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ABSTRACT: Acceptance sampling plans was studied mainly to draw valid conclusions with regard to accept
or reject the lots of finished products. In this direction many optimal techniques were developed to improve and
control the quality of products based on the assumption that the variable with regard to quality characteristic is
distributed according certain probability law. In this paper we optimized CASP-CUSUM Schemes based on the
assumption that the continuous variable, which is under the consideration follows a Truncated Gompertz
distribution used in Quality Control and Reliability analysis. Particularly the distribution is used in estimating
the optimal truncated point and probability of acceptance of lot. Thus this paper study Optimization CASP-
CUSUM Schemes and critical comparisons are made based on the Obtained numerical results.

Keywords: Optimization, CASP-CUSUM Schemes, Quality Characteristics, OC Curve, ARL, Truncated
Gompertz Distribution.

I.  INTRODUCTION

It is difficult to define quality, but make sure that the item posses or not posses the required
specifications such as serviceability, availability, price, color, taste etc. This assessment of quality is subjective
and it can vary from different perception of individuals. A product of good quality can be defined as one that
satisfies the consumer’s needs at the price they are willing to pay. It is believed that the item is fit for usage
when it conform the characteristics.

Quality of the product is one of the most important characteristic that determines the demand of a
product and would be a strategy for the economic development of country. The term quality could be defined in
multi dimensional. Thus, it is very essential to improve the quality of products, in any manufacturing
companies by using some strategic measures say improving a life of a form of the products, make sure that the
item being worked properly or the item is conforming the quality specifications required by consumer. In order
to improve the reliability or quality of the products one should adopt certain measures such as life testing
through various probability models preventive measures, sampling inspection CUSUM Schemes etc. In the
process, in improving the quality of products it should be examined whether, the items produced performing
their intended duties or not, the items are available up to the warranty time, and how best they satisfy the
consumer needs.

Life tests are experiments carried out in order to obtain the life time of an item (i.e. time to its failure or
the stops working satisfactory). Sometimes, it might be time consuming to wait until all the products fail in a
life test, if the life time of products is high. One can use the truncated life test for saving time and money,
because 100% inspection involves more time, more money, man power, material, machinery etc. even the
sample finite 100% inspection practically not feasible in case of explosive type materials like crackers, bombs,
batteries, bulbs etc. The test can be performed without waiting until all the products fail, and then testing time
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can be reduced significantly. For the purpose of reduces test time and cost, obliviously truncated life models are
good.

Cumulative Sum (CUSUM) quality control schemes are becoming widely used in industry. Because,
they are powerful, versatile and easy to use. They Cumulative recent process data to quickly detect out of
control situations. They also serve as a powerful diagnostic tool.

Hawkins, D. M. [3] proposed a fast accurate approximation for ARL’s of a CUSUM Control Charts.
This approximation can be used to evaluate the ARL’s for Specific parameter values and the out of control
ARL’s of location and scale CUSUM Charts .

Kakoty. S., Chakravaborthy A.B. [5] proposed CASP-CUSUM charts under the assumption that the
variable under study follows a Truncated Normal Distribution. Generally truncated distributions are employed
in many practical phenomena where there is a constraint on the lower and upper limits of the variable under
study. For example, in the production engineering items, the sorting procedure eliminates items above or below
designated tolerance limits. It is worthwhile to note that any continuous variable be first approximated as an
exponential variable.

Vardeman.S, Di-ou Ray [9] was introduced CUSUM control charts under the restriction that the
values are regard to quality is exponentially distributed. Further the phenomena under study is the occurrence of
rare of rare events and the inter arrival times for a homogenous poison process are identically independently
distributed exponential random variables.

Lonnie. C. Vance, [6] consider Average Run Length of cumulative Sum  Control Charts for
controlling for normal means and to determine the parameters of a CUSUM Chart.To determine the parameters
of CUSUM Chart the acceptable and rejectable quality levels along with the desired respective ARL’s are
consider.

Mohammed Riaz, Nasir Abbas and Ronald J.M.M Does [7] proposed two Runs rules schemes for the
CUSUM Charts. The performance of the CUSUM and EWMA Charts are compared with the usual CUSUM and
weighted CUSUM, the first initial response CUSUM compared with usual EWMA Schemes. This comparison
stated that the proposed schemes perform better for small and moderate shifts.

Mohammed Akhtar. P and Sarma K.L.A.P [1] proposed an optimization of CASP-CUSUM Schemes
based on truncated two parametric Gamma distribution and evaluate L (0) L’ (O) and probability of Acceptance
and also Optimized CASP-CUSUM Schemes based on numerical results.

In the present paper it is proposed CASP-CUSUM Chart when the variable under study follows
truncated Gompertz Distribution. Thus it is more worthwhile to study some interesting characteristics of this
distribution.

The British Statistician Benziman Gompertz has developed a distribution of adult life spans by
demographic and actuaries. The simple formula which he derived describes the exponential rise in death rates
between sexual, maturity and old age commonly which is referred as the Gompertz equation. This is a valuable
tool in demography, Reliability and other scientific disciplines. The Gompertz is without doubt the best known
model, used in a range of disciplines from botany to sociology.It has been widely used, especially in actuarial
biological applications, demography and Reliabilty. Gompertz distribution is a special case of a generalized
logistic distribution.

A continuous random variable X assuming non-negative values is said to have Gompertz Distribution
with parameters ¢, k > 0, its probability density function is given by:

f(x;7,0) =bne™e” exp(-> . (1.1)
Where b > 0is the scale parameter and n > 0 is the shape parameter of the Gompertz distribution. In the
actuarial and biological sciences and in demography, the Gompertz distribution is parametrized slightly.
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Truncated Gompertz Distribution:-

It is the ratio of probability density function of the Gompertz distribution to the their cumulate
distribution function at the point ‘B
The random variable X is said to follow a truncated Gompertz Distribution as:

bne™e” exp(—ne™

1-exp(-n(e™ -1))
Where B is the truncated point of the Gompertz Distribution.
Truncated Gompertz distributions can be used to simplify the asymptotic theory of robust of location and
regression.

Il.  DESCRIPTION OF THE PLAN AND TYPE- C OC CURVE

Battie [2] has suggested the method for constructing the continuous acceptance sampling plans. The
procedure, suggested by him consists of a chosen decision interval namely, “Return interval” with the length h’,
above the decision line is taken. We plot on the chart the sum

S, = Z(Xi —-k)X,'s(i=123........ ) are distributed independently and k; is the reference value. If the

sum lies in the area of normal chart, the product is accepted and if it lies of the return chart, then the product is

rejected, subject to the following assumptions.

1. When the recently plotted point on the chart touches the decision line, then the next point to be plotted at
the maximum, i.e., h+th’

2. When the decision line is reached or crossed from above, the next point on the chart is to be plotted from
the baseline.
When the CUSUM falls in the return chart, network or a change of specification may be employed rather
than outright rejection.

The procedure in brief is given below.
1. Start plotting the CUSUM at 0.

2. The product is accepted when S = Z(Xi —k) < h; when S,< 0, return cumulative to 0.

3. When h <S;< h+h’ the product is rejected: when Sy, crossed h, i.e., when S >h+h’ and continue rejecting
product until S;;>h+h’ return cumulative to h-+h’

The type-C, OC function, which is defined as the probability of acceptance of an item as function of incoming
quality, when sampling rate is same in acceptance and rejection regions. Then the probability of acceptance P
(A) is given by

P(A) = o 2.1
L(0)+L'(0)
Where L (0) = Average Run Length in acceptance zone and
L’ (0) = Average Run Length in rejection zone.
Page E.S. [8] has introduced the formulae for L (0) and L’ (0) as
L(0) = NO (2.2)
1-P(0)
L'(0) = N oo (2.3)
1-P'(0)

Where P (0) =Probability for the test starting from zero on the normal chart,
N (0) = ASN for the test starting from zero on the normal chart,
P’ (0) = Probability for the test on the return chart and
N’ (0) = ASN for the test on the return chart

He further obtained integral equations for the quantities

P (0), N (0), P’ (0), N” (0) as follows:
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PO-Flo-D+[POFy+k-2y. 4
N(z)=1+.r|lN(y)f(y+k1—z)dy, ...... 2.5)
P'(z):j f(y)dy+}P'(y)f(—y+kl+z)dy e (26)
N'(z)=1+le'(y)f (-y+k +2)dy, . @.7)

F(x) :1+} f(x)dx:

ki—z
F(k,—2) =1+ [ f(y)dy
A
And z is the distance of the starting of the test in the normal chart from zero.

i.  METHOD OF SOLUTION

We first express the integral equation (2.4) in the form

F(X):Q(X)+j‘R(x,t)F(t)dt ...... (3.1)
Where C
F(X)=P(2),
Q(X) =F(k-2),

R(X,t) = f(y+k—2)

d
Let the integral | :I f (X)dx be transformed to

e (3.2)
d—cf d-c
= [Ty =" At

2x—(c—d
Where Y =# where a’s and t’s respectively the weight factor and abscissa for the Gass-

d-c
Chibyshev polynomial, given in Jain M.K. and et al [4] using (3.1) and (3.2),(2.4) can be written as

d-c

F(X)=Q(X)—=> aR(x.t)F(t) e (33)

2 Since equation (3.3) should be valid for all values of
x in the interval (c, d), it must be true for x=t; , i = 0 (1) n then obtain.

e (3.4
F) =)+ Y aR(, t)FE)  §=00n
2 Substituting

Ft)=F,Q)=0Q,,i=0@)n,in (3.4), we get

d-c
F,=Q, +T[a0R(t0,to)FO +a Rty )R+ a,R(t,,t,)F,)]
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d-c
F=Q = TR ()Fo + AR 1)+ a,R(t,.t,)F,)]
d-c
F,=Q, +T[aOR(tn,to)Fo+a1R(tn,tl)F1+ .......... a, Rt ,t)F)] . (3.5)
In the system of equations except F; , i= 0,1,2............... n are known and hence can be solved for F;, we

solved the system of equations by the method of Iteration. For this we write the system (3.5) as
[1-Ta,R(ty,t))]F = Qp +T[a,R(ty. t) Fy + & R(ty, 1) F +......a,R(t, 1, ) F,)]

[I-TaR(, t)F =Q, +T[a,R(t,, t,)F, +a,R(t, t)F +........ a,R(t,t)F,)]

[1-Ta R(t,,t)]F, =Q, + T[a,R(t,,t,)F, +a,R(t,,t,)F, +........ a.R(t, t,)F)]  ...G06
Where T = a-c
2
To start the Iteration process, let us put F, = F, =....= F, = 0in the first equation of (3.6), we
then obtain a rough value of  F,. Putting this value of F, andF, =F, =....= F, =0on the second

equation, we get the rough value F, and so on. This gives the first set of values F.i=0,1,2,...,n which are just

the refined values of F, i= 0,1,2,...,n. The process is continued until two consecutive sets of values are
obtained up to a certain degree of accuracy. In the similar way solutions P’ (0), N (0), N’ (0) can be obtained.

IV.  COMPUTATION OF ARL’s AND P (A)

We developed computer programs to solve these equations and we get the following results given in the
Tables (4.1) to (4.16).

TABLE4.1 TABLE42
Values of ARL's AND TYPE-C OC CURVES when Valuss of ARL's AND TYPE-C OC CURVES whan
b=09,n =09 k= h=0.07 b’=007 b=0.9,1 =09, k=1 8 h=0.10,1'=0.10

B Ll L0 P(A) B Lily L' JEN]

I8 | 1330000 | TORI930 | 0593012 TF| 402378 | TTI308E% | 09796H9
I71 13520174 1 1082936 | 05930707 I35 547378 | TI230082 [ 05979RMe
I8 | TSRIT0RT | TORIWE | 05930973 T4 56 I9TR0 | TTZ3TR9T | 09804053
15| Tedellee | TORITTS | 05934pde I3 SUI0IRI | TI23336T [ O5EIHTT
T4 913880 | TOR30LT | U5935906 | I1| 6453008 | TTZI3040 | 0OEIOE0T
23| IT3R7HT | TORSID | 0554561 IT| TS0 | TIHO0IET | 0585073
II1] FIZATE | TOR3ZES | 09%6ecll T TIT 35000 | 146805 | naoooar
L[ I9T30798 | 1083563 | 09994309 15 33660000 | TTI58E39 | 0909a56521

TABLE43 TABLE-44
Valuss of ARL’s AND TYPE-C OC CURVES when Valuss of ARL’s AND TYPE-C OC CURVES whan
b=092,1 .92, k=2, k=0 10, k'=0.10 b=092, 1=0.92, k=1 8, h=0.09, '=0.09
B L) L'(0) P[4 B L(0) L'(0) Pl4)
T9 | IRITE [ 11T | 0997356 TE [ 690670 [ TITI00 | U906
TR TBORI0 [ TI0TS | 0907338 T3 | 0T [ TITTHT | U951
T TR [ TITTE | 0999 T3 [ T3 [ TITI0% | 09560
TF | 357200 [ 11T | 099708 3 I D 9
T3 IS SSHT [ TITTT6 | 09978982 1T | SURIET [ LIBST | U936
T 3T [ 11T | 099010 TT | 950036 [ L1559 | U9863T6T
T3 T6EART | TII7316 | U9986E8 T0 [ T33T [ TIB%I | 0591757
T THSHRTE | 11T | 09WE5 T3 [ 3@ 50T | TIT07 [ U355
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TABLE-4.3

Values of AFL's AND TYFE-COC CURVES when

b=094, n 0.4, k=2, k=005, =005

L) L) LIEY]
I8 | 30783608 | T.ORI4H | T59985R3E
I7 ] J0ER33I6 | T.06I435 | 1553760
I8 | 3TTO0IF | T.OEL43T | D 5996600¢
I3 370 | TO6IHT | U9%6653)
14 | FIWEIIE | T.O6I457T | 1596EE63
I3 I05e7Ie | T.06I486 | 0597513
I2] ¥ I7TAT | T061H3 | D99E0EET
IT | THeDESE | TOeIeAT | U599

TAELE47

Valuas of ARL's AND TYFE-COC CURVES when

b=096, v =096, k=0, h=0 05, K'=0.05

L0 L7 PA)
I5 | 3ITRHT 1063335 | 05975898
P X SHITGIL | TOe3355 | 09579550
I8 | F3335TIT 108340 | GO5E0TIO
T3] 3A56635T | TOe333 | 09%E0EET
I4] FTEITETS | T0R333I | 05%EIedT
I3 | eE9TESET | TOR3FT0 | 09%R3TET
II] TO00E%6%3 | 106345 | D95E%356
21 | 24008 TR0 | TOe3d5 | 0999574
TABLE4 %

Valuas of ARL’s AND TYPE-COC CUEVES whan
b=098,n =098, k=2 h=006 h'=D .06

L{0) L(m P(A)
19| Teelde36l | 10794643 | 09003311
I8 | Tee3.ET05T | 10794846 | 0500337
7| Ted5 Z08el [ TO7536d7 [ 05993337
I8 | Ie8T 8408 | TO754653 [ 05993609
13| THEMHET | 10754673 | 05991EI%
T4 TE37TIE3ET | 10754730 | 0950481
I3 Ied4. 7307 | TOT94ET0 [ 09993515
I [ T4R4I88 | TOTS3IRT [ 059959173

TABLE4.11
Valuas of ARL"s AND TYPE-COC CURVES whan
b=098.1n =098 k=18 h=010,h’=0.10

Ll L) P(A)

B
16 | II3EISed TIH0IE0 [ O5%THE

11674657 TITEA | 03547667

=)
I4] ITITMdE TI40d | 05MEIT
I3 IIZETEDT TIH3E | 05M5TeT

I1 | Z423I3000 TI30379 | 05933147

IT ] ITH574I7 TI40500 | 05560138

I0 | 43101505 1130733 | 05573603

15 | 33551318 | TI4IT3T [ D5997TE6d

TABLE4 §
Valuss of ARL’s AND TYPE-C OC CURVES whan
b=094, n=0.94, k=1 8, k=010, =010

B L0} L) P(A)

16 | TOOTH3E | TI313¢ | 0SEEEH4E

I3 | TOISZ3T6 | T.I3I37 | O58ET 98

I4 | TO3ETS | TI3140 [ 05E5TTIT

23T TTATE0 | TI3T4T T 05895766

12| TIe3%317 | TI3160 | 05903713

IT T I37387T | T.I3T84 | O59IERI

10 | TSR 30I8E | TI3I35 [ 05M35T0

15 | 7310803 | TI3I51 | 05384559

TAELE-4%
WValuas of ARL's AND TYFE-C OC CURVES whan
b= 96, n =096, k=18 h=0.10, k'=0.10

A
B L(0) L*(0) Pa)
16 | TEIRNIT | TI35738 [ 095I1Es)
15 | T4 TT056 | 1135746 | 0551 T
14| TATZIEE [ TI3576d [ 03323543
13| T5IZ66RT | T.I35E07 | 09313939
17 TM OIS | TI35856 | 0553116
IT | 1515734 | T136068 [ 05341471
10 | TE3EAIRT | TI3&3ET [ 05560117
T5 1 THSTAI4E | TT36516 | 05591161

TABLE4.10
Valuas of ARL’s AND TYFE-COC CUEVES whan
b=094 =09 k=2 k=010, k=010

B L) L*(0) PlA)

30 THEEZETT | TI3T352 | 05592140

15| TH0.3%648 | TI3I35T | 05391157

18| THETHEIE | 1131333 | 0537152

7] THTLAI33E | TI3T355 | 05992318

26 | TXAT0738Y | TI3T360 | 05%968d

15 THE7TEeIS | TI3I3E | 059593531

24| I3ILEGNIL | TI31405 | 05393513

I3 | ITER03ES | TI3I47T | 0559570

TABLE-4.12
Valuas of ARL's AND TYPE-C OC CURVES whan
b=0.99. n=0.99, k=2 h=0.06, b'=0.06

B L(0) L7(0) P(A)

301 3477776463 | TOBDTIO | 09596893

I3 347EHEE00 | TOR0TI0 [ 05596554

18 | J4ELTEAET | TOR0TIO | 05596858

I4GT6IT | TOBITIO | 09306309

334960885 | T.OB0TIO | 055308537

IT36IETIV | TOBOVII | 09597109

[

13

T4 340035541 | TOR0TIe | 055745
3 | BHE050TI | T.OR0TIT | 0959873
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TABLE4 13 TABLE-4 14
Valuss of ARL’s AND TYFE-COC CURVES when Valuzs of ARL's AND TYPE-C OC CURVES whan
b=099, 1 =0.99, k=1 8, h=009, =009 b=0.99, 1 =099, k=2, h=0.05, h’=0 05
+

B L(0) L*(0) P(a) B i) L) P(A)

16 [ I39573T | TITeHY [ 09333079 TT | 15965609 | T0Be3lT | 09993
I3[ THTEITT [ LITET [ 0955301 TE | T597 35T | 108637 [ 0999TiE
14 [ IH0THE | TITRSE | 09503568 7| TE003STTS | TUBR3IT | 059THT
13 IO T TITR478 | 0950459 T8 | TETTAE00% | TUBE3IE | 0999T%E
1T TeAR3EET | TIZR1E | 09507844 T3 | TEA5 I | 1083 | 099950
I1 ] 30603313 | TITR60 | 09363317 T3 | TREITETE | LU8ea | 099
IO THEITOTE TI3T8 TO55745T8 T3 | 217255306 | LUBBIIL | 05995094
I5 | IH0EE3E | [I1IT055 | 05555384 TT T I6TE 4080 | TU6ET | 0000 Il

TABLE4.15 TABLE4.16
Valuas of ARL’s AND TYFE-C OC CURVES when Valuss of ARL’s AND TYPE-C OC CURVES whan
b=098, 1 =0.98, k=2, b=0.05, W'=0.05 b=0986, 1 =0.96, k=2, h=0.09, k'=0.09

B L) L' P(A) B L(0) L' P(A)

15| T033834%0 | TDe3308 | O5%E9TIe IO 50400 TOOLI05 | OO0REedT
I8 | TO36385%9 | TDe33E | O5%EF31 TE | D0 TWIT [ TO0TI05 | O O0RNEsR
I TAEATA30 T TDESHE | OB9ETTE2 7 TB5 20062 | LOSII08 [ Do5sET0E
I8 TMITIIOT | TDez39 | OBEETEI3 TR TS I4066 | LOGII0E [ O5958ET0
25 [ TOSETE0ID | [O8S3I0 [ 09950047 T3 | TOOIT7ES | TO8IIS | 059E5S
24 [ TI3TIS8E] | TO8S3IY [ 09950840 T4 | TI3E6E7T4 | 108105 | 059D
I3 T3508T7RT | 1063326 | OBDRITID T3 T5T51360 | 10015 [ 05995556
I IRIEI0G | TDez33I | OB%RHEss TT [ BESITTel [ 1091200 [ 099ESd

V. NUMERICAL RESULTS AND CONCLUSIONS

At the hypothetical values of the parameters ¢, k, ki, h and h’ are given at the top of each table, we

determine optimum truncated point B at which P (A) the probability of accepting an item is maximum and also
obtained ARL’s values which represents the acceptance zone L(0) and rejection zone L’(0) values. The values
of truncated point B of random variable X, L(0), L’(0) and the values for Type-C Curve, i.e. P (A) are given in
columns I, 11, 111, and IV respectively.

From the above tables 4.1 to 4.16 we made the following conclusions

1.

From the table 4.1 to 4.16, it is observed that the values of P (A) is increased as the value of truncated point
decreases thus the truncated point of the random variable and the various parameters for CASP-CUSUM
are related.

And also we observe that it can be minimized the truncated point B by increasing value of k.

From table 4.1 to 4.16, it is observed that at the maximum level of probability of acceptance P (A) the
truncated point B from 3.0 to 1.1 as the value of h changes from 0.05 to 0.10.

From the table 4.1 to 4.16, it was observed that the value of L (0) and P (A) are increased as the value of
truncated point decreases thus the truncated point of the random variable and the various parameters for
CASP-CUSUM are related.

From the table 4.1 to 4.16, it was observed that the truncated point B changes from 3.0 tol .1 and P (A) is as

h — 0.05 maximum i.e. 0.999970. Thus truncated point B and h are inversely related and h and P (A)
are positively related.

From Table 4.1 to 4.16 it is observed that the optimal truncated point changes from 2.1 to 2.5 ash — 0.25.
From Table 4.1 to 4.16 it can be observed that the values of P (A) increased as the increases values of b and

.
It is observed that the Table 5(a) values of Maximum Probabilities increased as the values of | as shown
below the figure.

*Corresponding Author: *G.Venkatesulu 25 | Page



Truncated Gompertz Distribution and its Optimization of CASP-CUSUM Schemes

Table-5 (a)
=2 h=0.05 h'=0.05 B=2.1
1 Max Figure-5(a)
probability £
090 | 0.9982447 g 1001
o
092 | 09989838 B :
094 | 0.9995477 £ 05
- o7 = 0998 -'-;ﬁabmw
— £ ,
096 | 09999574 : 08509 095 1
098 | 09995453
nvalues
099 | 09997720

9. Itis observed that the Table- 5(b) values of Maximum Probabilities are increased as the increases the values
of h and h’ as shown below the figure.

TABLE-5(b)
1=0.90 B=2.1k=21b=0.90
hand Max Figure-§
probability g (b)
0.05 09954773 _?5" 0.999
0.06 0.9960494 s 0998
0.07 0.9966321 : 0.997
0.08 0.9972867 : 0.99 +g§?‘t:abi]iw
; E gg9s — 3
0.09 0.9979548 : o
0.10 0.9986581 3 . .
h and h' values

10. Itis observed that the Table 5(c) values of Maximum Probabilities are increased as the increases
values of k as shown below the figure.

Table-5(c)
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Figure-3(c)
b=0.90 n=0.90 h=0.05h'=0.05 P
k Max probability f . _
) 09982447 ¢ e
18 0.9927901 é 0 ' =4=)ax Probahiity
L3 0.9355075 s 0 I ; .
1 0.7902284 E—

11. The various relations exhibited among the ARL’s and Type-C OC Curves with the parameters of the
CASP-CUSUM based on the above table 4.1 to 4.16are observed from the following Table

Table — 4.17 Consolidated Table

B b 0 h W K P(A)
2.1 0.9 0.9 0.07 0.07 2 0.9994509
1.9 0.9 0.9 0.10 0.10 18 0.9965652
2.2 0.92 0.92 0.10 0.10 2 0.9998925
1.9 0.92 0.92 0.10 0.10 18 0.9976147
2.1 0.94 0.94 0.05 0.05 2 0.9995477
19 0.94 0.94 0.10 0.10 18 0.9984959
2.1 0.96 0.96 0.05 0.05 2 0.9999574
1.9 0.96 0.96 0.10 0.10 18 09992161
2.2 0.98 0.98 0.06 0.06 2 0.9999273
23 0.94 0.94 0.10 0.10 2 0.9999701
1.9 0.98 0.98 0.10 0.10 18 0.9997866
2.3 0.99 0.99 0.06 0.06 2 0.9998673
1.9 0.99 0.99 0.09 0.09 18 09995384
16 0.99 0.99 0.10 0.10 15 0.9905976
22 0.99 0.99 0.05 0.05 2 0.9997720
24 0.98 0.98 0.05 0.05 2 0.9995455
25 0.96 0.96 0.07 0.07 2 0.9998254

By observing the Table 5.1, we can conclude that the optimum CASP-CUSUM Schemes which have the
values of ARL and P (A) reach their maximum i.e., 37860.5, 0.999970 respectively, is

[B=23 |
b =0.94
K=2
n=0.94
h=0.10

| h'=0.10 |

On similar lines we can obtain CASP-CUSUM Schemes when a particular parameter is fixed at a point,
for example, if we fix the value of K = 1.8’ in that case only the maximum value of probability of acceptance
P(A)=0.99921, is

[B=1.9 |
b=0.96
K =18
n=0.96
h=0.10
| h'=0.10 |
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