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Equation 1: X is the sample mean or average; n is the number of data points; xi is the value of the ith data point.

Equation 2: S is the sample standard deviation; n, xi, X are as defined in equation 1.
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Equation 3: Sp is the pooled standard deviation of two groups of data (group A and B).  nA and nB are the number of data points in groups A and B, SA and SB are the respective standard deviations of the two groups.  Notice, this equation expresses the square of the pooled standard deviation.
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Equation 4:  t0 is calculated from the data and then compared to tabulated values from the t-distribution found in tables in statistics books.  It is the ratio of “effect” to “noise”.

Degrees of freedom (DOF) for the t-test:
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Equation 5: t0 and deviation for paired data.  XD is the average of the differences, nD is the number of pairs of data, di is the individual data (difference).
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Equation 6: confidence interval (CI). XA, XB, nA, nB, Sp2 are defined above.  t/2, DOF is from the 2-sided t-distribution (tabulated value).
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Equation 7: sum of squares (a measure of variance – related to standard deviation).  
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Xi is the average of all responses within the replicate “j”

XT is the average of all responses, total

xij is the response of the jth replicate of treatment “i”

k is the total number of test conditions (design points) 

“i” goes from 1 to k.

ni is the number of replicates for treatment “i”.

N is the total number of tests
Equation 8: mean square error (mse 2); SSwithin is defined above, N is the total number of data points in the experiment, f is the number of factors.
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Equation 9: standard error 
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Equation 10: t0 as calculated for factorial experiments (more than one variable).  This is the “effect” divided by the standard error.
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DOF = (nA – 1) + (nB – 1) = nA + nB – 2; or for pairing: DOF = nD - 1
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SSbetween = Variance between the groups of data (due to changing factor levels)





SStotal = 


Total variance





SSwithin = Variance within a test condition (design point).  It is the “noise” or error.
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SStotal = SSwithin + SSbetween





mse2 = SSwithin/(N-2f)





� EMBED Equation.3  ���





(a)





� EMBED Equation.3  ���





� EMBED Equation.3  ���
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