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Layout - W
Let us suppose that we have@ treatments and@ treatment is —

replicated n; times (i = 1,2, ..., p):

The layout is given as:

Treatments Replications Tot)LQ/l-_) ) "A"‘{M J
v 1 @ V12 Vin, ( Y1, ) -

v A
2 Y21 Y22 \1)} Yan, Y. @
' 2 n, )
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ANOVA Table for CRD
e /_\’7 \
Source of | Degreeof | Sum of Mean sum of @ ZOL — Uy ’/JJL
variation | Freedom | squares squares
(d.f.) _LSS) (MSS)
_ — SST — MST
Treatment 3 1 SSE MST ==7 Fr= FE/ I Jol 70
e SSE -~
Error on—p @ MSE ==~ |
Total n—1 TSS
h ~ =
\.N ere ) . 2/62 p Yi? G2 L ’_>
TSS = Dimq Xjmy Vij— 55 SST =2y =
® SSE =TSS—SST

® here y; = total for the i*" treatment.

¢ =31 Z?;lyi,- = Grand total

v
Advantages of CRD

The layout of design is easy.

Very useful to conduct small experiments.

The no. of replications need not to be same for each treatment.

7

The CRD provides maximum d.f. for estimation of error variance,
which increases the sensitivity or the precision of the experiments

when the number of treatments are small.

The statistical analysis remains simple even if some or all observations
for any treatment are rejected or lost or missing for some purely
accidental reasons.

CRD results in the maximum use of the experimental units since all
the experimental material can be used.

S
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Disadvantages of CRD

If experimental materials are not homogenous, the design suffers from
the disadvantage of being inherently less informative than other more
sophisticated designs.

Not suited for § large number of treatments. (\F 811 w>

Uses of CRD

e

Under conditions where the experimental material is homogenous
e.g. in physics, chemistry and biological experiment for some green
house studies.

CRD may be used in a chemical or baking experiment where the
experimental units are the part of the thoroughly mixed chemical

"n?/}

or powder.

v

A company is considering three different covers for boxes of a brand
of cereal. Box type A has picture of a sports hero eating the cereal,
type B has a picture of a child eating the cereal, and type C has a
picture of a bowl of the cereal. The company wants to determine
which cereal box type provides for the most sales. Lighteen test
markets weie sclected by the company and each box type was
randomly assigned to six markets. The number of boxes of this cereal
——
sold per 10000 population in a specified period is recorded for each

test market. TWQ
— TN

Type A @ @ 52.4 51.3 50 52.1 }
Type B 00 gEa 46 W
Type C G0 B SR 47.2 486 (482 />

Test whether there is any significant difference in the mean of three
means.

rr// J/J

N v
T % 11y - (a/vvc(

. > e
(«‘7-/9’/"”6’/ ,\
o= 3 - (=51

L
Y\'/l@/ O(JJ"Y\f??

17- ) MM £ ---
) 52
Ly

—

g/g/(‘ (30‘o + L8 —élﬁo»c) — % }’)V . S1.5 7
2

(g = 16y~ ST~ 650 $1-57 -
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ANOVA Table

Source of d.f. Sum of Mean sum of F- ratio
variation K uares squares
Treatment 3,,:@’) 5157 v~ 5 70 - g_/’( 11.41 /
Error 4 A | ~— Cﬂva”
1% 1,512\, 3§§3 m_| 2.26
Total GL / / /)

85.4)
N———
The tabulated value ( F(2,15)(0-05))
Hence F-ratio > tabulated (11.41 > 3.86), s\ we reject null hypothesis.

Thus, there is a significant difference between the means of three
treatments at the 5% level of significance.

Layout & _(2_99/

Let us suppose that we have p treatments and q blocks.

The layout is as follgws:

=

\

Blocks 1 2 q Total
(=
Treatments }Xk)\
; 1 Y11 V12 V1q / Y1 \
l 2 Y21 Y22 Y2q Ya. l Zk’(‘(:'l'h/ ‘{”"
4 P Yp1 YVp2 Vpq
Total (y ;) V1 Vo Yaq Y.

M/
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ANOVA Table for RBD
Source of Degree of Sum of Mean sum of F- ratio
variation Freedom squares squares
D S (d.f.) (SS) (MS)

Treat _ _ SST MST
< reatment p @ A SST MST == @: =
7 — —SSB 7~ MSB
(Bl & O 7 | v (e

E —~1)(q - SSE SR R e
or |- D@ 1), MSE = G
Total n—1(){ TSS
where 35
G? G?
TSS = XF_ Xjo1 Y — = Sszr_—z1 it -t
2
SSB = zf Y2-5 SSE = TSS — SST — SSB™
y; = total for the i*" treatment //
y} = total for the j* block.
=Y. %% .vi; =y =Grand total
FrfN X - O(ﬁ, s O
W,z X7

A seed company performs an experimeiit to compare four varieties o
are available for the studv and each field is subdivided

e fields

rice. Fiv
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< ToB- ~eth 040{
A seed company performs an experimeiit to compare four varieties of Y\ J °

rice. Five fields are available for the study and each field is subdivided
into four plots of equal size. Each variety is randomly assigned to a
plot, and the yield in bushels is recorded as follows:

Field ~ >
1 2 e; 4 5 - L( ) ol/ 5

45 37 4 48 | 32
47 a1 38 46 37

53 | 47 | s0 | 56 | 45 ’}\/‘/‘!CL A/ﬁ

38 32 40 43 | 29

Variety
of rice

S (VY VI

Test whether there is any significant difference in the yield mean
according to variety of rice and fields..

— ol s f 5%/%—7('4[‘
e =

[rcz/o/s Lo, —> LL@T
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