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A Small “Experiment”
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The beginning...

Lady tasting tea




Terms

e CRD: Completely Randomized Design —[1Anpw¢
N EvreAwc¢ TuxaloTroinuevo 2X£0I10

e RCBD: Randomized Complete Block Design-
[TANpeIc Opadec oe EAsUBepn AlaTacn

e LS: Latin Square-2x£d10 AaTivikou TeTpaywvou
e Factorial Experiment: [NapayovTiko lNeipaua

e ANOVA: Analysis of Variance-AvaAuon
[TapaAlakTikOTNTAG (AlakUpavong, AlaoTTopdag)

e Experimental Error: [Neipapatikd 2@aAua







Model for CRD (one factor)
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Mathematical, Linear Model for CRD
(one Factor)




Mivakac AvaAuong
[MNapaAACKTIKOTNTAC

& @& @& & @

[Inyéc B AOpoicpuota Méoa .
[Hopoarloktikotnrag ~  Terpayovov Terpayova
Encufdocelc
2QOALOL
O\




ANOVA Table (one Factor, CRD)

Sum of Mean
df  Squares Squares F
(SS) (MS)

Source
of Variation

Factor
Error
Total




RCBD

Block 1 Block 3

_J BESR N meRR J

Block 2 Block 4
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Model for RCBD (one factor)
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ANOVA Table (one Factor, RCBD)

Sum of Mean

df  Squares Squares F
(SS) (MS)

Source
of Variation

Block
Factor
Error
Total




Latin Square (4x4)
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Model for Latin Square (one factor)
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ANOVA Table (one Factor, LS)

Sum of Mean

df  Squares Squares F
(SS) (MYS)

Source
of Variation

Rows (LS)
Columns (LS)
Factor

Error

Total







Block 1 Block 2

Block 4




Latin Square (3x3)

Period 2 (3 wks)

Period 1 (3 wks)

Period 3 (3 wks)




Latin Square (3x3)










Latin Square (3x3)

(+)

Column 1

Column 2 Column 3

Column 4
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Unbalanced CRD




4x2 Factorial (CRD)




Model for two Factors CRD
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ANOVA Table (Two Factors, CRD)

Sum of Mean

df  Squares Squares F
(SS) (MS)

Source
of Variation

Factor A
Factor B
AxB
Error
Total




3x2 Factorial (RCBD)

Block 1 Block 2




2x2 Factorial (RCBD)




Model for Two Factors RCBD
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ANOVA Table (Two Factors, RCBD)

Sum of Mean
df  Squares Squares F
(SS) (MS)

Source
of Variation

Block
Factor A
Factor B
AxB
Error
Total




Two Factors RCBD, Factor B is
a split-plot on Factor A

Block 1 Block 2 Block 3




a
.
O
R g
o
S
=
Q
0




Model for Two Factors RCBD
(Split-plot)

Error a
(AxBlock)




ANOVA Table
(Two Factors, Split-plot, RCBD)

Sum of Mean
df  Squares Squares F
(SS)  (MS)

Source
of Variation

Block
Factor A Main plot Analysis

Error a

Factor B
AxB Sub plot Analysis
Error b

Total




Repeated Measures on the Same
Experimental Units

Time 1 Time 2 Time 3 Time 4




ANOVA Table (RCBD)
Time is a split on Treatments

Sum of Mean
df  Squares Squares F
(SS) (MS)

Source
of Variation

Block
Treatments (Tr)
Error a

Time

TrxTime

Error b

Total




Example (Repeated Measures)

Sum of Mean
df  Squares Squares F
(SS) (MYS)

Source
of Variation

Block

Main plot Analysis

Sub plot Analysis




Randomization (1)

R
T2
e




Randomization (2)




Randomization (3)
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Randomization (4)




Randomization (5)




Randomization (6)




Randomization in MS Excel

Elcaywyn ouvaptnong [2]X] Opiopata cuvdptnong

RAMDBETWEEM

Avalfymon ouvaprmang;:

. — . . , | =
MAnkTpohoynoTs pia oUvTopn NEplypapn TG EvEpyEag MeriiPaan Bottom | 1 2] = 1
nou B2AsTs wa exTehearE kal kaTonw KAVTE kMK oTo Top |l =.|=5

EmAoyn kamyopiog: | MaBnpomkic & Ty v opsTpIKES | %
=5

EmAoyr ouvapmmong: Anodida evav Tuyaio apiBpd perafd Toov apiBuay nou koBopilzre,
RAND M
ROMAN

ROUMD

ROUMDDOWM

ROUMDLIP

SERIESSUM W

RANDBETWEEN(bottom;top)
Anodida 2vav Tuyaio apifpd peTabl Toow apiBpoy nou koBopileTe.

Top &ival o peyahiTepog akepaiog now Ba emoTpewa n RANDBETWEEM.

AnoTEhzoua =

BorBeia yia auTry TN ouvapTnon

Borjfzia yia guTmy TN guvapTman | Ok | [ AKupo

]

Function: RANDBETWEEN



Experimental Error
Common Variance
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