plan using fuzzy logic. Reference
[39] proposed the improved sampling plan using fuzzy
logic. For details, the reader may refer to [40, 41]. To the
best of our knowledge, there is no work on a time-
truncated sampling plan for Weibull distribution under
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indeterminacy. In this paper, a repetitive acceptance
sampling plan for Weibull distribution under indeter-
minacy is developed to testing the daily average deaths.
We are anticipated the proposed sampling plan shows a
fewer sample size as compared with the existing sam-
pling plans for testing the daily average deaths.

In Section 2, we present an introduction of a repetitive
acceptance sampling plan for Weibull distribution under
indeterminacy. In Section 3, the proposed repetitive ac-
ceptance sampling plan under indeterminacy is com-
pared with the single sampling plan proposed by [42].
The proposed sampling plan is illustrated using COVID-
19 data belong to Italy, which was recorded from 1 April
to 20 July 2020 in Section 4. Finally, the conclusions and
future research works are established in Section 5.

Methods

The repetitive acceptance sampling plan depends upon
the truncated life test procedure is developed by [43—
45]. The operational steps of this test are given as
follows:

Step 1: Draw a sample of size # from the lot. These
samples can be put on a life test for a fixed time t,.
Specify the average y and indeterminacy parameter
Inelly, Iy

Step 2: Accept Hy: pn = pon if the daily average deaths
in ¢; days are more than or equal to yq (i.e., po < ¢1). If
daily average deaths in ¢, days are less than to pq (ie.,
Ho >Co) then we reject Hy : pnr = pon and terminate the
test, where ¢;< co.

Step 3: If ¢;< pp <c, then go to step 1 and repeat the
above experiment.

The above procedure of repetitive acceptance sampling
plan (RASP) mainly depends on four characteristics
those are n, ¢;, ¢, and I, where Ine[I;, I;;] is considered
as the specified parameter and set according to the un-
certainty level. RASP is nothing but the generalization of
an ordinary single sampling plan under uncertainty. If
¢; =¢y in RASP, it ultimately reduces to a single sam-
pling plan under uncertainty. Suppose that t,=au, be
the time in days, where a is the termination ratio. The
lot acceptance probability is to be determined with the
help of operating characteristic (OC) function for details
see [13] and it is given by

Pa(p)

L) =5 + )

;0 (1)

Here P,(p) is the probability of accepting Hy : pn = thon
and P,(p) is the probability of rejecting Hy: pn = pions
which are given by
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c1 n ’ i
Putp) = >( ) - 2
i=0
and
_ _ S n i _ n—i
P =1-3 (1 )pa-p) G
where p is the probability of unreliability.
Therefore eq. (1) becomes
i(?)pi(l -p)"
= 0 (4)

Lp) = i<4>pi(1 —p)" 1 i(?)pi(l -

i—o\ ¢ i=0

Table 1 The plan parameter when a = 0.10; 3 = 1 and a=0.50
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The Weibull distribution under neutrosophic statistics
is developed by [42] for the design of the sampling
scheme plan for testing the average wind speed under an
indeterminate environment.

Suppose that flxn) = fixr) + Axy)Ing In€lIL, 117 be a neu-
trosophic probability density function (npdf) having de-
terminate part flx;), indeterminate part flx;)y and
indeterminacy interval Ine[lr, I[;]. Note that xyelxr, x1]
be a neutrosophic random variable follows the npdf. The
npdf is the generalization of pdf under classical statistics.
The proposed neutrosophic form of flxn)e[flxr), fixy)]
reduces to pdf under classical statistics when I; =0.
Based on this information, the npdf of the Weibull dis-
tribution is defined as follows.

B L 1y=0.00 1,=0.02 1,=0.04 1,=0.05

n Cq C ASN n C C ASN n Cq C ASN n Cq C ASN
025 11 366 131 149 99601 351 130 148 97030 305 116 134 93378 233 87 107 112361
0.25 12 180 64 70 262.79 144 52 59 24414 163 62 68 24162 116 43 51 236.76
0.25 13 67 21 27 135.08 71 24 29 12147 57 19 25 124.91 81 30 34 117.39
0.25 14 61 20 23 83.75 47 15 19 79.12 31 9 14 7847 33 10 15 79.74
0.25 15 46 14 17 65.19 26 7 11 56.28 25 7 " 5512 31 10 13 49.83
0.25 1.8 30 9 10 34.14 24 7 9 33.65 18 5 7 26.81 27 9 10 31.03
025 20 24 7 8 27.96 21 6 7 2449 13 3 5 2091 20 6 7 2332
0.10 1.1 - - - - - - - - - - - - - - - -
010 12 195 65 77 38869 233 83 93 36545 220 81 91 34986 185 68 79 34130
0.10 13 114 36 44 197.37 102 33 41 184.31 104 35 43 181.35 89 30 38 171.55
0.10 14 74 22 28 121.14 81 26 31 115.70 69 22 28 113.54 65 21 27 11040
0.10 1.5 64 19 23 87.09 42 1 17 86.67 29 7 13 83.12 46 14 19 79.02
010 18 32 8 1 4472 31 8 1 43.09 30 8 1 4158 16 3 7 38.95
0.10 20 23 5 8 35.50 26 6 9 3649 22 5 8 32.58 18 4 7 30.19
005 1.1 - - - - - - - - - - - - - - - -
005 12 292 99 112 45410 254 88 102 44072 230 &2 96 41779 250 92 105 40648
0.05 13 154 49 58 23140 117 37 47 217.69 13 37 47 211.21 114 38 48 206.78
0.05 14 78 22 30 144.10 91 28 35 13749 91 29 36 133.57 89 29 36 133.17
0.05 15 55 14 21 103.05 44 1" 18 97.99 61 18 24 93.72 57 17 23 90.86
0.05 1.8 30 6 1 53.55 40 10 14 53.72 35 9 13 50.20 24 5 10 49.66
0.05 20 29 6 10 44.08 30 7 10 38.81 24 5 9 38.60 32 8 1" 39.32
0.01 1.1 - - - - - - - - - - - - - - - -
0.01 12 393 130 150 586.50 371 127 147 565.50 357 127 146 530.22 343 124 143 520.89
0.01 13 191 58 72 290.60 196 62 76 283.30 178 58 72 27154 187 63 76 262.20
0.01 14 141 41 51 185.60 m 32 43 174.80 116 35 46 170.80 108 33 44 168.20
0.01 15 91 24 33 131.10 91 25 34 127.60 76 21 30 117.90 89 26 35 123.50
0.01 18 50 1 17 67.53 45 10 16 62.85 39 8 15 62.79 46 Il 17 61.25
0.01 20 40 8 13 51.86 30 5 1 4949 32 6 12 49.98 37 8 13 46.90

Here hyphens (-) indicates that the parameters cannot be found to satisfy conditions
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where a and 8 are scale and shape parameters, respect-
ively. Note here that the proposed npdf of the Weibull
distribution is the generalization of pdf of the Weibull
distribution under classical statistics. The neutrosophic
form of the npdf of the Weibull distribution reduces to
the Weibull distribution when I; =0. The neutrosophic
cumulative distribution function (ncdf) of the Weibull
distribution is given by

F(xN):l— {e_(XTN)ﬂ(l-f‘IN)}+1N;1N6[1L,Iu] (6)

The neutrosophic mean of the Weibull distribution is
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uy = al (1+1/B)(1 + In); In€([l1, ] (7)

The null and alternative hypotheses for the daily aver-
age deaths are stated as follows:

Ho:py = pony Vs-Hi:py 7 ton

Where py is a true daily average death and pgy is the
specified daily average deaths. Suppose that ton = auon
be the time in days, where a is the termination ratio.
The probability of the item will fail before it reaches the
experiment time Zqy is defined as follows:

ton \B
pn=1- e (%) (A +1In) ¢+ Ins Inellr, Iu)

=1 {exp(~a(uy /on) AT /BB A+ 10 ) (1 + 1)} + I

given by. ®)
Table 2 The plan parameter when a = 0.10;3=1and a=1.0
B B 1y=0.00 1,=0.02 1y=0.04 14=0.05

n Cq C ASN n Cq Cy ASN n Cq C ASN n Cq C ASN
0.25 1.1 216 126 141 670.58 200 120 135 670.44 212 133 146 561.99 215 137 150 562.33
0.25 12 77 43 50 171.96 108 65 70 164.07 100 62 67 156.47 72 44 50 146.39
0.25 13 40 21 26 87.26 46 26 30 78.70 43 25 29 75.96 54 33 36 75.89
0.25 14 37 20 23 56.65 38 21 24 56.08 44 26 28 54.80 28 16 19 4728
0.25 15 32 17 19 41.59 20 10 13 36.88 16 8 1 33.79 28 16 18 37.25
0.25 1.8 16 8 9 19.23 13 6 8 20.53 1" 5 7 18.25 18 10 1 21.30
0.25 20 8 3 5 1557 12 5 7 17.86 16 9 9 16.00 10 5 6 12.75
0.10 1.1 - - - - - - - - - - - - - - - -
0.10 12 166 95 103 251.81 156 92 100 241.03 134 81 89 22093 145 90 97 215.03
0.10 13 76 41 47 123.27 67 37 43 114.90 65 37 43 111.98 64 37 43 11092
0.10 14 49 25 30 79.68 51 27 32 79.54 36 19 24 69.65 42 23 28 72.87
0.10 15 25 1 16 57.81 19 8 13 56.40 40 22 25 52.78 27 14 18 48.74
0.10 1.8 25 1 14 3338 21 10 12 26.67 16 7 10 26.17 20 10 12 2548
0.10 20 21 9 11 25.09 13 5 8 23.56 9 3 6 2091 19 9 1 23.26
0.05 1.1 - - - - - - - - - - - - - - - -
0.05 1.2 180 101 112 294.66 158 91 102 278.26 147 87 98 266.01 150 91 101 25191
0.05 13 109 59 66 151.86 83 45 53 14134 69 38 46 133.05 68 38 46 131.00
0.05 14 65 33 39 94.37 61 32 38 91.56 65 36 41 86.23 45 24 30 80.22
0.05 15 30 13 19 67.10 42 21 26 64.66 34 17 22 57.79 37 19 24 58.15
0.05 1.8 27 12 15 34.90 16 6 10 30.81 19 8 12 3245 17 7 1 30.71
0.05 20 16 6 9 24.06 13 4 8 25.03 19 8 " 25.01 13 5 8 20.73
0.01 1.1 - - - - - - - - - - - - - - - -
0.01 12 235 129 146 381.10 233 133 149 363.60 214 126 141 331.60 195 116 131 321.50
0.01 13 110 56 68 186.50 119 64 75 17840 114 63 74 168.96 9 50 61 160.90
0.01 14 78 38 47 115.80 65 32 41 107.90 74 39 47 102.50 57 29 38 102.30
0.01 15 57 26 34 84.89 59 28 36 82.77 49 24 31 71.92 46 22 30 73.98
0.01 1.8 31 12 18 46.41 31 13 18 41.25 28 12 17 39.13 24 10 15 36.09
0.01 20 17 5 10 30.21 25 9 14 3201 18 6 " 2848 24 10 14 29.85

Here hyphens (-) indicates that the parameters cannot be found to satisfy conditions
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where pn/uon is the ratio of true average daily wind
speed to specified average daily wind speed. Suppose
that @ and S be type-I and type-II errors. The medical
practitioners are interested to apply the proposed plan
for testing Hy:pxn=pon such that the probability of
accepting Hy: pn = pony When it is true should be lar-
ger than 1—a at ua/uon and the probability of
accepting Hy: pn = pon when it is wrong should be
smaller than f8 at gn/uon=1. In order to find the de-
sign parameters #n, c;, ¢; and Iy for the proposed
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view, the probability of acceptance should be at least
1 —a at acceptable quality level (AQL), pin- So, the
producer demands the lot should be accepted at vari-
ous levels of un/pon- Similarly, from in consumer
point of view the lot rejection probability should not
be exceeded B at limiting quality level (LQL), pon-
The design parameters are determined by satisfying
the following two inequalities

i(}?)lﬂw'(l —pin)"

i—o\ !

RASP, we consider two points on the OC function. In Lpltinton) = — ' >1-a
our approach, the quality level mainly depends on the ;Z‘U(?)PW’U*Pw)"’iﬂ*;ZZU(':)PW‘U*I%N)"”
ratio pna/uon- This ratio is helpful for the producer to (9)
improve the lot quality. From in producer point of
Table 3 The plan parameter when a = 0.10; 8 = 2 and a=0.5
B B 1,=0.00 1,=0.02 1,=0.04 1,=0.05

n C C ASN n Cq C ASN n Cq Cy ASN n Cq C ASN
0.25 1.1 256 38 47 517.20 284 46 54 491.58 293 51 58 456.12 319 58 64 44942
0.25 12 98 13 17 155.09 71 9 14 150.09 62 8 13 136.88 60 8 13 134.22
0.25 1.3 53 6 9 8543 51 [§ 9 80.86 48 6 76.77 26 2 6 74.76
0.25 14 38 4 6 5461 37 4 6 52.16 28 3 5 4259 33 4 6 4773
0.25 1.5 25 2 4 40.34 31 3 5 4548 33 4 5 38.75 22 2 4 3543
0.25 1.8 28 3 3 28.00 16 1 2 20.75 15 1 2 19.54 14 1 2 1853
0.25 20 21 2 2 21.00 21 2 2 21.00 20 2 2 20.00 8 0 1 11.94
0.10 1.1 462 69 81 77883 425 67 79 731.36 345 56 69 693.87 421 73 84 666.03
0.10 12 149 19 25 23197 13 14 21 218.82 127 18 24 204.39 92 12 19 197.78
0.10 13 72 7 12 126.10 77 9 13 114.70 73 9 13 108.58 71 9 13 105.81
0.10 14 62 6 9 83.19 58 6 9 78.82 48 5 8 68.56 37 3 7 69.39
0.10 1.5 42 3 6 61.36 31 2 5 5213 29 2 5 4961 25 1 5 58.24
0.10 18 23 1 3 3422 22 1 3 3240 18 0 3 35.08 20 1 3 29.81
0.10 20 15 0 2 26.36 14 0 2 24.93 15 0 2 23.66 13 0 2 2299
0.05 1.1 486 70 86 921.90 559 88 102 860.99 518 86 100 809.80 453 76 91 789.07
0.05 1.2 173 21 29 276.86 157 20 28 25841 142 19 27 24333 145 20 28 23739
0.05 1.3 93 9 15 148.49 105 12 17 142.08 69 7 13 127.94 90 1 16 126.23
0.05 14 56 4 9 97.89 45 3 8 89.79 58 5 10 90.71 59 6 10 82.73
0.05 1.5 46 3 74.60 36 2 6 64.99 42 3 7 65.87 33 2 6 60.20
0.05 1.8 44 3 5 51.50 19 0 3 37.07 18 0 3 35.08 17 0 3 34.70
0.05 20 28 1 3 3544 26 1 3 33.32 24 1 3 31.33 23 1 3 30.38
001 11 - - - - - - - - - - - - - - - -
0.01 12 206 23 35 351.10 195 23 35 331.10 219 29 40 31240 207 28 39 301.03
0.01 1.3 135 13 21 187.90 13 " 19 169.80 13 12 20 166.28 97 10 18 154.38
0.01 14 88 7 13 120.60 84 7 13 113.10 79 7 13 107.50 77 7 13 104.49
0.01 1.5 64 4 9 87.32 60 4 9 82.88 54 3 9 82.24 56 4 9 7569
0.01 1.8 27 0 4 4947 38 1 5 50.64 35 1 5 48.14 39 2 5 46.16
0.01 20 40 1 4 46.08 35 1 4 42.60 32 1 4 40.05 22 0 3 3176

Here hyphens (-) indicates that the parameters cannot be found to satisfy conditions
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& (n i n—i
;}( i >}72N‘(1 —Po)
L(panlun/uon = 1) = " = &

Y L
(10)

<pB

i=

where p;y and p,y are defined by
iy =1 {exp(=a(u/mo) P /B)/BP 1+ )1+ 1) b+ 1y (11)
Py =1- {exp(—aﬁ(l"(l//})//)’)ﬁ(l +IN)‘B>(1 +IN)} +Iv  (12)

The estimated designed parameters of the proposed
plan should be minimizing the average sample num-
ber (ASN) at an acceptable quality level. The ASN for
the proposed plan with fraction defective (p) is de-
rived to be

Table 4 The plan parameter when a@ = 0.10; 3 = 2 and a=1.00

Page 6 of 15

ASN (13)

n
- Pulp) + Pi(p)

Therefore, the design parameters for the proposed
plan with minimum sample size will be obtained by solv-
ing the below optimization technique

Minimize ASN (p1x)
subject to
Lipiy) > 1—a
L(pn) < B
0<c <
where n,c;,c; € z

The values of the designed parameters 7, ¢; and ¢, for
various values of 8 =0.25, 0.10, 0.05, 0.01; & = 0.10; a =
0.5 and 1.0, un/pon =1.1, 1.2, 1.3, 1.4, 1.5, 1.8, 2.0 and Iy
=0.0, 0.02, 0.04 and 0.05 when shape parameter =1, 2

B u% 1,=0.00 1y=0.02 1y=0.04 1,=0.05

n [ C ASN n C C ASN n C C ASN n C C ASN
0.255 1.1 139 70 74 180.96 98 50 56 167.43 105 57 62 158.45 83 45 51 15244
0.25 12 27 1" 15 5527 39 19 21 49.78 31 15 18 48.58 30 15 18 48.38
0.25 13 17 6 9 31.20 19 8 10 2698 18 8 10 26.05 19 9 11 27.77
0.25 14 17 7 8 20.21 Il 4 6 18.62 M 4 6 17.60 18 9 9 18.00
0.25 1.5 " 4 5 13.71 19 9 8 16.85 8 3 4 1047 5 1 3 11.57
0.25 18 5 1 2 6.95 8 3 3 8.00 3 0 2 10.82 6 2 3 823
0.25 20 6 1 2 742 5 1 2 6.75 6 2 2 6.00 9 4 3 7.76
0.10 1.1 138 65 75 263.63 169 86 94 250.98 134 70 79 233.82 137 74 82 220.09
0.10 1.2 57 25 29 78.21 4 17 23 79.30 45 21 26 75.79 39 18 23 67.40
0.10 13 25 9 13 43.98 25 10 13 3643 24 10 13 34.72 30 14 16 36.26
0.10 14 16 5 8 26.78 15 5 8 26.29 22 9 1" 26.89 12 4 7 2341
0.10 15 10 2 5 19.27 15 5 7 19.59 1" 3 6 19.95 1 3 6 18.92
0.10 1.8 9 2 4 13.62 4 0 2 8.74 10 3 4 11.31 10 3 4 11.16
0.10 20 9 2 3 1025 4 0 2 874 8 1 3 9.66 8 2 3 9.05
0.05 1.1 189 89 101 31309 181 90 101 289.79 181 95 105 27136 170 91 101 261.00
0.05 12 56 23 29 88.23 59 26 32 91.16 49 22 28 80.65 46 21 27 78.19
0.05 13 37 14 18 50.18 31 12 16 44.56 32 13 17 4338 25 0 14 38.63
0.05 14 26 9 12 33,51 17 5 9 30.35 12 3 7 2718 21 8 11 28.07
0.05 1.5 19 6 8 22.62 12 3 [§ 19.74 14 4 7 20.04 11 3 6 1892
0.05 1.8 10 2 4 13.24 10 2 4 1252 8 1 4 13.51 9 2 4 11.65
0.05 20 7 0 3 1167 9 2 3 9.99 8 1 3 9.66 9 2 4 11.65
0.01 1.1 272 127 144 405.20 255 125 141 370.60 229 117 133 349.70 184 94 111 345.60
0.01 12 78 31 40 115.10 72 30 39 111.20 70 31 39 9857 56 24 33 98.24
0.01 13 35 1 18 60.36 39 14 20 54.33 37 14 20 52.56 32 12 18 4945
0.01 14 33 10 15 40.78 29 9 14 3717 25 8 13 34.68 27 9 14 34.57
0.01 1.5 19 4 9 29.01 28 9 12 30.69 18 5 9 24.68 17 4 9 2542
0.01 1.8 13 2 5 15.97 9 1 4 1337 12 2 5 14.35 I 2 5 14.17
0.01 20 15 3 5 16.25 12 2 4 13.07 6 0 3 11.13 6 0 3 10.62
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and 3 are given in Tables 1, 2, 3, 4, 5 and 6. Tables 1
and 2 are shown for the exponential distribution case.
For exponential distribution, it can be seen that the
values of ASN decrease as the values of a increases from
0.5 to 1.0. On the other hand for other the same param-
eters, the values of n decreases as the values of § in-
creases. Note here that the indeterminacy parameter Iy
also plays a significant role in minimizing the sample
size. As indeterminacy parameter Iy increases the ASN
values are decreasing.

Results

A comparative study is carried out between the pro-
posed sampling plans with the existing sampling plans
available in the literature with respect to the sample size
in this section. We know the cost of the study is always

Table 5 The plan parameter when a = 0.10; 8 = 3 and a=0.5
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directly proportional to the sample size, a plan is said to
be economical if it requires a smaller number of samples
for testing the hypothesis about the daily new deaths
from COVID-19. The proposed repetitive sampling plan
under uncertainty/indeterminacy for Weibull distribu-
tion is the generalization of the testing average wind
speed using sampling plan for Weibull distribution
under indeterminacy plan developed by [42]. The com-
parison for the proposed and the existing sampling plan
for Weibull distribution under indeterminacy plan devel-
oped by [42] are displayed in Tables 7 and 8 for a =
0.10;3=2 at a=0.5 and 1.0. The developed sampling
plan reduces to the existing sampling plan when ¢; =
¢y =c. From Tables 7 and 8, it is noticed that the values
of the sample size required for testing Hy: pn = thon
smaller for the proposed sampling plan as compared

B L 1y=0.00 1,=0.02 1,=0.04 1,=0.05

n Cq C ASN n [ C ASN n Cq C ASN n Cq C ASN
0.25 1.1 292 19 25 51761 245 17 23 458.13 277 22 27 429.66 267 22 27 41440
0.25 12 85 4 7 146.81 91 5 8 149.65 73 4 7 126.55 70 4 7 122.04
0.25 1.3 30 0 3 94.07 51 2 4 7845 46 2 4 72.19 44 2 4 6943
0.25 14 25 0 2 53.46 46 2 3 56.55 42 2 3 51.90 21 0 2 44.60
0.25 1.5 35 1 2 4538 35 1 2 44.23 30 1 2 38.96 30 1 2 3848
0.25 1.8 20 0 1 29.15 21 0 1 29.19 17 0 1 24.90 27 1 1 27.00
0.25 20 20 0 1 29.15 20 0 1 2834 18 0 1 2581 17 0 1 24.57
0.10 1.1 403 25 34 75991 443 31 39 701.00 399 30 38 64241 385 30 38 61797
0.10 12 123 5 10 23519 149 8 12 21834 138 8 12 202.77 133 8 12 19545
0.10 13 m 5 7 13549 55 1 5 128.82 74 3 6 111.25 50 1 113.77
0.10 14 38 0 3 86.02 34 0 3 80.99 58 2 4 76.59 56 2 73.83
0.10 1.5 63 2 3 71.39 47 1 3 67.15 45 1 3 62.66 41 1 3 59.74
0.10 1.8 47 1 2 54.83 43 1 2 50.37 41 1 2 47.54 27 0 2 45.89
0.10 20 32 0 1 38.68 31 0 1 36.81 28 0 1 33.57 24 0 1 30.13
0.05 1.1 494 30 41 890.71 470 31 42 834.52 412 29 40 764.15 432 32 43 751.53
0.05 1.2 190 9 14 274.71 139 6 12 257.00 128 6 12 241.07 157 9 14 227.78
0.05 1.3 100 3 7 153.78 110 4 154.20 69 2 6 123.22 82 3 7 127.89
0.05 14 61 1 4 96.63 56 1 4 89.64 52 1 4 83.11 70 2 5 92.28
0.05 15 44 0 3 81.11 43 0 3 73.85 37 0 3 70.19 38 0 3 66.19
0.05 1.8 41 0 2 57.27 36 0 2 5246 34 0 2 48.78 33 0 2 47.05
0.05 20 36 0 1 4167 34 0 1 39.07 32 0 1 36.56 30 0 1 34.59
0.01 1.1 - - - - - - - - - - - - - - - -
0.01 12 241 10 18 356.05 223 10 18 330.00 222 11 19 31230 185 9 17 289.40
0.01 1.3 155 5 10 197.70 116 3 9 18240 133 5 10 169.60 104 3 9 16240
0.01 14 100 2 6 130.80 92 2 6 121.10 74 1 6 120.80 82 2 6 108.20
0.01 1.5 61 0 4 100.60 56 0 4 9347 52 0 4 86.59 50 0 4 83.51
0.01 1.8 54 0 2 6297 53 0 3 72.01 51 0 3 66.94 46 0 3 64.22
0.01 20 54 0 2 62.97 52 0 2 59.44 49 0 2 55.56 45 0 2 52.19

Here hyphens (-) indicates that the parameters cannot be found to satisfy conditions
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Table 6 The plan parameter when a = 0.10; =3 and a=1.0

B Lo 1y=0.00 1,=0.02 1,=0.04 1,=0.05

n Cq C ASN n [ [ ASN n Cq C ASN n Cq C ASN
0.25 1.1 78 32 39 136.44 65 31 34 86.96 66 34 36 79.07 46 23 27 77.00
0.25 12 25 8 12 4295 23 10 M 26.67 17 7 9 24.71 15 6 9 31.15
0.25 13 19 6 8 2445 1A 5 13.76 10 3 5 1557 5 1 3 12.06
0.25 14 13 3 5 16.83 9 2 4 1373 10 4 4 10.00 8 2 4 12.77
0.25 1.5 " 2 4 14.20 9 3 3 9.00 8 3 3 8.00 7 2 3 879
0.25 1.8 0 1 527 3 0 1 4.56 4 1 1 4.00 4 1 1 4.00
0.25 20 4 0 1 5.27 3 0 1 4.56 4 1 1 4.00 4 1 1 4.00
0.10 1.1 44 18 23 89.62 59 25 32 120.98 68 32 38 11230 64 31 37 109.60
0.10 1.2 16 5 8 30.57 27 10 13 3735 20 7 11 3737 15 5 9 3641
0.10 1.3 " 3 5 17.54 15 4 7 22.85 17 6 8 21.59 9 2 5 18.53
0.10 14 10 3 4 1246 13 4 5 14.73 9 2 4 12.65 14 5 6 15.58
0.10 1.5 9 2 3 10.65 7 1 3 11.14 8 2 3 941 4 0 2 824
0.10 1.8 3 0 1 4.75 8 2 2 8.00 6 1 2 717 3 0 1 4.27
0.10 20 3 0 1 475 7 0 2 8.34 4 0 1 4.87 4 0 1 478
0.05 1.1 98 40 48 152.82 95 42 49 13853 69 31 39 129.53 81 39 46 12546
0.05 12 22 6 1 46.59 28 9 14 4558 27 10 14 39.85 19 6 1 40.85
0.05 1.3 16 4 7 24.25 18 5 8 24.21 14 4 7 21.72 14 4 7 2045
0.05 14 17 4 6 1947 15 4 6 18.10 8 1 4 14.70 10 2 5 16.09
0.05 1.5 8 1 3 11.62 12 3 4 13.10 11 3 4 12.11 7 1 3 9.84
0.05 1.8 6 0 2 873 7 1 2 8.00 6 0 2 7.62 5 0 2 740
0.05 20 5 0 1 5.87 6 0 2 8.12 7 1 2 7.76 4 0 1 4.78
0.01 1.1 136 54 66 197.50 13 47 59 18040 107 48 59 165.30 104 48 59 160.40
0.01 12 33 9 16 60.20 37 12 18 52.96 34 1 18 5317 36 13 19 49.51
0.01 13 23 5 10 32.96 16 3 8 29.75 24 7 11 2894 17 4 9 27.88
0.01 14 " 1 5 20.74 18 4 7 2091 17 4 7 19.56 14 2 21.09
0.01 1.5 12 1 5 18.73 10 1 4 13.81 13 2 5 15.03 9 1 4 1257
0.01 18 7 0 2 8.80 10 1 3 11.21 6 0 2 762 8 0 3 9.87
0.01 20 8 0 2 9.19 8 0 2 8.84 8 0 2 8.58 7 0 2 7.82

with the existing sampling plan developed by [42]. For
example, when pp/pon =1.1 and a =0.5 from Table 7, it
can be seen that ASN =491.58 from the plan proposed
sampling plan whereas existing sampling plan sample
size n =617 when Iy =0.02, S =2 and a = 0.5. Hence, the
proposed sampling plan is more economical than the
existing sampling plan.

Discussions

At this juncture, application of the proposed method-
ology will be illustrated using COVID-19 data belong to
Italy of 111 days that are recorded from 1 April to 20
July 2020. The data are available at https://covid19.who.
int/. This data is made up of the ratio of daily new
deaths (i.e. daily number of deaths over new cases). The
data is reported in Table 9. We have taken this data
from [46] and they studied applications of COVID-19

data for Kumaraswamy inverted Topp-Leone distribu-
tion. Coronavirus disease (COVID-19) is an infectious
disease caused by a newly discovered coronavirus. A
large number of people affected by the COVID-19 virus
and it are infected at random and uncertain, the
COVID-19 data follows a certain statistical distribution
under neutrosophic statistics. The World health
organization and different countries’ health administra-
tors are involved to check the daily affected cases, recov-
ered cases and deaths under indeterminacy. It is found
that the COVID-19 data follows the Weibull distribution

with shape parameter /3’: 2.2222 with the standard
error (SE) as 0.1596 and scale parameter & = 0.1880
with SE value as 0.00845. The Kolmogorov-Smirnov test
and it p value are D =0.0684 and p = 0.6766. The good-
ness of fit of the Weibull distribution is highlight by


https://covid19.who.int/
https://covid19.who.int/
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Table 7 Sample size comparison between the proposed plan and existing plan for @ = 0.10; § =2 and a=0.5

B — 1,=0.00 1,=0.02 1,=0.04 1,=0.05

Proposed Existing Proposed Existing Proposed Existing Proposed Existing
0.25 1.1 517.20 646 491.58 617 456.12 573 44942 558
0.25 12 155.09 198 150.09 181 136.88 172 134.22 167
0.25 1.3 8543 110 80.86 103 76.77 97 74.76 94
0.25 14 54.61 66 5216 62 42.59 59 47.73 58
0.25 15 40.34 47 4548 45 38.75 42 3543 41
0.25 1.8 28.00 29 20.75 27 19.54 25 1853 25
0.25 20 21.00 21 21.00 20 20.00 19 11.94 19
0.10 1.1 778.83 1122 73136 1049 693.87 993 666.03 967
0.10 12 23197 327 218.82 315 204.39 298 197.78 285
0.10 13 126.10 174 114.70 164 108.58 155 105.81 151
0.10 14 83.19 117 78.82 110 68.56 105 69.39 101
0.10 1.5 61.36 84 5213 79 49.61 76 5824 73
0.10 1.8 34.22 50 3240 47 35.08 45 29.81 44
0.10 20 26.36 36 2493 34 23.66 32 2299 31
0.05 1.1 921.90 1467 860.99 1370 809.80 1297 789.07 1257
0.05 12 276.86 435 25841 411 24333 383 237.39 373
0.05 13 14849 230 142.08 218 127.94 213 126.23 200
0.05 14 97.89 153 89.79 145 90.71 142 8273 132
0.05 15 74.60 112 64.99 106 65.87 100 60.20 98
0.05 1.8 51.50 64 37.07 60 35.08 57 34.70 55
0.05 20 3544 49 3332 46 31.33 44 30.38 44
0.01 1.1 - 646 - 617 - 573 - 558
0.01 12 351.10 198 331.10 181 31240 172 301.03 167
0.01 1.3 187.90 110 169.80 103 166.28 97 154.38 94
0.01 14 120.60 66 113.10 62 107.50 59 104.49 58
0.01 15 87.32 47 82.88 45 82.24 42 75.69 41
0.01 1.8 4947 29 50.64 27 48.14 25 46.16 25
0.01 20 46.08 21 42.60 20 40.05 19 31.76 19
Here hyphens (-) indicates that the parameters cannot be found to satisfy conditions
depicts the histogram and quantile-quantile (Q- lot € sy e - « -2
in Iifig. 1. We alsf applied V:lrious lifzl distribu(t%rg)tg fit S = (%) (g) ) (e(g) - 1>ﬁ 1{1 + (e(ie) B l)ﬂ] >0,
the COVID-19 data set for the intention of comparative e 11t
study. We have considered here the existing three and  F(x) =1- {1 + (e(y) - 1) ;o x>0, a<0,
models like odds Weibull distribution (OWD), 0<(B,0).

Nadarajah-Haghighi distribution (NHD) and Exponen-
tiated Nadarajah-Haghighi distribution (ENHD) for the
same data. For more details please refer to [47].

Pdf and cdf of Weibull distribution are respectively

flx) = (é) (f)ﬁile*(i)ﬁ;x >0,a>0,>0

a a

o8
and F(x) =1 — e @ ;2>0,a>0,5>0
Pdf and cdf of odds Weibull distribution (OWD) are
respectively (suggested by [48])

Pdf and cdf of Nadarajah-Haghighi distribution (NHD)
are respectively (see [49])

f(x) = (@)1 +Ax)* e 2 > 0.0 > 0,1 >0

and F(x) =1 — "% x50, 50,1 >0.
Pdf and cdf of Exponentiated Nadarajah-Haghighi dis-
tribution (ENHD) are respectively (see [49])

. o 01
f(x) = (@10)(1 4 Ax)* et~ (1+4) (1 — !+ ) ;x>0,0>0,1>0,0>0

and F(x) = (1— el’“”"yx)g; x>0,a>0,1>0,60>0.
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Table 8 Sample size comparison between the proposed plan and existing plan for @ = 0.10; =2 and a=1.0

B fu 1,=0.00 1,=0.02 1,=0.04 1,=0.05

Proposed Existing Proposed Existing Proposed Existing Proposed Existing
0.25 1.1 180.96 229 16743 206 15845 190 15244 188
0.25 12 5527 65 49.78 60 48.58 59 48.38 56
0.25 13 31.20 36 26.98 35 26.05 33 27.77 32
0.25 14 20.21 25 18.62 23 17.60 22 18.00 18
0.25 1.5 13.71 17 16.85 16 1047 15 11.57 15
0.25 18 6.95 1 8.00 1 10.82 10 823 9
0.25 20 742 10 6.75 10 6.00 9 7.76 9
0.10 1.1 263.63 371 250.98 352 233.82 324 220.09 317
0.10 12 7821 109 79.30 104 75.79 99 6740 97
0.10 1.3 43.98 56 3643 55 34.72 51 36.26 51
0.10 14 26.78 38 26.29 36 26.89 35 2341 35
0.10 1.5 19.27 30 19.59 28 19.95 27 18.92 24
0.10 1.8 13.62 15 8.74 14 11.31 14 11.16 13
0.10 20 10.25 13 8.74 13 9.66 12 9.05 9
0.05 1.1 313.09 494 289.79 462 271.36 431 261.00 416
0.05 12 88.23 146 91.16 138 80.65 129 7819 119
0.05 1.3 50.18 73 44.56 69 4338 66 38.63 65
0.05 14 3351 49 3035 44 27.18 42 28.07 41
0.05 15 2262 38 19.74 37 20.04 35 1892 30
0.05 1.8 13.24 22 1252 21 13.51 20 11.65 18
0.05 20 1167 20 9.99 18 9.66 17 11.65 16
0.01 1.1 405.20 229 370.60 206 349.70 190 345.60 188
0.01 12 115.10 65 111.20 60 9857 59 98.24 56
0.01 13 60.36 36 54.33 35 52.56 33 4945 32
0.01 14 40.78 25 3717 23 34.68 22 3457 18
0.01 1.5 29.01 17 30.69 16 24.68 15 2542 15
0.01 1.8 1597 11 13.37 1" 14.35 10 14.17 9
0.01 20 16.25 10 13.07 10 1113 9 10.62 9
Table 9 COVID-19 data belong to Italy from 1 April to 20 July 2020
0.0138 0.0365 0.0372 0.0385 0.0385 0.0435 0.0457 0.0476 0.0476 0.0537
0.0561 0.0562 0.0673 0.0769 0.0777 0.0802 0.0864 0.0870 0.0894 0.0942
0.1041 0.1053 0.1071 0.1119 0.1149 0.1154 0.1176 0.1180 0.1221 0.1227
0.1253 0.1264 0.1297 0.1302 0.1311 0.1319 0.1369 0.1375 0.1387 0.1390
0.1398 0.1408 0.1417 0.1421 0.1443 0.1456 0.1491 0.1493 0.1520 0.1522
0.1548 0.1593 0.1597 0.1619 0.1620 0.1628 0.1641 0.1646 0.1666 0.1686
0.1730 0.1749 0.1754 0.1761 0.1767 0.1779 0.1789 0.1791 0.1827 0.1831
0.1856 0.1915 0.1956 0.1957 0.1965 0.1987 0.1993 0.1994 0.1994 0.2003
0.2012 02032 0.2057 02070 02113 02148 02167 0.2190 02195 02195
02196 0.2212 02254 0.2321 0.2406 0.2421 0.2430 0.2495 0.2555 0.2641
0.2667 0.2668 0.2690 02792 03067 03067 03176 03371 03436 03515

04972
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Table 10 Estimation and Goodness of fit measures of fitted distribution for daily new deaths

Dist MLEs of the parameters KS test p-value -2logLL AIC BIC

WD & =0.1880 B=22022 - 06766 —257.1131 —253.1131 —247.6940
OWD a=1.7988 B =13225 0 =0.1943 22e-16 —258.5084 —252.5084 —2443798
NHD 4=1165132 3200353 8.549¢-06 —221.1094 ~217.1095 —211.6904
ENHD 4=3.7626 i=16968 9=25732 06324 —256.9344 —250.9344 —242.8058

We have estimated the parameters and good fit for the
COVID-19 data for WD, OWD, NHD and ENHD, and
are reported in Table 10 and depicted in Fig. 2. From
Table 10 and Fig. 2 it is noticed that WD shows less
AIC, BIC and -2logLL, moreover OWD and NHD are
not fitted for COVID-19 data. Hence, Weibull distribu-
tion shows a good fit for the COVID-19 data belongs to

Italy. The plan parameters for this shape parameter are
shown in Tables 11 and 12. For the proposed plan, the
shape parameter is Sy = (14 0.04) x 2.2222 ~ 2.31
when I;; =0.04.

Suppose that a quality medical practitioner would like
to use the proposed repetitive sampling plan for Weibull

Table 11 The plan parameter when @ = 0.10; § = 2.2222 and a=05

B L 1y=0.00 1,=0.02 1,=0.04 1,=0.05
n Cq C ASN n [ C ASN n Cq C ASN n Cq C ASN

0.25 1.1 312 40 47 507.20 287 39 46 471.79 305 45 51 44747 256 38 45 428.73
0.25 12 87 9 13 15031 106 13 16 147.51 100 13 16 139.26 52 5 10 135.80
0.25 1.3 60 8 80.77 57 6 8 76.36 60 7 9 79.08 41 4 7 7291
0.25 14 26 1 4 59.83 36 3 5 53.13 46 5 6 5293 34 3 5 49.13
0.25 1.5 37 3 4 43.78 21 1 3 36.92 31 3 4 3742 19 1 3 33.81
0.25 1.8 25 2 2 25.00 21 1 2 26.09 19 1 2 23.99 22 2 2 22.00
0.25 20 27 2 2 27.00 20 1 2 2533 10 0 1 14.66 11 0 1 15.30
0.10 1.1 431 53 64 74214 413 54 65 703.25 376 52 63 655.88 406 59 69 635.70
0.10 12 140 14 20 232.64 143 16 21 208.70 110 12 18 195.90 114 13 19 195.07
0.10 1.3 74 6 10 117.74 70 6 10 110.54 74 7 11 11043 82 9 12 10644
0.10 14 47 3 6 73.54 44 3 6 69.36 51 4 7 72.13 48 4 7 70.57
0.10 15 42 2 5 63.55 36 2 5 61.50 26 1 4 50.99 36 2 5 54.79
0.10 18 18 0 2 31.17 26 1 3 38.16 16 0 2 2766 25 1 3 35.16
0.10 20 19 0 2 31.25 17 0 2 29.34 23 1 2 2693 23 1 2 26.63

0.05 1.1 507 6 75 883.90 544 71 84
0.05 1.2 172 17 24 266.94 154 16 23
0.05 13 99 8 13 146.61 94 8 13
0.05 14 54 3 7 88.62 61 4 8
3

0.05 1.5 53 6 7176 51 3 6
0.05 1.8 33 1 3 4198 30 1 3
0.05 20 23 0 2 31.96 21 0 2
0.01 1.1 - - - - - - -
0.01 1.2 204 18 29 341.70 192 18 29
0.01 13 133 10 17 181.10 93 6 14
0.01 14 87 5 11 127.20 84 5 1
0.01 1.5 56 2 7 88.85 63 3 8
0.01 1.8 43 1 4 5338 47 1 5

0.01 20 31 0 3 43.35 30 0 3

836.31 486 67 80 77335 472 67 80 752.06
24646 152 17 24 238.68 141 16 23 22579
136.91 80 7 12 124.05 78 7 12 120.03

89.14 56 4 8 85.25 55 4 8 82.24
67.35 46 3 6 63.79 32 1 5 62.18
39.13 29 1 3 37.07 27 1 3 3564
29.89 19 0 2 27.97 20 0 2 27.50

321.80 207 22 32 298.90 216 24 34 297.80

172.80 109 9 16 156.30 106 9 16 151.50
117.10 69 4 10 106.60 58 3 9 99.95
89.39 51 2 7 77.16 49 2 7548
59.58 39 1 4 4741 37 1 4 4583
40.74 27 0 3 3837 28 0 3 3724

Here hyphens (-) indicates that the parameters cannot be found to satisfy conditions
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Table 12 The plan parameter when @ = 0.10; 8 = 2.2222 and a=1.0

B L 1y=0.00 1,=0.02 1,=0.04 1,=0.05

n Cq [ ASN n [ C ASN n Cq C ASN n [ C ASN
0.25 1.1 113 55 59 15182 86 43 48 13648 80 42 47 13072 73 39 44 122.99
0.25 12 38 17 19 4843 41 20 21 45.66 24 1 14 4134 20 9 12 36.62
0.25 13 14 5 7 21.80 15 6 8 23.22 21 10 1 24.55 14 6 8 21.94
0.25 14 16 6 7 18.75 14 5 7 20.53 12 5 6 14.76 12 5 6 14.55
0.25 1.5 9 3 4 11.62 " 4 5 1348 5 1 3 12.11 6 2 3 8.28
0.25 18 8 2 3 9.85 4 0 2 8.97 5 1 2 6.60 6 2 3 828
0.25 20 3 0 1 4.60 6 2 2 6.00 6 1 2 7.05 5 1 2 6.48
0.10 1.1 144 67 75 221.16 109 52 61 20933 114 58 66 191.67 104 54 62 184.96
0.10 1.2 44 18 22 64.25 44 19 23 62.91 38 17 21 56.83 35 16 20 54.71
0.10 13 23 8 1 33.52 27 1 13 33.00 18 6 10 32.88 16 6 9 2715
0.10 14 18 6 8 23.33 17 6 8 22.23 11 3 6 20.57 16 6 8 20.58
0.10 1.5 8 1 4 17.30 14 4 6 17.44 8 2 4 12.83 12 4 6 16.54
0.10 18 9 2 3 1036 4 0 2 8.97 10 3 4 1140 8 2 3 9.12
0.10 20 5 0 2 8.54 5 0 2 795 6 1 2 7.05 5 0 2 7.19
0.05 1.1 178 82 92 262.01 168 82 91 240.57 126 63 73 220.31 123 63 73 217.07
0.05 1.2 45 17 23 76.34 50 21 26 71.19 47 20 26 72.09 30 12 18 6541
0.05 13 33 12 15 40.86 26 9 13 37.70 18 6 10 32.88 24 9 13 3544
0.05 14 14 3 7 27.30 16 4 8 26.27 16 5 8 2268 18 9 23.65
0.05 15 13 3 6 20.78 10 2 5 18.00 12 3 6 1841 12 3 6 17.53
0.05 1.8 10 2 4 13.55 8 1 3 1032 11 3 4 11.95 1 3 4 11.81
0.05 20 8 1 3 10.95 7 1 3 1057 9 2 3 9.82 6 1 2 6.95
0.01 1.1 195 86 102 325.80 200 94 109 305.97 214 107 121 29244 185 94 108 275.80
0.01 12 69 26 34 95.71 59 23 31 88.26 54 22 30 83.99 63 27 35 8542
0.01 1.3 38 12 18 5235 29 9 15 46.76 32 11 17 4648 27 9 15 43.28
0.01 14 21 5 10 33.36 20 5 10 31.56 19 5 10 30.11 19 5 10 2811
0.01 1.5 21 4 9 27.10 14 2 7 2413 16 4 8 2327 14 3 7 19.98
0.01 1.8 16 3 5 16.99 10 1 4 13.08 11 2 4 1232 9 1 4 1215
0.01 20 10 1 3 11.31 7 0 3 11.04 6 0 3 11.45 9 1 3 9.93

distribution under indeterminacy to ensure the mean ra-
tio of daily new deaths at least 60 days using the trun-
cated life test for 60 days. Let the producer’s risk be 10%
at pn/pon =1.1 and the consumer’s risk is 10%. From
Table 11, with a=1.0, 8 = 0.10 and & = 0.10 for the re-
petitive sampling plan, it could be found that the plan
parameters are ¢; = 58 ¢, =66 and ASN = 191.67. There-
fore, the plan could be implemented as follows: selecting
a random sample of 114 patients from the arrived lot of
patients, and doing the truncated life test for 60 days.
The proposed sampling plan will be implemented as:
accept the null hypothesis Hy: pa = 0.1665 if the average
ratio of daily new deaths in 60 days is less than 58, the
ratio of daily deaths, but the lot should be rejected as
soon as the ratio of daily new deaths exceeds 66. Other-
wise, the experiment would be repeated. Table 9 shows

the 56 ratios of daily new deaths before the average ratio
of daily new deaths of 0.1665. Therefore, the quality
medical practitioners would have accepted the arrived
lot of patients.

Conclusions

An elaborated investigation of COVID-19 data for Wei-
bull distribution under indeterminacy using time trun-
cated repetitive sampling plan is studied. The proposed
design parameters are obtained for known values of the
indeterminacy parameters. The plan parameters and cor-
responding tables are developed for the industrial pur-
poses at specified indeterminacy parametric values. The
proposed sampling plan is compared with the existing
sampling plans. The result shows that the proposed re-
petitive sampling plan is more economical than the
existing sampling plan. The proposed sampling plan
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saves time; labor and amount for experimentation, the
proposed plan is recommended to apply for testing the
average number of deaths due to COVID-19. Also, no-
ticed that if the indeterminacy values increase then the
average sample number is decreased. The developed re-
petitive sampling plan procedure is illustrated with
COVID-19 data belong to Italy as an application. The
proposed sampling plan can be implemented in various
industries covering the packing industry, medical sci-
ences, food industries and electronic industries. Further
research can be established to extend our study to group
sampling plans, multiple dependent state sampling plans,
and multiple dependent state repetitive sampling plans.
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