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Comparative Experiments and Block Designs

Mongkhon Tuntapthai” Uthoomporn Jongthawonwuth and
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ABSTRACT

A comparative experiment for the effect of different treatments need a proper design
of experiment to control confounding effects of other factors. In order to record reliable data,
Balanced Incomplete Block Design (BIBD) is a crucial tool to construct such a proper
experiment. This article introduces BIBD and provides some common BIBD construction.
Moreover, we propose a method to construct a new BIBD from the old BIBD when one

treatment is appended.
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{1,3,4,5,9} {0,2,6,7,8,10}

{2,4,5,6,10} {2,6,10} {4,5} {1,3,7,8,9,0} {1,3,9} {7,8,0}
{3,5,6,7,0} {6,7,0} {3,5} {2,4,8,9,10,1} {4,9,1} | {2,8,10}
{4,6,7,8,1} {6,7,8) {4,1} {3,5,9,10,0,2} {3,5,9} | {10,0,2}
{5,7,8,9,2} {7,8,2} {5,9} {4,6,10,0,1,3} {4,1,3} | {6,10,0}
{6,8,9,10,3} {6,8,10} {9,3} {5,7,0,1,2,4} {5,1,4} {7,0,2}
{7,9,10,0,4} {7,10,0} {9,4} {6,8,1,2,3,5} {1,3,5} {6,8,2}
{8,10,0,1,5} {8,10,0} {1,5} {7,9,2,3,4,6} {9,3,4} {7,2,6}
{9,0,1,2,6} {0,2,6} {9,1} {8,10,3,4,5,7} {3,4,5} | {8,10,7}
{10,1,2,3,7} {10,2,7} {1,3} {9,0,4,5,6,8} {9,4,5} {0,6,8}
{0,2,3,4,8} {0,2,8} {3,4} {10,1,5,6,7,9} {1,5,9} | {10,6,7}
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o 4
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(i) 1B,=2t-1 uag
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unit o mvual (S,8) 1Wu BIBD laq niwnfined (2-1, 41-2, 21, 1, 1)
waz B,C B Whusaveswdonil saadeiueuly (i) uaz (i)
wagld B,=B\B, azléin B, eaadesdueuly () uaz (i) Mergufiv

W x, Wunsanudlaq 1ldls anBnves S nagmmuald (87,8 iWunaununudonlv
Tagh S'=SU{x,} waz B'={BIB€B,}U{S\BIB< B,}
wldahdnnunmsasmdiamiy (26-1)+1=2¢ uazinuudenianuai 2(20-1)= 4r-2
wmiunauden B € B, aldn [S\B]=r duiu udazudenly (5,8) it nBauwhiu 1
wennil aglahdnnuudeniianuaiussg x, Hemdy 2-1 véen

Wy Wunsamudlag lu § magh B, eaadestuleuly (i) nag (i) Auu Iy
2 4 ay X < o 2 oA y oA .
vaenlu B, Hwssy y H"u ¢ vden Twhueudediu ewnn B, eaadedduReuly () uaz
.. o Y1 o I 4! = 3 ay < o/ 6’5 o I~ 4! 1
(ii) MWldhTwmudenly B, $wssy y 30370 r uden awiu Pwnudenly B, iy y

¥
dnla

#M"u 1 vden mngaziuannuuaenly (8,5°) Bwssy y HAwmay 1+ (t-1)=2¢-1 vden
1o % ~ o ’ ’ o < d' ~ d lall A
gollazn aeh “wiy ewEamudlan Tu (,8") Muudeniussgninmmudgiuia
1w < 1w o 4 I = i1 2 19 1
Ay -1 vdenwhiu Mmuald y wag z 1y edawmdlag lu s @aldls x)
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W A, (nag 2, uwnusnnuudendassyia y uag z u B, (wag B, muawiy) wiuld
Fandwaundenly B, &liussg y nag z Haumdiy
(2t-1)-t -1+ \,=2,~1
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A & v o < Av a 1o
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