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Agenda 

l Modern QFD 
l The Eigenvector Method for Quality Function Deployment 
l Some important Characteristics of Priority Profiles 

 Quality of a Quality Function Deployment 
 Profiles and Weights 
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Modern QFD 

l Traditional QFD 
 Profiles Scale 0 to 5 
 Cell Values as Symbols 
 Quality Indicator not used 

l Modern QFD 
 Profiles are Vectors of Length = 1 
 Cells have Ratio Scale 
 Teams optimize Convergence Gap 
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x1 x2 x3

y1 Major Need 1 0.93 3 9 3 0.90

y2 Major Need 2 0.37 7 1 0.43

Solution Profile for Critical To Quality 0.54 0.80 0.25 Convergence Gap
0.51 0.82 0.26 0.06

0.10 Convergence Range   
0.20 Convergence Limit

Critical To Quality
Deployment Combinator

Customer's Needs

Cause-Effect Relationship
 Strong 9
 Medium 3
 Weak 1
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The Draft ISO/CD 16355-1 Standard 

l Applications of statistical and related methods 
to new technology and product development 
process 
 Part 1: General Principles and Perspectives of 

the QFD Method 

l Drafted by the international QFD Community 
 Spirit of QFD 
 QFD Teams 
 QFD Projects 
 Scientific foundation  
 QFD Supplier Point of View 
 QFD User Point of View 
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The Draft ISO/CD 16355-1 Standard 

l Major Steps forward 
 Ratio Scale for matrix coefficients 
 Identification of the QFD Matrix as a linear 

Transfer Function  
 Mapping technical solutions into responses as 

required by customer’s needs 
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Transfer Functions 

Non-Polynomial Transfer Functions: 
not computable in predictable amount of time 

e.g., Weather, Climate Change 

Understanding 
Customer's Voice 
𝑉𝑉𝑉 → NPS 

Quality Function 
Deployment 
𝑉𝑉𝑉 → 𝑉𝑉𝑉 

Test 
Coverage 

𝐴𝐴𝐴 𝑇𝑇𝑇𝑇 → 𝑉𝑉𝑉 

Ripping 
Audio or Video 
𝑚𝐴𝑚 → 𝑆𝑉𝑆𝑆𝑆 

Detecting  
Extra-solar Planets 
𝑂𝑂𝑂𝑂𝑇 → 𝑆𝑇𝑆𝑂 

Test 
Coverage 

𝑈𝑆𝑂𝑇 𝑇𝑇𝑇𝑇 → 𝑉𝑉E 

Transfer 
Functions 
𝑥 → 𝑦 

NP 
P 

linear 

Cost-Driver 
Estimations 
𝑉𝐶 → 𝑃𝐶 
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Measurement Principle with Transfer Functions 

𝒚: Intended Response 𝑨𝒙𝐸: Achieved Response

The Implement
𝒚 ≅ 𝑨𝒙𝑬 = 𝒚𝐸

Convergence Gap 𝒚 − 𝑨𝒙

“Implement”

The Controls 𝒙𝐸 = 𝑨⊺𝒚𝐸
Co
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ol
𝑥 2
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ntr
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𝑥 𝑚
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𝑥 4
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ol
𝑥 5

“Analyze”𝑨⊺

Goal Topic 𝑦1
Goal Topic 𝑦2
Goal Topic 𝑦3
Goal Topic 𝑦4

𝒚: Goal Profile 𝒙𝐸: Lean Solution
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Solving a QFD Matrix 𝒚 = 𝑨𝒙 
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A Measure for Quality – the Convergence Gap 

l The Convergence Gap 
 
 
 
 
 
reveals the quality of the goal 
profile’s approximation by the 
achieved solution profile  
 

l This is the Euclidean Norm 
 Distance between vectors 𝒚 and 𝝉𝒚 

𝒚 − 𝝉𝒚 = � 𝒚− 𝝉𝒚 𝑖
2

𝑚
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Comparing Vectors 

Convergence 
Gap small 

Eigenvector 

Convergence 
Gap large 

Eigenvector 

Control Profile 
Vectors 

Control Profile 
Vectors 

See Schurr, 2011 
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Traditional Solution Profile and Modern Solution Profile 
Critical To Quality
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x1 x2 x3 x4 x5 x6 x7 x8 x9

y1 Competency to answer inquiries 0.46 9 9 9 3 3 3 9 3 0.46

y2 Confidentiality 0.35 9 3 9 9 3 9 0.41

y3 Suitability for business needs 0.38 3 3 9 3 3 9 9 1 0.40

y4 Short Development Cycles 0.36 3 3 3 3 3 9 9 0.34

y5 Functionality where you need it 0.34 9 9 1 3 9 0.32

y6 Social competency 0.35 9 3 9 1 9 0.35

y7 Communication 0.39 9 3 3 3 3 3 9 0.35

Solution Profile for Critical To Quality 0.34 0.30 0.26 0.39 0.25 0.34 0.32 0.32 0.44 Convergence Gap
0.4 0.3 0.3 0.4 0.2 0.3 0.3 0.3 0.4 0.08

0.10 Convergence Range   
0.20 Convergence Limit

Critical To Quality
Deployment Combinator

Customer's Needs

l Eigensolution level 
Inconsistencies out 
 Similar to Saaty’s 

AHP Calculation 
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Profiles and Weights 

l In the columns, two priority profiles are 
summed up yielding the sum of profiles in 
the third row, and normalized again in the 
fourth row 

l Left are the corresponding weight vectors  
l Summing up the weight vectors and 

transform them back to profiles yields 
different results than the sum of profiles 

l Summing up the corresponding weight 
vectors is bad mathematics  
l Good mathematics is with profiles only 
l When calculating with weights, large 

vector components leave a bias 

Weights  → Profiles  → Weights

Topic 1 5% 0.00 0.06 0.06 5%
Topic 2 85% 0.72 0.99 0.99 85%
Topic 3 10% 0.01 0.12 0.12 10%

100% 0.86 1.00 1.17 100% Weight & Profile 1

plus ↓  → plus ↓  → Weights

Topic 1 33% 0.11 0.57 0.57 33%
Topic 2 34% 0.12 0.59 0.59 34%
Topic 3 33% 0.11 0.57 0.57 33%

100% 0.58 1.00 1.73 100% Weight & Profile 2

sum ↓ sum ↓  → Weights

Topic 1 0.38 0.63 0.34 21.7%
Topic 2 1.19 1.58 0.86 54.5%
Topic 3 0.43 0.69 0.37 23.7%

2.00 1.84 1.58 100% Sum of Profiles 1+2

norm ↓  → Profiles  → Weights

Topic 1 19% 0.04 0.22 0.22 19.0%
Topic 2 60% 0.35 0.69 0.69 59.5%
Topic 3 22% 0.05 0.25 0.25 21.5%

100% 0.66 0.77 1.17 100% Sum of Weights 1+2

0.24 Convergence Gap

    ≠
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Conclusion 

l The ISO/CD 16355 proposed standard projects QFD into the 21st century 

l QFD is thanks to good mathematics implementable in quality processes 
 At least one QFD user has implement New Lanchester Theory into its New Feature 

Prioritization concept 
 Impact of QFD on agile software development is on the horizon now 

l QFD will always depend on the teams using it 
 Because it record and documents the reasons for taking some decision 

l QFD will go mainstream 
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Questions? 
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Solving Multilinear Transfer Functions 𝒚 = 𝑨𝒙 

𝑨 

A
T 

𝒚 

𝑨𝑨T 𝒚𝐸 

 

𝒙𝐸 = 𝑨⊺𝒚𝐸  

Theory 

Eigenvectors:
 0.71 -0.69 -0.17
 0.59  0.71 -0.39
 0.39  0.17  0.90

𝑨 

A
T 

𝒚 

𝑨𝑨T 𝒚𝐸 

 

𝒙𝐸 = 𝑨⊺𝒚𝐸  

Theory 

9 0 2 0
0 7 0 5
1 2 3 3

9 0 1
0 7 2
2 0 3
0 5 3

85 0 15

0 74 29

15 29 23
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Advantages of  Eigensolution Method 

l Eigensolutions are stable 
 When repeatedly applying the process represented by the 

transfer function 𝑨, the response 𝒚 remains always the same 

 𝒚 = 𝑨𝑨⊺𝒚 = 𝑨𝑨⊺ 𝑨𝑨⊺𝒚 = 𝑨𝑨⊺ 𝑨𝑨⊺ 𝑨𝑨⊺𝒚 = ⋯ 

l Other solutions might also yield good – even better – 
convergence gaps but when repeated the process diverges 
 
 
 
 

l Eigensolutions level out inconsistencies 
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