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Title: 

 
QUALITY MANAGEMENT 

 

Aim: Getting familiarized with the mathematical tools and methodologies for improving the 

quality of products, processes and services. 

 

Content: − Basic principles of quality – Quality metrics: proximity to target, variability within limits 

– Total Quality – Quality Improvement and Quality-by-Design - Statistical tools: the 

language of quality – Population and sampling – Distributions of statistical variables – 

Statistical hypotheses, risk type I (of producer), risk type II (of consumer)  

− Identification of a quality problem in the Chemical Industry: i) Critical-to-Quality 

Attributes of product (CQA), y, ii) Critical Material Attributes (of raw materials), z, iii) 

Critical Process Parameters/Operating conditions (CPP), x – Identification of CQA, y, 

by (a) Quality Function Deployment, (b) Failure Mode and Effects Analysis, (c) Cause-

effect or Fishbone diagram (Ishikawa diagram)  

− Tools of quality: i) Analysis –Of-VAriation - Measurements, ii) Process capacity, iii) 

Centered Process, iv) Gage of Repeatability & Reproducibility – Data Analysis, v) 

Design Of Experiments (DOE): a) Screening (2-level) DOE to identify CPP, x, b) 

Factorial Design, Blocking & Confounding, c) Fractional Factorial DOE – d) Quality 

Improvement, Optimization (3-level) DOE, y = y(x; z), e) Response Surface  

− Process Control problem: find xεXC such that y=y(x; z)ε s, C Control Space and s 

Specification Space, Statistical Process Control, x and diagrams, CUSUM and EWMA 

diagrams – Multivariate Analysis, covariance matrix, Hotteling T2 diagram, Principal 

Components Analysis (PCA) – Time Series, forecasting – Basics of Game Theory, the 

commons problem and the socially optimum. 

 

Hours per 

semester: 
LECTURES 13 EXERCISES 13 

LABORA-

TORY 
13 

HOME-

WORK 
51 TOTAL HOURS: 90 

 

Student 

performance/

evaluation: 

The evaluation of the students will be done through: 

• An open-book and open-note exam or alternatively a Project which will be assigned to 

the students and include a written report and an oral presentation to be delivered at the 

end of the semester, 

• Two sets of problems, which will be assigned to the students during the semester 

(homework),  

• The active participation of the students to the lectures and tutorials will be also taken 

into consideration in their overall evaluation.  

 

 


