
ANALYSIS OF THE RESULTS FOR 
JUMMA MACHINE  

 
Objectives of the DOE 

- Primary objective: Find the significant factors affecting the response function in this 
case Ablation depth 

- Secondary Objective: Devise a model for the relationship between Response function 
and Ablation depth 

- Tertiary Objective: Confirm the model with confirmatory runs 

 

1. Steps conducted  

 a. DOE conducted with 4 factors to find out significant factors (16 runs) 

 b. Try to gauge the important factors and detect curvatures (7 center points) 

 c. Conducted 8 more experiments to model an equation for the response found. (8 
axial points augmented on DOE to model ablation depth using face centered method) 

 

 

Following are the Results for ABLATION DEPTH (response function) 

 

Factors affecting the Ablation depth are  

1. Pulse duration  

2. Overlap  

3. Freq 

4. Avg Power  

 

The factorial analysis was conducted with all terms included. Here are the results  

 

 

 

 

 



 

STEP 1: FACTORIAL ANALYSIS WITH ALL 
VARIABLES 

 

Residual vs Variables  

 

 

Conclusion – there is a problem as the residuals are not random for all levels  

 

 

 

 

 

 

 

 

 



 

Residuals vs Fitted, Histogram, Normality of residuals and Residual vs order  

 

Conclusion – the model cannot be utilized and residuals vs fitted show concentration on the 
left.  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Data points sheet  

 

 

Terms which show the most significant terms.  

 

Conclusion: Remodel with only the significant terms  

 

 



STEP 2: RE-ANALYZE WITH SIGNIFICANT TERMS IE 
(P<0.1) 

Now the model was remodeled with only the significant terms  

Residuals vs variable  

 

Conclusion- Residual vs avg power shows an increasing trend, which can be got ridden off 
through a transformation 

 

4 in 1 residuals graphs after remodelling with only significant terms 

 



 

Conclusion – The histogram plot seems acceptable, residual vs order is random which is 
indicating no time trend.  

However the residual vs fit shows a clustering for the low values and 2 outliers at the right 
side. The outliers were not deleted.  

ANOVA checking  



 

 

Model seems to fit well but cannot predict for increasing values after ablation depth of 70 
since it is not well distributed. However what we can conclude are the significant factors 

from the DOE have been found for the ablation depth – please see coded coefficients 
above.  

(Would this statement be correct since significant factors are calculated from the t-test?? 
Since residual analysis would be more for model fitting, so it doesn’t matter about the 
residual graphs at all for finding significant terms??)  

 

 

 

 

 



However since the residual vs fits was troubling I transformed the response function using 
square root. Here are the following results  

STEP 2A: AN EXTRA SQR ROOT TRANSFORMATION 
WAS TRIED (NOT NECESSARY I THINK) 

AFTER SQUARE ROOT TRANSFORMATION  

 

 

 

The significant terms BCD, AB are not relevant anymore after square root 
transformation.   Thus can I conclude that finding significant factors should be done before 
transforming the function ????  

 

The 4 in 1 residual plot 


