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Cancer Research Is
Broken

There’s a replication crisis in biomedicine—and
no one even knows how deep it runs.

By Daniel Engber
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What is Statistical Software?

SALEERN. 7|

Preparing Data Modeling Data

Data Importation

Analysis and Multi-platform

Dashboards and Reporting Support

Visualization
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What are Statistical Software?

® Analysis of variance O Bayesian analysis

@ Categorical data analysis @ Cluster analysis

Causal inference 0 Multivariate analysis




Top Statistical Software

IBM SPSS Modeler, Minitab, Develve, XLSTAT, Forecast Pro, Analyse-it, SmartPLS,
PolyAnalyst, Regression Analysis of Time Series, SAS Visual Statistics, Stata,
AcaStat, MATLAB, EViews, JMP, Mathematica, Qlucore, MedCalc, NCSS, EasyFit,
MaxStat, Data Desk, StatPlus, GAUSS, Statgraphics Centurion, TurboStats,
Genedata Analyst, NLOGIT, Analytica, SigmaPlot, GeneXproTools, WinSPC,
GraphPad InStat, UNISTAT, StatsDirect, Statwing, StatXact, statistiXL, Statistix,
Number Analytics, LIMDEP, SUDAAN, PASS, NLREG, ESBStats, Origin, Maple,
SuperCROSS are some of the best statistical software .

Top Free Statistical software

SAS University Edition, GNU PSPP, Statistical Lab, Develve, Shogun, DataMelt,
GNU Octave, SOFA Statistics, Dataplot, SciPy, Zelig, Scilab, Gretl, OpenStat, Past,
MacAnova, MaxStat Lite version, SageMath, Epi Info, NIMBLE, Arc, ADaMSoft,
CumkFreq, OpenMx, Salstat, Statcato, Stan, IDAMS, OpenEpi, BV4.1, pbdR, GNU
Data Language, Dap, Simfit, First Bayes, MicrOsiris, Ploticus, NCAR Command
Language, Perl Data Language, Yorick, EasyReg, IVEware, ViSta, StatCVs,
WinBUGS, JAGS, WINPEPI, ADMB are some of the top free statistical analysis
software.



Computer Methods and Programs in Biomedicine 27 (1988) 83-94
Eisevier

CPB 00911

83

Section III. Experiences with systems and programs

Evaluation of statistical packages for suitability
for use by clinical investigators in medicine

Linda S. Chan and Bernard Portnoy

University of Southern California School of Medicine and Los Angeles County-University of Southern California Medical Center,
Los Angeles, CA, U.S.A.

3. Evaluation criteria

For evaluating the suitability of a statistical soft-
ware package, five general areas of concern are
addressed:

1. availability of data-management features;

2. availability of statistical-analysis features;

3. ease of use or user-friendliness;

4. documentation; and

5. quality of the procedures.

2021-10-29

TABLE 3

Comparison of overall suitability ranking and cost

Package name Suitability Cost ($) *
ranking
PC STATISTICIAN 3 299
CRISP 1 495
MICROSTAT 2 %9
SYSTAT 5 495
MSUSTAT 6 187
STATPAK 4 199

* Approximate cost as of early 1986.
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Dembe et al. BMC Health Services Research 2011, 11:252

http://www.biomedcentral.com/1472-6963/11/252 BMC

Health Services Research

RESEARCH ARTICLE Open Access

Statistical software applications used in health
services research: analysis of published studies in
the U.S

Allard E Dembe'"”, Jamie S Partridge” and Laurel C Geist®

Table 1 Mention of Statistical Software in HSR Articles, 2007-2009, by Year

2007 2008 2009 2007-2009

Total articles 393 374 372 1139
Excluded articles 11 66 85 262
Included articles 282 308 287 877
Included articles not mentioning software 110 120 112 342
Included articles mentioning software 172 188 175 535

% of all included articles that mentioned software 61.0 61.0 61.0 61.0
Number of software mentions 212 224 201 637
Average number of software mentions per included article 12 12 1.1 12
% of articles in which Stata was used* 483 426 474 46.0
% of articles in which SAS was used* 372 431 474 426
% of articles in which SUDAAN was used* 105 53 29 6.2
% of articles in which SPSS was used* 47 85 40 58
% of articles in which other statistical software was used* 227 197 137 185

* Note: percentages add up to more than 100% because some articles mentioned the use of more than one statistical software application.

2021-10-29
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Open Access Original
Article DOI: 10.7759/cureus. 12639

Trends in the Usage of Statistical Software and
Their Associated Study Designs in Health
Sciences Research: A Bibliometric Analysis

Emad Masuadi ! , Mohamud Mohamud 2 , Muhannad Almutairi *, Abdulaziz Alsunaidi * , Abdulmohsen K.
Alswayed ° , Omar F. Aldhafeeri *

1. Research Unit/Biostatistics, King Saud bin Abdulaziz University for Health Sciences, College of Medicine/King
Abdullah International Medical Research Centre, Riyadh, SAU 2. Research Unit/Epidemiology, King Saud bin Abdulaziz
University for Health Sciences, College of Medicine, Riyadh, SAU 3. Medicine, King Saud bin Abdulaziz University for
Health Sciences, College of Medicine, Rivadh, SAU

Corresponding author: Emad Masuadi, masuadie @ksau-hs.edu.sa

Review began 12/23/2020 SPSS
Review ended 01/09/2021
Published 01/11/2021 SAS

© Copyright 2021
Stata

Excel

R Project
Review Manager
Epi-Info
Graphpad
Statistica

Lisrel

IMP

Medcalc

Minitab

Winbugs

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0%

FIGURE 2: Percentages of the statistical software used in the reviewed

articles.
2021-10-29
The total percentage was 113.3% since some articles used more than one software.



SPSS Statistics - *
R- ®
SAS- ®
Stata- ®
GraphPad Prism- ®
MATLAB- &
Python- ——@
Apache Hadoop- ——@
TensorFlow- ———@
Java- ——@
Minitab- —@
Statistica- ——@
sSQL- —eo
Scikit Learn- ———@

Data Science Software With >= 1,700 Articles

JMP- ——@
Systat- —@
Keras- —@
C,C++, 0orC# —@
Caffe- —@
FORTRAN- —@
Apache Spark- —@
PyTorch- —@
Statgraphics- —@
Mathematica- —@
IBM Watson- —@
Weka- @
Theano- —0 | | | |
0 20,000 40,000 60,000 80,000

Number of Scholarly Articles in 2018

Figure 2a. The number of scholarly articles found on Google Scholar, for data science software. Only those with
more than 1,700 citations are shown.



How does Stata compare with SAS and
SPSS?

* Mitchell, MN (2007).
Strategically using
General Purpose
Statistics Packages: A
Look at Stata, SAS and
SPSS. Statistical
Consulting Group:
UCLA Academic
Technology Services.
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Statistical Consulting Group
UCLA Academic Technology Services

Technical Report Series

Updated February 2, 2007 Report Number 1, Version Number 1

Strategically using General Purpose Statistics Packages:
A Look at Stata, SAS and SPSS

Michael N. Mitchell
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Features

24t 2 (ANOVA): SPSS = SAS > Stata
H|O|E{ H &£ 8 0| g Stata = SPSS > SAS
Q|E H|O|E E2{27]|: SPSS > Stata > SAS
— Stat/Transfer T2 12 A2 ZIQEE {18
2+X A Stata > SAS > SPSS



Features

e 12X
— Stata > SAS >> SPSS
e MY =3t DA (Linear Mixed Models)
— SAS >> SPSS > Stata
. BX|AE B EA
— Stata >> SAS =SPSS
- Togit, clogit, ologit, mlogit &0
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* SAS

— proc logistic data = "c:\mydata\hsb2" desc; model
female = read / expb; run;

e Stata

— logistic female read
— logit female read

* SPSS

— logistic regression female with read.
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ZAEA XE 2. Stata >> SAS = SPSS
MZ= B M. Gtata = SAS >> SPSS
7F=X| 2 M. Stata > SAS >> SPSS
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— SPSS > Stata >> SAS
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* Stata > SAS >> SPSS
— Stata, "M Y=ot HA K7|"
— SAS, “B£0| Q2{5}11 50| 17"
- Spss= & Z2lEl 380 2 AE 75
* Stata
mlogity xa x2 x3
* SAS
Proc logistic;
model y=x1 x2 x3 [ link=glogit;
run;
* SPSS

NOMREG y WITH xa x2 x3
| PRINT = PARAMETER SUMMARY CPS MFI.
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‘é"; Kolabtree Top 10 Statistical Tools Used in Medical Research

Learning
Curve

Open Software

. Interface  Written in Most Common Use Cases
Source license

Cost (USD)

Product Developer

Academic starting at $595/ industry

1 STATA StataCorp LLC  Steep artuis e o1 0

No Proprietary  CLI/GUI C Clinical Data Analysis & Public Health

C with chunks in  Meta-Analysis using special packages

2 R R Foundation Steep Free Yes GNU/PL CLI/GUI EoftraniCas (Metafor & JASP)

‘. 3 GraphPad  GraphPad Biological Labs, Research & Clinical Data

| 7Prisn1 - ythc. B Srillowi 75957 - B - Sy J‘i ﬁPropinietiaryi EUL - chht - Analﬁysisﬁ -
~$6000 per seat (PC version)/~$28K per
processor (Windows server) first-year fees
4 SAS sisatte oy 1orRASK,STAT, GRAPH,and ACCESS No  Proprietary CLI/GUI c Clinical, Data nnalysis, Health . Life
steep modules. Modules are licensed Sciences
individually. Subsequent year fees are
roughly half.
5 IBMSPSS  IBM Shallow  $4,975 No  Proprietary CLI/GUI Java iﬁ@’;g“c Byiews; Surveys & chinical Bata
6 MATLAB MathWorks i A1 (comm(—.jrf:lal), 39 tudent), No Proprietary  CLI C++ & Java Meta-Analysis & Clinical Data Analysis
steep toolboxes additional
: $1995 (commercial) $29.95/$49.95 : N P -
7 JMP SAS Institute Shallow student) S495 for .5, site Heence No Proprietary  CLI/GUI C++ Clinical Data Visualisation and Analysis
$895-$1395 perpetual, $542 or less s ;
8 Minitab Minitab Inc. Shallow concurrent annual, $29.99/549.99/599.99 No Proprietary  CLI/GUI Fortran Chmca.l e
; Analytics
academic
9 STATISTICA StatSoft Steep >$695 No Proprietary  GUI < Clinical Data Visualisation and Analysis
10 Excel MiGrasa Shallow $8.25 per month Yes Proprietary  GUI C and C++ and C# Clirical Datel Aralysic i Methansis

Corporation (MetaXL add-in)

Note: Pretty Steep = Very difficult and gradual learning curve, Steep = Difficult and gradual learning curve, Shallow = Relatively easy and quick to learn
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