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Numerous statistical software systems are available currently. The commonly used software
systems  are  Statistical  Package  for  the  Social  Sciences  (SPSS  –  manufactured  by  IBM
corporation), Statistical Analysis System ((SAS – developed by SAS Institute North Carolina,
United States of America), R (designed by Ross Ihaka and Robert Gentleman from R core
team), Minitab (developed by Minitab Inc), Stata (developed by StataCorp) and the MS Excel
(developed by Microsoft).

There are a number of web resources which are related to statistical power analyses. A few
are:

 StatPages.net – provides links to a number of online power calculators

 G-Power – provides a downloadable power analysis program that runs under DOS

 Power analysis for ANOVA designs an interactive site that calculates power or sample
size needed to attain a given power for one effect in a factorial ANOVA design

 SPSS makes a program called SamplePower. It gives an output of a complete report
on the computer screen which can be cut and paste into another document.

 Standardized computer programs aiming at performing a variety of statistical analyses
were developed through the 1960s at several universities and became widely available
in the 1970s. There is now a large number of them and the one to use will depend on
the users expertise in statistics and field of research. For infrequent usage on small
data samples and testing of simple hypothesis ( χ 2, t-test, ANOVA), MS Excel which
is usually already installed on many computer desktops may be sufficient. Note the
availability of extra statistical functions when one selects the “Analysis Toolpack”
add-in  (installed  but  inactive  by  default).  However  MS  Excel  is  not  a  statistical
software per se, so to go beyond exploratory analysis stages it is better to rely on
professional statistical software. The best known and most comprehensive of these, all
now under privately managed companies, are the Statistical Package for the Social
Sciences (www.spss.com), the Statistical Analysis System (www.sas.com), and JMP
(www.jmp.com).  SPSS, as its  name suggests,  was developed primarily  for use by
social scientists and is relatively easy to learn by individuals with limited statistical
and  computer  backgrounds.  SPSS  graphical  interface  is  organized  as  tabular
spreadsheets  similar  to  MS  Excel.  The  programs  comprising  SPSS,  their  output
format,  and  the  examples  in  the  manuals  retain  a  social  science  flavor.  SAS has
evolved  into  a  widely  utilized  and  extremely  flexible  package  that  is  generally
regarded to be more statistically sophisticated and complete than SPSS. JMP, also
developed by the SAS institute, is a user-friendly graphical interface that sequentially
guides the user through all stages of the experimental design and data analysis.  Apart
from the graphical packages mentioned above, most other statistical softwares rely on
command line calls, where users call functions from a prompt (note that most of these



softwares  also  include  menus).  The  free  R  software  (www.r-project.org)  offers
powerful functions contributed by leading statisticians in the world. Because it is an
open  source  project,  it  is  used  by  many  scientists  and  its  extensive  libraries  are
probably the place to look for rare statistical procedures. The Biomedical Programs
(BMDP)  (www.statsol.ie)  contains  a  large  variety  of  elementary  and  advanced
statistical procedures. The programs are widely applicable, but some are particularly
appropriate in biomedical contexts such as repeated measures ANOVA designs (see
ANOVA). The S-plus software is also very popular (www.insightful.com) and very
similar to R. It is based on the S language developed at AT-T. Finally, a widely used
package  in  academia  as  well  as  in  industry  is  a  package  called  MINITAB
(www.minitab.com) which is one of the most user friendly command line software.
There are many smaller, less comprehensive statistical analyses packages available for
computers. These range from packages that perform elementary, mostly descriptive
analyses, to some that are rather sophisticated. For bootstrap and surrogate statistics,
SAS  software  is  preferred  among  graphical  software,  although  it  is  possible  to
program bootstrap and surrogate data routines in SPSS. The R software contains the
majority of such user-contributed routines and S-Plus also contains a few of them.
Finally  MATLAB (www.mathworks.com),  an  interpreted  language widely  used  in
engineering,  also  has  a  large  number  of  user-contributed  bootstrap  and  surrogate
statistics  routines  available.   Caution  against  the  ignorant  use  of  computerized
statistical analyses cannot be over-emphasized. In planning studies, the methods of
analysis and the constraint they impose on experimental designs should be taken into
consideration  in  advance.  If  not,  much  work and data  collection  efforts  could  be
wasted.  Worse  still,  misleading  and  even  meaningless  results  are  often  given
undeserved weight merely because they represent the voluminous output of computer
programs.  How often  do  we  hear  that  “a  computer  analysis  shows….”,  but  such
programs  can  be  totally  inappropriate.  For  example,  the  mathematical  methods
underlying  repeated-measures  ANOVA incorporate  restrictive  assumptions  on  the
normality of the data and the experimental design for appropriate randomization of
events.  Although,  these  considerations  are  often  ignored,  researchers  should
systematically assess the degree to which test-related assumptions are satisfied. These
facts notwithstanding, computer-aided data management and analysis can be of great
benefit if used properly and wisely.


