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Latin Square Design

The Latin square design is used to eliminate two nuisance sources of variability; 
that is, it systematically allows blocking in two directions. Thus, the rows and 
columns represent two restrictions on randomization.

A Latin square for p factors, or a p X p Latin square, is a square containing p rows 
and p columns. A significant assumption is that the three factors (treatments, 
nuisance factors) do not interact

The statistical model for a Latin square is

yij =  + i + j + k + ijk i = 1, 2, .. p; j = 1, 2, … p; k = 1, 2, .., p

where:  represents the overall population mean

i represents the effect of the ith row

β
j

represents the effect of the jth column

k represents the f the kth treatment

ijk represents the overall population mean
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Rejection criteria

F
0

> F α,(p-1),(p-1)(p-2)
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As in any design problem, the experimenter should investigate the adequacy of 
the model by inspecting and plotting the residuals. For a Latin square, the 
residuals are given

The statistical model for a Latin square is 

where y
ijk

is the observation in the ith row and kth column for the jth treatment
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Suppose that an experimenter is studying the effects of five different 
formulations of a rocket propellant used in aircrew escape systems on the 
observed burning rate. Each formulation is mixed from a batch of raw material 
that is only large enough for five formulations to be tested. Furthermore, the 
formulations are prepared by several operators, and there may be substantial 
differences in the skills and experience of the operators. Using Latin Square 
Design , the data would be

The five formulations (or treatments) are denoted by the Latin letters A, B, C, D, 
and E
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After coding by subtracting 25 from each observation, we have the data in 
following table
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Adequacy The analysis of variance is summarized in Table 4-12. We conclude that there is 

a significant difference in the mean burning rate generated by the different 
rocket propellant formulations. There is also an indication that there are 
differences between operators, so blocking on this factor was a good precaution
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