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Background

▪ Why Taguchi vs RSM ?

DOE flow

SVM                                                            HVM

RSM

Taguchi

Latin Square

Two way

Screening DOE



DOE 5 principals

▪ Randomization : Random assignment ➔Minimize bias 

▪ Replication : Repeat ➔ Reliability △ (Degrees of freedom for the error term increase.)

▪ Blocking : Grouping similar units ➔ Controls for variables 

▪ Orthogonality : Independent factor combinations ➔ Reduce confounding

▪ Confounding : Overlap of factor effects ➔ Affects clarity



Types of DOE designs
Factorial Design Taguchi RSM

Definition

Purpose
Study the effect of 
multiple factors

Minimize variation 
Robustness design

Identify optimal settings 
with fewer experiments

Remark Liner effect Find loss function
Optimum point can be 
estimated using curvature



▪ Input & Out put
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Factorial design

※ 33 : 3-factor, 3-level design

• Cost and Time

• Sensitivity to Noise

• Limited Optimization 
and Surface Analysis



Taguchi design

▪ Shift ➔ Loss ➔ On target ▪ Robust design against to noise 
➔ Preferred higher SNB

▪ Noise : Uncontrollable factors 
that affect the experiment

(Ex : Environment condition,   

User variability and etc.)



Taguchi design

▪ SNB : Signal to Noise ratio ➔ Preferred higher SNB

- Nominal is Best = 10𝑙𝑜𝑔
ത𝑦2

𝑠2

- Larger is Better = −10𝑙𝑜𝑔
σ𝑖=1
𝑛 1

𝑦2

𝑛

- Smaller is Better = −10𝑙𝑜𝑔
σ𝑖=1
𝑛 𝑦2

𝑛

Signal



▪ 1st order model : Assumes a linear 

relationship

▪ 2nd order model : Define optimized   

condition

- 3Level : Accounts for a nonlinear 

relationship 

RSM design

1st RSM

2nd RSM

LOF



RSM design

1st RSM

2nd RSM

LOF

※ LOF : Lack of Fit        
- The assumed regression model is validated through 

an F-test. 
𝐻0 : No Lack of Fit (LOF).
𝐻1 : Lack of Fit (LOF) present. 
As the F-value increases, and the p-value decreases, 
𝐻1 is more likely to be accepted.
※ Contour plot (3types)

Maximize Minimize

Saddle



RSM

▪ CCD : Central composite Design 

➔ Rotatability : Equal variance

➔ Corner : Extreme value

▪ Box benken 

➔ Edge : Realistic value



Condition

▪ Under what conditions of temperature, precipitation, and fine 
dust levels does the rate of respiratory diseases increase?

▪ Data reference

- https://wwwˌweatherˌgoˌkr (기상청) 

- https://ncvˌkdcaˌgoˌkr(감염병 포털)

=

https://protect.checkpoint.com/v2/___https:/www.weather.go.kr___.YzJ1OnNhc2luc3RpdHV0ZTpjOm86YTJhMGUwM2EzMzgxNjBhMTQxMWY2NDMzOGIzMjMwZWE6NjplY2M2OmZhZjU4ZjBjNjZlNmU3ZTNlMGI3MTRjNjI1MmJlMzgwMjk0MjA3NGQ4ZjhkZWIyNmNiNmZlNWQ0NTMyMjc4ZWY6cDpUOk4
https://protect.checkpoint.com/v2/___https:/ncv.kdca.go.kr/___.YzJ1OnNhc2luc3RpdHV0ZTpjOm86YTJhMGUwM2EzMzgxNjBhMTQxMWY2NDMzOGIzMjMwZWE6Njo0NTBiOjI4M2IwNjlmODdlNzFiMzNlZjIwMTY4ZDJlY2QxMDgyN2M0YmYwNzRlZjRhYWVlNDc5OTIxMGNiN2YyMTU0Yjg6cDpUOk4


Taguchi

▪ Select Level

▪ Noise



Taguchi
▪ Add Noise

▪ L9 : L9(34) Frequent 
orthogonal table in 
3level, 4factors 



Taguchi
▪ Mean, SNB (Smaller is Better = −10𝑙𝑜𝑔

σ𝑖=1
𝑛 𝑦2

𝑛
)

A0B2C0



Taguchi

▪ Mean

- C0 : Mean ↓

- C2 : Mean ↑



Taguchi

▪ SN Ratio

- C0 : SN Ratio↑ 

- C2 : SN Ratio↓



Taguchi

▪ Conclusion

- Mean :  A0B2C0 ↓

- SN Ratio : A0B2C0 ↑



RSM

▪ 2nd RSM (Assume 1st

model is not valid)

▪ Response : 1

▪ Factors : 3

▪ Design : CCD



RSM

▪ DOE table

▪ 16 Legs



RSM
▪ LOF : P value > 0.05 

▪ The lack of fit (LOF) is not significant.

▪ Accept the null hypothesis.

▪ The model is valid. 



RSM
▪ Residuals : Random → No abnormality

▪ Studentized residual : < 2

▪ Curvature effect



RSM
▪ Surface Profiler 

shows changes in 
rate of respiratory 
diseases  

▪ Contour line 
shows rate of 
respiratory 
diseases 



RSM

▪ If, LOF is not valid ➔ Accept null hypothesis ➔Model is valid

▪ If LOF is valid, need to RSM analysis.

X

Y

X

Y

Linear Quadratic



RSM vs Taguchi

RSM Taguchi

Purpose
Optimization of response values 

in the region of interest
Identify optimal conditions that 

are robust to the effects of noise

Input Fewer test (using LOF), CCD/BBD Orthogonal array, Loss function

Output Response value behavior by input Robust to noise



Thank you
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