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Example:

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 Completely Randomized Design. Carry
out the Completely Randomized Design for data.

Treatments 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

Arragment of Data for Analysis:

Treatment | Yield
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SPSS commands for Analysis:

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

3 Untitled3 [DataSet3] - IBM SPSS Statistics Data Editor oo e

File Edit Yiew Data Iransform Analze Graphs Custom Uliiies Add-gns  Window  Help

o | = - BT Ay CTew X
SH & ;e Ll B SN ELTE 1900 %

Visible: 0 of 0 Variables
var var var var var var var var var var var var var var var var var

5
Kl

61" ¥ |

Data View Variable View

IBM SPSS Statistics Processor is ready Unicode:ON

Step 2: Variable view — Name (treatment, yield) —

5 *CRD.sav [DataSet1] - IBM SPSS Statistics Data Editor - O
File Edit W¥iew Data Transform Analyze DirectMarketing Graphs Utilities Add-ons Window Help

EFEL -1 T L1 ER-RE L X
Name Type Width | Decimals Label Values Missing Columns

treatment Numeric 8 0 Varieties None None 8
Yield Numeric 8 0 Yields in Ibs None None 8

Align Measure Role
Right & Scale N Input =
= Right & Scale N Input
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Data View | variable View

IBM SPSS Statistics Processor is ready
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Step 3: Data view — Enter data — File — Save (with any file name)
N

File Edit View Data Transform Analze DirectMarketing Graphs Utiiies Add-ons Window Help
= [ B i9®
FH e~ = A e [ *9

12
e 8 L = L= [ = [ = [ = & [ =1 = [ =& [= =1 =1 =1 [ =

[visible: 2 of 2 variables

R N S S T Ny AR IR R g g gy
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[ [IBM SPsS Statistics Processorisready | | | | |

Step 4: Analyze — General Linear Model — Univariate —

File Edit View Data Transform Analze DirectMarketng Graphs Utiities Add-ons Window  Help
. Reports » B (4]
SHE @ « - g
- Descriptive Statistics 3 = = 4
12 | - b [visibte: 2 of 2 variables
| treatment ‘l Yield Compare Means 3 H var H var ‘l var ‘l var ‘l var || var H var H var H var H var H var H war
1 1 General Linear Model » Univariate.
2 1 Generalized Linear Models » Multivariate.
3 1 N
z 1 TR " | [ Repeated measures...
Correlate »
= Variance Components
5 2 » -
g 2 Loglinear 3
if 2 Neural Networks »
2 Classify »
9 3
Dimension Reduction »
10 3 i N
cale
1" 3 =
= 3 Nonparametric Tests 3
= n Forecasting 3
14 4 Sunvival 3
15 n Multiple Response »
16 4 [EZ] Missing Value Analysis
17 5 Multiple Imputation 3
18 5 Complex Samples 3
19 ] Quality Control »
20 5 ROC Curve
2
22
23 =
e [ |
=
Data viw, et ey
[Univariate... [IBM SPSS Statistics Processorisready | | | | |
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Step 5: Dependent variable (yield) — Fixed factors (treatment)

*CRD.sav [DataSet1] - IBM SPSS Statistics Data Editor [=o@] = ]
File Edit View Data Iransform Analyze Graphs Custom  Ufilties Addons Window  Help
= —
3 | |Visible: 2 of 2 Variables
| teatment | Yieds [ var [ v [ v [ v | var [ v [ var [ var | var ar | v [ v [ v [ v [
1 1 8 B
2 1 8 [ Univariate M‘
3 1 G |
o i )
6 5 12 ; Fixed Factor(s)
7 2 13 |
8 2 ] |
9 3 18 Random Factor(s)
10 3 17 | Optio
1 3 13 | -
12 3 16 |
- n 1 : Covariate(s)
14 4 10 | -
15 4 15 |
16 4 1 | WS Weight
17 5 8 | =
18 5 11 |
19 5 9 |
20 5 8 ' ' ' ' ' '
21
22 L
= =]
1 7]
—
[ [IBM SPS$ Statistics Processorisready | | [UnicodeoN | [ |

Step 6: Model - Custom — Main effects — Build terms (treat) - Sum of Squares
(Type IlI) — Continue

B

File

*CRD.sav [DataSet1] - IBM SPSS Statistics Data Editor S

Add-ons
Y X

Edit View Data Transform Analize DirectMarketing Graphs Utilies Window  Help

B

[

[12 [visiote: 2 of 2 variabies
| teatment | Yied [ var [ v [ var [ var [ var [ var [ var [ var | var var | v [ v [ v [ v [ v
: - ]
2 1 8
3 1 6 rSpecify Model
4 1 10 © Full factorial @ Custom
5 2 10
6 2 12 Factors & Covariates: Mﬂﬂe"
= B 1 ! treatment treatment
8 2 9
5 3 PR Build Term(s)
10 3 7 Tipe
11 3 3 Main effects ~
12 3 16,
13 4 12
14 4 10
15 4 15
16 4 1
7 5 8
18 5 1 Sum of sguares: [ Include intercept in model
21
=]
I+

[IBM SPSS Statistics Processoris ready | | | | | |
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Linear model - yijj=u+ai+s; ; (i=1,2,...,kj=1,2,...,71)
Yield = y + Treatment +g;
where yii= Response of the jth replication and ith treatment
u = general mean effect
a; = ith treatment effect

&j = error effect with mean=0 and variance =02 [N(0, o2?)]

Step 7: — Posthoc — Posthoc Tests for (treatment) - LSD — OK

#3 *CRD:sav [DataSetl] - IBM SPSS Statistics Data Editor = @] =
File Edit View Data Transform Analyze Graphs Custom  Utilities Add-ons Window Help
== = - - i = A L@
SHEe M e« BLEl A AEE BE 49
kil Visible: 2 of 2 Variables
treatment Yields var var va L ver o er o ver L ver L ar [ var [ var var var var var
1 1 8 T3 Univariate: Post Hoc Multiple Comparisons for Observed Means @ =
i 1 z Eactor(s): Post Hoc Tests for.
4 1 10 treatment treatment
) 2 10
6 2 12
7 2 13
8 z 9 Equal Variances Assumed
2 3 18 [¥iLsD ] 8K ] Waller-Duncan
L 3 7 Fl Bonferori [P Tukay
" 3 13 = = -
12 3 16 7] sidak [] Tukey's-b _| Dunngtt
13 n 12 [7] Scheffe  [*] Duncan
= h 10 [F] RE-G-W-F [[] Hochberg's GT2 [ Test
= h 15 [F] R-E-G-W-Q [ Gabriel @
16 4 n Equal Variances Not Assumed
1 : 1:‘ ] Tamhane's T2 [ Dunnetts T3 [F] Games-Howell [F] Dunnetts
20 5 8
21
22 =
— -
Data View Variable View
IBM SPSS Statistics Processor is ready Unicode:ON
© -l 0 @ ¢C O =|ird B o0 i e s "
Output:
ANOVA -Treatments
Tests of Between-Subjects Effects
Dependent Variable: Yields in Ibs
Source Type Il Sum of Squares | df [Mean Square F Sig.
Corrected Model 155.2002 4 38.800 11.192 .000
Intercept 2508.800 1 2508.800 723.692 .000
treatment 155.200 4 38.800 11.192** .000
Error 52.000 15 3.467
Total 2716.000 20
Corrected Total 207.200 19

a. R Squared = .749 (Adjusted R Squared = .682)

** Significant at 1% level of significance
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Yields in Ibs

Varieties Mean N Std. Deviation

1 8.00 4 1.633
2 11.00 4 1.826
3 16.00 4 2.160
4 12.00 4 2.160
5 9.00 4 1.414
Total 11.20 20 3.302

POSTHOC TESTS - Treatments

Multiple Comparisons

Dependent Variable: Yields in Ibs

LSD
Mean Difference 95% Confidence Interval
() Varieties  (J) Varieties (I-J) Std. Error Sig. Lower Bound Upper Bound
1 2 -3.00" 1.317 .038 -5.81 -.19
3 -8.00 1.317 .000 -10.81 -5.19
4 -4.00" 1.317 .008 -6.81 -1.19
5 -1.00 1.317 459 -3.81 1.81
2 1 3.00" 1.317 .038 .19 5.81
3 -5.00" 1.317 .002 -7.81 -2.19
4 -1.00 1.317 459 -3.81 1.81
5 2.00 1.317 .150 -.81 4.81
3 1 8.00" 1.317 .000 5.19 10.81
2 5.00" 1.317 .002 2.19 7.81
4 4.00 1.317 .008 1.19 6.81
5 7.00" 1.317 .000 4.19 9.81
4 1 4.00" 1.317 .008 1.19 6.81
2 1.00 1.317 459 -1.81 3.81
3 -4.00" 1.317 .008 -6.81 -1.19
5 3.00 1.317 .038 .19 5.81
5 1 1.00 1.317 459 -1.81 3.81
2 -2.00 1.317 .150 -4.81 .81
3 -7.00" 1.317 .000 -9.81 -4.19
4 -3.00 1.317 .038 -5.81 -.19
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Yields in Ibs
Varieties N Subset
1 2 3 4
1d 4 8.00
5ecd 4 9.00 9.00
Duncans® 2be 4 11.00 11.00
4> 4 12.00
32 4 16.00
Sig. .459 .150 .459 1.000

Means for groups in homogeneous subsets are displayed.
Based on observed means.

The error term is Mean Square(Error) = 3.467.

a. Uses Harmonic Mean Sample Size = 4.000.

b. Alpha = 0.05.

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 completely randomized design. Carry out the
completely randomized 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

Reference Books:

1. A Hand Book of Agricultural Statistics, S. R. S. Chandel, Achal Prakashan Mandir, Kanpur.

2. A Text book of Agricultural Statistics, R. Rangaswamy, New Age International (P) Limited,
publishers.

3. Biometrical Methods in Quantitative Genetic Analysis, R.K. Singh and B. D. Chaudhary, Kalyani
Publishers.

4. Design Resources Server: www.iasri.res.in

5. E-Manual Winter School IASRI.

6. Fundamentals of Mathematical Statistics, S.C. Gupta and V.K. Kapoor, Sultan Chand & Sons
Educational Publications.

7. Fundamentals Applied Statistics, S.C. Gupta and V.K. Kapoor, Sultan Chand & Sons Educational
Publications.



http://www.iasri.res.in/

10.
11.
12.

SPSS Practical Manual on Completely Randomized Design (CRD)

Programmed Statistics, B.L. Agarwal, New Age International (P) Limited, publishers.
Probability and Statistical Inference: Theory and Practice, D. Bhattacharya and S. Roy
Chowdhury, U. N. Dhur & Sons.

Statistics Theory and Practice, D. Bhattacharya and S. Roy Chowdhury, U. N. Dhur & Sons.
Statistical Methods, K.P. Dhamu and K. Ramamoorthy, AGROBIOS (INDIA).

Statistics for Agricultural Sciences, G. Nageswara Rao, Second Edition, BS Publications,
Hyderabad.







