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Randomized Blocks Homework Chapter 4

• Problem 4-6 Montgomery 5th edition
• Randomized Block Design

• An engineer working on an aluminum smelter wants to 
investigate the effect of 4 different “ratio control 
algorithms” has on the cell voltage. This is the effect of the 
way the alumina is added to the cell (Vessel holding 
aluminum melt) to maintain the proper ratio to the other 
ingredients has on cell voltage (which controls the cell or 
melt temperature). He knows that the time the 
measurement is made may have an influence on the results. 
Set up and run analysis and draw conclusions.
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Randomized Blocks Homework Chapter 4
• Problem 4-6 Montgomery 5th

edition
• Randomized Block Design 

Design Expert
• Setup data as>>>>>
• Block on observation time
• Questions
• A. Does ratio control algorithm 

effect average cell voltage?
• B. Does ratio control algorithm 

effect the std dev (“pot noise”) 
cell voltage?

• C. Conduct residual analysis.
• D. Which ratio control algorithm 

reduces both average cell voltage 
and pot noise?
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Randomized Blocks Homework Chapter 4
• Problem 4-6 Montgomery 5th edition Solution
• Randomized Block Design Design Expert
• Average Cell voltage ANOVA Table      CONCLUSIONS??
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Randomized Blocks Homework Chapter 4
• Problem 4-6 Montgomery 5th edition Solution
• Randomized Block Design Design Expert
• Average Cell voltage residuals
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Randomized Blocks Homework Chapter 4
• Problem 4-6 Montgomery 5th edition Solution
• Randomized Block Design Design Expert
• Plot of Average Cell voltage Vs Alumina Ratio control algorithm
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Randomized Blocks Homework Chapter 4
• Problem 4-6 Montgomery 5th edition Solution
• Randomized Block Design Design Expert Note transform to natural log as per 

page 111 ( stabilizes distribution of standard deviations)
• Standard Deviation Cell voltage ANOVA Table      CONCLUSIONS??
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Randomized Blocks Homework Chapter 4
• Problem 4-6 Montgomery 5th edition Solution
• Randomized Block Design Design Expert
• Standard Deviation Cell voltage residuals
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Randomized Blocks Homework Chapter 4
• Problem 4-6 Montgomery 5th edition Solution
• Randomized Block Design Design Expert
• Plot of Standard Deviation Cell voltage Vs Alumina Ratio control algorithm
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Randomized Blocks Homework Chapter 4
• Problem 4-6 Montgomery 5th edition Solution Randomized Block Design Design 

Expert
• The objective of this evaluation was to minimize both Average Cell voltage and the 

Standard Deviation of Cell voltage, Which Alumina Ratio control algorithm achieves 
this?
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Randomized Blocks Homework Chapter 4

• Problem 4-15 Montgomery 5th edition
• Blocking using Latin square method
• Engineer wants to investigate the effect of 4 assembly methods have 

on the assembly time for a color television subsystem. He knows 
operators and assembly order (fatigue) are nuisance factors. Set up and 
run analysis and draw conclusions
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Randomized Blocks Homework Chapter 4

• Problem 4-15 Montgomery 5th edition Solution
• Blocking using Latin square method
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Randomized Blocks Homework Chapter 4

• Problem 4-15 Montgomery 5th edition solution
• Blocking using Latin square method

• ANOVA TABLE problem 4-15 Solution
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Randomized Blocks Homework Chapter 4

• Problem 4-15 Montgomery 5th edition solution
• Blocking using Latin square method in Design Expert Set up:
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Randomized Blocks Homework Chapter 4

• Problem 4-15 Montgomery 5th edition solution
• Blocking using Latin square method in Design Expert: 
• Click on Effects and Change A and B to blocks
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Randomized Blocks Homework Chapter 4

• Problem 4-15 Montgomery 5th edition solution
• Blocking using Latin square method in Design Expert: 
• Click on ANOVA Method of assembly has a significant effect on time 

of assembly!
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Randomized Blocks Homework Chapter 4

• Problem 4-15 Montgomery 5th edition solution
• Blocking using Latin square method in Design Expert: Graphic have 

many options. Can look at operators and Assembly Orders separately!
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