ANOVA Analysis



Question 5

One-Way ANOVA: Productivity Enhancement



Experiment Overview & Data

Allied Corporation wants to increase the productivity of its line workers. Four
different programs have been suggested to help increase productivity. Twenty

employees, making up a sample, have been randomly assigned to one of the four

programs and their output for a day's work has been recorded. You are given the

results below.
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| ANOVA Results & Statistical Hypotheses

Source of Variation Sum of Squares (SS) df Mean Square (MS) F-Statistic

Treatments (Between)

Error (Within)
Total

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



| Mean Comparisons (Fisher's LSD)

Dai|y Mean Oufpuf LSD Calculation:

Program C LSD = Loas VMSE (£) + 2.68

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

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

el Program B is significantly inferior to all others.

ProgramB



Question 6

Randomized Block Design: Penicillin Manufacture



A process for the manufacture of penicillin was being investigated, and yield was

the response of primary interest. There were 4 variants of the basic process to be

studied, denoted as treatment A, B, C, and D. It was known that an important raw
material, corn steep liquor, was quite variable. Fortunately blends sufficient for four

runs could be made, thus applying the opportunity to run all 4 treatments with each
of 5 blocks.




| RBD: Treatment vs. Raw Material Variability

Accounting for variability in "Corn Steep Liquor" by blocking raw material blends.
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*Adjusted numbers for calculation practice.



| RBD Analysis Results

‘ " (Treatments) 1.24
®

. £ [= (Blocks) 3.5
F-Statistic for Treatments

22 (Error)

8t (Total)

F-Critical (3, 12) = 3.49.

Conclusion: 1.24<3.49. do not Reject null.



| Comparison of Penicillin Variants

Variant C (90) vs Variant A

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

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

Pairwise (87): 3.0

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

2 2
LSD = ta/g\/ MSE (5) = 2.1791/18.83 x 7 ~2.179 x 2.7447 ~ 5.98
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