Ped_Outlier 1.1
Software for detecting within-family outliers 
DESCRIPTION:
Large differences in quantitative phenotypes within families (within-family outliers), can occur due to environmental effects or measurement errors.  Including the within-family outliers in the linkage analysis can substantially affect for linkage result, even if the individual phenotypes are not outliers in the entire sample. Linkage analysis without removing outliers could lead to wrong results and provide misleading information. Within-family outliers may obscure a real linkage signal or create a false positive one. 
Let the standardized trait values of a sib pair are X and Y. Denote D as the phenotypic difference between sib-pairs, D = X - Y. Assume that they bivariate normally with correlation coefficient r. Then the mean and variance of D2 distribution may be defined as
E(D2) = 2(1 − r)σ2,
Var(D2) = 8(1 − r)2σ4,
where σ2 is the phenotypic variance. The expected standard deviation of the squared difference is SD(D2) = 2√2 (1−r)σ2.
The within-family outliers are identified as sib pairs with a D2 greater than E(D2) + 4SD(D2). 
If within-family outliers are detected in the sibship with two sibs, both of them are recommended to be removed. If there are more than two sibs in the sibship, individual with the largest deviation of the trait from the sample mean m is recommended to be removed.
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STRUCTURE:
Executable file is in subdirectory BIN. 

Source code for Ped_Outlier is available in SOURCE directory. Program may be recompiled to run under Windows or Linux.

INPUT FILE:

Input_pedigree_file contains information about pedigrees and phenotypes. Name of the file is arbitrary and coming via dialog.

Input_pedigree_file is a text file of standard LINKAGE format. Separator may be defined as comma or tab or space. 

The file must have a header line with arbitrary names of the columns. The file must contain the following columns: family ID, personal ID, father’s ID, mother’s ID, sex and quantitative phenotype defined for each person. The order of columns is important.

Missing data is coded as real or integer and passed via dialog. One family may be entered after another, each family with its own family ID. The personal IDs are unique into the family and coded as integers. The order of persons within a family is arbitrary. Gender is coded as '1' for male and '2' for female. 

Maximum size of pedigree sample is declared as 30000 and maximum number of sib pairs as 35000. If the size of analyzed sample is greater then the declared one, increase the parameter in the first lines of the program and recompile it.
RUNNING: ped_outlier.exe (Windows) or  ped_outlier (Linux)

Dialog: 
INPUT FILE WITH PEDIGREE DATA: name_of_pedigree_file


INPUT CODE OF MISSING VALUE (REAL OR INTEGER)



OR "NO" FOR SAMPLE WITHOUT MISSING DATA: xxx
OUTPUT FILE: outlier.out (name is fixed)
Note that the program overwrites the output file, so user need to save previous output file before a new analysis.

File outlier.out contains an information about pedigree errors (if detected), else it contains the list of within-family outliers recommended for removal. 
Additional useful information is printed to the output file: minimum, maximum, mean m and variance σ2 of the trait, correlation coefficient between sibs r, expected estimations of E(D2) and SD(D2), and list of all sibling pairs, their trait values and squared difference between these values.
PLATFORM AND LANGUAGE:
Fortran77, we used the GNU Compiler Collection (GCC): http://www.mingw.org/ (Windows) and http://gcc.gnu.org/ (Linux)
COPYRIGHT:

Ped_Outlier is Copyright (c) 2010 ICG Novosibirsk and Erasmus MC Rotterdam. This program is free software; you can redistribute it and/or modify it under the terms of the GNU General Public License as published by the Free Software Foundation, either version 2 of the License, or (at your opinion) any later version. This program is distributed in the hope that it will be useful, but WITHOUT ANY WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE.

BUGS: Not detected
AUTHOR: Irina Zorkoltseva (zor@bionet.nsc.ru)
VERSION: 1.0 2010
CREATED:  10.03.2010
LAST MODIFIED: 

LANGUAGE: Fortran77
OS: WINDOWS, LINUX
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