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Abstract— The principal objective of this paper is to evaluate optimal plan parameters for Skip-lot Sampling Plan of type 

SkSP-T with single sampling plan as reference plan involving minimum sum risks. The designing technique includes the 

assessment of Acceptable Quality Level (AQL) and Limiting Quality Level (LQL) taking in to account the proper balancing of 

Producer and Consumer risks. Tables are simulated for various parametric values of SkSP-T with Single Sampling Plan. 
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I.  INTRODUCTION  

Acceptance sampling plan in Statistical Quality Control 

concerns about acceptance or rejection of the submitted lot of 

a huge amount of products on the source of the excellent 

quality of products inspected throughout the sample taken 

from the lot. Acceptance sampling techniques defend 

consumer against the risk of accepting the poor quality of 

lots as well as the producer against the risk of rejecting a 

good quality at various consumers and producers levels. 

Dodge and Romig derived and developed many techniques 

about acceptance sampling plans for inspecting the finished 

products and the products based on the sampling inspection 

outcomes. The acceptance sampling procedures used in the 

production process gives the defect free items and less 

production cost and maintenance cost. 

 

Dodge introduced the first skip-lot sampling plan of type 

SkSP-1 [1]. SkSP-1 is only the theoretical basis and in this 

plan has followed by Continuous Sampling Plan of type 

CSP-1. Dodge and Perry introduced Skip-lot Sampling Plan 

of type SkSP-2 [2]. Perry has derived the Operating 

Characteristics (OC) and ASN functions of SkSP-2 plan [3]. 

Skip-lot plan of type SkSP-2 is used an attribute inspection 

sampling plan it is called as “reference sampling plan”. For 

SkSP-2 Perry has use Single Sampling plan as reference plan 

in the provision of Poisson distribution. Soundararajan and 

Vijayaraghavan introduced the new structure of skip-lot 

sampling plan; it is designated as SkSP-3 [4]. It is based on 

the concept of continuous sampling plan of type CSP-2. 

Balamurali and Chi-Hyuck Jun proposed and resultant the 

new skip-lot sampling plan, which is designated as SkSP-V 

[5]. In SkSP-V plan also based on the CSP’s consist of   

CSP-V.  Balamurali et.al proposed the skip-lot sampling plan 

includes resampling plans, which is designated as SkSP-R 

(Resampling) [6].  

 

The Continuous Sampling Plan of type CSP-T plans is 

tightened multilevel plans which incorporate three levels 

designed by Fordice [7]. Kandasamy and Govindaraju used 

Markov Chain (MC) models to derive the operating 

functions of CSP-T plan [8]. Balamurali proposed Modified 

Tightened Three level Continuous sampling plan [9]. 

Balamurali and Chi-Hyuck Jun proposed a modified CSP-T 

sampling procedure [10].  

 

Pradeepa Veerakumari and Suganya (2016) proposed and 

derived a new system of Skip-lot sampling plan of type 

SkSP-T [11, 12]. SkSP-T is mainly based on the concept 

CSP-T, CSP-M, MMLP-T-2 and SkSP-2. Sampling levels 

are predetermined by using CSP-M sampling procedure; 

sampling fractions are taken from the CSP-T sampling plan 

procedure and other concepts are taken by modified CSP-T 

and SkSP-2 procedures. The main advantage of skip-lot 

sampling plan of type SkSP-T plan if there is a defect found 

in skipping level, then there is a normal inspection in that 

fraction level. 

 

http://www.isroset.org/
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II. MINIMUM SUM OF RISK 

Golub proposed the new model it is called as minimum sum 

of producer and consumer risks for Single Sampling plan 

then the sample size (n) is fixed by changing the acceptance 

number (c) [13]. Soundararajan has developed the minimum 

sum of risks for single sampling plan under the condition of 

Poisson model using Golub’s sampling approach [14]. 

Vijayathilakan and Soundararajan extended the Golub’s 

approach for Hypergeometric model [15]. In the 

hypergeometric model weighted risk is designing for single 

sampling plan and the sample size n is fixed. Vijayaraghavan 

explained the Multi Deferred State Sampling plan using the 

Minimum sum of risks plan for particular AQL and LQL 

values through the minimum sum of risks [16]. Subramani 

developed the RGS plan through Minimum sum of risk [17]. 

The minimum sum of producer’s and consumer’s risks is 

defined by the following mathematical expression 

 

))(1()( 21 pPpP aa                                        (1) 

 

Pa (p1) – Probability of Accepting the lot quality p1 

Pa (p2) - Probability of Rejecting the lot quality p2 

 The alternative formula for the minimum the sum of 

producer’s and consumer’s risk as  1-Pa (p1) + Pa (p2). Golub 

has extended the minimum sum of risk concept for fixed 

sample size (n), and the acceptance number which minimize 

using the following expression. 
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 The OR (Operating Ratio =p2/p1) and np1 values are 

known, then calculate the np2 value as  
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Advantages of Minimum Sum of risk 

 The minimum sum of risks for consumer and 

producer risk plans are better discriminating among 

lots of good quality and poor quality. 

 When the consumer and the producer belong to the 

same company or interest, both the risks may be 

minimized moderately then the risk levels are fixed. 

 

III. OPERATING PROCEDURE FOR SKSP-T 

 

Operating procedure of the SkSP-T plan is stated as follows: 

 Initiate SkSP-T procedure with normal inspection 

using single sampling plan as reference plan. 

 When i consecutive lots are accepted on normal 

inspection, discontinue the normal inspection and 

switch to skipping inspection. 

 On skipping inspection, inspect only a fraction f of 

the lots selected at random, level 1. 

 After i  consecutive lots in succession have been 

found without a non-conforming at level 1, the 

system then switches to skipping inspection with a 

fraction of f/2, level 2. 

 After i consecutive lots in succession have been 

found without a non-conforming at level 2, the 

system then switches to skipping inspection with a 

fraction of f/4, level 3. 

 If a non-conforming lot is found on either skipping 

level, the system reverts to normal inspection. 

 Exchange all non-conforming lots establish with 

conforming once. 

 

OPERATING CHARACTERISTIC FUNCTION FOR 

SkSP-T PLAN 

 

The Operating Characteristics function for SkSP-T plan is 

given as 
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Where, P = Probability of Acceptance of the single sampling 

plan, f is the sampling frequency and i is the clearance 

number. 

 

CONSTRUCTION OF TABLE 

 

The Operating Characteristics function for SkSP-T plan with 

Single Sampling Plan as the Reference Plan as follows  

))1()1(()1(

))1()1((

)(

2

213132321

2

213132

iiiiii

iiiii

a

pffppffpffppfff

pffppffpffp

pP







 

 

Where, Pa (p) is the Probability of Acceptance of the Single 

Sampling Plan as Reference plan. In this equation can be 

formulated by many parameter values of SkSP-T and SSP.  

 

Designing plans for given AQL, LQL, α AND β 

 

1. Specify p1 = Acceptable Quality Level at α = 0.05 or 0.01. 

2. Specify p2 = Limiting Quality Level at β = 0.10 or 0.05.  

3. Obtain the corresponding operating ratio OR = p2 / p1 at 

different combination of α and β. 

4. The actual np1 and np2 values corresponding to the OR 

value has been noted. 
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IV. SELECTION OF MINIMUM SUM OF RISK FOR 

SKIP-LOT SAMPLING PLAN OF TYPE SKSP-T WITH 

SINGLE SAMPLING PLAN AS REFERENCE PLAN 

 

From table 1 is used to determine the minimum sum of risks 

for Skip-lot sampling plan of type SkSP-T for given p1 and 

p2. From this table, the producer risk and consumer risk will 

be determined at most 10% each. And the Operating Ratio 

(OR) =p2/p1 values are fixed. The obtaining values of the 

table α, β, i, f1, f2, f3 and c. α – Producer’s Risk, β – 

Consumer’s Risk, i- Clearance number, f- Sampling 

frequency and c- Acceptance number. 

                   

Numerical Illustration 

For given p1= 0.0043 and p2 = 0.0299 at α = 0.10 and β = 

0.10. Then the Operating ratio OR= 6.95 ≈ 7. And the np2 

value is determine as np2 = (p2/p1)(np1) =  

(0.0299/0.0043)*(0.4) = (6.95*0.4) = 2.8. From the table 

Operating ratio (p2/p1) and np1 values are fixed, the 

corresponding Producer (α) and consumer (β) risks are 

determined.  

 

Table1: Using various parameters values of skip lot sampling plan of type SkSP-T and Single Sampling plan for given OR 

and np1 values (α, β,  f1,  f2,  f3 and c). 

np1 

 

OR 

 np1 

 0.50 1.0 1.5 2.0 3.0 

3 
0.05,0.10,4,0.5, 

0.250.125,2 

0.10,0.10,3,0.5, 

0.25,0.125,2 

0.10,0.10,2,0.5, 

0.25,0.125,2 

0.10,0.10,1,0.5, 

0.25,0.125,2 

0.10,0.05,1,0.5, 

0.25,0.125,3 

4 
0.10,0.10,3,0.3, 

0.15,0.075,1 

0.10,0.10,2,0.5, 

0.25,0.125,1 

0.1,0.05,1,0.3, 

0.15,0.075,1 

0.10,0.05,1,0.2, 

0.10,0.05,1 

0.10,0.01,1,0.5, 

0.25,0.125,3 

5 
0.10,0.10,1,0.3, 

0.15,0.075,0 

0.05,0.05,1,0.3, 

0.15,0.075,1 

0.1,0.01,1,0.3, 

0.15,0.075,1 

0.05,0.05,1,0.3, 

0.15,0.075,2 

0.10,0.01,1,0.3, 

0.15,0.075,2 

6 
0.05,0.05,2,0.5, 

0.25,0.125,0 

0.05,0.05,2,0.5, 

0.25,0.125,1 

0.01,0.1,1,0.3, 

0.15,0.075,2 

0.05,0.01,1,0.3, 

0.15,0.075,2 

0.01,0.05,1,0.3, 

0.15,0.075,3 

7 
0.01,0.01,3,0.3, 

0.15,0.075,2 

0.05,0.05,2,0.3, 

0.25,0.125,2 

0.01,0.10,1,0.3, 

0.15,0.075,1 

0.1,0.1,1,0.3, 

0.15,0.075,2 

0.05,0.1,1,0.3, 

0.15,0.075,2 

8 
0.10,0.10,2,0.3, 

0.15,0.075,0 

0.05,0.10,1,0.20, 

0.10,0.05,0 

0.01,0.01,3,0.5, 

0.25,0.125,0 

0.01,0.01,1,0.2, 

0.10,0.05,2 

0.05,0.1,1,0.20, 

0.10,0.05,2 

9 
0.10,0.10,2,0.5, 

0.25,0.125,0 

0.05,0.05,1,0.2, 

0.10,0.05,0 

0.01,0.01,1,0.3, 

0.15,0.075,2 

0.01,0.01,2,0.5, 

0.25,0.125,3 

0.01,0.1,1,0.2, 

0.10,0.05,3 

10 
0.10,0.10,3,0.3, 

0.15,0.075,0 

0.10,0.10,1,0.5, 

0.25,0.125,1 

0.01,0.05,2,0.2, 

0.10,0.05,1 

0.05.05,1,0.3, 

0.15,0.075,2 

0.01,0.01,2,0.5, 

0.25,0.125,1 

11 
0.1,0.05,2,0.5, 

0.25,0.125,0 

0.01,0.10,3,0.2, 

0.10,0.05,1 

0.10,0.05,1,0.5, 

0.25,0.125,1 

0.1,0.05,1,0.2, 

0.10,0.05,2 

0.01,0.01,2,0.3, 

0.15,0.075,1 

12 
 0.01,0.01,1,0.2, 

0.10,0.05,1 

0.01,0.05,3,0.2, 

0.10,0.05,1 

0.10,0.05,1,0.5, 

0.25,0.125,2 

0.10,0.01,1,0.5, 

0.25,0.125,2 

13 
0.01,0.05,1,0.2, 

0.10,0.05,1 

0.05,0.10,1,0.3, 

0.15,0.075,1 

0.01,0.05,2,0.3, 

0.15,0.075,1 

0.01,0.05,2,0.5, 

0.25,0.125,1 

14 
 0.05,0.05,2,0.2, 

0.10,0.05,1 

0.10,0.05,2,0.3, 

0.15,0.075,1 

0.01,0.01,3,0.3, 

0.015,0.075,1 

15 
 0.05,0.10,2,0.2, 

0.10,0.05,1 

0.01,0.05,3,0.2, 

0.10,0.05,1 

16 
0.01,0.01,3,0.2, 

0.10,0.05,1 

0.01,0.01,2,0.2, 

0.10,0.05,1 

17 
0.01,0.01,3,0.2, 

0.10,0.05,1 

0.01,0.1,3,0.3, 

0.10,0.075,1 

V. CONCLUSION 

 

In acceptance sampling plan, specifying requirements of the 

producer and consumer plays a dominant role and p1 

represents a satisfactory quality of producer and p2 represents 

a satisfactory quality of consumer. In practice, it is desired to  

 

design sampling plan with the associated quality levels 

which safeguard producer and consumer. Skip-lot sampling 

plan of type SkSP-T using single sampling plan has wide 

potential applicability in industries to ensure higher standard 

of quality attainment and increased customer satisfaction. 

Selection procedures considered in this paper uses the quality 
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level associated with the minimum sum of producer’s and 

consumer’s risk. 
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