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Example:

The yields of 4 varieties (A, B, C and D) of a crop in lbs. along with the plan

of the experiment are given bellow. The number of replications is 3

treatment R1 R2 R3
A 18 28 17
B 30 32 28
C 24 29 21
D 21 30 26

18,28,17,30,32,28,24,29,21,21,30,26

Arrangement of data for Analysis

Rep treat yield
1 1] 18
1 2| 30
1 3| 24
1 4| 21
2 1] 28
2 2| 32
2 31 29
2 4| 30
3 1| 17
3 2| 28
3 3] 21
3 4| 26
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SPSS commands for Analysis

The input data file can be created as shown below:
Step 1: File > New — Data —

@ Untitled3 [DataSet3] - IBM SPSS Statistics Data Editor

File Edit View Data Iransform Analyze Graphs Custom  Utiities Add-ons  Window  Help

EE%FEW@E&%@M =

|Visible: 0 of 0 Variables

var | ovar [ v [ v | v [ v | va [ e [ va | v

var | var | var
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Bloe o eel=E 0 e =]

Step 2: Variable view — Name (rep, treat, yield) —

IBM SPSS Statistics Processar is ready

Unicode:ON

-
13 *RBD.sav [DataSetl] - IBM SPSS Statistics Data Editor

File Edit View Data Transform Analze Graphs Custom Utlies Addons Window  Help

SHEe H = AL #

BoE wi0® %

I Name ‘l Type H Width ‘l Decimals H Label H Values || Missing H Columns || Align

Measure || Role

rep Numeric 8 0 Blocks Nane None 8
frret | Mumeric 8 0 Varieties None Mone 8
yield Numeric 8 0 Yields Nane None 8

& Scale W Input
& Scale “ Input
& Scale “ Input

A1

[31

[r

Data View  Variable View

\IBM SPSS Statistics Processor is ready \ |

[Unicode:on | ||

Bl-le 0 @ ¢ =00 =)
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Step 3: Data view — Enter data — File — Save (with file name)

[ “RED.sav [DateSet1] - 18M SPSS Statistics Data Editor o= ]
File Edit View Data Transform Analze Graphs Custom Uiies Add-ons Window Help
SHEM e~ LW H
I |visible: 3 of 3 variabies
ep || tet || yiedd [ var [ v [ v [ e [ e [ e [ v [ v [ v [ v [ v [ v [ o ]
1 1 1 18 e
2 1 2 30
3 1 3 24
4 1 4 21
5 2 1 28
6 2 2 32
7 2 3 29
8 2 4 30
9 3 1 17
10 3 2 28
11 3 3 21
12 3 4 26
13
14
15
16
17
18
19
20
21
22 L]
= =]
[E1” I+
Data View| Variable View
[ IBM SPSS Statistics Processorisready | | |Unicode:oN | | |

Ol.]e 0 @ ¢
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Step 4: Analyze — General linear model — Univariate —

59 Y BA A S

09-10-2018 ||

r
12 “RBD.sav [DataSet1] - IBM SPSS Statistics Data Editor (=] B
Eile Edit View Data TIransform Analyze Graphs Custom  Ufilities Add-gns  Window  Help
0 Reports 3
SHR& ks - =R
H - Descriptive Statistics 3 =
[ I TR N [visibte: 3 of 3 variables
I rep H tret ‘l General Linear Model [ ‘l var ‘l var ‘l var ‘l var || var H var H var H var H
1 1 1 Generalized Linear Models 3 Multvariate =
2 1 2 v N
ML eeED [ Repeated Measures...
3 1 3 Correlate 3 ' . .
Variance Components.
4 1 4 Regression »
g 2 ! Loglinear >
2 2 2 Classify 3
I 2 3 Dimension Reduction 3
8 2 4
Scale 3
9 3 1 )
Monparametric Tests 3
10 3 2 = ’ b
orecastin
11 3 3 ing ,
= s A Sunvival
13 Multiple Response 3
7 2 simulation
15 Quality Control »
16 ROC Curve.
17 Spatial and Temporal Modeling...  *
18
19
20
21
22 L
= Il
[E17 ]
Data View Variable View
[Univariate (IBM SPSS Statistics Processoris ready | | |Unicode:ON [ | |
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Step 5: Dependent variable (yield) — Fixed factors (rep, treat)

5 |

3 *RBD.sav [DataSet1] - IBM SPSS Statistics Data Editor =[=
Eile Edit View Data Transform Analze Graphs Custom Uliiies Addons Window  Help
O F
SHE M« = Bl A B
[ I [visible: 3 of 3 variables
ep | tet || yied || var || var || var || var [ var [ var [ v | var [ v [ v [ v [ v [ v |

1 1 1 18 ”

2 1 2 30 13 Univariate

3 1 3 24

n I 4 2 Dependent Variable: 1

[F oo ] 1

= ) ; % & Yields [yield]

= 2 2 2 Fixed Factor(s); Crued |1

7 2 3 29 & Varieties [tref] - 1

& ocain !

9 3 1 17 Random Factor(s): |

1 3 3 2 = |

12 3 4 2 |

= Covariate(s): ]

14 - |

15 |

18 WLS Weight |

17 |

0 Lok J(essto | mosst ] (cancel](rts | .

18

20 T T y y y y

21

22

T [N H
Data View| Variable View

|IBM SPSS Statistics Processoris ready | | [Unicode:ON |
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Step 6: Model — Custom — Main effects — Build terms (treat) - Sum of Squares

(Type III) - Continue

3 *RBD:sav [DataSet1] - [EM SPSS Statistics Data Editor [o/®] = ]
File Edit View Data Transform Analyze Graphs Custom  Uliliies Add-ons Window Help
O F
Sae M e« Bi=A i B
[ I |Visibte: 3 of 3 variables
ep | wet | yied | var | var | var | var | var | var | var | var | var [ var [ v [ v [ v |
- N =
! ! ! 18 12 Univariate: Model === 8
2 1 2 30 |
3 1 3 24 Specify Model |
4 1 4 21 @ Full factorial @® custom
5 2 1 23 Facors & Covariates Model |
[ 2 2 32 |1" tret tret |
7 2 3 29 ! rep rep
El 2 4 30 Build Term(s) }
9 3 1 17 Tyze |
" 3 3 21
12 3 4 26
13 |
14 |
15 |
16 |
17 Sum of squares: [+ Include intercept in model |
18
20
2
2 -
- Il
£l IF]
Data View| Variable View
[ IBM SPSS Statistics Processoris ready | | |UnicodeON | | |
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Linear model:

where

Step 6: Post Hoc —

SPSS Practical Manual on Randomized Block Design (RBD)

yi=u+ai+ f+ei; =12,..,kj=12..7)

Yield = u + Treatment +block +¢&;

yii= Response of the jth replication and ith treatment
u = general mean effect
a; = ith treatment effect
p = jhblock effect

¢ij = error effect with mean=0 and variance =o2 [N (0, 02)]

Post Hoc Tests for (treat) - LSD — OK

12 “RBD.sav [DataSet1] - IBM SPSS Statistics Data Editor (=@ = |
Eile Edit View Data TIransform Analyze Graphs Custom  Ufilities Add-gns  Window  Help
= = BB &~ A ABC
Sl 1= -~ Bl R SN B 199 %
Visible: 3 of 3 Variables
rep tret yield var var | var | var | var | var | var | var. var var var var var
1 1 1 18 13 Univariate: Post Hoc Multiple Comparisons for Observed Means =
2 1 2 30
3 1 3 24 Factor(z): PostHoc Tests for.
4 1 4 21 tret tret
5 2 1 28 e
6 2 2 32
7 2 3 29
E 2 4 30 Equal Variances Assumed
) 3 1 17 = —
[+ LsD [ 8-N-K [T waller-Duncan
0 : 2 s [] Bonferroni [C] Tukey
" 3 3 21 = = —
[£] Sidak [T Tukey's-b [7] Dunngtt
12 3 4 26 - -
= [ Schefle [ Duncan
= [£] R-E-G-W-F [] Hochberg's GT2 [ Test
P €] RE-G-W-Q [] Gabriel @
16
= Equal Variances Not Assumed
1‘5
D
20
21
22 L]
T W ¥
Data View Variable View
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ANOVA -Treatments

Tests of Between-Subjects Effects

Dependent Variable: Yields

Source Type Ill Sum of df Mean Square F Sig.
Squares

Corrected Model 240.5002 5 48.100 7.562 .014

Intercept 7701.333 1 7701.333| 1210.690 .000

rep 117.167 2 58.583 9.210* .015

tret 123.333 3 41.111 6.463* .026

Error 38.167 6 6.361

Total 7980.000 12

Corrected Total 278.667 11

a. R Squared = .863 (Adjusted R Squared = .749)

* Significant at 5% level of significance

Yields
Varieties Mean N Std. Deviation
1 21.00 3 6.083
2 30.00 3 2.000
3 24.67 3 4.041
4 25.67 3 4.509
Total 25.33 12 5.033
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POSTHOC TESTS - Treatments

Dependent Variable: Yields

Multiple Comparisons

LSD
Mean Difference 95% Confidence Interval
(I) Varieties  (J) Varieties (1-J) Std. Error Sig. Lower Bound Upper Bound
1 2 -9.00" 2.059 .005 -14.04 -3.96
3 -3.67 2.059 125 -8.71 1.37
4 -4.67 2.059 .064 -9.71 .37
2 1 9.00" 2.059 .005 3.96 14.04
3 5.33" 2.059 .041 .29 10.37
4 4.33 2.059 .080 -71 9.37
3 1 3.67 2.059 125 -1.37 8.71
2 -5.33" 2.059 .041 -10.37 -.29
4 -1.00 2.059 .644 -6.04 4.04
4 1 4.67 2.059 .064 -.37 9.71
2 -4.33 2.059 .080 -9.37 71
3 1.00 2.059 .644 -4.04 6.04
Yields
Varieties N Subset
1 2
1¢ 3 21.00
3¢ 3 24.67
Duncan®b 4ab 3 25.67 25.67
28 3 30.00
Sig. .071 .080

Means for groups in homogeneous subsets are displayed.

Based on observed means.

The error term is Mean Square(Error) = 6.361.

a. Uses Harmonic Mean Sample Size = 3.000.
b. Alpha = 0.05.
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Do Yourself

The following table gives the yields in pound per plot of five varieties of wheat after
being applied to each of 4 plots, tested in a randomized block design. Carry out the
randomized block design for data.

Varieties Repetitions
A 8 8 6 10
B 10 12 13 9
C 18 17 13 16
D 12 10 15 11
E 8 11 9 8
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