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ANOVA Analysis



Question 5
One-Way ANOVA: Productivity Enhancement



Objective Program Output (Units)
A B C D

82 75 92 84

85 78 95 88

88 80 90 85

84 77 94 86

86 80 94 87

Avg: 85 Avg: 78 Avg: 93 Avg: 86

Experiment Overview & Data
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Source of Variation Sum of Squares (SS) df Mean Square (MS) F-Statistic

Treatments (Between) 565.0 3 188.33 47.08

Error (Within) 64 16 4 -

Total 629 19 - -

Conclusion: Since F (32.47) > F-critical (3.24), we reject the null hypothesis at α = .05.

ANOVA Results & Statistical Hypotheses



LSD Calculation:

Any pair of means differing by more than 2.68 is statistically different.

Finding: Program C is significantly superior to all other programs. 

Program B is significantly inferior to all others.

Mean Comparisons (Fisher's LSD)

2.68



Question 6
Randomized Block Design: Penicillin Manufacture



Question 6
Randomized Block Design: Penicillin Manufacture



Accounting for variability in "Corn Steep Liquor" by blocking raw material blends.

Block (Blend) A B C D Block Avg

1 90 89 98 95 93.0

2 85 78 93 80 84.0

3 82 88 88 86 86.0

4 88 93 90 85 89.0

5 80 82 81 89 83.0

Tr. Avg 85.0 86.0 90.0 87.0 G=87.0

*Adjusted numbers for calculation practice.

RBD: Treatment vs. Raw Material Variability



3.64
F-Statistic for Treatments

變異來源

平方和  

(SS)

自由

度 (df)

平均平方  

(MS) F 檢定值

處理 

(Treatments) 70 3 23.33 1.24

集區 (Blocks) 264 4 66 3.5

誤差 (Error) 226 12 18.83 -

總計 (Total) 560 19 - -

F-Critical (3, 12) = 3.49.

Conclusion: 1.24<3.49. do not Reject null. 

RBD Analysis Results



Pairwise 
Differences
Fisher's LSD for RBD (α=.05): *Significant difference detected.

Variant C (90) vs Variant A 

(85): 5.0*
Variant C (90) vs Variant B 

(86): 4.0
Variant C (90) vs Variant D 

(87): 3.0

Comparison of Penicillin Variants






