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KEY WORD : LATIN SQUARE DESIGN / RANDOMIZED COMPLETELY BLOCK DESIGN / F-TEST/

## 4582172326 : MAJOR STATISTICS

EXPECTATION OF COST OF EXPERIMENTAL DESIGN
KWANCHEEWA PUTTHAGASAM : ECONOMIC-BASED EFFICIENCY OF LATIN SQUARE
DESIGN MODEL.THESIS ADVISOR : ASSOC.PROF. SUPOL DURONGWATTANA, Ph.D.
281pp.

The objective of this research is to study and compare economic — based efficiency of 2 designs,
Latin Square Design and Randomized Completely Block Design. To generate the data for this study , the Monte
Carlo simulation technique is done using S-PLUS 2000 Professional . The number of treatments are specified to
be 3,5 and 7. The coefficients of variation are specified to be 10%, 20% and 30%. The significance levels for
this study are 0.01 and 0.05. Cost of experimental design are cost of experimental unit, cost of treatment,
opportunity cost when accept Ho but Ho is false, and opportunity cost when H,, is rejected if it is true.Then 4
cost of experiment are set to have 2 levels, low and high. The low level is the 1* quartile and the high is the 3¢
quartile of the interval of the cost of experiment. The lower expectation of cost of experimental designs is
considered to be more effective economic than the higher one. The expectation of cost of experimental designs
when the null hypothesis is true and false are a measure for comparison for both designs. The results of this
study can be summarized as follows:
In all cases, the expectation of cost of experimental design when null hypothesis is true,
Randomized Completely Block Design gives expectation of cost of experimental design less than Latin Square
Design since Randomized Completely Block Design is appropriate for the data rather than Latin Square Design.
As for the expectation of cost of experimental design when null hypothesis is false, when the
difference of treatment effects are less and medium, Latin Square Design gives the expectation of cost lower
than Randomized Completely Block Design since the Latin Square Design is more precise than Randomized
Block Design. When the difference of treatment effects is high, both design gives approximately the same
expectation of cost at the number of treatment being 5 and 7, because both design can similarly check for the
difference. But in case if the number of treatment is 3, Randomized Completely Block Design gives
expectation of cost less than Latin Square Design since Latin Square Design renders too few degrees of

freedom of error term.
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