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What Is Systat?

Systat Is statistical and graphical analysis
software that allows you to explore your data
using both menus and a batch command
language (similar to macros)
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Why Use Systat?

An data analysis, we nearly always need to
Investigate central tendencies, correlations,
trends, and other statistical descriptions of data

ASystatos graphical inter
Immediately see the data and rapidly generate
and regenerate graphs for review

A Systat contains statistical functions not found in
Excel or Access
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Systat Basics 1
Graphical User Interface

SYSTAT - [Startpage] |
File Edit Wiew Data Uklities Graph #Analyze Adwvanced Quick Access Addons Window  Help IZl E

3 vk BEER FER ® 66 o 8 Ll b B B e o @ 1 b

1

= &8 SYSTAT Examples

. #Applications Gallery —
. Demonstrations

Summary Charts

Recent Data Files

Density Charts Criyfold profiPamsiNescaun PAMS|pdrive\chicopes)pamcmas401 50 Did you know...
Quantile and Probability F | C:iProgram Files\SYSTAT 1315YSTAT 13 DatalMROURYDM, syz To edt the graph format (scales, thickness, stc.), fram the
Scatterplots Recent Command Files ) ) )

! _ menus choose Edit -= Options Or press F& to open the Edit:
Multivariate Displays CHProgram Files\3ysTaT 1343vSTAT 13 CommandiMiscelansousiMrourydm, sy il Opﬁions dialog box. Then click the Graph tab,
Recent Output Files

Function Plots
Maps

S0 opti d Features F 1
A Viewspace

- Environment Yariables

- Command Templates

- Quality Analysis Themes: [Current Theme: Default]

- Monte Carlo ClaFSSiCI
Default

- Exact Tests i

- Introductory_Statistics > Newt Tip
Market_Research !
Medical_Statistics scratehpad

Workspace |™"
Manuals
GettingStarted. pdf
Daka.pdf
Graphics, pdf
Statistics_I_II_TIT_IV.pdf
LanguageReference. pdf
MonteCarlo, pdf
Cualitwanalysis, pdf
ExactTests. pdf
] Show at skarbup
%
For Help, press F1, HTM  QGRAPH | ECHO | 1D BY | WGT | FRO | CAT| OVR | CaP| NUM | SCRL
s —
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Systat Basics | File Types

Output (filename.syo)

Data (filename.syd, .syz)

File Edit View Data Graph Statistics Help

DeEdd@ & R ||| % @ L 5L
MRS STE CY  PoC | mN_TEMP | | =] = '
1[010730023 5.000 3.000 l
2|01 0730023 5.000 . —-@= SYSTAT Output _ _ _
3010730023 5000 C4000 =8 File CASPALADL Flot of Residuals against Predicted Values
4]010730023 5000 Lllju E':;:*;f;;:
5(010730023 £.000 3000 Lt Flotof Fesic
6010730023 5.000 -1.000 100 | | | |
7|010730023 5.000 8.000 ’
B[010730023 5.000 7.000
a|010730023 5.000 17.000 i ’ , I
10(010730023 5.000 3000 .
11010730023 5.000 13.000 = s
12[010730023 5.000 11.000 o
13[010730023 5.000 8.000 i
14[010730023 5.000 11.000 T il - '
15(010730023 5.000 1.000 .
16(010730023 5.000 0.000 g
17(01 0730023 5.000 4.000
18|010730023 5.000 £.000 200 ! ! | L
18(010730023 £.000 2.000 o 50 100 150 200 250
20|010720023 &.000 1.000 ESTIMATE
21(010730023 5.000 4.000 .
22[010730023 5.000 0.000 Command (fllename.syc)
23|010730023 5000 &.000 =1 I —11
24|010730023 5.000 £.000 - - -
25(010730023 5.000 15000 x| [USE "Congpsladoo toxicssDiesel issues~frm0102al11 S¥D"
26(010730023 5000 16000 < REM by location tvpe
27|010730023 5.000 19.000 PLOT OC_adj=EC_HNIOSH ~ color = black GREOUP=LOCATICHS
28]010730023 5.000 14.000 FEM — End of command= from the FLOT dialog
29)010730023 2000 10.000 EEM — Following commands were produced by the BOX dialog:
DENSITY OC_adj #* MONTH ~ color = black GREOUP=LOCATIONS BOX notch
FEM — End of command=s from the BOX dialog
BEM —— Tellemire cemmands mees moeedinead b fhe BOF J4 21 a0 -

2 interactive B box plots.sye @Lug I
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Systat Basics I Resources

Help 1 a click away
A Index

A Search

A Mouse-overs, F1 key
A ? button

A Command line

A Manuals

A Examples

Training videos at
http://www.systat.com/downloads/

Useful: Interface, data, graph, help
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E? SYSTAT 13

Type in the word(z] to search for;

Print  Options

B e Q [ o
Hide  Back Stop  Refrezh Home
Contents || Index | Search | Favortes

Fachor &n l... TA

YETA

Optiraurm Choice of ...

Fepeated Measures... SYSTA
Save SWSTA
Merus SYSTA
Second Order Facto... SYSTA
Owerview [FACTOR]  SYSTA
Principal Componen... SYSTA
Features in MYSTA.. SYSTA
ESTIMATE comma..  SYSTA
Analyze Dialog Bokes  SYSTA
ki iltinle Careennnd CNET A

|factor ahalysiz w |j
[ List Topics ] ’ Dizplay ]
Select topic: Found; 192
Title Location Ra
Data References SYSTAT13 1
Data Description SYSTAT13 2
Carrespondence An.. SYSTAT 13 3
Smart Cormesponden... SYSTAT 13 4
T o gy AN OVA, SYSTAT13 &
Simple Carresponde.. SYSTAT13 6
Usage Congideratio..  SYSTAT 13 7

113
T13 9

T13 10
T13 N
T13 12
T13 13
T13 14
T13 15
T13 16
T13 17
T13 18
T12 19 ¥

[[] Search previous results
Match similar words
[[] Search titles only

Dialog Box

’Htlﬂ To ][ Syntax ][ Examples ][ More ]

The following options are available:
Model variables. Variables used to create [Elaeag.

Method. SYSTAT offers three estimation methods:

 Principal components ENENED (PCA) is the default
method of ﬁm

o Iterated principal axis (IPA) provides an iterative
method to extract common by starting with
the principal components solution and iteratively
solving for communalities.

« Maximum likelihood ENENER (MLA) iteratively finds

communalities and comman m

Display. ¥ou can sort loadings by size or
display extended results. Selecting Extended results
displays all possible output.

Sample size for matrix input. If your data are in the
form of a correlation or covariance matrix, you must
specify the sample size on which the input matrix is
based so that inferential statistics (available with
avtandad resilte’ ~an he ~amnnted
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http://www.systat.com/downloads/

Systat Basics I Resources

Graph: Histogram

e ——

Options

Coordinates
iz
Az

Al Aves
Layout
Color

Fill

Surface and Line Style

E? SYSTAT 13

CERRC
Hide  Back

© [0

Refresh  Home  Print

-

Shop

Caontentz || Index | Search |Fav0r_ites

Options

Awailable vanable(s): -variable(s]:
YEAR A~ <Required:
MONTH i
Day — | | <-Bemove
HOUR
Do “variable[s]
WOWE el
oc =
GCs <-- Remove
ETHAN
ETHYL Grouping variable[s]):
FROPZ
PREYL Add >
ISBTA || | < Femove
Type of display Hiztogram v |

Deverlay multiple graphs into a single frame

Drengity of 7' * = as Z-variable
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Type in the word(z] to search for:

v

| factor analysiz

Select topic: Found: 152
Title L ocation Ra
[Data References SYETAT 13 1
Data Dezcription SYETAT13 2 —
Caorrezpondence An.. SYSTAT 13 3
Smart Comesponden... SYSTAT 13 4
Twwoway ANOYA, SYSTAT13 B
Simple Corresponde... SYSTAT 13 B
Uszage Congideratio.. SvSTAT 1

STAT 13
SYSTAT12 9
SYSTAT 13 10
SYSTAT13 M
SYETAT 13 12
SYSTAT 13 13
SYSTAT 13 14
SYSTAT 13 18
SYSTAT 13 1B
SYSTAT 13 17
SYSTAT 13 18
SwSTaT 43 19 ¥

Repeated Measures. ..
Save

Menus

Second Order Facto..
Owerview [FACTOR]
Principal Companet...
Features in MvSTA..
ESTIMATE comma...

Analyze Dialog Bores
builbinl= T Arreennnd

[ 5earch previous results
tatch similar words
[ 5earch titles only

Histogram Dialog Box

[Hoﬂ Ta ][ Syrtax ][ Examples ][ More ][ See Alzo ]

Histograms show the sample density of a continuous
variable with a series of vertical bars. The height of
each bar represents the number of cases that fall
within a given interval.

X and Y variables. The structure of the chart
depends on the wvariables that you select. For
example, select one or more x variables to obtain a
univariate histogram for each variable, or select a y
variable and a categorical x variable to obtain a
bivariate histogram that displays the sample density
within each category.

Repeated trials. Specify two or more y variables, and
select Repeated trials to display repeated measures.

Grouping Variable(s). Categorical variables that
specify group membership. Subpopulations can be
plotted side by side in separate frames or overlaid in a
single display.

Mirror (Dual). Displays subpopulations in a single
frame with an upper and lower plot. To use this
option, you should select a grouping variable with only

e ~atannrnac
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Command Language vs. Menus

A Systat is a Windows menu driven package, but full
coverage of the menu is provided in the command
language

A Commands are useful for repetitive analyses (and we
almost never do anything just once!)

A Commands help the analyst document analyses that
have been performed and where the output is stored

A Commands can be used in future analyses
A Log window in Systat records most actions
A Commands = faster!
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Importing Data into Systat
o,

A Accepted file formats
A Limitations
A Data formatting W ,/./ S
ATips and tricks
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e frm0102all.SYD - SYSTAT Data

EEX

File Edit Wiew Data Graph Statistics Help
o ER g HEE m n ) s . .
D [=- E ﬁ % @. cHJ . Q o= B g FE L B Y@ s B A 0 A $ SlgnIerS teXt fleld
x= & 1 4 Mg | — == |8 & wrap /
[Raw. 4, Varietle: MIN_TEWP A. o0 signifi S missingjdata
\
MRS SITE_ C${  POC | MIN_TEMP |SAMPLE DAT| YEAR | MONTH DOW | LOCATION$ | LATITUDE | LONGITUDE | SITE_TYPES$ M~

1010730023 5.000 3.n&3 368000 2001.000 1.000 £.000 URBAN AND 33553 -86.815 TREMDS SPE 1000
2|010730023 £.000 U 36910.0Q0 2001.000 1.000 £.000 LURBAN AND 33543 -86.815 TREMDS SPE 1000
3010730023 &.000 40007 36916.00 2001.000 1.000 4,000 URBAN AND 33653 -86.815 TREMDS SPE 1000
4|010730023 s_nnn 36922.00 2001 an 1 000 1000 URBAM AND 33561 -86.815 TREMDS SPE 1000
slo10730023 5.000 3000 36925000 Nigmes > 1 word 00 URBAM AMD 33653 -86.815 TREMDS SPE 1000
B|010730023 A.000 41000 3692800 ) g 00 LRBAN AND 33543 -86.815 TREMDS SPE 1000
7loto730023 5.000 aooo 3g931.00f Fequire underline char. |u urean anp 33553 -86.815 TREMDS SFE 1000
&Blo1o730023 5.000 7000 26934.00 2007000 pRI] TO00 URBAN AND 331543 -86.815 TREMDS SPE 1000
alo1o730023 5.000 17.000°  36937.000 2001.000 2.000 4,000 URBAM AND 33553 -86.815 TREMDS SFE 1000
10{010730023 5.000 30007 36940.000 2001.000 2.000 7.000 URBAN AND 33553 -86.815 TREMDS SPE 1000
11]010730023 £.000 13000 36943.000 2001.000 2.000 3,000 URBAN AND 43543 -86.815 TREMDS SPE 1000
12|010730023 &.000 11.000° 36946000 2001.000 2.000 £.000 URBAN AND 33653 -86.815 TREMDS SPE 1000
13|010730023 £.000 8000 38949000 2001.000 2.000 2,000 URBAN AND 43543 -86.815 TREMDS SPE 1000
14010730023 5.000 11.000°  36952.000 2001.000 3.000 5.000 URBAM AMND 33553 -86.815 TREMDS SFE 1000
15(010730023 A.000 1000 3B955.000 2001.000 1,000 1.000 URBAN AND 33543 -86.815 TREMDS SPE 1000
16(010730023 5.000 00000 36958000 2001.000 3.000 4,000 URBAM AND 33553 -86.815 TREMDS SFE 1000
17(010730023 5.000 4000 3B951.000 2001.000 3.000 7.000 URBAN AND 331543 -86.815 TREMDS SPE 1000
18010730023 5.000 OO0 3E964.000 2001.000 3.000 3,000 URBAM AMND 33553 -86.815 TREMDS SPE 1000
19|010730023 5.000 2000 3E9E7.000 2001.000 3.000 £.000 URBAN ARD 33553 -86.815 TREMDS SPE 1000
20(010730023 £.000 10007 3B970.000 2001.000 3.000 2,000 URBAN AND 43543 -86.815 TREMDS SPE 1000
21|010730023 &.000 4000 3B973.000 2001.000 3.000 5,000 URBAN AND 33653 -86.815 TREMDS SPE 1000
22|010730023 A.000 0000 3B976.000 2001.000 1.000 1,000 URBAN AND 33563 -86.815 TREMDS SPE 1000
23010730023 5.000 8000 36979.000 2001.000 3.000 4.000 URBAM AND 33553 -86.815 TREMDS SFE 1000
24010730023 A.000 G000 3B952.000 2001.000 4.000 7.000 URBAN AND 33543 -86.815 TREMDS SPE 1000
25|010730023 . ] 00 36985000 2001.000 4.000 3,000 URBAM AMND 33553 -86.815 TREMDS SFE 1000
Tlororannzs N Textfield is  fog Ssessoon 2001 000 4.000 B.000 LIRBAN AND 33553 -86.815 TREMNDS SPE 1000
27|010730023 |eft_justiﬁed_ a0 26991.000 2001.000 4.000 2.000 URBAM AND 33553 -86.815 TREMDS SPE 1000
28(010730023 : ~00  36954.000 2001.000 4.000 5,000 URBAN AND 33553 -86.815 TREMDS SPE 1000
20(010730023 £.000 10,000  36987.000 2001.000 4.000 1,000 URBAN AND 43543 -86.815 TREMDS SPE 1000

( anlninTanna? A nnn aonnn aFnnn nnn annt nnn A nnn ANNN N IRAAR AR 1A RERT SRR MM ECTRERIDS QPEF (1 FIFII'I> L’

Ready IR
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Tricks and Tips with Excel

A Data sets can be processed in Excel prior to bringing them into
Systat

A Make date/time conversions and calculations in Excel (convert
date/time into separate fields for day of week, month, day, yearr,
etc.)

A Prepare sums and other calculations easily performed in Excel

A Copy/paste values to remove all formulae

A Check that records are continuous

A Replace missing values (e.g.,-999) with o6.6 (Sy
value code)

A Save as Excel (designate by NAME_sys.xIs)

A Note that only one page of a workbook can be selected per
Import

IHottip: Systat doesnot |1 ke ihe v
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Exploring Your Variables

Ozone data: right
cl i1 ck on
stati st i

STi
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C

Variable Statistics

Basic Statistics for O3
03
M of Cases 22,587.000
Minimum 0.000
Maximum 140.000
Median 27.000
Arithmetic Mean 28837
Standard Deviation 20763
Sum f73,930.000
a00 0.14
—0.12
400
B —H0.109
M Q
300 R -g
-E N —0.08 =
> H Q
(=) =
O _ _ — <
oo H [H 0.06 @
— _ -
I m
B —0.04 E{
100 [
—0.02
0 —L 0.00
] S0 100 150
Ay
| Send to Output | [ Cloze
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Common Graphs and Analyses

150

I I I I I I I I
o

A Systat can create : :

numerous types of dbieitacy
graphs and plots and . | ]
perform many statistical

functions § H

A The analyst must FIIII LIS
determine the =
appropriate plot(s) to
answer different types
of questions

nnnnnnnnnnnnnnnnnnnnn DATA ANALYSIS
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Commonly Used Plots and
Statistical Functions

A Summary statistics i quantify data characteristics
A Histograms i understand data distribution

A Bar charts i compare quantities (counts, or means)
A Scatter plots i understand relationships

A Box plots i compare distribution and central
tendencies

A Scatter plot matrices i compare many relationships
A Correlation analysis i quantify relationships
A Linear regression i identify predictive variables

IOpen (WY _Site0123 data_ct.syz) I

ooooooooooooooooooooo DATA ANALYSIS 23



Summary Statistics Used for Trends Plots

Average Ozone
60.00
A 2 *
5000 A &= & a4 A
A » L L Y A
'3 A
A A A

_40.00 . A
a a4, A ] PN 2005
g 3 - ¢ * 2006
= » [ ]
. 30.00 - — — »
S S = 2007
@]
8 42008

20.00

10.00

0.00 .

0 5 10 15 20 25
Hour

A Diurnal trends in median ozone concentrations for a Wyoming site from 2005 to 2008
A Overall increase in average ozone concentrations observed i less titration?
A Plot was created in Excel from Systat summary statistics by year and hour

oma Technology, Inc. DATA ANALYS I S



Scatter Plots

Scatter plots are useful for determining relationships between variables

0.9 I T

0.8

0.7 ¢ —

0.6- oot 1 Sulfur vs. Sulfate

0.5

S25LC_7

0.4 88 .

0.3+ 9@0 © ° I

0.2 o — 40 T T T T T T 1

0.1 | | |
0

S0425LC_7 0 -

These plots are useful for both data
validation and analysis
A Are there outliers, and if so, how
do they affect comparisons?
A What are the
similarities/differences
between parameters?

NO, vs. Ozone

STi
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Example of Scatter Plot

Do we see the expected relationships?

REM The following command (PLOT)
REM creates a scatter plot of NO2
REM concentrations by wind direction
REM and year.

PLOT NO2*RD / OVERLAY GROUP
= {YEAR}

This graphic explores NO,
concentrations and resultant wind
direction as a function of year.

Is there a change in the direction

of high concentrations in this time period?

onoma Technology, Inc. DATA ANALYSIS 28



