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FEATURES

=80+ Distributions
=Graphs

*PDFs

=CDFs

=Inverse CDFs
=Random Sampling
=Moments

=Web Interfaces

=Interactive
=Probability-value:
«Critical-values

SOCR Distributio
Preveosyw

Bernoulli Distribution; Beta Distribution; Beta
(Generalized) Distribution; Binomial Distribution;
Birthday Distribution; Cauchy Distribution; Chi-

uare Distribution; Circle Distribution;
Continuous Uniform Distribution; Die Distribution;
screte ArcSine Distribution; Discrete Uniform

Erlang. Dls(nbuuu

ishel
Fisher- Tlppen Distribution; Gamma

Geometric

Gumbel Distribu(ion Half Normal DIS[(I‘U(iOﬂ

General  Cauchy Dlstrrution.
Distribution; Gilbrats Distribution;

ace

Lapl.
Loganthmlc Distribution; Logistic

Log-Normal Distribution; Matching
Distribution:

tureDi

Max
ibution; Negative-| Binomial
Normal  Distribution; ~ Pareto

Point-Mass ~ Distribution; ~Poisson

ker-Dice _Distribution; _Power-

Student's T
Dlstnbuuun
Distributiol

www.socr.umich.edu/html/dist
http://goo.gl/IChwfw4
www.Distributome.org/V3/calc

Function Distribution;  Rayleigh Distribution:

WalkPosmonDlsmbutlon Weibull Distribution;

Distribution; Student’s T Non-Centrai
Triangle ‘Distribution; Von  Mises
jalkMaxDistribution;

clinical data are
source e T e

is as a Cloud Resource

e ]

seardeived,simlted, wanlations) and

o o http://wiki.socr.umich.edu/index.php/SOCR Data

It/ i st ucledu/socr/index,ohe/SOCR Data
- ich.edu/HTML

graphical data

B

Computational
nfrastructure

ttp://SOCR.umich.edu

Comprenensive collection of web-tools for tp://SOCR. ucla.edu
demonstrating probability, satistics, mathematics ~ ttp://Distributome.or
e enginering concepts,These ncluce prtatity
calculators, statisti

o isulzaton,virtal games, simulatons and -7/S0CR. a0

experiments

ttp://www.BioSiteMaps.org

Modern HTMLS resources for exploratory analytics, ~ http://Socr.umich.edu/HTMLS

data discovery, simulation, and visualization

ttp://socr.umich.edu/Applets/index. htmi#Tables
nalysis tools, data modeling 2 //GitHub.com/SOCR  http://GitHub.com/SOCR

com
ttgs //50CRedu.atlassian.net/browse/SOCR-7

http://socr.umich.edu/HTMLS/BrainViewer

resources blending information technology, ttp://wiki-socr.umich.edu/ind
scientifc techniques and moden pedagogical ttp://socr.umich

concepts

ttp://wiki.socr.umich.edu/index. php/EBook
ttp://wiki.stat. ucl php/EBook
php/SWHS.
Courses.html

\ttp://wiki.socr.umich.edu
stat.ucla.edu/socr

FEATURES

65+ Experiments

Simulations

Summary Stats

Models vs.
Observed data

- GUIs

Web Interface
Based on VLPS
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RESULT:

SOCR Analyses | e SOCR Modeler

DEFENDENT = Dapondent FEATURES
FEATURES | ANOVA-One Way i
ANOVA - Two Way — BetaFit_Modeler
% Model Goodness-of-Fit Test Fss omn Pty Mode! E tialFit_Model
param+Nonparam || {1 itiole Regression Analysis e itting XponentialFit_Modeler |
ALV - 1 050755635510 ~Fourier and ierFi del
-Graphs One Sample T Test Wavelot Data FourierFit_Modeler
~Summary Stats Simple Regression Analysis Residual Normal QQ Plot Modeling GammaFit_Modeler 1w
<R Interface Two Independent Sample T Tfest ~Random Number MixedFit Modeler
~GUIs Two Independent Sample Wilcoxon Generator (any —
eb Interface Rank Sum Test SOCR distribution) NOI’ma'Flt_MOde|3r
e o possonF it todeler
N -GUI 1
Tost (Wilcoxony T > i s WaveletFit_Modeler
=Web Interface -

Two Paired Sample T Test

SOCR Charts Prob & Stats EBook
1 Preface
'Egiﬁ"c":::‘ 2 Chapter I: Introduction to Statistics
FEATURES & 2 Bar Chads 3 Chapter II: Describing, Exploring, and Comparing
? EE! Charts Data
. . UnscheitDemo! 4 Chapter IlI: Probability
e vaphs i 5 Chapter IV: Probability Distributions
-Summary Stats O} UineChanDemos 6 Chapter V: Norm§| Probability Dlgtrlputhn
[ uinechartDemos. 7 Chapter VI: Relations Between Distributions
~GUIs D) seaterchanpemot 8 Chapter VII: Point and Interval Estimates
=Web Interface B‘D"""““ 9 Chapter VIII: Hypothesis Testing
<Based on &) ;;:;:;;zhmm 10 Chapter IX: Inferences From Two Samples
JFreeCharts [} aoNomalPlotemo 11 Chapter X: Correlation and Regression Features

[} NermaiDistributionDemo.
D) statsticaiLineChanDemot
[ statsticsiLineChanOemoz

12 Chapter XI: Analysis of Variance (ANOVA)
13 Chapter XII: Non-Parametric Inference

=Motion-Charts

. N 3 « it is community-built
14 Chapter XlII: Multinomial Experiments and « open-access (dev & use)

XYStepR D ;
o-gE.cmL.mm e Contingency Tables « blends concepts with IT
© [ Miscallansous 15 Additional EBook Chapters * multi-lingual

www.socr.umich.edu/htmlicha http:/iwiki.socr.umich.edufindex.ohp/EBook

- Scientific Methods for -| - -
Health Analytics EBook

Chapter I: Fundamentals m M‘

Chapter II: Applied Inference

Chapter llI: Linear Modeling N .

Chapter IV: Special Topics. m m
6.1 Scientific Visualization
6.2 PCORICER methods Heterogeneity of Treatment Effects %{

6.3 Big-Data/Big-Science
6.4 Missing data

6.5 Genotype-Environment-Phenotype associations .
66 edcalimaging Heaﬂh

6.7 Data Networks

6.8 Adaptive Clinical Trials

6.9 Databases/registries

6.10 Meta-analyses

6.11 Causality/Causal Inference, SEM
6.12 Classification methods Features
6.13 Time-series analysis
6.14 Scientific Validation

SOCR U sage Statistical Compiiting
g SO CR =/ rcveioeruses scion
Open-Source Project
= Course instructors and teachers
=Class notes, interactive tools &
activities useful for student motivation
& concept demonstration
= Students and trainees
=SOCR class notes, analyses,
computational and graphing tools for
learning & practicing
= Model developers, software
engineers & researchers

6.15 Geographic Information Systems (GIS) + itis community-built =Light-weight plug-in oriented SOCR - 5

16 Rasch measurement modelanalysis + open-access (dev & use) computational libraries and g | LI
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SOCR Usage

SOCR Visitor Log: Last 200 users (10:07:13, 3 Apr 2015)

*>8.5M active
SOCR users

(1 count/user/day)

= National &
International users

= 18% Quarterly T

. SOCR Dashboard || O web-service B

- combining and
integrating multi-
source socioeconomic
and medical datasets

[m]

Big data analytic
processing
Interface for
exploratory
navigation,
manipulation and
visualization

o

o

Adding/removing of
visual queries and
interactive
exploration of
multivariate
associations
Powerful HTMLS
technology enabling
mobile on-demand
computing

o

http://socr.umich.edu/HTML5/Dashboard

Husain, et al., J Big Data, 2015~

O Computational &
graphical infrastructure

o

Enables the discovery,
exploration and
application of diverse
spectra of probability
distributions.

Q Human & machine
interfaces for traversal,
search, and navigation of
all common probability
distributions

Q Distribution modeling,
applications,
investigation of inter-
distribution relations,
analytical representation
& computational use

o

Open-source, community-
built, and web-based
HTML5 & Web2.0
standards

o

Dinov, et al., CoSt, 2015

SOCR Instruction

*SOCR is Tested in:

= Lower Div., Upper Div. and Graduate Statl seconl | St seeion 2
Courses Demogaphics| ™ Coral Treatment
= Major, Minor and Service Courses Frestmen 2 Z
‘Sophomores 18 14
= Small (~10) & Large Classes (100) Juniors 16 38
B Seniors 23 29
20 Instructors Graduates 3 0
= > 20 courses Toul £ 8
= >2,500 students Group | ign | Low | et v | st Soatin
e | 0| 5| %[ s B
~Validated on Variety of Study Designs e e B
Pooling results from 3 studies, SOCR e sl el w [ROOY
Framar P S Y
effect p < 0.00098 e
et 36 [ som [ s o,
(PMCID: PMC2740633) Pertormancs [ cumene | 9505 | 4232 | w526 | s6os | 99 | powrs

=Studies of student knowledge
acquisition, learning-styles, attitudes
towards Prob & Stats and quantitative
performance

ocr.umich.edu/html/SOCR icati html
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SOCR Demos

* Functors & Distributions
* Experiments

» Analyses

* Charts

* Modeler

* Data
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