Latin square design

Situation: two blocking variables; limited supply of
experimental units or experimental capacity. The Latin
square 1s a form of incomplete block design, in which
each block recieves less than ¢ treatments

ex. Manufacturing process; treatments A, B, C
Three operators (1, 2, 3): Blocking var 1
Three days of the week (M, W, F): Blocking var 2

Each operator/day combination 1s a block.

In the following Latin square setup, each block
recieves only one treatment!
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Note that each treatment appears once in every row
and once in every column

A t x t Latin square design has ¢ rows and ¢ columns.
There are ¢ treatments; each treatment appears once in
every row, and once in every column. Experimental units
are assigned at random; or, a Latin square is picked at
random from all possible ¢ x ¢ Latin squares.



Model: Let Y;; be the observation in the ¢th row, jth col,
which has arisen from the kth treatment.

Yij=p+o+ 0 +7+ €

Here 1 is the overall mean, oy, 1s the effect of the kth
treatment (X oy, = 0), §; 1s the effect of the ith row
(X8 = 0), ; 1s the effect of the jth col (3X7; = 0), and
€;; ~ normal(0, o?).

The design is balanced, so the blocking variables and the
treatments are orthogonal; formulas for the parameter
estimates are:
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AOYV table:

Source SS df MS F
SS(row row
row SS(row) t—1 t(_l ) —134438((@“03)
SS(col co
col SS(col) t—1 t(_l ) hl/}/lss(grr(iz)
SS(trt) MS(trt
trt SS(tI‘t) t—1 —1 MS(e(rro)r)
error SS(error)  (t—1)(t—1) (f_sl(jgo_r)l)

total SS(total) t2 -1



