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GenStat 14th Edition
•highlights

• new start page for quick links to files and help
• ability to link to Computer-Assisted Statistics Textbook (CAST) e-books
• graphics – "child" viewer, new object oriented wizard and tabbed menus, 

automatic definition of colour bands, 2-d graphs with marginal 
distribution plots, keys in trellis plots, names for symbols

• regression – within-dose error estimation , ability to specify d.f. for fixed 
dispersions, paired-preference comparison tests, logistic ridge regression

• analysis-of-variance – procedure to decide best algorithm automatically
• design – spreadsheet representation of field plans
• REML – comparison contrasts, easier assessment of random models, 

easier meta-analysis specification
• random permutation tests for two-dimensional contingency tables
• statistical genetics – construction of genetic linkage maps and kinship 

matrices, association mapping of data from multi-environment trials
• time series – Kalman filter, harmonic and cross-spectrum analyses
• spatial statistics – more anisotropic models in variogram & krige menus
• data mining – radial basis functions
• survey analysis – CSPro data files..



REML

• the REML algorithm is very powerful and provides everything 
you need, but some analyses can be complicated

• they should now be easier using recent new procedures 

•VAIC calculates Akaike and Schwarz information coefficients

•VRACCUMULATE forms a summary accumulating the results of a 
sequence of REML random models

•VRMETA forms the random model for a REML meta analysis

•VLSD prints approximate least significant differences of means

•VMCOMPARISON performs pairwise comparisons between means

•VTCOMPARISON calculates comparison contrasts within a multi- 
way table of REML predicted means

• see Release 14: new features in the on-line help for full info
..



Example – plasticity of Parus major
• study by John Quinn and colleagues at 

University of Oxford of the individual 
responsiveness of Great Tits to the risks 
of starvation and predation

• studied how individual birds balance risks of 
predation (feeders in exposed or sheltered 
positions) and starvation (feeding more vital in 
morning than afternoon)

• and related that to their “personality” 
(behavioural plasticity)

• full fixed model
• risk*ampm*age*sex
• risk – position of feeder
• ampm – time of day

• full random model
• bird*location + bird*risk*ampm
• location – 8 independent sites in Wytham Wood

• y-variate
• Logit(100 × (time at low starvation-risk feeder) 

/ (total time present) )
..



Analysis

save info from full 
random model

save and print from 
model without 
bird.risk.ampm



Analysis

assess 
bird.location

assess 
bird.risk

assess 
bird.ampm



Analysis

conclusion drop 
bird.ampm



Analysis
recheck 
random 
model

keep other 
random 
terms



Analysis

fixed model     
after dropping 
unnecessary terms 
(using F statistics)



Analysis

overall, birds are less 
willing to feed on high-
risk feeders in the 
afternoon when the 
starvation risk is lower

Further analyses 
included a covariate 
EB (exploratory 
behaviour) which 
allowed the reaction  
to risk to be assessed 
against the birds' 
personalities..



Example – meta analysis
• meta analysis of variety trial somewhere in North America

• 1324 test genotypes and 2 standards assessed at 17 sites

• initial program analysed the sites individually to determine 

the most appropriate random model to use at each one

• random rows and/or columns and/or spatial correlation

• program then written to give the combined analysis
..



Analysis

define random 
terms to be 
fitted only at 
specific sites



Analysis
different residual models, 
defined by VRESIDUAL



Analysis
different random terms, 
defined by VRMETA



Regression and ANOVA

• FITINDIVIDUALLY can now estimate lack of fit of a model
• MODEL & RDISPLAY now allow d.f. to be specified for fixed dispersions

• FACCOMBINATIONS forms a factor to indicate observations with 
identical combinations of values of a set of variates, texts or factors

• available from Generalized Linear Models menu

• ADSPREADSHEET puts data and plan of a design into spreadsheets

• AOVANYHOW performs analysis of variance using either ANOVA, 
regression or REML as appropriate

• AOVDISPLAY provides further output from an AOVANYHOW analysis

• AEFFICIENCY calculates efficiency factors for experimental designs
..



Regression lack of fit

• implemented in FITINDIVIDUALLY
• so currently available only from the Generalized Linear Models menu

..



Analysis

option set to 
estimate lack 
of fit

dispersion 
parameter & 
d.f. set to 
values from 
lack of fit 



AOVANYHOW – automatic aov
• is design balanced (EXIT parameter of ANOVA)?

•yes – use ANOVA e.g. Oats.gsh Canola.gsh

•no – is there a single error term?

•yes – are there less than 2 treatment factors?

• yes – use A2WAY e.g. Foster.gsh

• no – use AUNBALANCED

•no – useful information in higher error terms (AEFFICIENCY)?

• no – are here less than 2 treatment factors?

• yes – use A2WAY

• no – use AUNBALANCED e.g. Product.gsh

• no – use REML e.g. Wheat72.gsh

• output from AOVANYHOW (or AOVDISPLAY) only covers aspects 
available from all methods

• others obtainable from appropriate display command with SAVE[1]
..



Wish list / on-going
•15th or 16th Edition..?

•new client interface

•sparse data structures

•large data sets

•further statistical genetics

•additional maths and stats functions

•wavelets

•Bayesian methods

•additional links to NAG Library

•further data mining using NAG Data Mining Components

•+ please send your requests/comments to roger@vsni.co.uk

..
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