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Introduction

Profiles for computer—assisted teaching

e Introductory courses
Students learn the basic elements and methods

e Advanced courses
Students deal with particular statistical problems.
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Introductory statistics
e oOnly a few computer-based examples

e computer—assisted teaching is meant to complement
the course (300 students per year!)

= computer programs are primarily presented by the
teacher

= main object is to study properties of statistical
objects (e.g. variables, distributions) and methods
(e.g. linear regression)

= material should be easily accessible (WWW), mostly
hardware independent, and easy to use

Statistics I, II
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Advanced statistics courses
e software is directly used by students
e cCourse scripts in electronic form are available

= students apply ‘'serious’” statistical methods to real
world examples

— students get an introduction into programming the
methods themselves

Applied Multivariate Statistical Analysis,
Non- and Semiparametric Modelling

.
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General Software Requirements

e for introductory courses, routines should be mostly
self—explaining,

e for advanced courses, several levels of complexity
should be possible: from simple and easy—to—modify
macros to full—featured applications,

e casy to access software,

e network capabilities, in particular WWW integration.
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Special Software Requirements
e state—of—the—art statsistical methods,
e graphics: 2D and 3D,
e user interaction

e (high level) programming language.

e easy to learn/program,

e computational speed.
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WWW interfaces to Stat/Math Software

e Rweb

http://www.math.montana.edu/Rweb

e StatServer (S—Plus)

http://www.mathsoft.com/statserver

e XploRe (Java version)
http://www.xplore-stat.de

e MathXplorer/JS (MathViews)
http://www.mathwizards.com/products/MathXplorerJ
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Statistics over the WWW

e \WebStat
http://www.stat.sc.edu/~west/webstat/

e Statlets

http://www.statlets.com

e GASP Globally Accessible Statistical Procedures
http://www.stat.sc.edu/rsrch/gasp/



http://www.stat.sc.edu/~west/webstat/
http://www.statlets.com
http://www.stat.sc.edu/rsrch/gasp/

4 )

Web Enhanced Courses

e Stat 101, 201, West Virginia University
(Java, XLisp-Stat)
http://www.stat.wvu.edu/SRS

e GAUSS Programming for Econometricians
http://eclab.econ.pdx.edu/gpe

e Applied Multivariate Statistical Analysis (XploRe)
http://ise.wiwi.hu-berlin.de/statistik/multi.ntml

e Non- and Semiparametric Modelling (XploRe)
http://ise.wiwi.hu-berlin.de/statistik/npm.html
http://ise.wiwi.hu-berlin.de/statistik/spm.html

10


http://www.stat.wvu.edu/SRS
http://eclab.econ.pdx.edu/gpe
http://ise.wiwi.hu-berlin.de/statistik/multi.html
http://ise.wiwi.hu-berlin.de/statistik/npm.html
http://ise.wiwi.hu-berlin.de/statistik/spm.html

-

XploRe

http://www.xplore-stat.de
e interactive computational environment for statistics

e can be used either as standalone version as well as
within a local network or the Internet

Schmelzer, Kotter, Klinke & Hardle (CompStat 1996)

.
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XploRe flavours

(1) generic (standalone) versions
for Unix/X11 (Solaris/Sparc, Linux/PC, other Unices)
and for MS Windows (95/NT for PC)

(2) Java client version
The server might run on a remote machine. The
XploRe Java client runs under Java 1.1.

(3) Java applet version at the XploRe Web site
(http://www.xplore-stat.de/java/java.html)

(4) CGI interface version

. /
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XploRe Based Teaching Material on
the Web

e http://ise.wiwi.hu-berlin.de

e http://www.xplore-stat.de
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File Edit “iew GoO Communicatar

WE' Eookmarks ‘4& Location: thttp: f/wotan. wiwi. hu-berlin. desstatistik/lehrmaterial fstatr f

StathMat

StatMat - Electronic Course Scripts

» Introductory Courses

« Advanced Courses

Help for downloading and further informations are available under Help.

Figure 1: Web pages with course material

/
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électronic Scripts with hyperlinks

File Edit ¥iew Go Communicator

| Nextll Previous" Contentsll Indexll ZploRe Macrosl T

Next: Covariance Up: Moving to Higher Dimensions Previous: MMoving to Higher Dimensions

Scatterplots

Bratterplots are bivariate or trivariate plots of variables against each other. They help us to understand relationships among the
variables of a data set. A downwards sloped scatter indicates that as we increase the variable on the horizontal axs the variable
on the vertical axis decreases. An snalogons statement can be made for upwards sloped scatters.
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Figure 2: Electronic course script with link to XploRe routines
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File Edit “iew Go Communicator He|p|

" " Bookmarks Ji Location: [littp : //votan wivi hu-herlin. de/~scripts/codes/stat2e/STAT2. htnl ,r‘

|
XploRe - the interactive statistical computing environment
o Tousethese macros with your local XploRe version, save the files (*##*, xp1) on vour local disk and
execute them from ZploRe.
» Without alocal version, try to start XploRe/Java {your WWW browser needs to have Java applets enabled),

Then copy the HploRe code into the left applet window and press [Execute].

Note that some data sets and graphics features are not available in XploRe/Java.
Density2D (DensityzD.x=pl)

demonsirates graphically a 2 —dimensional contimuous distribution by a representation in the 3—dimensional

space. One can choose from the following distributions nteractively: Uniform, Neormal, Log—MNormal. Code

does NOT work in Jawval —
Density2D_Jdava {Density2D_Tawa.xpl)

demonsirates graphically a 2—dimensional contimuous distribufion by a representaion in the 3—dimensional

space. One can choose from the following distributions interactively: Uniform, Normal, Log-Normal, Java

WERSION.
Expectation (Expectation.xpl)

demonsirates graphically the expectation as an integral of % £{x), Areas with positive sign are displayed in

red. Areas with negative sign are displayed in blue, One can choose from the following distributions

interactively: Uniform, Mormal, Chi®2, Cauchy, Code does NOT work in Jawval

]
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Figure 3: XploRe routines on the Web

16



Library AMSA
See_also createdisplay setmaskp show setgopt
Macro scabankb6

Description scabankb6 computes a two dimensional
scatterplot of X5 vs. X6 (upper inner
frame vs. diagonal) of the Swiss bank
notes ("bank2.dat")

x=read ("bank2") ; reads the bank data
Scatterplot=createdisplay(1l, 1)
layout=3*matrix(100) | 12*matrix (100)
color=1*matrix(100) |4*matrix (100)

xx=x[,5:6] ; variables 5 and 6
setmaskp(x56, color, layout, 8) ; mask vector

show(Scatterplot, 1, 1, xx) ; 2D plot of variables

setgopt (Scatterplot, 1, 1, "title", "swiss bank notes")

/
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Interactive routines in the Java
applet version

XploRe tools

e readvalue:

A input box to enter and modify parameters.

® selectitem:

A selection box to choose from a number of options.
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s welcome to ¥ploRe

i Library  STATZ

: See_also  pdfn cdfn

Macrs MormalDensity

Description demonstrates the effects of changing t
and sigma to the cumulative distribution f
the normal distribution, Both parameters ¢
changed interactively.

Unix/Linug version: Set eventon=1 before r
macrol

Author Marlene Mueller, 980301

qunc("loadlihrary
loadlibrary("grap

Figure 4: Normal

densities in Java applet
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| ¥ploRe for Windows =[=1E
Eile Data Man Frint Window Help
& Dutput 1 =1olx|| ERTTTE =)=l —

LL end *“XploRe_Februarilib/xplore_lib |;| |
Content of object legend

[1,] Display legend: ‘- Digplay - NormalD ensity

=lo] x|

[2,] H(8,1) (green) SNormmal density function
[3,] HN{8,1) (red) + . . .
Content of object legend =
[1,] Display legend: =
[2,] H{(8,1) (green)
[3:] H{1,2) (red)
"
gl - “
Main Menu |
Change Parameters
Help e
Restart
End HI:I
—
]
Fleaze zelect desired itemz and pressz OFK o
ok | _5 e s
>

Figure 5: Normal densities in Windows version

-
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Programs Data Info Objects Functions Macros Quit Help [1,] Display legend:

[2,1 N(D,1) (green)

[3,1 N(D,1) (red)

getlocalnow Content of object help
getlocalnow() [1.] The green curve is the starti
execFile("/hone/mnmuel 1er/1atex/conpstatd8/Normal Density. s [2,]1 The red curve_can be modified
exectile("/home/mmmuel 1er/1atex/conpstatI8/Normal Density . xy ([:1un1]:em_: 5::%: agh% :;;nkgend

eventon=0 [2.1 N(D,1) (green)
execFile("/hone/mnmuel 1er/1atex/conpstatd8/Normal Density. s [3,.1 N(1,2) (red)

Please enter command:

Edit Data Edit Window Iconize

Normal density function

Hain Henu

_I Change Parameters
! Help
| Restart

1 End

OK

Figure 6. Normal densities in Unix version
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Interactive displays in the Unix
environment

basic XploRe command

® readevent:
Reads mouse clicks or keyboard events.

22



.

Edit Data Edit Window Iconize

Scatter plot for Amount of loan

+ - H H+ + + + + +
A
Median "
250 750

Histogeam for Awmount of loan

0 z 4 é 5 10
1000 * %

Cumulative disuibutil:nrh function for Amount of loan

0 5 10

{Menu) {Ilain menu) {Stop)

Figure 7. Descriptive statistics of Credit data
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Figure 8. Descriptive statistics of Credit data with modified his-

togram and distribution function

.

/

24



\_

Edit Data Edit Window Iconize “
Normal density function
'ﬂ: 'l 1 'l R
(=]
/ N{1.2)
o
=
(0,1}
Moo
Freg o]
—
=]
(Help]
4
=) "
-5 0 5
z
‘-'~ [Change rmu] h"‘ [Restart]
--* [Change sigmal -- [End]

Figure 9: Normal densities in an interactive display
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Edit Data Edit Window Iconize
. Normal density function
+
N{0.8,1)
- M{0,1y
"; =]
[Help]
-4 -2 6 2 4
X
zf(x)
=+
= EX=058
P EX=0
=
o
g v [Help]
-4 -2 0 2 4
X
"‘ [Change mu] —‘ [Restart]
_ -‘ [Change sigmal »- [End]

Figure 10: Normal expectations in

an interactive display
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