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EXAMPLE 1: A divergent selection experiment on litter size has been performed and we have data of litter size from the High and Low lines. We want to compare both lines at constant ovulation rate; i.e., we want the response to selection not dependent on possible differences in ovulation rate between lines. Data have been measured in two seasons.
MODEL

yikm = µ + Linei + Seasonk + b · OvulationRateikm + eikm
TRAITS

Litter size

“FIXED” EFFECTS

Line
Line 1 selected for high litter size
Line 2 selected for low litter size
Season
Season 1 = Autumn
Season 2 = Summer
COVARIATE

Ovulation rate
N. data = 84

DATA FILE
It is a text file called Data.txt
	 Line       
	Season
	Ovulation
	LitterSize

	2
	2
	15
	1

	2
	1
	11
	5

	2
	1
	12
	10

	2
	1
	18
	8

	1
	1
	14
	8

	1
	1
	11
	8

	2
	1
	12
	4

	2
	2
	14
	9

	1
	2
	13
	5


PROCEDURE

PROGRAM Fixed

INPUT  
Data.txt 
It is the data file, in txt format with tabs. Missing values should be 99999
	 Line       
	Season
	Ovulation
	LitterSize

	2
	2
	15
	1

	2
	1
	11
	5

	2
	1
	12
	10

	2
	1
	18
	8

	1
	1
	99999
	9

	1
	1
	11
	8

	2
	1
	12
	99999

	2
	2
	14
	9

	1
	2
	13
	5


Files.txt

It is a file needed by the program. Do not modify it.
PROGRAM

Fixed
Enter the total number of traits
1
Enter the total number of data
84
Enter the number of ‘fixed’ effects
2

Enter the number of levels of ‘fixed’ effect  1
2
Enter the number of levels of ‘fixed’ effect  2

2

Enter the number of covariates  (0.1.2.…….)

1

Would you like to introduce the random seed (1=Yes. 2=No)
1

Enter a random seed

1234

Do you want to establish the MCMC characteristics? (1=Yes. 2=No)
1

Enter chain length

60000
Enter burn-in

10000
Enter lag between samples

10

OUTPUT
DIC.txt


It is a file with the DIC in the first row and some more information.

Results1.txt


It is a file for the 1st trait (litter size) with:

ITER: number of iteration

VE: chain for the variance of the error

RSD: chain for the Residual standard deviation (Square root of VE)

MEAN: chain for the general Mean of the model

ef1lev1: chain for the level 1 of the “fixed” effect 1
ef1lev2: chain for the level 2 of the “fixed” effect 1
ef1lev3: chain for the level 3 of the “fixed” effect 1
ef2lev1: chain for the level 1 of the “fixed” effect 2
ef2lev2: chain for the level 2 of the “fixed” effect 2

cov1: chain for the covariate
PROGRAM PostGibbs
INPUT
Chain.txt

It is a file with two columns, the first one is the number of iteration and the second the MCMC chain to be analyzed. If the MCMC result comes from the BUGS program, we have several chains concatenated; for example, the first chain goes from iteration 1 to 5000, the second chain from iteration 5001 to 10000 and so on.

We will create a file taking ITER and a new column with the contrast [ef1lev1 – ef1lev2] from Results1.txt. This contrast compares line 1 and line 2 for litter size corrected for ovulation rate.
1
0.0193

2
0.015

3
-0.0077

4
-0.0043

5
0.0133

6
0.0068

7
0.0069

8
0.0032

9
0.0294

10
0.0033

11
0.0198

12
0.0311 
Figures for inference

We have to decide which the relevant value for the trait is. For Litter size we decide k=1 using economical arguments. This permits to calculate the probability of relevance P>k or P<-k. This also produces the interval [-k,+k] for the probability of similarity. When k=0 we calculate the probability of the contrast being higher or lower than 0. 
PROGRAM

PostGibbs

Enter a chain from BUGS

Fist iteration
1
Last iteration

5000

Enter k for P<k or P>k

1
Enter the probability for the HPD interval
0.95

Do you want to calculate the probability of an interval [a,b]? (Y=1, N=0)

0    (we decide not to calculate the probability of similarity, since we have seen in the screen that they differ in a relevant quantity)
OUTPUT
Features.txt
Mean   =    2.0369

Median =    2.0666

the distribution looks symmetrical, since the median are mean are close.
(P>   1.0000) = 0.96

(P<   1.0000) = 0.04

the lines have a relevant difference with a high probability

HPD 0.95 = [   0.9920   3.1776  ]

k for the interval [k,+inf) with probability 95%  =   1.0760


(the other interval (-inf,k] is irrelevant for inference in this case).
we state that the lines differ at least in 1.07 kits (not at least in 0.9920 kits, as the HPD interval would suggest).

MCse =            0.00779

Geweke Z-Score =   0.0419

New inference

We decide to make new inferences and to calculate the probability of Line 1 being a 10% higher than Line 2.

We will create a file taking ITER and a new column with the ratio 

[ (MEAN + ef1lev1) / (MEAN + ef1lev2) ] from Results1.txt. This ratio compares line 1 and line 2 for litter size corrected for ovulation rate.

We will apply PostGibbs. When asking for k we will say

Enter k for P<k or P>k

1.1

hen we will obtain the probability of Line 1 being a 10% higher than Line 2.
