
STATISTICS 5474 

STATISTICAL THEORY OF QUALITY CONTROL 

FALL SEMESTER, 2009 
 

JUSTIFICATION: 

 

Statistical techniques are widely used in industry and many other areas to improve quality and 

productivity.  This course is designed to give graduate students in statistics, engineering, 

management science, and other areas an understanding of the statistical methods and theory that 

form the basis for the procedures that are used in applications.  This course covers various 

statistical process control and acceptance sampling techniques, and brings in background 

material from statistical inference, sequential analysis, stochastic processes, and decision theory 

that is needed for the development of these techniques. 

 

CLASS:    9:05 – 9:55 MWF, 310 Hutcheson Hall 

 

INSTRUCTOR: Marion R. Reynolds, Jr.,  411 Hutcheson Hall,  231-7931,  mrr@vt.edu 

 

OFFICE HOURS: I will usually be available from about 11:10 - 11:40 MWF (after my 

second class).  I am willing to see students at other times when I am in the 

office, but it is worth checking in advance to make sure that I am 

available. 

 

GRADING:  The grade for the course will be determined approximately as follows: 

    Midterm Exam 35% 

    Homework  25% 

    Final Exam  40% 

 

HOMEWORK: Homework will be assigned approximately once per week, and most 

assignments will be collected for grading. 

 

SYLLABUS:   

 

I.     Acceptance Sampling, Sequential Methods, Stochastic Processes, and Decision Theory 

(a) Introduction 

(b) Single Sample Inspection 

(c) Sequential Inspection 

(d) The Sequential Probability Ratio Test 

(e) Rectifying Inspection and Sampling Schemes 

(f) Some Stochastic Processes Methods for Quality Control Applications 



(g) Decision Theory Approaches to Acceptance Sampling 

(h) Acceptance Sampling by Variables 

 

II. Process Monitoring 

(a) Introduction 

(b) Shewhart-Type Control Charts 

(c) Testing for Control 

(d) Additional Signal Rules for Shewhart Control Charts 

(e) CUSUM Control Charts for the Mean 

(f) CUSUM Control Charts for Other Parameters 

(g) EWMA Control Charts 

(h) Simultaneous Monitoring of the Mean and Variance 

(i) Sampling from the Process 

(j) Decision Theory Approaches  

(k) Robust Control Charts 

(l) GLR Control Charts 

(m) Multivariate Control Charts 

 

 

TEXTS AND SPECIAL TEACHING AIDS: 

 

The course will be based primarily on lecture notes.  Readings may occasionally be assigned 

from various reference books and journal articles. 
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