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Abstract
In high quality industrial processes, the contrioart is design based on cumulative
count of conforming (CCC) items is very useful.this paper, the performance of
CCC-r chart with variable sampling intervals (CGf-rchart) in the presence of
inspection errors is investigated. The efficien€yC&C-r/5; chart is compared with
CCC-r chart with fixed sampling interval (CCggrchart). The comparison results
show thatthe VSI scheme can performs better thenRBl scheme. In addition,
analysis and discussion of the results are predentedllustrate the effect of input
parameters on the performance of CG&-¢hart.
Keywords: high quality processes; CCC-r chart; variable damgpinterval;
inspections errors; average time to signal

1- Introduction

As one of the basic Statistical Process ControlC)Sf®ols, control chart is useful in maintaining
stability and improving quality through variabilitgduction in the production process. The cumuativ
count of conforming (CCC) control chart is based tbe cumulative number of conforming items
between two consecutive nonconforming items thétesandom variable with the geometric distribatio
(Calvin, 1983; Goh, 1987).This control chart is thosapplied for high- quality processes. In the
automated and discrete manufacturing systems,leerievel of non-conforming items is produced. As a
result the CCC chart has received considerablatattefrom the industry (Joekes et al., 2016).TI@&OC
r chart is developed based on the CCC chart whickiders the cumulative count of conforming items
until observing a fixed numberr™ of nonconforming ones that follows the negatibmomial
distribution(Ohta et al.,2001; Kudo et al.,2004).

The scheme of variable sampling interval (VSIdesigned in order to improve the efficiency af th
CCC control chart (Liuet al., 2006).The currene@shes on the application of VSI scheme have ddnot

the better performance of this scheme in compansith FSI schemeX control chart with variable
sampling intervals was proposed by some resear¢beesfor example, Reynolds et al.,1988; Reynolds
and Arnold , 1989; Runger and Pignatiello Jr, 19Rdnger and Montgomery, 1993; Amin and Miller,
1993; Zhang et al.,2012). Aparisi and Haro, (2C21g Villalobos et al. (2005) studied a VSI multiese
shewhart chart. Reynolds al., (1990) and Luo and Wang (2009) investigated the- \CRISUM control
chart. VSI- EWMA charts have been studied by soesearchers (see for example, Shamma et al., 1991;
Saccucci et al, 1992;Castagliolaet al, 2006; Céstagt et al, 2006).
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Some studies have been performed for VSI- CCCQfg) chart and they concluded that their
proposed design is more efficient than FSI- CCCQgghart). First, Liu et al. (2006) proposed CCC
chart with variable sampling intervals (C¢Cchart). Chen et al. (2011) investigated CCC chatth
variable sampling intervals and variable controlils (CCGsvc. chart) and Chen (2013) studied CCC
chart with variable sampling intervals for correldtsamples (GCGfg chart). Zhang et al. (2014)
investigated the performance of CgCchart with estimated control limits.

The strategy of using 100% inspection is progdse the implementation of the CCC chart and many
studies on this charts have assumed that inspeistiparfect accurate, but inspection errors exighée
process. Burkest al.(1995) discussed inspection errors and their impactontrol charts and denoted
their important effect on the results. etial. (2000) calculated the adjusted control limits tloe CCC
chart in the presence of inspection errors baseth@melationship between the true and observadksgal
of the nonconforming proportion. Ranjan et al. @08esigned a procedure to set control limitsGaC
charts considering the inspection errors to oltarmaximum ARL. Some other studies about inspectio
errors have been done by Case (1980), Lindsay j1$8kch (1988),Huang et al. (1989), Suich (1990),
Johnsoret al.(1991), Cheng and Chung(1994), Wang and Chen (1R¢an (2011), Nezhad and Nasab
(2012) , Fallahnezhad and Babadi(2015) and Falkgthid et al.(2015).

The goal of this paper is to develop a modetdasider the inspection errors in implementation of
variable sampling interval scheme for CCC-r conttwdirt. So, this paper considers the adjusted aontr
limits for the CCC-rVSI chart that can reduce foe effects of inspection errors. In section 2, @&C-r
vsi Chart in the presence of inspection errorshas liemseribed .In section 3, the comparison study
between the CCGy chart and the CCGx; chart is performed and the results are elaborasiug
sensitivity analysis. In section 4, a practicalecatudy for the implementation of the CGggrchart in the
presence of inspection errors is described. Finakyhave concluded the paper.

2- Description of the CCC-r g chart

2-1- Notations

Por the observe value of the ir-control nonconforming fractio

Py the observe value of the ou-of-control nonconforming fractio

p the true valui of the ir-control nonconforming fractio

0

o) the true valui of the ou-of-control nonconforming fractio

A gisren the probability of false alar

X, the cumulative count of items inspected after obegrthe (-1), nonconforming item until th
i, nonconforming item (including the last nonconfamngitem),

n the number of different inters for the CCC-ryg chart

dj j =1,2,...,n. Sampling interval lengtffor the CCCryg chart, i.e., the time between inspectic
of two consecutive items {dd,.<...<d<d,)

d the sampling interval lengffor the CCC(-reg chart

IL; i =1,2,...,r-1. the intervallimits in the CC(-ryg chart which divide the region between UCL
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LCL into n sub-regiond; I ,; .. . ; I, (1L, <L, ,<...<IL,),

Li the sampling interval length which is used to obi%;,
ARL, the adjuster average run lengt

ATS the adjusted average time to signal,

ATS.y the adjusterin-control ATS of the CC(-ryg chart
ATSe the adjustecin-control ATS of the CCC-rgg, chart
ATSIav the adjustecout-of-control ATS of the CCC-ryg chart

ATS;F the adjustecout-of-control ATS of the CC(-reg chart

' improvement factor, defined ds= ATS,, / ATS,

of the probability that point Xalls region|; when the process nonconforming fractionds p
i
CI'- the probability that point Xalls within the regiorn ; when the process nonconforming fraction is
j
Py

2-2- CCC-ryg control chart in the presence of the inspection errors
The relationship between the true and obsemadde of nonconforming proportion in presence of
inspection errors is as follows (Burke et al., 1995

p=p(1-&)+(1- p)e (1)

The observed (estimated) non-conforming fractiofd,isand Pis the true value of nonconforming

proportion, while e, (Type I error) and e,(Type Il error) denote, respectively, the probability of
classifying a conforming item as nonconforming #mel probability of classifying a nonconforming item
as conforming. So, we have:

in control statep, = Py, (1— e2) + (1— Pq ) e
out of control statep, = p,, (1— ez) + (1— p]t)e1

If the acceptable risk of false alarnnig,,, , thenthe control limits and the center line can be
determined as follow§Xie et al., 2012):

ucLt1(j —1 L
Z F—1 L= Po) " Po =1- Qe /2 (2
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< I_l i-r r
2| _q]@" Po)7 P =05 3)

LeL(j =1 (4)
Z( j( - pOt)I rpOt _adesned /2

o\ =
i=r

Lu et al. (2000) proposed the adjusted accept@kef false alarm in the presence of inspectioorer
Thus a control chart is modified to provide a fitgbe error that is closer to the one under enex

inspection in order to reduce the impact of inspecerrors. In the presence of inspection errocgn be
obtained as following,

adestredPOt (5)
adestred P

0
As the result, in the presence of inspection ertws adjusted control limits and the center lina be
determined as follows:

(6)
1

Cl (j —1 )
_ (I’ j(—po)'rpo—OE

(8)

bl I_l i—r r 0
Z [ @A=P) " Py =10 grea 12

i_l i-r r
(I’ _1](1_ Po) " Po =0 e /2

i=r

The ARL (average run lengtig defined ashe average number of points plotted until recgj\an out-
of-control signalThus, ARL, can be obtained as following,

1
ARL, =—j _ ©)
1- Z( jp(l p)”
LCL,

ANI (average number of items) is defined as theeeted value of the number of items inspected until
the chart signals an alaraNI, can be computed for CCCGsrand CCCG+s chart by applying the
following equation:

ANI, =L ARL, (10)
p

When the CCCyg, chart is applied, then the time between inspestafritwo consecutive items would be
d,d,,...,d (d>d >...>d. These interval lengths should be determined densig the
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practical conditions of production system. As aaregle, the minimum value of interval length is not
less than the time lag between productions of twocassive items. The maximum value of interval
length can be obtained with regards to the maxiraomount of time that is allowed for the processuto r

without inspection. The interval limits JlIL,, . . . ,IL, are determined in the CCGsrchart, so that the
interval between UCLand LCL, is divided into n different intervalg,ll,, . . . , h. Thus following
framework is used for sampling from the process,

d,X,_,01,=(IL,UCL,)
dy, X Ol,=(IL,ILy)

L ={ (11)

d,X._ 0O =(LCL,IL)
The interval limitsIL, IL,, ... ,IL,_,can be determined as the following thati§ inverse function of
the negative binomial distribution function wittandp, parameters :

¢ =pUL +1<x<UCL)y=Px=IL;+1)—p( =UCL)

- x=11 71 _ x—r_z X =1 vy xer
= Z [r — 1] po(1 —po) [r _ 1] po(1 —po)
x=IL;+1 x=UCL
UCL-1 *
= *=1yra - =T —1 — _ Xgesired
- Z [r—l]p(’(l po)* T =1-F(L,) —
x=1L1+1
Ao
IL, =F'(1-q _$)
So we have:
Ao
IL,=F'(1-gq, - de;zred)
A
IL, = F~1 <1 — g —qy - de;zred)
- Caesirea 12)
IL,_, =F 1(1—q1—q2_..._qn_ esire )

2

82



This scheme continues until thevalues falls betweedCL, andLCLas following:

LCL, <IL _, <IL _,<..<IL,<IL,<UCL, 13

ATS is the average length of time that is needembs®rve a signal in a control chart. Al8dS;- and
aTsav Can be determined as following,

ATS,. = ANI_ xd = ARL, prx d (14)

ATS,, = ARL x L x dih*dM;*... A,
P G*G+..*q,

(15)

3- Performance comparisons between the CCC-ryg and the CCC-rgg chart

The performance of CCGudiis compared with the CCGgi chart in this section. Note that the same
values of nonconforming fractior, pnd false alarm probability are assumed for both the Cé&@nd
the CCGyg chart. In order to compare these charts, the dgsgameters for the CCGsr and the CCC-
res) chart are determined so that the equation AFSATS,y is satisfied at the in control state. On the

other hand, when the process nonconforming fraatienges tg, (> p,), the values ofATS'aF and

ATS'aV should be evaluated. The control chart with smalédue of out—of—controIATS'awiII have

the better performance.
Let ATS, =ATS,,, thus,

d1q1+d2q2+""+dnqn — dﬂ1+d g2+ et dnqn
g +Q,+...+Q, 1-a

d= (16)

It is assumed that the sampling interval lengtthefCCC-¢g chart is adjusted to be equal 1 (d = 1), the
values of(d,, d,, ... d,)and (g, g,, ... g,)are determined so that Eq. (16) is satisfied ten t
matched CCCw and CCC+g chart are obtained that have the same in-conahlevof ATS. Then,
when the nonconforming fraction change{jo the performance of the CCGsr chart can be analyzed
by computing the value df that is equal to the ratio of out-of-contIS, of the CCC+js; and the CCC-

les chart:
ATS, _dg,+dg,+...+dd,

| = . . .
ATSaF q1+q2+""+qn

(17)

Based on Equation (17), if the value of Improvenfeawctor is less than 1.00, variable sampling irderv
scheme can produce a signal more quickly than feesdpling interval scheme when the process isfout o
control. So, when is less than 1.00, it denotes that the CG& ahart performs better than the CGGrr
chart.

The values oqu can be calculated as following,
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, UCL, -1y —1 r .
4= Z P, (1_ pl)
x=IL+1 -1 (18)
! ILl X_l r X=r
q; = Z (r _:J Py (1_ pl)
x=IL,+1

! ILn_Z X_l r X=r
On-1 = Z [I’ _:J P 1-py)

x=IL_1+1

Ly (x-1 .
= (r_ljpf(l— P’

x=LCL,+1

The performance of CCGqd; chart is analyzed based on the number of sampliegval (n) assuming
equal probabilities for each interval:

1-a
q]_:qz:...:qn:T (29)

By substituting d=1 in Equation (16), we have,

1—a:dlq1+d2q2+....+dnqn:1_Ta(dl+d2+...+dn) >

d+d,+...+d, =n (20)

4- Comparative study of CCC-ryg chart in the presence of inspection errors
In this paper, we apply the input data in thenarical study of Liu et.al (2006)for comparisondstu

This data is as following?,,, =0.0027,p, = 0.000 and sampling interval lengthi, ,d,,....d. )
with the fixed value ofl =1can be chosen as follows:

n=2,d,=1.9d,=0.1n= 3¢,= 1.9),= #,= 0.Ln 4,d 1B,= 12~ 0@ 1
n=5d=19d,=15,= 4,= 056 0.1..

4-1- Improvement factorsfor different process shifts
Now, we study the performance of CCggrrchart in the presence of inspection errors fofedint
value of process shifts and several values,@dnel e.First, the value of corresponding improvement

84



factorsl are computed and the results are shown in Tal#s tan be seen when the nonconforming ratio
(p/poy) increases then, the improvement fadtdecreases, and thus the CGg-chart performs better
than CCC+g chart in the presence of the inspection errors.

Table 1. Improvement factors for different process shifigh n=2 and r=3
P2/ Por e &

0.0001 0.0005 0.001 0.005 0.01
0.0001 0.815298 0.815451 0.815425 0.815520 0.815619
0.0005 0.886032 0.885843 0.886173 0.886103 0.886719
1.2 0.001 0.922658 0.922839 0.923065 0.923523 0.923764
0.005 0.977602 0.977653 0.977717 0.978230 0.978870
0.01 0.988620 0.988647 0.988681 0.988951 0.989289
0.0001 0.588719 0.588873 0.588864 0.589064 0.589299
0.0005 0.732450 0.732290 0.732647 0.732838 0.733772
15 0.001 0.814567 0.814774 0.815033 0.815751 0.816318
0.005 0.946067 0.946130 0.946209 0.946837 0.947622
0.01 0.971979 0.972013 0.972055 0.972389 0.972808
0.0001 0.422636 0.422773 0.422773 0.423006 0.423287
0.0005 0.601449 0.601318 0.601677 0.602049 0.603173
1.8 0.001 0.716255 0.716479 0.716759 0.717677 0.718502
0.005 0.915172 0.915245 0.915338 0.916076 0.916998
0.01 0.955506 0.955545 0.955595 0.955992 0.956489
0.0001 0.340892 0.341014 0.341017 0.341244 0.341521
0.0005 0.526532 0.526418 0.526769 0.527220 0.528406
2.0 0.001 0.656343 0.656574 0.656863 0.657881 0.658840
0.005 0.894944 0.895024 0.895125 0.895933 0.896943
0.01 0.944618 0.944662 0.944717 0.945155 0.945703

When e (the probability of classifying a nonconformingerit as conforming) increaseas, the
improvement factol also increseas and with increasingthe value of improvement factor increases.
Thus it is concluded that the superiority of CGG-chart over CCCgg chart improves by increasing the
enspection errors.

4-2- Improvement factorsfor different CCC-ryg control chart

In this subsection, we fix the number of samplinggiivals (n=2), and process shift{m=2) then for
different possible values of parameter r, the tesate shown in Table 2. The improvement factor
decreases by increasing the parameter r in tlrasdls.
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Table 2. Improvement factors for different CCGsr control chart with n=2 and {{po=2)

r & &
0.0001 0.0005 0.001 0.005 0.01
0.0001 0.605403 0.605636 0.605928 0.606050 0.606224
0.0005 0.735948 0.736124 0.736345 0.737161 0.737476
1 0.001 0.814998 0.815131 0.813868 0.815191 0.815423
0.005 0.946441 0.946484 0.946537 0.946963 0.947496
0.01 0.972932 0.972955 0.972984 0.973214 0.973501
0.0001 0.439389 0.439393 0.439469 0.439835 0.440073
0.0005 0.611414 0.611659 0.611417 0.612233 0.613130
2 0.001 0.722723 0.722055 0.722296 0.723364 0.724063
0.005 0.918428 0.918493 0.918574 0.916049 0.916857
0.01 0.956441 0.956476 0.956519 0.956869 0.957306
0.0001 0.340892 0.341014 0.341017 0.341244 0.341521
0.0005 0.526532 0.526418 0.526769 0.527220 0.528406
3  0.001 0.656343 0.656574 0.656863 0.657881 0.658840
0.005 0.894944 0.895024 0.895125 0.895933 0.896943
0.01 0.944618 0.944662 0.944717 0.945155 0.945703
0.0001 0.275905 0.275931 0.275903 0.276193 0.276462
0.0005 0.462490 0.462483 0.462551 0.463416 0.464143
4 0.001 0.604573 0.604831 0.604626 0.605640 0.606773
0.005 0.878854 0.878948 0.879065 0.880006 0.879073
0.01 0.935730 0.935781 0.935845 0.936357 0.936998

4-3-lmprovement factorsfor different numbers of sampling intervals

In order to investigate the overall performanceC@C-r chart based on the number of sampling
intervals, we fix the parameter r=3, and proce#ss{p./po) = 2. The results in Table 3 indicate that for
different values of gand g, the number of sampling intervals is efficienttbe improvement factot,
for example, if &0.0001 and £0.0001, then CCC+s chart with n=2, is more efficient and if=9.005
and =0.0001, then CCC+s chart with n=5, is more efficient.
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Table 3. Improvement factors for different numbers of sangpintervals with r=3 and;gpy=2

n CY &
0.0001 0.0005 0.001 0.005 0.01
0.0001 0.340892 0.341014 0.341017 0.341244 0.341521
0.0005 0.526532 0.526418 0.526769 0.527220 0.528406
2 0.001 0.656343 0.656574 0.656863 0.657881 0.658840
0.005 0.894944 0.895024 0.895125 0.895933 0.896943
0.01 0.944618 0.944662 0.944717 0.945155 0.945703
0.0001 0.398213 0.398269 0.398213 0.398515 0.398715
0.0005 0.571905 0.572057 0.571976 0.572629 0.573556
3 0.001 0.689961 0.689730 0.689796 0.690421 0.691381
0.005 0.905632 0.905705 0.905796 0.905631 0.906544
0.01 0.948151 0.948191 0.948241 0.948639 0.949137
0.0001 0.513543 0.513568 0.513577 0.513647 0.513731
0.0005 0.577744 0.577714 0.577820 0.578016 0.578466
4 0.001 0.631454 0.631556 0.631623 0.632071 0.632461
0.005 0.752696 0.752742 0.752801 0.753267 0.753851
0.01 0.782404 0.782430 0.782464 0.782731 0.783066
0.0001 0.561937 0.561957 0.561943 0.561988 0.562034
0.0005 0.596664 0.596717 0.596723 0.596886 0.597067
0.001 0.627734 0.627795 0.627854 0.628042 0.628227
0.005 0.703274 0.703304 0.703342 0.703646 0.704026
0.01 0.722546 0.722564 0.722586 0.722764 0.722986

ol

4-4- | mprovement factor s based on different lengths of sampling interval

Based on the above analysis, we investigatefthet of interval length on the performance of CG&
chart when the number of sampling intervals is Redr different cases of sampling interval lengthes a
analyzed. As can be seen in Table 4 the largeesdhr the differences between interval lengths,ddl
leads to better performance of CCggrchart. Also, in all cases, the valuelofs less than 1, thus the
performance of CCCgyg chart is better than CCGsrchart in all cases.
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Table 4. Improvement factors based on different lengthsamfpling interval with n=2 ,r=3 and#po=2

(dh,dh) di-d, e &
0.0001 0.0005 0.001 0.005 0.01
0.0001  0.340892  0.341014  0.341017  0.341244  0.341521
0.0005 0.526532  0.526418  0.526769  0.527220  0.528406
(1.9,.1) 1.8 0.001 0.656343  0.656574  0.656863  0.657881  0.658840
0.005  0.894944  0.895024  0.895125  0.895933  0.896943
0.01  0.944618  0.944662  0.944717  0.945155  0.945703
0.0001  0.487361  0.487455  0.487458  0.487635  0.487850
0.0005 0.631747 0.631659  0.631932  0.632282  0.633205
(1.7,0.3) 1.4 0.001 0.732711  0.732891  0.733116  0.733908  0.734653
0.005 0.918289  0.918352  0.918431  0.919059  0.919845
0.01  0.956925  0.956959  0.957002  0.957343  0.957769
0.0001  0.633829  0.633896  0.633898  0.634025  0.634179
0.0005 0.736962  0.736899  0.737094  0.737344  0.738003
(1.5,0.5) 1.0 0.001 0.809080  0.809208  0.809368  0.809934  0.810466
0.005 0941635 0.941680  0.941736  0.942185  0.942746
0.01  0.969232  0.969257 0.969287  0.969531  0.969835
0.0001 0.853532  0.853559  0.853559  0.853610  0.853671
0.0005 0.894785  0.894760  0.894838  0.894938  0.895201
(1.2,0.8) 0.4 0.001 0.923632  0.923683  0.923747  0.923974  0.924187
0.005 0976654 0.976672  0.976695  0.976874  0.977099
0.01  0.987693  0.987703  0.987715  0.987812  0.987934
0.0001 1 1 1 1 1
0.0005 1 1 1 1 1
(1,2)=FSI 0.0 0.001 1 1 1 1 1
0.005 1 1 1 1 1
0.01 1 1 1 1 1

4-5- Improvement factorsfor different probability allocations
The above overall performance of CGfgchart is analyzed based on the equal in contrdigidity

allocations. In order to investigate the overalf@enance of CCCyg chart when the condition
0y = g =+ = @, is not satisfied, we fix n=2 and=L.9, and only change the values of in control

probability, q as proposed by Liu et al. (2006). It should beeddhat g+g,=1-a. The value of gcan be
obtained using the following equation:

d. =
: a,

_1_a_d1Q1 S

0

(21)

As shown in Table 5, when £q_,) decreases, improvement factbdecreases and the performance of
CCC-r chart in the presence of the inspection errors inesdetter.
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Table 5. Improvement factors for different probability al&dons with n=2, r=3 and,;fp,=2

q th-02 € 7]
0.0001  0.0005 0.001 0.005 0.01

0.0001 0.903176 0.903177 0.903180 0.903187 0.903199
0.0005 0.913818 0.913824 0.913837 0.913890 0.913971
(0.1,0.8973) 0.7973 0.001 0.927470 0.927500 0.927496 0.927584 0.927707
0.005 0.971056 0.971075 0.971100 0.971298 0.971239
0.01 0.983816 0.983828 0.983843 0.983963 0.984114
0.0001 0.791976 0.791986 0.791989 0.792020 0.792063
0.0005 0.826065 0.826073 0.826097 0.826236 0.826430
(0.2,0.7973) 0.5973 0.001 0.860662 0.860732 0.860697 0.861030 0.861296
0.005 0.949416 0.949452 0.949496 0.949857 0.950308
0.01 0.972467 0.972488 0.972514 0.972724 0.972987
0.0001 0.663879 0.663890 0.663878 0.663961 0.664075
0.0005 0.733464 0.733585 0.733611 0.733945 0.734344
(0.3,0.6973) 0.3973 0.001 0.794450 0.794325 0.794470 0.794913 0.795411
0.005 0.930786 0.930837 0.930901 0.930247 0.930887
0.01 0.962606 0.962635 0.962671 0.962960 0.963323

0.0001 0.514631 0.514717 0.514657 0.514828 0.514995

0.0005 0.633797 0.633757 0.633765 0.634299 0.634870

(0.4,0.5973) 0.1973 0.001 0.726008 0.726178 0.726391 0.726862 0.727767
0.005 0.911538 0.911604 0.911686 0.912346 0.913172

0.01 0.951742 0.951779 0.951825 0.952190 0.952646

0.0001 0.340892 0.341014 0.341017 0.341244 0.341521

0.0005 0.526532 0.526418 0.526769 0.527220 0.528406

(0.49865,0.49865) O 0.001 0.656343 0.656574 0.656863 0.657881 0.658840
0.005 0.894944 0.895024 0.895125 0.895933 0.896943

0.01 0.944618 0.944662 0.944717 0.945155 0.945703

5- Conclusion

In manufacturing technology, many productiongasses today are producing a very small proportion
of nonconforming items. Thus, many process contrethods have been proposed, such as CCC chart
that has received considerable attention from ttdustry. In this paper, we have investigated the
performance of CCGCgyg control chart in the presence of the inspectionrerfor high quality processes.
Some sensitivity analysis was done and the redehtsonstrated that the CCGgrchart is more efficient
than CCC+g chart and when the parameter r increases thergffiveency of CCCjg chart will be
enhanced. Also the superiority of CCggriincreases by increasing the difference betweerintegval
lengths and uniform probability allocation is maficient. For future woks, we suggested developing
the CCC-r chart with the variable sampling intesvahder group inspection in the presence of ingpect
errors.
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