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Introduction

Data analysis with DIONE is typically done in four main steps:

1. Load the data to be analysed. In the current version data can be loaded from CSV
files and from common statistics data file formats. When loading data from a CSV
file, the data file is assumed to have a header record containing variable names and
any number of data records containing values of the variables. Variable names and
values are separated by commas (,), tabs (\t), semicolons (;), colons(:) or vertical
slashes()and optionally enclosed in double
line break (CRLF).

2. Explore the data using standard statistical tools to get a better intuition of data
characteristics, trends, relationships, etc. Each variable can easily be inspected
individually, showing plots of its distribution and statistical information. Pairs of
variables can easily be compared for a first intuition of possible relationships between
variables.

3. Recode data, if needed: for example, transform numerical data to categorical data or
group categories of categorical data to new categories.

4. Analyse the data using sophisticated data analysis algorithms. At present multivariate
analysis is implemented by learning a Bayesian network from the data values of the
variables of interest, which will be represented by nodes in the network. The learned
network can then be used for inference and for estimating effects of interventions.

5. Save data and/or analysis results. After selecting and/or recoding data for your
analysis, you may wish to keep these data to continue your analysis at another time.
DIONE makes it easy to do this. It is also easy to save analysis results as tables,
graphs and charts, ready for your publications.

This guide shows and explains these steps with a simple demonstration data set with
fictitious data on variables such as having visited a country with a high incidence of
tuberculosis, smoking, age, having the diseases of tuberculosis or lung cancer, and X-ray
results. You can of course do similar analyses of your own data.
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Start DIONE

To launch DIONE, double-click the desktop icon or select in the Windows
-DIONE

Start Menu E . The DIONE screen now looks like this:

- DIONE - Decision Intelligence for Organizations in Network Environments =
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At the top of the screen there is a toolbar with buttons for loading and saving data and for
data analysis. To the right of the buttons there is an area displaying messages about what
the program is doing (in light blue), including possible error messages (in red):

. DIONE - Decision Intelligence for Organizations in Network Environments m]

Open Data File Load Data Save Data Bayesian Network: Options Learn Structure Fit Parameters Infer Probabilities Stop Algorithm Save Results o R connection OK

The main area of the screen has three tabs: Dashboard , Explore and
Graphical Model . Initially the Dashboard tab is selected.

In the Dashboard tab there are two tables: after loading data the Variables table
shows the variable names and the Data table shows data of selected variables. At the top
right-hand side there are visual representations of selected data, and at the bottom right-
hand side there is a table with frequency distributions and test results of selected data. In the

Explore tab a more detailed view of exploratory data analysis results is shown and
there are options to recode data. The Graphical Model tab will show results of Bayesian
network learning and inference algorithms.



Load Data

Data can be loaded from text (.csv) files and from common statistics data file formats,
including data files with extension .sav, .dta or .sas7bdat . Column headers of a text (.csv)
data file must be variable names. In this guide the text file healthdemo.csv  is used. To

open a data file, press the  Open Data File ‘ button to bring up the Sl NBEICRA]E

dialog. Now select the data file to analyse and press the Open | button:

Open Data File

T <« Documents » Dione > data » v (@] O Search data
_ — = o @
i DIONE - Decision Intelligence for Organizations in Networ ~
Name Date modified Type -~
: About DIONE Open ata File Load Data Simone 6/04/2019 6:48 AM File folder
; i i alarm.csv 8/04/2019 3:37 PM  Microsoft Excel Cc
Dashboard Explore Graphical Model ~ Geneti . ) o
ChronicllinessCaregivingData.csv 5/02/2018 11:19 A..  Microsoft Excel Cc
Variables Data Ch ChronicllinessCaregiving-Health.csv 10/01/2020 458 A..  Microsoft Excel Cc
«filter> <missing > ChronicllinessCaregiving-HealthRecoded... 10/01/2020 5:02 A..  Microsoft Excel Cc
- 5U vDjects healthdemo - Copy.csv 24/04/2019 8:12 A..  Microsoft Excel Cc
I Desktop healthdemo.csv 10/05/2019 9:10 A..  Microsoft Excel Ce
= Documents healthdemo+recoded.csv 20/07/2018 7:53 A..  Microsoft Excel Cc
¥ Downloads healthdemol.csv 4/07/2018 8:28 AM  Microsoft Excel Cc
b Music healthdemomissing.csv 8/04/2019 3:39 PM  Microsoft Excel Cc
S— healthdemoRecoded.csv 18/07/2018 9:25 A..  Microsoft Excel Ccw
=| Pictures
— v < >
File name: ‘healthdemo.csv V| Data Files (*.csv) ~
Open Cancel

Now you see the variable names (column headers in the text file) in the Variables table at
the left of the screen (data values will be loaded in the next step):

& DIONE - Decision Intelligence for Organizations in Network Environments : data file C:\Users\hj_w\Docu

About DIONE OpenDataFile || Load Data Bayesian Network:

Dashboard Explore  Graphical Model
Variables Select All Data Clear Highlighted | Clear All Show Cases:

<filter> <missing>

Name Type Missing

Smoker <missing >
LungCancer <missing>
VisitToTubia [}S <missing >
Tuberculosis <missing>
TuberculosisOrCan... <missing >
X_ray <missing >
Bronchitis <missing>
Dyspnea <missing >
Age <missing >
NrSmoked <missing>

The second column in the Variablestablei s t he variablesd data type (
numerical), to be shown after loading the data values. The third column shows the code for
missing values in the data (default is <missing>, but this can be changed if needed).



Select the variables you want to analyse (possibly all) by clicking on their names. You can
select variables one at a time, use Shift -click or Ctrl -click for multiple selection or
check |V selectaAnl to select all variables.

If there are many variables, you can easily locate desired variables by typing part of their
names in the <filter> text box (clearing the <filter> text box shows all
variables again). When you are satisfied with your selection of variables, press the

Load Data | button to load the data for the selected variables. You can add more
variables and press| Load Data |again, if desired. You can also press the Enter key or
double-click to load variables. You can now see data corresponding to the selected variables
in the Data table in the middle of the screen, for example with 4 variables selected and
loaded here:

it DIONE - Decision Intelligence for Organizations in Network Environments : data file C:\Users\hj_w\Documents\Di|

About DIONE_ i} Open Data Fie Bayesian Network:

Dashboard Explore  Graphical Model

Variables Select All Data Clear Highlighted | Clear All Show Cases: (@) All
<filter> <missing> Smoker | LungCancer VisitToTubia Tuberculosis
Name Type Missing yes yes no no
Smoker <missing> no yes no no
LungCancer <missing> yes yes no no
VisitTaTubia ; <missing> yes yes no no
Tuberculosis ) <missing> yes yes no no
TuberculosisOrCan... <missing> yes yes no no
X_ray <missing> yes yes no no
Bronchitis <missing> yes yes no no
Dyspnea <missing > no yes no no
Age <missing> yes yes no no
NrSmoked <missing > yes yes no no

Here all variables have been selected and loaded:

0 DIONE - Decision Intelligence for Organizations in Network Environments : data file C:\Users\hj_ww\Documents\Dione\data\healthdemo.csv

About DIONE Open Data File Bayesian Network: Infer Probabilities Stop Alge

Dashboard Explore  Graphical Model
Variables \/%Select All Data Clear Highlighted | Clear All Show Cases: (@) All Complete Incomplete 1299 cases for 10 variables
e B Smoker LungCancer VisitToTubia Tuberculosis E:::::I:Sis X_ray Bronchitis Dyspnea Age NrSmoked
Name Type Missing
Smoker @ <missing> yes yes no no yes yes yes yes 53 9| &
LungCancer C <missing> no yes no no yes yes no no 62 0
VisitToTubia C <missing> yes yes no no yes yes no yes 62 8
Tuberculosis C <missing> = = = no yes yes yes yes 74 10
TuberculosisOrCan... C yes yes no no yes yes no yes 47 6
X ray @ yes yes no no yes yes yes no 57 4
Bronchitis © <missing> yes yes no no yes yes yes yes Il 10
Dyspnea @ <missing> yes yes no no yes yes yes yes 61 6
Age N <missing> no yes no no yes yes no yes 53 0
NrSmoked & <missing> yes yes no no yes yes no yes 48 4
yes yes no no yes yes yes yes 72 9
yes yes no no yes yes yes yes 46 8



The column Type in the Variables table shows the data type of the variables, categorical
(C), ordinal (O) or numerical (N). DIONE infers the data type from the loaded data. If the
data for a variable have text values such as yes or no, the variable is categorical. If the data
of a variable consist of numbers, the variable is numerical, unless the number of distinct
number values is less than 12, in which case it is assumed the numbers are codes for
different levels and the variable is categorical. The data type of a variable can be changed
by clicking in the type cell of the variable and selecting a different type, for example making
variable NrSmoked numerical:

uuuuuuuuuuuu “ [ETT———
TuberculosisOr.. € <missing> yes yes no yes 47 6
X ray C <missing> yes yes yes no 57 4
Bronchitis C <missing> yes yes yes yes n 10
Dyspnea C <missing> yes yes yes yes 61 6
Age [\ <missing> yes yes no yes 53 1]
NrSmoked v O Jissing> yes yes no yes 48 4
(o] yes yes yes yes 72 9

m yes yes yes yes 46 8

yes yes yes yes 61 7

If you want to remove variables from the analysis, right-click on the column headers of these
variables to highlight them in red. If you change your mind about removing a variable, right-
click again on the selected column header. Press button cClear Highlighted = to remove the
variables highlighted in red:

i DIONE - Decision Intelligence for Organizations in Network Environments : a fil Document: \healthdemo.csv

Dashboard Explore  Graphical Model

Variables v Select All ighli Clear All Show Cases: (@) All Complete Incomplete 1299 cases for 10 variz
<filter> <missing> -
Smoker LungCancer Tuberculosis X_ray Bronchitis Dyspnea
Name Type Missing
Smoker C <missing> no yes yes yes yes
LungCancer C <missing> (e e ves no no
VisitToTubia C <missing> noe yes yes no yes
Tuberculosis C <missing> (= e yes yes yes
TuberculosisOrCan... C <missing> no yes yes no yes
X_ray C <missing> no yes yes yes no
Bronchitis C <missing> no yes yes yes yes
Dyspnea C <missing> no yes yes yes yes
Age N <missing> no yes yes no yes
C

no yes yes no yes

NrSmoked <missing>

no yes yes yes yes

no yes yes yes yes

These variables are removed from the Data table and will not be used for the Bayesian
network analysis but are still loaded. They can be added again to the Data table, if desired,
by selecting them in the Variables table and pressing the Enter key. You can also press
button Clear All | to remove all variables from the Data table and start again selecting
variables form the Variables table.

You can also remove variables from the Variables table by selecting them and pressing the
Delete key to unload them. This way it is easier to remove many variables at a time, but be
aware you can no longer access these variables in the current session.




Missing Values

The default code for missing values is <missing> . If your data have a special code for
missing values, you can set that code in the <missing> text box by typing the desired
code, pressing the Enter key and confirming the recoding in the next dialog, as in this
example with data from file healthdemo missingl .csv

' DIONE - Decision Intelligence for Organizations in Network Environments : data file 5 jwA\Documents\Dione\d

Recode Missinc
About DIONE Open Data File Load Data Bayes ==

Are you sure you want to continue?

Dashboard Explore  Graphical Model
Variables | v/ Select All Data Clear Highlighted ~ Clear Al T recode these values o <missing>: #RULL
Yes Cancel
crier Smoker LungCancer VisitToTubia Tuberculosis {I)l:::;cc:::s's
Name Type Missing
Smoker C <missing> yes yes no no yes
LungCancer C <missing> no no no no no
VisitToTubia C <missing> #NULL! no no na no
Tuberculosis C <missing> na no no no no
TuberculosisOrCan... C <missing> yes no FNULL! ne no
K-rav C <missinaz ¥Es e 1o 2 0o

For some data more than one value is considered to represent a missing value. You can set
several values as missing value by entering them in the <missing> field, separated by
commas:

i DIONE - Decision Intelligence for Organizations in Network Environment

About DIONE Open Data File Load Data

Dashboard Explore  Graphical Model

Save Dz

Variables V| Select All Data Clear Highlighted
<filters #NULL, NILT
Smoker LungCancer
Name Type Missing
Smnker c emicsinns yes yes

You can also set a code for a specific variable in the Variables table row for that variable, for
example NIL for variable LungCancer instead of #NULL! for all other variables here:

il DIONE - Decision Intelligence for Organizations in Network Environments : data file C \hj_v

Dashboard Explore  Graphical Model

Variables V| Select All Data Clear Highlighted | Clear All Show Ca
<filter> #MNULL!
Smoker LungCancer VisitToTubia Tuberc
Name Type Missing
Smoker C #NULL! ves ves no ne
LungCancer C N\L| I = E il =
#MNULL! no no no
VisitToTubia C #NULL!
no no no no
Tuberculosis C #MNULL!
yes no #MNULL! no



Complete and Incomplete Cases

Each row of loaded data contains a specific combination of values for the variables that are
selected for analysis. We call such a combination of values a case. For many analyses,
including common Bayesian network structure learning algorithms, it is necessary to have
only complete cases. i.e. cases with no missing values for any of the selected variables. In
DIONE it is easy to inspect complete and incomplete cases for a set of selected variables.

For example, with the data from file healthdemo missing .csv and missing value code set
to #NULL!, check radio button Incomplete

' DIOME - Decision Intelligence for Organizations in Network Environments : data file C\Users\hj_w\Documents\Dione\data‘healthdemomissing.csv

Dashboard Explore  Graphical Model
Variables V| Select All Data Clear Highlighted | Clear All Show Cases: All Complete (@ Incomplete 344 cases for 8 varial
<filter> #MNULL! o ) " Tuberculosis i:@ -
Smoker LungCancer VisitToTubia Tuberculosis OrCancer X-ray Bronchitis Dyspnea
Name Type Missing
Smoker C  #NuLLl no no no no no yes yes
LungCancer C ENULLL no no no no no <missing > yes yes
_-- yes no <missing> no no no yes no
Tulrzrailass T ENULLL no no no no <missing> no no no
TuberculosisOrCan.. C  #NULL! ves no <missing>  no no no ves ves
X-ray c ENULL no <missing = no no no no no yes
T T ENULLL yes no no no <missing> no no no
Dyspnea C ENULLL yes <missing= no no no no yes yes
no no no no no no no <missing>

The Data table now shows the cases with missing values, with missing value codes replaced

by the standard code <missing> used by DIONE. To give more insight in numbers of

missing values of all variables, the variables in the Variables table are colour-coded in

shades of red: darker red means a higher percentage of missing values, so in this example

variable VisitToTubia has the highest proportion of missing values. Values of a variable can

be inspected by double-c | i cki ng i n t he var iDatdthbe onvhratiat a c ol
button ‘@ Al selected to see all values:

ata Clear Highlighted | Clear All Show Cases: (@ All Complete
- . . Tuberculosis
Smoker LungCancer VisitToTubia Tuberculosis OrCancer X-ra Variable
vy ReEEe Cumulative | Cumulative
5 yes yes yes Values Frequency Percentage
) no no yes
nissing>  no no no EEEIIbE
3 i no 60 15.96% 60 15.96%
) no no <missing T T
- yes 23 6.12% 83 | 22.07% |
= ne <missing> ne ne <missing> 293 _ 376 100.00%
s no no no I I
) no <missing = no Total 376 | 100.00% [




To show complete cases, select radio button Complete

i DIONE - Decision Intelligence for Organizations in Network Environments ; data file C\Users\hj_w\Documents\Dione\data\healthdemomissing.csv

Dashboard Explore  Graphical Model

Variables v Select All Data Clear Highlighted | Clear All Show Cases: All '@ Complete Incomplete 32 cases for 8 variab
I
i g
<filter= #NULL! .
Tuberculosis
Smoker LungCancer VisitToTubia Tuberculosis OrCancer X-ray Bronchitis Dyspnea
Name Type Missing

Smoker C #NULL! ves yes yes yes yes yes
LungCancer C #NULL! = = no yes yes yes
Tuberculosis C #NULL! ne no e no yes yes
TuberculosisOrCan... C #NULL! ves no no no ves yes
X-ray C #NULL! ves no no no yes yes
Bronchitis C #NULL! yes no no no no no
Dyspnea C #NULL! o o no no yes yes
no no no no no no
yes no no no no no

You can now also see details on variables for complete cases only by double-clicking in the
vari abl eb6s da bDaatable Wwith tmen  Complete hraglio button selected:

Clear Highlighted | Clear All Show Cases: All '@ Complete Incomplete

Tuberculosis

oker LungCancer VisitToTubia Tuberculosis OrCancer X-ray Bronc
yes yes yes yes
no no yes yes
no no no yes
no no no yes p——
ariable . .
no no no yes Cumulative | Cumulative
T TR Frequency Percentage
no no no yes Values
no no no no
- ) ) 32 851% 32 851%
32 8.51%

Please note that, for numerical variables that have some nonnumerical values, the
nonnumerical values will de recoded to missing when selecting radio button Complete or

Incomplete



Explor e Data

Before proceeding to sophisticated data analysis, it is usually a good idea to explore the data
with relatively simple tools to develop a better understanding and intuition of their
characteristics. With DIONE it is simple to explore data by looking at one variable at a time
or by comparing two variables (univariate and bivariate methods): frequency tables, bar
charts, histograms, scatter plots and calculation of statistics such as mean, median, mode,
standard deviation, chi-square tests and risk ratios with p-values, as well as Bayes factors
and correlations. To make it easy to decide which variables are most interesting for
multivariate analysis, it is also possible to obtain bivariate comparisons between a variable of
interest and all other variables and see in one table which variables are likely to be related to
the variable of interest. The variable of interest will in many cases be an outcome variable for
which you would like to know causes.

One Variable

Select a variable in the Data table, by clicking anywhere in its data column, and press button

Calculate Frequencies |, press the Enter key or double-click to see a bar chart and/or
histogramandaf r equency t abl edatadtthd right af thevsareen, fobekample
variable Smoker with possible values yes and no:

@ DIONE - Decision Intelligence for Organ vork Environments _vw\Documents\Dione\data\healthdemo.csv

About DIONE Open Data File Load Data Bayesian Network: Learn Structure | Fit Parameters || Infer Probabilities [l Stop Algorithm RV frequency calculations comple|

Dashboard Explore  Graphical Model
i elec ata ear Highlighte ear ow Cases: (@ omplete ncomplete cases for 10 variables alculaterequencies alculate Bivariate Tests
Variables /| Select All Data Clear Highlighted | Clear All Show C: All G I I s 1299 for 10 bl Calculat Calculate B ite Tests
<filter> <missing> N Variable: Smoker
- _ . Tuberculosis .
Smoker LungCancer VisitToTubia Tuberculosis X_ray Bronchitis Dyspnea Age
e OrCancer 1.0
Name Type Missing e
Smoker € <missing> no no yes yes yes yes 2os
2
LungCancer c <missing > no no yes yes no no g E;
VisitToTubia C <missing> no no yes yes no yes g 05
Tuberculosis C <missing> no no yes yes yes yes ; 04
203
TuberculosisOrCan... C <missing> no no yes yes no yes Y
X_ray C <missing> g no yes yes yes no 0.1
0.0
Bronchitis T <missing> ne no yes yes yes yes 00 01 02 03 04 05 06 07 08 03 10
Dyspnea C <missing> o no yes yes yes yes value
Age N <missing> no no yes yes no yes Variable: Smoker
NrSmoked @ <missing> no no ves yes no yes
600
no no yes yes yes ves 2
2 50
no no es es es es
y b Vi y! g 400
@
no no yes yes yes yes é 30
no yes yes yes no yes ‘6 200
no no yes yes no yes £ 10
no no yes yes no yes 0
Smoke
no no yes yes no no meker
category
no no yes yes yes ves o e
no no yes yes yes yes =
no no yes yes no ves Eanabie . percentage | Comulative | Cumulative
no no yes ves yes ves requency | FeICeNtage | couency | Percentage
Values
no no yes yes no yes
no no yes yes yes yes Smoker
5
no no yes yes yes yes no 653 653 | 50.27% |
yes 646 1,299 100.00%
no no yes yes yes no S 1 1
e ne 5 = ne b Total 1299 | 100.00%
no no yes yes yes yes T I
no no yes yes no yes . ) |
< > ¢ >




For categorical or ordinal variables, a bar chart is shown. For numerical variables a
histogram is shown and under the frequency data in the frequency table their mean, median
and standard deviation are shown.

This example from the same data set also shows a histogram for a numerical variable: Age
(a bar chart is also shown to visualize the raw data):

- DIONE - Decision Intelligence for Organizations in Network Environments : data file cume ioney althdemo.csv

About DIONE Open Data File Load Data Bayesian Network: Learn Structure |  Fit Parameters || Infer Probabilities [l Stop Algorithm EEVAEWSE  frequency calculations comple|

Dashboard Explore  Graphical Model
Variables /| Select All Data Clear Highlighted | Clear All | | Show Cases: (@) All Complete Incomplete 1299 cases for 10 variables Calculate frequencies | Calculate Bivariate Tests
il i Variable: Age
<filter> <missing> . ~ __ Tuberculosis = ¢
LungCancer VisitToTubia Tuberculosis X_ray Bronchitis Dyspnea Age NrSm Ed
— OrCancer
Name Type Missing
Smoker C <missing> yes no no yes ves yes yes = I
S
LungCancer C <missing> yes I® no yes yes no no g
VisitToTubia @ <missing> ves no no yes ves no yes }.{
Tuberculosis € <missing> yes g ue yes yes &S pES u;
TuberculosisOrCan... C <missing> yes no no yes yes no yes H
X_ray T i yes no no yes yes yes no
Bronchitis T <missing> yes no no yes yes yes yes 5 10 15 20 25 30 35 40 45 50 S5 60 65 70 75 80 85
Dyspnea c <missing> yes no no yes yes yes yes value
Age N yes no no yes yes no yes Variable: Age
Nrsmoked @ <missing> yes no no yes yes no yes - 350
€ 30
yes no no ves ves yes yes s 78 =5
§ 250
yes no no yes yes yes yes H
g 20
yes no no yes yes yes yes 2 150 = 137
5 100
yes no yes yes yes no yes s & 68
£ 50 Et3
yes no no yes yes no yes ) il 1
yes no no yes yes no yes Age
yes no no yes yes no no category
W[6.0-137) W[13.7 - 214) W [21.4-29.1) M [29.1 - 36.8) M [36.8 - 44.5) W [44.5-52.2)  [52.2-59.9)
= ne ne = U= = = W [50.0-67.6) 1 [67.6-75.3) © [75.3 - 83.0]
yes no no yes yes yes yes =
yes no no yes yes no yes Variable G - a
Frequency | P
yes no no yes yes yes yes Frequel Percentage
Values e 2
yes no no yes yes no yes
yes no no yes yes yes yes
yes no no yes yes yes yes n LA 085% |
50 3.85% 61 4.70%
yes no no ves ves yes no . .
142 10.93% 203 15.63%
yes no no yes yes no yes 273 476 36.64%
yes no no yes yes yes yes 350 826 63.59%
yes no no yes yes no yes ~ 249 1,075 82.76% v
< > & > >
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Time Series Data

It is also possible to analyse time series data, including smoothing of a time series by
calculating a moving average and decomposition of a time series in trend, periodic and
random components. As an example we analyse these data on the age of death of
successive kings of England by selecting variable Age Death Kings in the Data table and
clicking button  analyse Time Series

@ DIONE - Decision Intelligence for in Network Environments

Dashboard Explore  Graphical Model
Variables V| Select All Data Clear Highlighted Clear All Show Cases: (@) All Complete Incomplete = 42 case... Calculate Frequencies Calculate Bivariate Tests Analyse%lme Series
<filter> <missing> Nr Age Death... Histogram
e 10
Name Type Missing e
Nr N 208
207
Age Death Kings N T
£ 06
_g 05
S04
So3
£ o2
01
0.0
]

This shows the following dialog. To smooth the time series, set the Smoothing Span
parameter, which is the number of values to use for a moving average calculation, form
example 7 here:

Time Series Options

Smoothing Decomposition

Smoothing Span Frequency

Smooth%ime Series Decompaose Time Series

The result is shown here, with data points as dots, the moving average as a blue line and a
regression line as a black line:

W DIONE - Decision Intelligence for Organizations in Network Environments : data file C\ \hj_vw\Documents\Dione\data\kingsmissing.cs\ - O

About DIONE Open Data File Bayesian Network: Infer Probabilities Stop Algorithm analysis completed

Dashboard Explore  Graphical Model
Variables v Select All Data Clear Highlighted Clear All Show Cases: (@ All Complete Incomplete 42 cases for 4 va... Calculate Frequencies Calculate Bivariate Tests Analyse Time Series
<filter> <missing> AgeDeath  Age Death Age Death Age Death Kings_timestep - Age Death Kings
Kings smo... Kings time... L7 Kings
Name Type M 80
- NaN 1 i
Age Death Kings_ti.. N 870
£
Age DeathKingss.. N NaN 2 € 50
=
Nr M NaN 3 £
a
Age Death Kings N NaN 4 o 40
NaN 5 <30
NaN 6 20 .
52.5714285... 7 w
0 4.1 8.2 123 164 205 246 287 328 369 41
53.2857142... 8 Age Death Kings_timestep
56.8571428.. 9 Bar Chart
56.7857142.. 10 1
58.9285714... 1
55.7857142.. 12 £
— - =
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To decompose a time series, set the Frequency parameter, which is the number of values
assumed for one period of the time series, for example 12 here for a dataset of monthly
births in New York:

Time Series Optians

Smoothing Decomposition

Smoothing Span Frequency

Smooth Time Series Decomposelgme Series

The result is shown here, with the top chart showing again data points as dots, the trend
component as a blue line and a regression line as a black line, and the bottom chart showing
the random component as dots and the periodic component as a blue line:
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