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INTRODUCTION


Acceptance sampling is a statistical method which enables us to make the decision of either accepting or rejecting a shipment of items for the lot. In most situations, 100 percent inspection of all items is neither desirable nor economically feasible.


Some advantages of acceptance sampling plan are :

· It is more economical as against 100 percent inspection in terms of inspection costs.

· It is usually more accurate than 100 percent inspection, since it allows less opportunity for inspection fatigue, which can be responsible for mistakes.

· Less product damage occurs since it requires less handling of the product.

· Rejecting the entire lot on the basis of simple sample testing can motivate the suppliers of the product to improve their quality control standards and producers.

· It is the only approach in situations where quality is tested by destroying the item.

Inspection for acceptance purposes are carried out at many stages in manufacturing. There may be inspection of incoming materials and parts, process inspection at various points in the manufacturing operations, final inspection by a manufacturer of his own product, and ultimately inspection of the finished product by one or more purchasers.

Much of this acceptance inspection is necessarily on a sampling basis. All the acceptance tests that are destructive of the item tested must inevitably be done by sampling. In many other situations, sampling inspection is used because the cost of 100 percent inspection is prohibited.

The major areas of acceptance sampling according to Dodge [6] are :

· Lot-by-lot sampling by the method of attributes in which each unit in a sample is inspected on a go-not-go basis for one or more characteristics.

· Lot-by-lot sampling by the method of variables in which each unit in a sample is measured for a single characteristics, such as weight or strength.

· Continuous sampling of a flow of units by the method of attributes.

· Special purpose plans including chain sampling, skip-lot sampling, small sampling plans, etc.

Sampling Plan, Sampling Scheme and Sampling System

According to American National Standards Institute / American Society for Quality Control (ANSI / ASQC). Standards A2[1] an acceptance sampling plan is a specific plan that states the sampling rules to be used, and the associated acceptance and non-acceptance criteria and an acceptance sampling scheme is a  specific set of producers which usually consists of acceptance sampling plans in which lot sizes, sample sizes and acceptance criteria, or the amount of 100 percent inspection and sampling are related.


Hill [13] has also describe the difference between sampling plan and sampling scheme. According to him, a sampling scheme is whole set of sampling plans and operations included in the standard “the over-all strategy specifying the way in which sampling plans are to be used”.


The MIL-STD-105D [18] is a well-known sampling scheme Stephens and Larson [24] have described a sampling system as an assigned grouping of two or more sampling plans and the rules for using these plans for sentencing lots to achieve a blend of the advantageous features of each of the sampling plans. Tightened-Normal-Tightened sampling scheme of Calvin [2] is an example for sampling scheme.

Operating Characteristic (OC) Curve

Every sampling plan is associated with an operating characteristic curve, familiarly known as OC curve of the plan. This curve when referred to two axes, the axis of p-proportion nonconforming of the material offered for inspection and the axis of Pa(p)-probability of acceptance of a lot or process, is the locus of (p, Pa(p)). The OC curve gives the practical performance of a sampling plan.

Type A OC-Curve

(For isolated or unique lots or a lot from an isolated sequence).


A curve showing, for a given sampling plan, the probability of accepting a lot as a function of the lot quality.

Type B OC-Curve

(For continuous stream of lots).


A curve showing, for a given sampling plan, the probability of accepting a lot as a function of the process average.

Binomial Model

This model is exact for the case of nonconforming units under Type B situations. This model can also be used under Type A situations for the case of nonconforming units whenever n / N ( 0.10, where n and N are the sample and lot sizes respectively.

Poisson Model

This model is exact for the case of nonconformities units under Type A and Type B situations. Under situation of Type A , for the case of nonconforming units, this model can be used whenever n / N ( 0.10, n is large and p is small such that np < 5. Under situations of Type B, for the case of nonconforming units, this model can be used whenever n is large and p is small such that np < 5 .

Hyper-Geometric Model

This model is exact for the case of nonconforming units under Type A situations and is useful for isolated lots.

Designing Sampling Plans

In designing a sampling plan one has to accomplish a number of different purposes. According to Hamaker [12] the important ones are :

1. to strike a proper balance between the consumer’s requirements, the producer’s capabilities inspector’s capacity.

2. to separate bad lots from good.

3. simplicity of procedures and administration.

4. economy in number of observations

5. to reduce the risk of wrong decisions with increasing lot size.

6. to use accumulated sample data as a valuable source of information.

7. to exert pressure on the producer or supplier when the quality of lots received is unreliable or not up to standard and

8. to reduce sampling when the quality is reliable and satisfactory.

According to Peach [20], the following are some of the major types of designing the plans, which are classified according to types of protection

1. The plan is specified by requiring the OC curve to pass through (or nearly through) two fixed points.

2. The plan is specified by fixing one point only, through which the OC curve is required to pass and setting up one or more conditions, not explicitly in terms of the OC curve.

3. The plan is specified by imposing upon the OC curve of two or more independent conditions none of which explicitly involves the OC curve.

Acceptance Sampling Plan

A specific plan that states the sample size or sizes to be used and the associated acceptance and non-acceptance criteria.

Probability of Acceptance

The probability that a lot will be accepted under a given sampling plan.

Probability of Rejection

The probability that a lot will not be accepted under a given sampling plan.

Acceptance Quality Level

The maximum percentage or proportion of variant units in a lot or batch that for the purpose of acceptance. Sampling can be considered satisfactory as a process average.

Lot Tolerance Percent Defective

Lot tolerance percent defective is defined as a maximum percentage of defective item in a lot beyond which the lot should be rejected.

Limiting Quality Level

The percentage or proportion of variant units in a batch or lot for which, the purpose of acceptance sampling the consumer wishes the probability of acceptance to be restricted to a specified low value.

Consumer’s Risk

For a given sampling plan, the probability of acceptance of a lot the quality of which has designated numerical value representing a level which it is generally desired to accept.

Producer’s Risk

For a given sampling plan, the probability of not accepting a lot the quality of which has designated numerical value representing a level which it is generally desired to accept.

Average Sample Number

The average number of sample units per lot for making decisions (acceptance or non-acceptance).

Average Outgoing Quality


The expected quality of outgoing product following the use of an acceptance sampling plan for a given value of incoming product quality.

Average Outgoing Quality Limit

For a given acceptance sampling plan, the maximum average outgoing quality over all possible levels of incoming quality.

Average Total Inspection

The expected number of items inspected per lot to arrive at a decision in an acceptance-rectification sampling, inspection plan calling for 100 percent inspection of the rejected lots is called average amount of total inspection.

Indifference Quality Level


The percentage of variant units in a batch or lot for which for purpose of acceptance sampling, the probability of acceptance to be restricted to a specific value namely 0.50. The point ((QL, 0.50) on the OC curve is also called as “point of control”.

Single Sampling

Sampling inspection in which the decision to accept or not to accept a lot is based on the inspection of a single sample of size ‘n’.

Double Sampling

Sampling inspection in which the inspection of the first sample of size “n1” leads to a decision to accept a lot, not to accept it, or to take a second sample of size “n2” and the inspection of the second sample then leads to a decision to accept or not to accept the lot.

Chain Sampling

Sampling inspection in which the criteria for acceptance and non‑acceptance of the lot depend in part on the results of the inspection of the immediately preceding lots.

Gamma Distribution
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Gamma-Poisson Distribution


Let x be the number of defects with ( as expected number of defects per unit, and let the corresponding Poisson probability be denoted by,


g(x, n()   =   
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Assuming that ( has a prior distribution with density w((), the marginal distributions of X, the gamma-poisson distribution is given as


gw(x, n()   =   
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Beta-Binomial Distribution

Let x be the outcomes of n Bernoulli trials with a fixed probability p, and let the corresponding Binomial probability be denoted by,


b(x, n, p)   =   n Cx px qn(x

Assuming that p has a prior distribution with density w(p), the marginal distribution of x, the mixed binomial distribution is given as


bw(x, n)   =   
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Bayesian Acceptance Sampling

Bayesian Acceptance Sampling is an approach that is associated with utilization of prior process history or knowledge in the selection of a distribution to describe the random fluctuation involved in acceptance sampling.

Overall Average Outgoing Quality (OAOQ)

The Overall Average Outgoing Quality (OAOQ) for a Bayesian sampling plan is given as


OAOQ   =   ( p. Pa(p) dw(p)

where w(p) is the distribution function of the product quality p, OAOQL is the maximum value of OAOQ.

Maximum Allowable Percent Defective (MAPD)

The point of the OC curve at which the descent is steepest is caused “point of inflection”. The abscissa at this point is defined as MAPD. At MAPD the second order derivative of the OC function will vanish.


The abscissa ((() at the inflection point for the Average Probability of Acceptance (APA) curve is termed as MAAPD.

Maximum Allowable Average Outgoing Quality (MAAOQ)

The MAAOQ of a sampling plan is defined as the AOQ at MAPD.


AOQ  =  p Pa(p)


Then MAAOQ = AOQ at p = p( which can be rewritten as MAAOQ = p( Pa(p().

Indifference Quality Level (IQL)

This is a quality level somewhere between the AQL and LQL. It is frequently defined as the quality level having a probability of acceptance of 0.5 for a given sampling plan. The point (IQL, 0.5) on the OC curve is also called as “Point of Control”.


Certain additional symbols that are used in this dissertation are explained below :

N
-
Lot size

n
-
Sample size

p
-
Lot or process quality

Pa(p)
-
Probability of acceptance for given p

p1
-
Acceptable quality level

p2
-
Limiting quality level

(
-
Producer’s risk

(
-
Consumer’s risk

C
-
Acceptance number for single sampling plans

d
-
The number of defectives

D
-
Sum of the number of defectives

AQL
-
Acceptance quality level

LTPD
-
Lot tolerance percent defective

LQL
-
Limiting quality level

ASN
-
Average sample number

AOQ
-
Average outgoing quality

AOQL
-
Average outgoing quality level

OAOQL
-
Overall average outgoing quality level

ATI
-
Average total inspection

APA
-
Average probability of acceptance

IQL
-
Indifference quality level

MAAOQ
-
Maximum allowable average outgoing quality

MAPD
-
Maximum allowable percent defective

BIP
-
Bayesian inflection point

K
-
The maximum number of samples over which the cumulative of                                          
   
the defectives takes place in the procedure
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-
Average probability of acceptance

P0
-
Probability of getting exactly zero non-conforming in a sample of         

size n

P1
-
Probability of getting exactly one non-conforming in a sample of          

size n from product of quality p.

P2
-
The probability of getting exactly two non-conforming in a        

sample of size n, from product of quality p.

R
-
Rejection

Pa
-
Probability of acceptance

PR
-
Probability of rejection

di
-
The number of defectives in the ith sample

Di
-
The cumulative number of defectives at the ith sample

[image: image9.wmf]1
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-
Proportion of trials for which n1 sample is required
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-
Proportion of trials for which n2 sample is required

s
-
The total number of states

pij
-
The transition probabilities, generally denoted by Pi.

Pd
-
Probability of d defectives in sample of n

n1
-
First sample size

n2
-
Second sample size

Pj
-
Probability of finding j nonconforming units in a sample of n units   

for j = 0.1
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-
Probability of d defective in a sample of ns
i
-
Number of proceeding sample with zero defective

P(n, c) (p)
-
Probability of acceptance based on the Poisson model

(
-
Mean value of product quality

((
-
Bayesian infelction point

T(()
-
Inflection tangent

f
-
Inspecting fraction of the lots in skipping inspection

k1
-
The maximum number of samples over which the cumulation of     

the defective takes place in the first stage of the procedure

k2
-
The maximum number of samples over with the cumulation of         

the defectives takes place in the second stage of the procedure

C1
-
The allowable number of defectives in the cumulative results  

from k, or fewer samples of n. Thus C1 is an acceptance number     
 
for cumulative results. It is the cumulative results criteria (CRC)             

that  must be met by cumulative sampling results during the first     

stage of the restart period in order to permit acceptance of a lot

C2
-
The allowable number of defectives in the cumulative results                    

from k1 + 1 to k2 samples of n. Thus C2 is also an acceptance       

number for cumulative results and the CRC that must be met by       

cumulative sampling results during the second stage of the      

restart period in order to permit acceptance of a lot.

In conventional Bayesian plan

P, (
-
Lot or process quality

P1, (1
-
Acceptance quality level

P2, (2
-
Limiting quality level

P(, ((
-
Maximum allowable (average) percent defective

Pm, (m
-
The value of p, ( at which AOQL OAOQL occurs.

h0
-
Relative shape of the OC, APA curve at IQL

h(
-
Relative slope of the OC, APA curve at MAPD, MAAPD

PT, (T
-
The value of p, ( at which the tangent to the OC, APA  curve at            

the point of inflection cuts the p, ( axis

K
-
Measure of sharpness of inspection.


This dissertation is devoted to the study of Bayesian sampling Plan. 


First chapter deals with single sampling plan for which the average probability of acceptance (APA) is obtained assuming a Gamma prior distribution. Formula for inflection point and tangent at the inflection point are also derived. Tables are provided for selection of plan parameters of single sampling plan.


The second chapter deals with the procedure for designing Bayesian chain sampling plan indexed with acceptable and limiting quality levels. Tables and procedures are also provided for the selection of the parameters for the plan with specified h1, h0 and h2. Numerical Illustration are also provided for the shop floor applications of these procedures.


The third chapter deals with the procedure and tables for designing skip-lot sampling plan SkSP-2 with Bayesian single sampling plan (when c = 0) as reference plan for the situations involving costly or destructive testing are given.
REVIEW OF LITERATURE

The concept of acceptance sampling was introduced by Dodge. Thomas Bayes [6] was the first to use prior information in inductive inference. The approach to statistics which formally seeks to utilize prior information is called Bayesian analysis. Lawer [15] has given a procedure for finding acceptance probabilities when the proportion defective has a Beta prior distribution. Hald [10] provides an extensive account of sample plans based discrete prior distribution of product quality. Case and Keats [4] gives a table for the classification of attributes sampling plan methodologies.

The properties of sampling plan is mainly concerned with their operating characteristic curve. Mandelson [16] has explained the desirability of developing a system of sampling plan, indexed through the Maximum Allowable Percent Defective.


Soundararajan [23] has proposed a procedure for designing single sampling attributes plan indexed by MAPD. Suresh and Ramkumar [28] have introduced the maximum allowable average outgoing quality which is defined as the average outgoing quality at MAPD for single sampling plan. Latha [14] has studied average probability of acceptance function for single sampling plan with Gamma prior distribution. Calvin [3] provides procedures and tables for implementing Bayesian sampling plan. Oliver L.R. and Springer [19] presented a set of tables based on Beta prior distribution. Schafer [22] discusses single sampling by attributes using three prior distributions of a lot quality. The Gamma-Poisson distribution has been used by Wise [30] to describe the distribution of the number of pinholes in the enamel of reels of enamelled wire.


The concept of chain sampling inspection plans was proposed by Dodge [6]. The ChSP-1 plans are applicable for both smaller and larger samples.


Dodge [6] initially presented skip-lot sampling plan as an extension of CSP type continuous sampling plan. Perry [21] has developed a system of sampling inspection plan known as SkSP-2. Perry [21] has derived the OC function of SkSP-2.


Govindaraju [8] has studied the SkSP-2 with single sampling plan having c = 0 as acceptance number. Based on Hahn [9] and Govindaraju [8] observes that the situations involving consumer protection in terms of (p2, () usage of SkSP-2 with SSP. Based on Hahn [9]  and Govindaraju [8] observes that insituations involving consumer protection in terms of (p2, () usage of SkSP-2 with SSP. Vijayaraghavan [29]  has developed the tables for designing SkSP-2. It can be used for designing SkSP-2.


Single sampling attributes plan is the commonly used attributes type of plan. SSP has a simple operating procedure and therefore SkSP-1 plan with SSP reference plan is simple compared to SkSP-2 plan with other attribute plans such as double or multiple sampling plans as reference plans. Calculation is also greatly simplified if one assumes single sampling plan as reference plan in SkSP-2 plan.


Perry [21] has tabulated P.25 / P.10​ for a variety of SkSP-2 plans, with various combinations of i and f. Values of f of 2/3, 1/2, 1/3, 1/4 and 1/5 and values of i of 4, 6, 8, 10, 12 and 14 are assumed. For each of these plans np 95 and np 10 are also tabulated. Perry [21] has given a table of SkSP-2 plan with SSP as reference plan matching the common SSP. For given values of i, f, c and n/N, Perry [21] has obtained the values of nAOQL and tabulated in the Appendix of this thesis.


Govindaraju [8] has studied the SkSP-2 with single sampling plan having c = 0 as acceptance number. Based on Hahn [9] and Govindaraju [8] observes that in situations involving consumer protection in terms of (p2, (), usage of SkSP-2 with SSP having c = 0 as reference plan is definitely advantageous. Vijayaraghavan [29] has developed the tables for designing SkSP-2 for specified values of AQL and AOQL. Table constructed by Vijayaraghavan [29] can be used for designing SkSP-2 for given values of p0 and h0.


Suresh [25] has constructed tables for designing SkSP-2 plan based on the relative slopes at the points (p1, 1 – () and (p2, () considering the filter and incentive effects for selection of plans. M.Latha [14] has studied the Bayesian skip-lot SkSP-2.
CHAPTER – I 

BAYESIAN SINGLE SAMPLING PLANS FOR A GAMMA PRIOR

In this chapter “Bayesian Single Sampling Plans for a Gamma Prior” by K.K.Suresh and M.Latha [26] have been reviewed.


The Sampling plan properties are mainly concerned with their operating characteristic (OC) curves. Mandelson [16] has explained the desirability of developing a system of sampling plans indexed through the Maximum Allowable Percent Defective (MAPD). Mayer [17] has suggested that MAPD can be considered as a quality  level, along with certain other conditions specifying the OC curve. Soundararajan [23] has proposed a procedure for designing single sampling attributes plan indexed by MAPD. Lawer [15] has given a procedure for finding acceptance probabilities when the proportion defective has a Beta prior distribution. The Gamma-Poisson distributions has been used by Wise [28] to describe the distribution of the number of pinholes in the enamel of reels of enamelled wire. In this paper a Beta prior is approximated by a ( distribution and tables are calculated by means of which a Bayesian single sampling plan with required properties can be selected.

Average Probability of Acceptance Curve

A single sampling attributes plan (n, c) is considered with the probability of acceptance based on the Poisson model given by,


P(n, c)(p)
=
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where p follows a Beta distribution. For our convenience p is approximated by a Gamma distribution with density function f(p)


f(p)

=
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Thus the average probability of acceptance 
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which can also be written as,
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where  ( = 
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Table 1.1 provides the average probability of acceptance against different values of ( and acceptance number c as function of y.

1.
Average Probability of Acceptance Values

Table  1.1

	c = 0

	(
y
	2
	3
	4
	5
	6
	7
	8
	9

	0.01
	0.9801
	0.9703
	0.9606
	0.9510
	0.9415
	0.9321
	0.9227
	0.9135

	0.03
	0.9409
	0.9127
	0.8853
	0.8587
	0.8330
	0.8080
	0.7837
	0.7602

	0.05
	0.9025
	0.8574
	0.8145
	0.7735
	0.7351
	0.6983
	0.6634
	0.6302

	0.07
	0.8649
	0.8044
	0.7481
	0.6957
	0.6470
	0.6017
	0.5596
	0.5204

	0.10
	0.8100
	0.7290
	0.6561
	0.5905
	0.5314
	0.4783
	0.4305
	0.3874

	0.20
	0.6400
	0.5120
	0.4096
	0.3277
	0.2621
	0.2097
	0.1678
	0.1342

	0.30
	0.4900
	0.3430
	0.2401
	0.1681
	0.1176
	0.0824
	0.0576
	0.0404

	0.40
	0.3600
	0.2160
	0.1296
	0.0778
	0.0467
	0.0280
	0.0168
	0.0101

	0.50
	0.2500
	0.1250
	0.0625
	0.0313
	0.0156
	0.0078
	0.0039
	0.0020



The curve 
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(() of the average probability of acceptance (APA), as function of ( with ( = 
[image: image43.wmf])

y

1

(

n

y

-

a

 for different values of n, ( and c can be taken instead of the OC curve for different values of n and c.


Differentiating 
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(() with respect to ( we obtain 
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The proportion defective corresponding to the Bayesian Inflection Point (BIP) which is denoted by ( with respect to ( can be obtain by equating the second derivative of 
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 to zero which implies
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and therefore,
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One important property of the APA curve is that the decrease of 
[image: image53.wmf]P

 should be slow for small values of ( (good quality) and increasing (fast) for large values of ( which provides better overall discrimination. If (( is considered as a standard measures, then the above desirable property of APA curve is met.
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The equation of the tangent T(() to the APA curve at the inflection point is given as


T(() – 
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For value (T at which the inflection tangent T(() cuts the (-axis the following holds
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The angle of inflection ( at the inflection point can be obtained from the first derivative of 
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from equation 1.8 it follows that for c = 0 there is no inflection point. It is observed that (( is always less than P(, the MAPD for a conventional plan with Poisson model. The minimum value of (( is half of P( and ( becomes large, (( approaches the value of P(.


Table 1.2 contains the values of n((, n(T and 
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 tan( for given values of c, and ( which determine the shape of the APA curve.

Table 1.2
	c = 1

	(
y
	2
	3
	4
	5
	6
	7
	8
	9

	0.01
	0.9997
	0.9994
	0.9990
	0.9985
	0.9980
	0.9973
	0.9966
	0.9957

	0.03
	0.9974
	0.9948
	0.9915
	0.9875
	0.9829
	0.9777
	0.9718
	0.9655

	0.05
	0.9927
	0.9860
	0.9774
	0.9672
	0.9556
	0.9428
	0.9288
	0.9139

	0.07
	0.9860
	0.9733
	0.9575
	0.9392
	0.9187
	0.8965
	08729
	0.8483

	0.10
	0.9720
	0.9477
	0.9185
	0.8587
	0.8503
	0.8131
	0.7748
	0.7361

	0.20
	0.8960
	0.8192
	0.7373
	0.6554
	0.5767
	0.5033
	0.4362
	0.3758

	0.30
	0.7840
	0.6517
	0.5282
	0.4202
	0.3294
	0.2553
	0.1960
	0.1493

	0.40
	0.6480
	0.4752
	0.3370
	0.2333
	0.1586
	0.1064
	0.0705
	0.0464

	0.50
	0.5000
	0.3125
	0.1875
	0.1094
	0.0625
	0.0352
	0.0195
	0.0107


Table  1.3
	c = 2

	(
y
	2
	3
	4
	5
	6
	7
	8
	9

	0.01
	1.0000
	1.0000
	1.0000
	1.0000
	0.9999
	0.9999
	0.9999
	0.9998

	0.03
	0.9999
	0.9997
	0.9995
	0.9991
	0.9987
	0.9980
	0.9972
	0.9963

	0.05
	0.9995
	0.9988
	0.9978
	0.9962
	0.9942
	0.9916
	0.9885
	0.9848

	0.07
	0.9987
	0.9969
	0.9942
	0.9903
	0.9853
	0.9791
	0.9717
	0.9630

	0.10
	0.9963
	0.9914
	0.9841
	0.9743
	0.9619
	0.9470
	0.9298
	0.9104

	0.20
	0.9728
	0.9421
	0.9011
	0.8520
	0.7969
	0.7382
	0.6778
	0.6174

	0.30
	0.9163
	0.8369
	0.7443
	0.6471
	0.5518
	0.4628
	0.3828
	0.3127

	0.40
	0.8208
	0.6826
	0.5443
	0.4199
	0.3154
	0.2318
	0.1673
	0.1189

	0.50
	0.6875
	0.5000
	0.3438
	0.2266
	0.1445
	0.0898
	0.0547
	0.0327


Table 1.4
	c = 3

	(
y
	2
	3
	4
	5
	6
	7
	8
	9

	0.01
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000

	0.03
	1.0000
	1.0000
	1.0000
	0.9999
	0.9999
	0.9999
	0.9998
	0.9997

	0.05
	1.0000
	0.9999
	0.9998
	0.9996
	0.9994
	0.9990
	0.9984
	0.9978

	0.07
	0.9999
	0.9997
	0.9993
	0.9987
	0.9977
	0.9964
	0.9947
	0.9925

	0.10
	0.9995
	0.9987
	0.9973
	0.9950
	0.9917
	0.9872
	0.9815
	0.9744

	0.20
	0.9933
	0.9830
	0.9667
	0.9437
	0.9144
	0.8791
	0.8389
	0.7946

	0.30
	0.9692
	0.9295
	0.8740
	0.8059
	0.7297
	0.6496
	0.5696
	0.4925

	0.40
	0.9130
	0.8208
	0.7102
	0.5941
	0.4826
	0.3823
	0.2963
	0.2253

	0.50
	0.8125
	0.6563
	0.5000
	0.3633
	0.2539
	0.1719
	0.1133
	0.0730


Table  1.5

	c = 4

	(
y
	2
	3
	4
	5
	6
	7
	8
	9

	0.01
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000

	0.03
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000

	0.05
	1.0000
	1.0000
	1.0000
	1.0000
	0.9999
	0.9999
	0.9998
	0.9997

	0.07
	1.0000
	1.0000
	0.9999
	0.9998
	0.9997
	0.9995
	0.9991
	0.9987

	0.10
	0.9999
	0.9998
	0.9996
	0.9991
	0.9984
	0.9972
	0.9957
	0.9935

	0.20
	0.9984
	0.9953
	0.9896
	0.9804
	0.9672
	0.9496
	0.9274
	0.9009

	0.30
	0.9891
	0.9712
	0.9420
	0.9012
	0.8497
	0.7897
	0.7237
	0.6543

	0.40
	0.9590
	0.9037
	0.8263
	0.7334
	0.6331
	0.5328
	0.4382
	0.3530

	0.50
	0.8906
	0.7734
	0.6367
	0.5000
	0.3770
	0.2744
	0.1938
	0.1334


Table 1.6
	c = 5

	(
y
	2
	3
	4
	5
	6
	7
	8
	9

	0.01
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000

	0.03
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000

	0.05
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000

	0.07
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	0.9999
	0.9999
	0.9998

	0.10
	1.0000
	1.0000
	0.9999
	0.9999
	0.9997
	0.9995
	0.9991
	0.9985

	0.20
	0.9996
	0.9988
	0.9969
	0.9936
	0.9883
	0.9806
	0.9700
	0.9561

	0.30
	0.9962
	0.9887
	0.9747
	0.9527
	0.9218
	0.8822
	0.8346
	0.7805

	0.40
	0.9812
	0.9502
	0.9006
	0.8338
	0.7535
	0.6652
	0.5744
	0.4859

	0.50
	0.9375
	0.8555
	0.7461
	0.6230
	0.5000
	0.3872
	0.2905
	0.2120


Table  1.7

	c = 6

	(
y
	2
	3
	4
	5
	6
	7
	8
	9

	0.01
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000

	0.03
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000

	0.05
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000

	0.07
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000

	0.10
	1.0000
	1.0000
	1.0000
	1.0000
	0.9999
	0.9999
	0.9998
	0.9997

	0.20
	0.9999
	0.9997
	0.9991
	0.9980
	0.9961
	0.9930
	0.9884
	0.9819

	0.30
	0.9987
	0.9957
	0.9894
	0.9784
	0.9614
	0.9376
	0.9067
	0.8689

	0.40
	0.9915
	0.9750
	0.9452
	0.9006
	0.8418
	0.7712
	0.6925
	0.6098

	0.50
	0.9648
	0.9102
	0.8281
	0.7256
	0.6128
	0.5000
	0.3953
	0.3036


Table 1.8

	c = 7

	(
y
	2
	3
	4
	5
	6
	7
	8
	9

	0.01
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000

	0.03
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000

	0.05
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000

	0.07
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000

	0.10
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	0.9999

	0.20
	1.0000
	0.9999
	0.9998
	0.9994
	0.9988
	0.9976
	0.9958
	0.9930

	0.30
	0.9996
	0.9984
	0.9957
	0.9905
	0.9818
	0.9685
	0.9500
	0.9256

	0.40
	0.9962
	0.9877
	0.9707
	0.9427
	0.9023
	0.8499
	0.7869
	0.7161

	0.50
	0.9805
	0.9453
	0.8867
	0.8062
	0.7095
	0.6047
	0.5000
	0.4018


Table  1.9​

	c = 8

	(
y
	2
	3
	4
	5
	6
	7
	8
	9

	0.01
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000

	0.03
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000

	0.05
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000

	0.07
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000

	0.10
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000

	0.20
	1.0000
	1.0000
	0.9999
	0.9998
	0.9996
	0.9992
	0.9985
	0.9974

	0.30
	0.9999
	0.9994
	0.9983
	0.9960
	0.9917
	0.9848
	0.9743
	0.9597

	0.40
	0.9983
	0.9941
	0.9847
	0.9679
	0.9417
	0.9050
	0.8577
	0.8011

	0.50
	0.9893
	0.9673
	0.9270
	0.8666
	0.7880
	0.6964
	0.5982
	0.5000


Table 1.10
	c = 9

	(
y
	2
	3
	4
	5
	6
	7
	8
	9

	0.01
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000

	0.03
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000

	0.05
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000

	0.07
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000

	0.10
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000
	1.0000

	0.20
	1.0000
	1.0000
	1.0000
	1.0000
	0.9999
	0.9998
	0.9995
	0.9991

	0.30
	1.0000
	0.9998
	0.9993
	0.9983
	0.9963
	0.9929
	0.9873
	0.9790

	0.40
	0.9993
	0.9972
	0.9922
	0.9825
	0.9662
	0.9417
	0.9081
	0.8653

	0.50
	0.9941
	0.9807
	0.9539
	0.9102
	0.8491
	0.7728
	0.6855
	0.5927


Bayesian Inflection Point and Angle of Inflection

Table  1.11
	c 
	(
	((
	n((
	
[image: image66.wmf]P


	1/n tan(()
	n(T

	1
	1
	0.3333
	0.5000
	0.8889
	( 0.2963
	3.5000

	
	2
	0.2500
	0.6667
	0.8438
	( 0.3164
	3.3333

	
	3
	0.2000
	0.7500
	0.8192
	( 0.3277
	3.2500

	
	4
	0.1667
	0.8000
	0.8038
	( 0.3349
	3.2000

	
	5
	0.1429
	0.8333
	0.7931
	( 0.3399
	3.1667

	
	6
	0.1259
	0.8571
	0.7854
	( 0.3436
	3.1429

	
	7
	0.1111
	0.8750
	0.7795
	( 0.3464
	3.1250

	
	8
	0.1000
	0.8889
	0.7748
	( 0.3487
	3.1111

	
	9
	0.0909
	0.9000
	0.7711
	( 0.3505
	3.1000


Table  1.12

	c 
	(
	((
	n((
	
[image: image67.wmf]P


	1/n tan(()
	n(T

	2
	1
	0.5000
	1.0000
	0.8750
	( 0.1875 
	5.6667

	
	2
	0.4000
	1.3333
	0.8208
	( 0.2074
	5.2917

	
	3
	0.3333
	1.5000
	0.7901
	( 0.2195
	5.1000

	
	4
	0.2857
	1.6000
	0.7703
	( 0.2277
	4.9833

	
	5
	0.2500
	1.6667
	0.7564
	( 0.2336
	4.9048

	
	6
	0.2222
	1.7143
	0.7461
	( 0.2381
	4.8482

	
	7
	0.2000
	1.7500
	0.7382
	(0.2416
	4.8056

	
	8
	0.1818
	1.7778
	0.7318
	( 0.2444
	0.7722

	
	9
	0.1667
	1.8000
	0.7268
	( 0.2467
	4.7455


Table  1.13

	c 
	(
	((
	n((
	
[image: image68.wmf]P


	1/n tan(()
	n(T

	3
	1
	0.6000
	1.5000
	0.8704
	( 0.1382
	7.7963

	
	2
	0.5000
	2.0000
	0.8125
	( 0.1563
	7.2000

	
	3
	0.4286
	2.2500
	0.7790
	( 0.1679
	6.8907

	
	4
	0.3750
	2.4000
	0.7570
	( 0.1760
	6.7005

	
	5
	0.3333
	2.5000
	0.7414
	( 0.1821
	6.5714

	
	6
	0.3000
	2.5714
	0.7297
	( 0.1868
	6.4780

	
	7
	0.2727
	2.6250
	0.7206
	( 0.1905
	6.4071

	
	8
	0.2500
	2.6667
	0.7133
	( 0.1936
	6.3515

	
	9
	0.2308
	2.7000
	0.7074
	( 0.1961
	6.3067


Table  1.14

	c 
	(
	((
	n((
	
[image: image69.wmf]P


	1/n tan(()
	n(T

	4
	1
	0.6667
	2.0000
	0.8683
	( 0.1097
	9.9125

	
	2
	0.5714
	2.6667
	0.8085
	( 0.1259
	9.0888

	
	3
	0.5000
	3.0000
	0.7734
	( 0.1367
	8.6571

	
	4
	0.4444
	3.2000
	0.7501
	( 0.1445
	8.3896

	
	5
	0.4000
	3.3333
	0.7334
	( 0.1505
	8.2068

	
	6
	0.3636
	3.4286
	0.7208
	( 0.1552
	8.0739

	
	7
	0.3333
	3.5000
	0.7110
	( 0.1590
	7.9727

	
	8
	0.3077
	3.5556
	0.7031
	( 0.1621
	7.8931

	
	9
	0.2857
	3.6000
	0.6966
	( 0.1647
	7.8288


Table  1.15

	c 
	(
	((
	n((
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	1/n tan(()
	n(T

	5
	1
	0.7143
	2.5000
	0.8672
	( 0.0911
	12.0222

	
	2
	0.6250
	3.3333
	0.8063
	( 0.1056
	10.9677

	
	3
	0.5556
	3.7500
	0.7702
	( 0.1156
	10.4108

	
	4
	0.5000
	4.0000
	0.7461
	( 0.1230
	10.0635

	
	5
	0.4545
	4.1667
	0.7287
	( 0.1288
	9.8251

	
	6
	0.4167
	4.2857
	0.7155
	( 0.1334
	9.6510

	
	7
	0.3846
	4.3750
	0.7051
	( 0.1371
	9.5181

	
	8
	0.3571
	4.4444
	0.6967
	( 0.1402
	9.4132

	
	9
	0.3333
	4.5000
	0.6898
	( 0.1429
	9.3282


Table  1.16

	c 
	(
	((
	n((
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	1/n tan(()
	n(T

	6
	1
	0.7500
	3.0000
	0.8665
	( 0.0779
	14.1284

	
	2
	0.6667
	4.0000
	0.8049
	( 0.0910
	12.8410

	
	3
	0.6000
	4.5000
	0.7682
	( 0.1003
	12.1569

	
	4
	0.5455
	4.8000
	0.7435
	( 0.1073
	11.7282

	
	5
	0.5000
	5.0000
	0.7256
	( 0.1128
	11.4329

	
	6
	0.4615
	5.1429
	0.7119
	( 0.1172
	11.2164

	
	7
	0.4286
	5.2500
	0.7012
	( 0.1209
	11.0507

	
	8
	0.4000
	5.3333
	0.6925
	( 0.1240
	10.9195

	
	9
	0.3750
	5.4000
	0.6852
	( 0.1266
	10.8130


Table  1.17

	c 
	(
	((
	n((
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	1/n tan(()
	n(T

	7
	1
	0.7778
	3.5000
	0.8661
	( 0.0680
	16.2322

	
	2
	0.7000
	4.6667
	0.8040
	( 0.0800
	14.7106

	
	3
	0.6364
	5.2500
	0.7669
	( 0.0887
	13.8981

	
	4
	0.5833
	5.6000
	0.7417
	( 0.0953
	13.3870

	
	5
	0.5385
	5.8333
	0.7234
	( 0.1005
	13.0336

	
	6
	0.5000
	6.0000
	0.7095
	( 0.1047
	12.7739

	
	7
	0.4667
	6.1250
	0.6984
	( 0.1083
	12.5745

	
	8
	0.4375
	6.2222
	0.6894
	( 0.1113
	12.4164

	
	9
	0.4118
	6.3000
	0.6820
	( 0.1139
	12.2879


Table  1.18

	c 
	(
	((
	n((
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	1/n tan(()
	n(T

	8
	1
	0.8000
	4.0000
	0.8658
	( 0.0604
	18.3346

	
	2
	0.7273
	5.3333
	0.8034
	( 0.0714
	16.5777

	
	3
	0.6667
	6.0000
	0.7659
	( 0.0795
	15.6360

	
	4
	0.6154
	6.4000
	0.7405
	( 0.0857
	15.0415

	
	5
	0.5714
	6.6667
	0.7219
	( 0.0907
	14.6294

	
	6
	0.5333
	6.8571
	0.7077
	( 0.0948
	14.3257

	
	7
	0.5000
	7.0000
	0.6964
	( 0.0982
	14.0922

	
	8
	0.4706
	7.1111
	0.6872
	( 0.1011
	13.9066

	
	9
	0.4444
	7.2000
	0.6795
	( 0.1037
	13.7555


Table  1.19

	c 
	(
	((
	n((
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	1/n tan(()
	n(T

	9
	1
	0.8182
	4.5000
	0.8656
	( 0.0543
	20.4360

	
	2
	0.7500
	6.0000
	0.8029
	( 0.0645
	18.4431

	
	3
	0.6923
	6.7500
	0.7652
	( 0.0720
	17.3715

	
	4
	0.6429
	7.2000
	0.7395
	( 0.0779
	16.6930

	
	5
	0.6000
	7.5000
	0.7207
	( 0.0826
	16.2216

	
	6
	0.5625
	7.7143
	0.7063
	( 0.0866
	15.8735

	
	7
	0.5294
	7.8750
	0.6948
	( 0.0899
	15.6052

	
	8
	0.5000
	8.0000
	0.6855
	( 0.0927
	15.3917

	
	9
	0.4737
	8.1000
	0.6777
	( 0.0952
	15.2176


CHAPTER – II 

CONSTRUCTION AND EVALUATION OF PERFORMANCE MEASURES FOR BAYESIAN CHAIN SAMPLING PLAN (BChSP – 1)

In this chapter “Construction and Evaluation of Performance Measures for Bayesian Chain Sampling Plan (BChSP – 1)” by K.K.Suresh and K.Pradeepa Veerakumari [27] have been reviewed.


Chain sampling plan has been proposed by Dodge [6], which allows significant reduction in sample size and the condition for a continuing succession of lots from a stable and trusted supplier. Latha [14] has further studied and designed Bayesian chain sampling plan indexed through AQL, LQL, OAOQL and MAAPD.


In this paper the possibility of dependence among the items of a sample is verified. This paper mainly relates with the procedure for designing Bayesian chain sampling plan indexed with acceptable and limiting quality levels. Tables and procedures are also provided for the selection of the parameters for the plan with specified h1, h0 and h2. Numerical illustration are also provided for the shop floor application of these procedures.

Chain Sampling Plan (ChSP-1)

Sampling inspection in which the criteria for acceptance and nonacceptance of the lot depend in part on the results of the inspection of immediately preceeding lots is adopted in Chain sampling plan. Chain sampling plan (ChSP-1) proposed by Dodge [6] making use of cumulative results of several samples help to overcome the short comings of the Single sampling plan.

Conditions for Application of ChSP-1

The cost of destructiveness of testing is such that a relatively small sample sizes necessary, although other factors make a large sample desirable

1. The product to be inspected comprises a series of successive lots produced by a continuing process.

2. Normally lots are expected to be of essentially the same quality.

3. The consumer has faith in the integrity of the producer.

Operating Procedure

The plan is implemented in the following way :

1. For each lot, select a sample of n units and test each unit for conformance to the specified requirements.

2. Accept the lot if d, which is the observed number of defectives is zero in the sample of n units, and reject if d > 1.

3. Accept the lot if d is equal to 1 and if no defectives are found in the immediately preceding i samples of size n.

Bayesian Chain Sampling Plan (BChSP-1)

According to Dodge [6] the operating characteristic function of ChSP‑1 is


Pa(p)   =   P0 + P1 (P0)i
When i = 1 the OC function of a ChSP-1 plan reduces to the OC function of the single sampling plan with acceptance number zero and when i = 0, the OC function of ChSP-1 plan reduces to the OC function of the single sampling plan with acceptance number 1.

The chain sampling plan (ChSP-1), we are used two parameters namely n and i, where n is a sample size and i is the number of samples preceding with zero defective, using the OC curve, Dodge [6] has studied the properties of the chain sampling plan.


Clark [5] has presented additional OC curves. It covers most of the situations. Soundararajan [23] has described procedures and tables for construction and selection of chain sampling plans (ChSP-1) indexed by specified parameters.


The probability of acceptance of ChSP-1 based on Poisson Model is provided as


P(n, i/p)  =  e(np + e(n p(1+i) np


Past history of inspection, it is observed that p follows Gamma distribution with density function,


w(p)   =   
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The average probability of acceptance is given as
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where ( = s/t, is the mean value of the product quality p.

Construction of Tables

Differentiating the APA function with respect of (,
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The relative slope h at ( is

h
=
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Differentiating the APA function with respect to ( and evaluating at (, we get various values of (i, s) and their corresponding n(1, n(0, n(2 and n(( values are substituted in the equation and the relative slopes at ( = (0, (1, (2, (( the values h0, h1, h2 and h( are obtained and tabulated in Table 2.1.

Table 2.1
Relative slopes for Acceptable and Limiting Quality Levels

	s
	i
	n(1
	n(0
	n(2
	h0
	h 1
	h 2
	h 2/h1
	h 2/h0
	h 0/h1

	1
	0
	0.2880
	2.4142
	18.4868
	0.5858
	0.0817
	0.9237
	11.3029
	1.57686
	7.167955

	1
	1
	0.1686
	1.4675
	11.4957
	0.5752
	0.0808
	0.9193
	11.3831
	1.598206
	7.122411

	1
	2
	0.1340
	1.2491
	10.1442
	0.5580
	0.0791
	0.9129
	11.5449
	1.636213
	7.055847

	1
	3
	0.1163
	1.1574
	9.6554
	0.5444
	0.0774
	0.9088
	11.7376
	1.669439
	7.030851

	1
	4
	0.1052
	1.109
	9.4242
	0.5346
	0.0759
	0.9063
	11.9422
	1.695349
	7.044114

	1
	5
	0.0975
	1.0809
	9.2969
	0.5277
	0.0745
	0.9047
	12.1412
	1.714447
	7.08172

	1
	6
	0.0917
	1.0614
	9.2194
	0.5223
	0.0732
	0.9036
	12.3474
	1.730038
	7.137067

	1
	7
	0.0873
	1.0466
	9.1687
	0.5179
	0.0721
	0.9028
	12.5264
	1.743158
	7.186033

	1
	8
	0.0837
	1.0394
	9.1337
	0.5154
	0.0710
	0.9023
	12.7105
	1.750615
	7.260586

	1
	9
	0.0808
	1.0326
	9.1086
	0.5131
	0.0701
	0.9019
	12.8750
	1.757766
	7.324617

	
	
	
	
	
	
	
	
	
	
	

	3
	0
	0.3245
	1.8838
	6.3615
	0.8277
	0.0884
	1.8236
	20.6213
	2.20335
	9.359061

	3
	1
	0.1892
	1.138
	4.0192
	0.8014
	0.0876
	1.7606
	20.1015
	2.196971
	9.149642

	3
	2
	0.1493
	0.9585
	3.6417
	0.7565
	0.0861
	1.6836
	19.5451
	2.225514
	8.782285

	3
	3
	0.1286
	0.8841
	3.5363
	0.7206
	0.0847
	1.6455
	19.4382
	2.283468
	8.512559

	3
	4
	0.1155
	0.8452
	3.4983
	0.6936
	0.0832
	1.6279
	19.5587
	2.347107
	8.333102

	3
	5
	0.1063
	0.823
	3.4821
	0.6741
	0.0819
	1.6192
	19.7732
	2.402007
	8.231961

	3
	6
	0.0994
	0.8095
	3.4742
	0.6602
	0.0806
	1.6147
	20.0271
	2.445666
	8.188816

	3
	7
	0.0940
	0.8009
	3.4701
	0.6502
	0.0794
	1.6121
	20.2940
	2.479298
	8.185371

	3
	8
	0.0897
	0.7951
	3.4677
	0.6429
	0.0784
	1.6106
	20.5437
	2.50511
	8.200734

	3
	9
	0.0861
	0.7912
	3.4663
	0.6376
	0.0774
	1.6097
	20.8061
	2.524568
	9.241444

	
	
	
	
	
	
	
	
	
	
	

	5
	0
	0.3353
	1.7975
	5.2107
	0.9034
	0.0902
	2.1998
	24.3994
	2.435087
	10.01994

	5
	1
	0.1953
	1.0835
	3.3079
	0.8714
	0.0894
	2.0806
	23.2835
	2.387492
	9.752266

	5
	2
	0.1538
	0.9102
	3.0245
	0.8166
	0.0880
	1.9444
	22.1004
	2.381138
	9.281463

	5
	3
	0.1322
	0.8367
	2.9571
	0.7700
	0.0865
	1.8858
	21.7888
	2.448976
	8.897114

	5
	4
	0.1185
	0.7992
	2.9330
	0.7351
	0.0852
	1.8615
	21.8552
	2.532404
	8.630201

	5
	5
	0.1089
	0.7783
	2.9300
	0.7099
	0.0839
	1.8537
	22.0906
	2.611288
	8.459665

	5
	6
	0.1017
	0.766
	2.9271
	0.6921
	0.0827
	1.8496
	22.3580
	2.672395
	8.366283

	5
	7
	0.0960
	0.7584
	2.9258
	0.6795
	0.0815
	1.8476
	22.6611
	2.718816
	8.334916

	5
	8
	0.0915
	0.7537
	2.9252
	0.6708
	0.0805
	1.8466
	22.9270
	2.752781
	8.328669

	5
	9
	0.0877
	0.7506
	2.9249
	0.6646
	0.0795
	1.8460
	23.2183
	2.777763
	8.358636

	
	
	
	
	
	
	
	
	
	
	

	7
	0
	0.2880
	1.7625
	4.7894
	0.9409
	0.0685
	2.4044
	35.1010
	2.555517
	13.73539

	7
	1
	0.1686
	1.0608
	3.0473
	0.9058
	0.0688
	2.2451
	32.6351
	2.478641
	13.16652

	7
	2
	0.1340
	0.8895
	2.8000
	0.8455
	0.0693
	2.0696
	29.8488
	2.447909
	12.19359

	7
	3
	0.1163
	0.8167
	2.7667
	0.7935
	0.0698
	2.0103
	28.7866
	2.533539
	11.36221

	7
	4
	0.1052
	0.7798
	2.7331
	0.7540
	0.0702
	1.9766
	28.1521
	2.621442
	10.73915

	7
	5
	0.0975
	0.7596
	2.7289
	0.7257
	0.0705
	1.9681
	27.9056
	2.712155
	10.28907

	7
	6
	0.0917
	0.7478
	2.7275
	0.7056
	0.0707
	1.9649
	27.8051
	2.784527
	9.985559

	7
	7
	0.0873
	0.7408
	2.7269
	0.6918
	0.0709
	1.9634
	27.7048
	2.838189
	9.76143

	7
	8
	0.0837
	0.7365
	2.7267
	0.6823
	0.0709
	1.9628
	27.6772
	2.876979
	9.620232

	7
	9
	0.0808
	0.7339
	2.7266
	0.6758
	0.0710
	1.9625
	27.6438
	2.904191
	9.518589


Designing of Bayesian Chain Sampling Plan (BChSP-1) indexed with Relative slopes of Acceptable and Limiting Quality Levels :

Selection at the Acceptable Quality Level

In Bayesian chain sampling plan the parameters is selected by using Table 2.1 indexed by (1 and h1 .

Example  :  2.1

(1   =  0.01 and h1   =  0.07

Using Table 2.1, column h1, locate the value equal to or just greater than specified h1, corresponding values n(1 = 0.0808, s = 1 and i = 9. From this the sample size n as,
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We get the parameters n = 8, s = 1 and i = 9.

Selection at the Limiting Quality Level

Using Table 2.1 we select the parameters for Bayesian chain sampling plan indexed by (2 and h2.

Example  :  2.2

(2  =  0.02 and h2  =  0.9

In Table 2.1 column h2, locate the value equal to or just greater than specified h2, corresponding values are n(2 = 9.1086, s = 1 and i = 9.

From this the sample size
n  =  
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n  =   10

The parameters n = 10,  s = 1 and i = 9.

Selection through Inflection Point

Table 2.1 is used to select the parameters for Bayesian chain sampling plan indexed by (0 and h0.

Example  :  2.3

(0  =  0.01 and h0  =  0.5

In Table 2.1 the column h0, locate the value equal to or just greater than specified h0. Corresponding to this h0, the values are n(0 = 1.0326, s = 1 and i = 9. 

In this we get the sample size
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The parameters are n = 10,  s = 1 and i = 9.

Selection through Ratio of Relative Slopes

For Table 2.1 is used for the selection of parameters for specified AQL (or LQL) with h2 and h1.

Example  :  2.4


For given (1 = 0.01, h1 = 0.07, h2 = 0.9, h0 = 0.5



[image: image103.wmf]1

2

h

h

 
= 
12.857



[image: image104.wmf]1

2

h

h


=
12.86


In Table 2.1 column of  
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, the value which is equal to or just greater than desired ratio. Corresponding the values associated are n(1 = 0.0808,  s = 1 and i = 9.


In this we calculate the sample size as
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The parameters are n = 8, s = 1 and i = 9.

For the ratio
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In Table 2.1 the column headed h0 / h1, whose values are equal to or just greater than the desired ratio.


Corresponding to this located ratio, the values associated are n(1 = 0.0917, s = 1 and i = 6.


In this we obtain the sample size as
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The parameters are n = 9, s = 1 and i = 9.

Conversion of Parameters

It is necessary to convert a given set of parameters to another familiar set. It provides information on other related parameters. Using Table 2.1 the conversions are arrived.

Example  :  2.5


(1 = 0.01, h1 = 0.07

Using Table 2.1 we find other parameters.

Corresponding to h1 = 0.07 using Table 2.1 we get s = 1, i = 9, n(1 = 0.0808, n(0 = 1.0326, n(2 = 9.1086, h1 = 0.0701, h2 = 0.9019, h0 = 0.5131
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for the Bayesian Multiple Deferred state sampling plan with (2 = 1.1386, (0 = 0.1291.


When (1 = 0.01 and h1 = 0.07 the other set of parameters are


(1
=
0.01
h1
=
0.07


(0
=
0.1291
h0
=
0.5131


(2
=
1.1386
h2
=
0.9019


((
=
0.0117
h(
=
0.0821

Comparison with Conventional Plan

The values obtained from Bayesian MDS are compared with conventional MDS. We observed that n( value is much less than np1 for smaller values of s. As s increases n( tends to np1. n(2 is much greater than np2 for smaller values of s, as increases n(2 tends to np2. In this we know that the product is very good, more lots will be accepted under the current process of production. OAOQL for Bayesian plan is lesser than AOQL values for conventional plan for small values of s and as s increases OAOQL reaches AOQL of conventional plan.



CHAPTER – III 

BAYESIAN SKIP LOT SAMPLING PLAN (SkSP-2) 


In this chapter “Bayesian Skip lot SkSP-2 Plan” by M.Latha [14] have been reviewed.


Dodge [6] initially presented skip-lot sampling plans as an extension of CSP-type continuous-sampling plans. In effect, a skip-lot sampling plan is the application of continuous sampling to lots rather than to individual units of production on an assembly line. The version of skip-lot sampling initially proposed by Dodge [6] required a single determination or analysis to ascertain the lot’s acceptability or unacceptability.


Perry  [21] has developed a system of sampling inspection plan known as SkSP-2. This plan involves inspection of only some fraction of the submitted lots when quality of the submitted product is good as deconstrated by the quality of the product. These plans are applicable to products produced or furnished in successive lots or batches.

Operating Procedure

A SkSP-2 plan is one that uses a given lot inspection plan by the method of attributes (single, double sampling, multiple sampling, chain sampling etc.,) called the ‘reference plan’ together with a procedure, that calls for normally inspecting every lot, but for inspecting only a fraction of the lots when the quality is good.


The plan includes specific rules based on the record of lot acceptance and rejections, for switching back and forth between ‘normal inspection’ (inspection every lot) and ‘skipping inspection’ (inspecting only a fraction of the lots). The operating procedure is given below.

a. Start with normal inspection, using the reference plan.

b. When ‘i’ consecutive lots are accepted on normal inspection, switch to skipping inspection of inspecting a fraction ‘f’ of the lots.

c. When a lot is rejected on skipping inspection switch to normal inspection.

d. Screen each rejected lot and correct or replace all defective units found.

Associated with the SkSP-2 are given reference plan, and the parameters i and f. In general, 0 < f < 1 and ‘i’ is a positive integer. When f = 1 the plan degenerates into the original reference plan.

Operating Characteristic Function of SkSP-2

The OC function associated with on SkSP-2 is of type B based on probabilities of sampling from an infinite universe or process. The conditions associated with sampling from an infinite universe are based on the notion of a process producing a theoretically continuous infinite product flow.


Perry [21] has derived the OC function of SkSP-2 by two approaches namely

1. Power series approach and

2. Markov chain approach

The OC function for a SkSP-2 plan is obtained as 

Pa(f, i)   =   (f P + (1 – nPi) / f + (1 – nPi)



         (3.1)

where P is the OC function of the reference plan, i is the clearing interval and f is the sampling traction.


The procedure and tables for designing skip-lot sampling plan SkSP-2 with Bayesian single sampling plan (when c = 0) as reference plan for the situations involving costly or destructive testing are given. Method of selection of BSkSP-2 plan is indicated for given s, (1, (2,  ( and (.


Govindaraju [8] has studied the SkSP-2 with single sampling plan having c = 0 as acceptance number based on Hahn [9] and  Govindaraju [8] observes that in situations involving consumer protection in terms of (p2, () usage of SkSP-2 with SSP having c = 0 as reference plan is definitely advantageous. The operating procedure of SkSP-2 with c = 0 as reference plan is as follows :

1.
At the outset, select a sample of n units from each lot and find the number of non conforming units d. If d = 0, accept the lot, if d ( 1, reject the lot. If, i consecutive lots are accepted, switch to skipping inspection given below as step 2.

2.
Select sample of size n only from a fraction f of the lots submitted, if no nonconforming units are found, accept the lot. If one or more nonconforming units are found, reject the lot and go to step 1. Accept all the skipped lots.

Bayesian Skip lot Sampling Plan (BSkSP-2)
The reference plan is taken as Bayesian single sampling plan with acceptance number c = 0, and the product quality has a gamma prior distribution with parameters s and t, and the average product quality ( = s/t. In this case the Average Probability of Acceptance (APA) function is given by,
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  =  (f P + (1 – f) Pi) / f + (1 – f) Pi


                    (3.2)

where
 P  =  (s / (s + n())s



                                         (3.3)

Selection of BSkSP-2 with c = 0 as Reference Plan for given S, ((1, () and ((2, ()

For given s, (1, (2,  ( and (. Tables 3.1 through 3.2 can be used to find out the parameters n, i and f.

The procedure is as follows :

1. Find (2 / (1
2. Turn to the appropriate Table fitted by s, ( and (, and find out the tabular value (2 / (1, that is equal to or just greater than the computed (2 / (1.

3. The values of i and f are directly found corresponding to the tabular (2 / (1, located and the sample size is found as n  = n(2 / (1, where n(1 is also given corresponding to the (2 / (1 located.

Example  3.1

Let us select a BSkSP-2 with BSSP having c = 0 as reference plan having s = 1, (1 = 0.01, (2 = 0.1775, ( = 0.05 and ( = 0.10, the following steps are to be followed,

1.
(2 / (1   =   
[image: image115.wmf]01

.

0

1775

.

0

  =  17.75

2.
Table 3.1 yields the tabular value of (2 / (1 as 18.0

3.
i = 6, f = 0.015256, n = 0.5 / 0.01 = 50 ( n = 50


For the same set, when s = 10, it is observed that f = 0.203444 and n = 14 which are closer to the corresponding conventional plan values given by Govindaraju [7] (f = 0.248784, n = 13). We can notice that as the parameter s increases, the Bayesian SkSP-2 plan tends to be the conventional SkSP-2 plan.


The first two columns of Tables 3.1 through 3.2 are similar to the first two columns of the Tables given by Govindaraju [7] for comparison purpose.


n(2 is calculated using the relation


(  =  (s / (s + n(2))s and n(1 = n(2 / ((2 / (1)


The  values  of  f  can  be obtained using the equations 3.2 and 3.3 at 
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 = ( and n( = n(1.

Table  3.1

Parametric Values of BSkSP-2 plan for s = 1, ( = 0.05, ( = 0.10, n(2 = 9
	(2 / (1
	i
	f
	n(1

	11.5
	6
	0.003990
	0.78261

	12.0
	6
	0.004577
	0.75000

	12.5
	6
	0.005212
	0.72000

	13.0
	6
	0.005893
	0.69231

	13.5
	6
	0.006621
	0.66667

	14.0
	6
	0.007396
	0.64286

	14.5
	6
	0.08218
	0.62069

	15.0
	6
	0.009087
	0.60000

	15.5
	6
	0.010001
	0.58065

	16.0
	6
	0.010962
	0.56250

	16.5
	6
	0.011969
	0.54545

	17.0
	6
	0.013020
	0.52941

	17.5
	6
	0.014116
	0.51429

	18.0
	6
	0.015256
	0.50000

	18.5
	6
	0.016440
	0.48649

	19.0
	6
	0.017666
	0.47368

	19.5
	6
	0.018935
	0.46154

	20.0
	6
	0.020246
	0.45000

	20.5
	6
	0.021597
	0.43902

	21.0
	6
	0.022989
	0.42857

	21.5
	6
	0.024420
	0.41860

	22.0
	6
	0.025891
	0.40909

	22.5
	6
	0.027400
	0.40000

	23.0
	6
	0.028947
	0.39130

	23.5
	6
	0.030530
	0.38298

	24.0
	6
	0.032151
	0.37500

	24.5
	6
	0.033806
	0.36735

	25.0
	6
	0.035497
	0.36000

	25.5
	6
	0.037223
	0.35294

	26.0
	6
	0.038982
	0.34615

	26.5
	6
	0.040774
	0.33962

	27.5
	5
	0.058159
	0.32727

	28.0
	5
	0.060342
	0.32143

	28.5
	5
	0.062551
	0.31579

	29.0
	5
	0.064786
	0.31034

	(2 / (1
	i
	f
	n(1

	29.5
	5
	0.067046
	0.30508

	30.0
	5
	0.069330
	0.30000

	30.5
	5
	0.071639
	0.29508

	31.0
	5
	0.073972
	0.29032

	31.5
	5
	0.076327
	0.28571

	32.0
	5
	0.078704
	0.28125

	32.5
	5
	0.081104
	0.27692

	33.0
	5
	0.083525
	0.27273

	33.5
	5
	0.085966
	0.26866

	34.0
	5
	0.088428
	0.26471

	34.5
	5
	0.090910
	0.26087

	35.0
	5
	0.093412
	0.25714

	35.5
	5
	0.095932
	0.25352

	36.0
	5
	0.098471
	0.25000

	36.5
	5
	0.101028
	0.24658

	37.0
	5
	0.103603
	0.24324

	37.5
	5
	0.106195
	0.24000

	38.0
	5
	0.108805
	0.23684

	38.5
	5
	0.111431
	0.23377

	39.0
	5
	0.114073
	0.23077

	39.5
	5
	0.116731
	0.22785

	40.0
	5
	0.119405
	0.22500

	40.5
	5
	0.122093
	0.22222

	41.5
	4
	0.150994
	0.21687

	42.5
	4
	0.156744
	0.21176

	43.5
	4
	0.162531
	0.20690

	44.5
	4
	0.195740
	0.20225


Table  3.2
Parametric Values of BSkSP-2 plan for s = 10, ( = 0.01, ( = 0.01, n(2 = 5.8489
	(2 / (1
	i
	f
	n(1

	46
	4
	0.076819
	0.127150

	47
	4
	0.078595
	0.124445

	48
	4
	0.080372
	0.121852

	49
	4
	0.082149`
	0.119365

	50
	4
	0.083926
	0.116978

	51
	3
	0.085077
	0.114684

	52
	3
	0.086837
	0.112479

	53
	3
	0.088597
	0.110357

	54
	3
	0.090357
	0.108313

	55
	3
	0.092117
	0.160344

	56
	3
	0.093877
	0.104445

	57
	3
	0.095638
	0.102612

	58
	3
	0.097399
	0.100843

	59
	3
	0.099159
	0.099134

	60
	3
	0.100919
	0.097482

	61
	3
	0.102680
	0.095884

	63
	3
	0.106202
	0.092840

	65
	3
	0.109724
	0.089983

	67
	3
	0.113246
	0.087297

	69
	3
	0.116767
	0.084767

	71
	3
	0.120290
	0.082379

	73
	3
	0.123812
	0.080122

	75
	3
	0.127336
	0.077985

	77
	3
	0.130857
	0.075960

	79
	3
	0.134380
	0.074037

	81
	3
	0.137903
	0.072209

	83
	3
	0.141426
	0.070469

	85
	3
	0.144946
	0.068811

	87
	3
	0.148472
	0.067229

	89
	3
	0.151996
	0.065718

	91
	3
	0.155519
	0.064274

	93
	3
	0.159044
	0.062891

	(2 / (1
	i
	f
	n(1

	95
	3
	0.162568
	0.061567

	97
	3
	0.166090
	0.060298

	99
	3
	0.169613
	0.059080

	101
	3
	0.173138
	0.057910

	106
	3
	0.181948
	0.055178

	111
	3
	0.190757
	0.052693

	121
	3
	0.199566
	0.050422

	126
	3
	0.208378
	0.048338

	131
	3
	0.217188
	0.046420

	136
	3
	0.226000
	0.044648

	141
	3
	0.234808
	0.043007

	146
	3
	0.243619
	0.041482

	151
	3
	0.252432
	0.040061

	156
	3
	0.261247
	0.038734

	161
	3
	0.278864
	0.036329

	166
	3
	0.287681
	0.035234

	171
	3
	0.296491
	0.034204

	176
	3
	0.305306
	0.033232

	181
	3
	0.314118
	0.032314

	186
	3
	0.322923
	0.031446

	191
	3
	0.331732
	0.030623

	196
	3
	0.340554
	0.029841

	201
	3
	0.349350
	0.029100

	211
	3
	0.366985
	0.028632

	221
	3
	0.384605
	0.026466

	231
	3
	0.402234
	0.025320

	241
	3
	0.419865
	0.024269

	251
	3
	0.437492
	0.023302

	261
	3
	0.455101
	0.022410

	271
	3
	0.472727
	0.021583

	281
	3
	0.490350
	0.020815

	291
	3
	0.507993
	0.020099

	301
	3
	0.525598
	0.019432

	311
	3
	0.543228
	0.018807

	321
	3
	0.560856
	0.017670

	(2 / (1
	i
	f
	n(1

	331
	3
	0.578499
	0.017152

	341
	3
	0.596118
	0.016664

	351
	3
	0.613719
	0.015202

	361
	3
	0.631359
	0.015765

	371
	3
	0.648997
	0.015351

	381
	3
	0.666632
	0.014959

	391
	3
	0.684203
	0.014586

	401
	3
	0.701853
	0.014231

	411
	3
	0.719484
	0.013893

	421
	2
	0.729794
	0.013571

	431
	2
	0.747220
	0.13263

	441
	2
	0.764681
	0.12969


Calculation of Certain Constants for BSkSP-2

Table 3.3 and 3.4 indicate the values of n( for given 
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, f and i, for s = 1 and s = 10 respectively. Using these table values, the relative slopes h1, h2 and h0 at the points ((1, ( = 0.05), ((2, ( = 0.10) and ((0, 0.5) respectively,


where  h = ( (( / 
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) (d
[image: image119.wmf]P

/ d()

are obtained and indicated in the Table 3.5 and 3.6 for s = 1 and 10 respectively.


For BSkSP-2 plan,


h   =  (n( / 
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         (3.4)

Table  3.3

n( values for SkSP-1 Plan for given f, i and s = 1

	f
	i
	0.99
	0.95
	0.5
	0.1
	0.05
	0.01

	1
	-
	0.010101
	0.052632
	1.000000
	9.000000
	19.000000
	99.000000

	
	
	
	
	
	
	
	

	2/3
	4
	0.014932
	0.073881
	1.057412
	9.004494
	19.001187
	99.000049

	
	6
	0.014794
	0.071282
	1.015050
	9.000045
	19.000003
	99.000000

	
	8
	0.014662
	0.069115
	1.003854
	9.000000
	19.000000
	99.000000

	
	10
	0.014536
	0.067278
	1.000972
	9.000000
	19.000000
	99.000000

	
	12
	0.014416
	0.065700
	1.000244
	9.000000
	19.000000
	99.000000

	
	
	
	
	
	
	
	

	1/2
	4
	0.019630
	0.092945
	1.106919
	9.008976
	19.002374
	99.000099

	
	6
	0.019282
	0.087270
	1.029074
	9.000090
	19.000006
	99.000000

	
	8
	0.018958
	0.082792
	1.007608
	9.000001
	19.000000
	99.000000

	
	10
	0.018654
	0.079148
	1.001936
	9.000000
	19.000000
	99.000000

	
	12
	0.018369
	0.076117
	1.000487
	9.000000
	19.000000
	99.000000

	
	
	
	
	
	
	
	

	1/3
	4
	0.028661
	0.126305
	1.190328
	9.017904
	19.004747
	99.000198

	
	6
	0.027721
	0.113990
	1.054622
	9.000180
	19.000012
	99.000000

	
	8
	0.026880
	0.104970
	1.014837
	9.000002
	19.000000
	99.000000

	
	10
	0.026119
	0.098008
	1.003839
	9.000000
	19.000000
	99.000000

	
	12
	0.025427
	0.092435
	1.000971
	9.000000
	19.000000
	99.000000

	
	
	
	
	
	
	
	

	1/4
	4
	0.037255
	0.155085
	1.259921
	9.026784
	19.007117
	99.000297

	
	6
	0.035548
	0.136067
	1.077517
	9.000270
	19.000018
	99.000000

	
	8
	0.034069
	0.122812
	1.021730
	9.000003
	19.000000
	99.000000

	
	10
	0.032771
	0.112916
	1.005711
	9.000000
	19.000000
	99.000000

	
	12
	0.031618
	0.105184
	1.001453
	9.000000
	19.000000
	99.000000

	
	
	
	
	
	
	
	

	1/5
	4
	0.045460
	0.180577
	1.320233
	9.035618
	19.009486
	99.000396

	
	6
	0.042858
	0.155038
	1.098331
	9.000360
	19.000024
	99.000000

	
	8
	0.040667
	0.137873
	1.028321
	9.000004
	19.000000
	99.000000

	
	10
	0.038788
	0.125358
	1.007552
	9.000000
	19.000000
	99.000000

	
	12
	0.037151
	0.115762
	1.001932
	9.000000
	19.000000
	99.000000


Table  3.4

n( values for SkSP-2 Plan for given f, i and s = 10

	f
	i
	0.99
	0.95
	0.5
	0.1
	0.05
	0.01

	1
	-
	0.010055
	0.051425
	0.717735
	2.589294
	3.492828
	5.848932

	
	
	
	
	
	
	
	

	2/3
	4
	0.014832
	0.071534
	0.748111
	2.589820
	3.492909
	5.848933

	
	6
	0.014696
	0.069094
	0.725773
	2.589260
	3.492829
	5.848932

	
	8
	0.014566
	0.067055
	0.719798
	2.589254
	3.492828
	5.848932

	
	10
	0.014442
	0.065324
	0.718256
	2.589254
	3.492828
	5.848932

	
	12
	0.014323
	0.063835
	0.717865
	2.589254
	3.492828
	5.848932

	
	
	
	
	
	
	
	

	1/2
	4
	0.019459
	0.089272
	0.773698
	2.590384
	3.492989
	5.848933

	
	6
	0.019117
	0.084021
	0.733214
	2.589265
	3.492829
	5.848932

	
	8
	0.018798
	0.079860
	0.721804
	2.589254
	3.492828
	5.848932

	
	10
	0.018499
	0.076463
	0.718772
	2.589254
	3.492828
	5.848932

	
	12
	0.018219
	0.073629
	0.717996
	2.589254
	3.492828
	5.848932

	
	
	
	
	
	
	
	

	1/3
	4
	0.028298
	0.119652
	0.815607
	2.591506
	3.493149
	5.848935

	
	6
	0.027382
	0.108532
	0.746652
	2.589277
	3.492829
	5.848932

	
	8
	0.026560
	0.100318
	0.725659
	2.589254
	3.492828
	5.848932

	
	10
	0.025817
	0.093936
	0.719790
	2.589254
	3.492828
	5.848932

	
	12
	0.025141
	0.088801
	0.718255
	2.589254
	3.492828
	5.848932

	
	
	
	
	
	
	
	

	1/4
	4
	0.036645
	0.145218
	0.849490
	2.592622
	3.493309
	5.848937

	
	6
	0.034992
	0.128389
	0.758568
	2.589288
	3.492830
	5.848932

	
	8
	0.033558
	0.116510
	0.729323
	2.589254
	3.492828
	5.848932

	
	10
	0.032297
	0.107558
	0.720791
	2.589254
	3.492828
	5.848932

	
	12
	0.031177
	0.100513
	0.718513
	2.589254
	3.492828
	5.848932

	
	
	
	
	
	
	
	

	1/5
	4
	0.044556
	0.167389
	0.878103
	2.593731
	3.493468
	5.848938

	
	6
	0.042053
	0.145177
	0.769298
	2.589299
	3.492830
	5.848932

	
	8
	0.039942
	0.129998
	0.732815
	2.589255
	3.492828
	5.848932

	
	10
	0.038127
	0.118801
	0.721175
	2.589254
	3.492828
	5.848932

	
	12
	0.036544
	0.110122
	0.718770
	2.589254
	3.492828
	5.848932


Table  3.5

Relative Slope Values for BSkSP-2 s = 1

	f
	i
	n(1
( = 0.05
	n(2
( = 0.10
	n(0
	h1
	h2
	h0

	1
	-
	0.052632
	9.000000
	1.000000
	0.050000
	0.900000
	0.500000

	
	
	
	
	
	
	
	

	2/3
	4
	0.073881
	9.004494
	1.057412
	0.052970
	0.901213
	0.541852

	
	6
	0.071282
	9.000045
	1.015050
	0.054354
	0.900020
	0.518662

	
	8
	0.069115
	9.000000
	1.003854
	0.055397
	0.900000
	0.506730

	
	10
	0.067278
	9.000000
	1.000972
	0.056177
	0.900000
	0.502186

	
	12
	0.065700
	9.000000
	1.000244
	0.056765
	0.900000
	0.500670

	
	
	
	
	
	
	
	

	1/2
	4
	0.092945
	9.008976
	1.106919
	0.055533
	0.902421
	0.576120

	
	6
	0.087270
	9.000090
	1.029074
	0.057964
	0.900041
	0.535522

	
	8
	0.082792
	9.000001
	1.007608
	0.059749
	0.900001
	0.513263

	
	10
	0.079148
	9.000000
	1.001936
	0.060157
	0.900000
	0.504352

	
	12
	0.076117
	9.000000
	1.000487
	0.062003
	0.900000
	0.501339

	
	
	
	
	
	
	
	

	1/3
	4
	0.126305
	9.017904
	1.190328
	0.059808
	0.904826
	0.630359

	
	6
	0.113990
	9.000180
	1.054622
	0.063767
	0.900081
	0.566472

	
	8
	0.104970
	9.000002
	1.014837
	0.066575
	0.900001
	0.525778

	
	10
	0.098008
	9.000000
	1.002839
	0.068594
	0.900001
	0.508623

	
	12
	0.092435
	9.000000
	1.000971
	0.070037
	0.900000
	0.502670

	
	
	
	
	
	
	
	

	1/4
	4
	0.155085
	9.026784
	1.259921
	0.063305
	0.907212
	0.672520

	
	6
	0.136067
	9.000270
	1.077517
	0.068361
	0.900122
	0.593281

	
	8
	0.122812
	9.000003
	1.021730
	0.071876
	0.900002
	0.537619

	
	10
	0.112916
	9.000000
	1.005711
	0.071437
	0.900000
	0.512813

	
	12
	0.105184
	9.000000
	1.001453
	0.076153
	0.900000
	0.503993

	
	
	
	
	
	
	
	

	1/5
	4
	0.180577
	9.035618
	1.320233
	0.066256
	0.909583
	0.707026

	
	6
	0.155038
	9.000360
	1.098331
	0.072165
	0.900162
	0.617154

	
	8
	0.137873
	9.000004
	1.028321
	0.076220
	0.900002
	0.548869

	
	10
	0.125358
	9.000000
	1.007552
	0.079081
	0.900000
	0.516928

	
	12
	0.115762
	9.000000
	1.001932
	0.081110
	0.900000
	0.505309


Table  3.6

Relative Slope Values for BSkSP-2 s = 10
	f
	i
	n(1
( = 0.05
	n(2
( = 0.10
	n(0
	h1
	h2
	h0

	1
	-
	0.051425
	2.589254
	0.717735
	0.051162
	2.056718
	0.669670

	
	
	
	
	
	
	
	

	2/3
	4
	0.071534
	2.589820
	0.748111
	0.054685
	2.059743
	0.733823

	
	6
	0.069094
	2.589260
	0.725773
	0.056053
	2.056766
	0.696724

	
	8
	0.067055
	2.589254
	0.719798
	0.057078
	2.056719
	0.679198

	
	10
	0.065324
	2.589254
	0.718256
	0.057837
	2.056718
	0.672727

	
	12
	0.063834
	2.589254
	0.717865
	0.058384
	2.056718
	0.670600

	
	
	
	
	
	
	
	

	1/2
	4
	0.089297
	2.590384
	0.773698
	0.057780
	2.062760
	0.787502

	
	6
	0.084021
	2.589265
	0.733214
	0.060171
	2.056816
	0.721727

	
	8
	0.079860
	2.589254
	0.721804
	0.061910
	2.056719
	0.688460

	
	10
	0.076463
	2.589254
	0.718772
	0.063162
	2.056718
	0.675756

	
	12
	0.073629
	2.589254
	0.717996
	0.064070
	2.056718
	0.671528

	
	
	
	
	
	
	
	

	1/3
	4
	0.119652
	2.591506
	0.815607
	0.063059
	2.068765
	0.874723

	
	6
	0.108532
	2.589277
	0.746652
	0.066908
	2.056913
	0.766759

	
	8
	0.100318
	2.589254
	0.725659
	0.069605
	2.056721
	0.706243

	
	10
	0.093936
	2.589254
	0.719760
	0.071516
	2.056718
	0.681724

	
	12
	0.088801
	2.589254
	0.718255
	0.072856
	2.056718
	0.673375

	
	
	
	
	
	
	
	

	1/4
	4
	0.145218
	2.592622
	0.849490
	0.067490
	2.074725
	0.944505

	
	6
	0.128389
	2.589288
	0.758568
	0.072351
	2.057011
	0.806531

	
	8
	0.116510
	2.589254
	0.729323
	0.075681
	2.056722
	0.723118

	
	10
	0.107558
	2.589254
	0.720791
	0.078007
	2.056718
	0.687601

	
	12
	0.100513
	2.589254
	0.718513
	0.079625
	2.056718
	0.675211

	
	
	
	
	
	
	
	

	1/5
	4
	0.167389
	2.593731
	0.878103
	0.071314
	2.080650
	1.003018

	
	6
	0.145177
	2.589299
	0.769298
	0.076935
	2.057109
	0.842251

	
	8
	0.129998
	2.589255
	0.732815
	0.080725
	2.056722
	0.739193

	
	10
	0.118801
	2.589254
	0.721775
	0.083350
	2.056718
	0.693369

	
	12
	0.110122
	2.589254
	0.718770
	0.085166
	2.056718
	0.677038


SUMMARY AND CONCLUSION


This dissertation is devoted to the study of Bayesian Sampling Plans.


Bayesian Acceptance Sampling Approach is associated with utilization of prior process history for the selection of distributions (viz., Gamma Poisson, Beta Binomial) to describe the random fluctuations involved in Acceptance Sampling. Bayesian sampling plan requires the user to specify explicitly the distribution of defectives from lot to lot. The prior distribution is the expected distribution of a lot quality on which the sampling plan is going to operate. The distribution is called prior because it is formulated prior to the taking of samples. The combination of prior knowledge, represented with the prior distribution, and the empirical knowledge based on the sample leads the decision on the lot.


First chapter describes the Bayesian single sampling plans for a Gamma prior. The average probability of acceptance (APA) is obtained for a single sampling plan assuming a Gamma prior distribution. Formula for inflection point and tangent at the inflection point are also derived. Tables are provided for selection of plan parameters.


In Second chapter we have discussed the procedure for designing Bayesian Chain Sampling plan indexed with acceptable and limiting quality levels. Tables and procedures are also provided for the selection of the parameters for the plan with specified h1, h0 and h2. Numerical Illustration are also provided for the shop floor applications of these procedure. This chapter mainly relates to the construction and selection of tables for Bayesian chain sampling plan that is indexed through relates slops of acceptable and limiting quality levels. For convenience, the parameters can be converted. Here are the tables provided by tailor, which are the industrial shop floor condition.


In chapter three, we have discussed the procedure and Tables for designing skip-lot sampling plan SkSP-2 with Bayesian single sampling plan as reference plan. The reference plan for the situations involving costly or destructive testing are given. Method of selection of BSkSP-2 plan is indicated for  given s, (1,  (2,  ( and (.
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