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1.4 Software for Statistical Analysis

= Computer software is essential for Statistics & Data Science

- Elementary: Excel

- Advanced: statistical packages such as SAS, SPSS, R, Stata
for advanced user

no educational module
expensive except R
not an web/mobile



1.4 Software for Statistical Analysis

= eStat Development Project (2015 ~ 2020)
- by Jung Jin Lee and others in Korea

= Features
- freeware
- web based software : anytime and anywhere
- easy user interface
- dynamic graphs
- various modules for statistics education
- all statistical distributions are online
- from middle school to university students



1.4 Software for Statistical Analysis - eStat

© Technology & Manpower for eStat

HTML5

CSS3

JavaScript

D3.js for dynamic graphs
Handson table sheet

Statistical distribution library
- include nonparametric distributions

Professors in statistics, statistical computing
Professors in mathematics education
Elementary, middle, high school teachers



ftware for Statistical Analysis - eStat
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oftware for Statistical Analysis - eStat

eStatU - University Statistics Education SW

University

Uniform Random Number
Testing Hypothesis p

Binomial Experiment

Testingp - C, B

Binomial Distribution

Testingp - C, n

Poisson Distribution

Testing Hypothesis o®

Geometric Distribution
Testing Hypothesis p

HyperGeometric Distribution

Testing Hypothesis pq, u>

Exponential Distribution

Testing Hypothesis 0,2, 05°

Normal Experiment

Normal Distribution Testing Hypothesis py, p2

t Distribution Testing Hypothesis ANOVA
Contact: jjlee@ssu.ac.kr

ChiSquare Distribution © eStat.org, Korea Sign Test

F Distribution Law of Large Number Signed Rank Sum Test

Rank Sum Test

Wilcoxon Signed Rank Sum Dist.

Population vs Sample

Wilcoxon Rank Sum Distribution Dist of Sample Means Kruskal-Wallis Test

Friedman Test

Kruskal-Wallis H Distribution

Confidence Interval

Friedman S Distribution Goodness of Fit Test

Correlation Coefficient

HSD Studentized Range Dist. Regression Experiment Testing Independence




[ eStat : Stat Education SW X 4+
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are for Statistical Analysis - eStat

Language

Easy UI - Icon only design

Selection
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Examples

ySex.csv

Analysis Var by Group
[1: Sex v 352 v
{ Selected data: Summary Data ) {Summary Data: Multiple

felection)

Selctedvar| V1 by V23,

| Cancel

IDNEEEEEEREEC S

H&

Sex 51 V4 V5 Vit
1 Male 16 12

2 Female 14 18
k]

Easy UI - mouse
clicking only

Frequency

Level

Bar Graph e o | G it | 0212) Selection
Analysis Var (Sex) 5-1 5-2 Total
s 16 12 b3
57.1% 429% 100%
N 51 e 14 18 32
Emale 28% 56.3% 100%
0 30 60
ot 500% 500% 100%
Missing 0
Observations
Log Window
52

Vale Femalz

Dynamic graph




or Statistical Analysis - eStat

» Support csv and json format
» Support summary and raw data for data processing
» Dynamic graph

Bar Graph

File 0005ummary_StudentBySex.csv | File ‘ 021Discrete_MathPreferen

Analysis Var by Group Analysis Var by Group
1: Sex v| [3:52 2: MathPref v | |1 Sex
{ Selected data: Summary Data ) {Summary Data: Multip { Selected data: Raw Data | (Summary Data: M
Selectedvar| V1 by V2 V3, SelectedVar V2 by V1, =5
Sex | 51 - - vs Sex  MathPref V3 V4
1 1 3
1 | Male 16 12
2 2 1
2  Female 18
3 1 3
4 2 1 52
5 1 3
6 1 1
Fi 1 2
Sex
8 2 2
9 2 3
10 1 2



or Statistical Analysis - eStat

It of Statistical Analysis - ANOVA

File 033Cont_CalorieByHotDog

Analysis Var

by Group

| 2: Calorie

v | [ 1: HotDog

{ Selected data: Raw Data )

{Select up to two g

SelectedVar V2 by V1,
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(Group HotDog) Calorie Confidence Interval Graph
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(Factor1 : HotDog) Calorie Analysis of Variance

[TestStat] = (SSTr/(k-1)) / (SSE/(n-K)) ~ F(251) Distribution

Hiph=pa=. =

::$;§ ;::?:l;i':'l Mean Squares F value p value
17692.195 2 5846.098 16.074 < 0.0001
28067.138 51 550.336
45759.333 53




1.4 Software for Statistical Analysis - eStat

© All tables of statistical distributions are on smart-phone
~

Normal Distribution

Mean p= IIl Std Dev o= (If number is typed)

Kruskal-Wallis H Distribution [ Menu |

Sample Size 77 = 1 E 5
N(@,1) ny = 1 El 5
ny; = 1 f 5 (m=nptnytng = 10)
Kruskal-Wallis H Distribution
} m=3m=3m=3
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1) =] 0.6827 ]
P( Z < [18489 ] ) = | 095 | o o £ o = = = N M ow w & A w o ow ou
2 2 2 8 2 2 5 N E R ¥ & 5L o202
0 R 2 9 8 2 ¢ 8B % 8B B 2 3 9 8 BB %8
P( < Z < [ase00 ] ) = | 0.95 |
o E 1
Kruskal-
Normal = Wallis H k=3
Distribution| " O 1000 Distribution
n=3 n=3 n =3
x px < x px=nl x [lpxsx| x |pec=xn| x  [exexn| x [eexexn|| x [Pxexn| x [Px<x
39 J00000][ 299 J[0.0014 || 109 |[00233 || -099 J[0.1611]| 001 |[0s040 || 101 | 08438 ][ 201 | ogr7e | 301 | 0o0s7 X = || G
398 | 00000][ 298 ] 0.0014 || -1.98 |[0:0239 | -098 J[0.1635 | 002 | 05080 | 102 | 0.8461][ 202 | 09783 || 302 | 09987 000 00071 00071 1.0000
397 |Looo0o][ 297 | 0.0015 || -197 |[00244 | -087 |[0.1660 | 003 |[05120 | 103 | 08285 ][ 203 | 0vss || 303 | 09%a 0089 00429 00500 0592
0.089 0.0214 0.0714 0.9500
-3.96 0.0000 || -2.96 0.0015 -1.96 0.0250 -0.96 0.1685 0.04 0.5160 1.04 0.8508 2.04 0.9793 304 0.9988
0267 00500 01214 09286
395 J[00000][ 295 ] 0.0016 || -1.95 |[0:0256 || -085 |[0.1711] 005 |[05199 || 105 | 0.8531][ 205 | 09798 | 305 | 09989
0.356 0.0500 0.1714 0.8786
304 |[00000][ 294 | 0.0016 || -104 |[00262 | -084 |[0.1736 ]| 0.06 | 05239 || 106 | 08554 ][ 206 | 0.2803 | 306 | 09989
0622 00357 02071 0.8286
-3.93 0.0000 || -2.93 0.0017 -1.93 0.0268 -0.93 0.1762 0.07 0.5279 1.07 0.8577 207 0.9808 307 0.9989
392 00000 || 292 | 00018 | -192 ][ 00274 ]| -0.92 |[0a7ee | 008 05319 ] 1.08 | 08509 | 208 |oseiz || 308 | 0:99%0 oo o e L
: . o - 2 L - - - - : - - - - 3 0800 00571 03357 07214
391 |L0oo0o][ 291 | 0.0018 | -191 |[00281 || -081 |[0.1814 ]| 009 |[05359 || 109 | 0.8621][ 209 | 0817 | 309 | 09990 — o e o
350 | 00000 ][ -2.80 | 0.001 || -1.80 | 00267 || -080 |[0.1841 ] 0.10 | 05398 || 110 || 0.8643 ][ 2.10 | 0.9621 | 3.0 | 09990 i e rEr= o
329 | 00001 ][ 289 J[0.0019 | -1.89 |[00294 | -089 |[0.1267 | 0.1 | 05438 || 111 | 08665 ][ 211 | 09826 || 341 | 09991 X3 ot T o
388 | 00001 ][ 288 | 0.0020 | -1.88 |[00301 | -088 |[0.1894 ] 0.12 | 05478 | 112 | 08686 ][ 212 | 0.9830 | 312 | 09991 ) ot S oo
387 | 00001 ][ 287 | 0.0021 | -1.87 |[00307 | -087 J[0.1922 | 043 |[05517 | 113 | 08708 ][ 213 | 02834 | 343 | 09991 e o ) 0
-3.86 0.0001 -2.86 0.0021 -1.86 0.0314 -0.86 0.1949 0.14 0.5557 1.14 0.8729 214 0.9838 314 0.9992 1867 0.0476 0.6083 04393
385 | 00001 ][ 285 ] 0.0022 || -1.85 |[00322 | 085 ][0.1977 || 0.15 | 05596 || 115 | 0.8749][ 2.15 | 09842 | 345 | 09992 T 0009 67 03017
384 | 00001 ][ 284 | 0.0023 | -1.84 |[00329 | -084 |[0.2005 | 0.16 | 05636 || 116 || 08770 2.16 | 0.9846 | 3.6 | 09992 o oo0a 05303 03501
383 ] 00001 |[ -2:83 || 00023 | -1.83 | 00336 |_-083 | 02033 || 047 ] 05675 ] 1.17 | 0.8790 || 217 | 098s0][ 347 ] 09902 2400 00214 06607 03607




Statistical Analysis - eStat

e Work Assignment - eStatU

Testing Hypothesis pq, po

[Hypothesis] H,:u;-u,=D 0 |
© Hp:pp-pp#D O Hyp:pp-uy=D
[Test Type] ttest, Variance Assumption

Significance Level a= ® 5% © 1%
Sampling Type @ independent sample

CHprpp-pp =D

@(}'1220'22 OG}‘?%G‘EE

' paired sample

[Sample Data] Inpur either sample data using BSV or sample statisti

Sample 11234
Sample 2 356

[Sample Statistics]
Sample Size nj
Sample Mean

Sample Variance

Ho: p1 - g2 = 0.00 , Ha: p1 - pz # 0.00
estStat] = (K1 - X2 - D) / ( pooled std * sqrt(1/n1+1/n3) ) ~ t(5) Distribution

5 4 3
Reject Ho -> -2.571




Binomial Experiment

Dist of Sample Means

Confidence Interval Simulation

Binomial Distribution n = 5, p

50 Mean = 2,50, Std Dev = 1.12

) Show Probability

N(0,1) Population (N=10000)

Mean=-002

Dist of Sample Means (repetition=500)

n=5

Population ~ N(0,1) (N=10000)

4 3 -z E 0 1 2

Population Mean 95% Confidence Interval Simulation

n=20r=100 =
Estimation Accuracy = 94% (94/100) %,

Mean=-0.03
n=10 —
e
. =
std err 031 g
Mean=-0.02
std err 0.22
Mean=-0.03

.3) © Uniform(0,1)

Execute | Sample Size n = Repetition r =

Population : ® N(0,1) © Exponential(0.

Sample Sizen1 =| 5

=10 | n3=

Confidence Level © 090 © 095 © 099



oftware for Statistical Analysis - eStat

http://www.estat.me

eStat works 100% with Chrome

1) Enter system
2) Data input/save/open

3) Draw graph and data analysis
4) Save results / print results

5) Log out the system

6) Educational modules

7) Others

13



Thank you



