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1 Project Data

1.1 Data Sources

RNLI Data: https://data-rnli.opendata.arcgis.com/datasets/rnli-returns-of-service/explore
Irish Weather Data: https://www.kaggle.com/conorrot/irish-weather-hourly-data

Bank Holiday Data:
https://www.citizensinformation.ie/en/employment/employment_rights_and_conditions/leave
_and_holidays/public_holidays_in_ireland.html#

ETL for Irish Weather Data

Source: Kaggle Dataset

Import as SQL table with fields as type nvarchar(50)

Data for later years has a space instead of NULL values

Convert to integer and float values

Calculate year, month, day, etc.

Delete values outside the range of the study, i.e. <2008 and >2019

1.2 Transformations

Irish Weather Stations * full list of 2079 stations in use since 1829. Select 25 active stations
using a text editor.

Rename stations to match dataset

name KaggleDataSetName
DUNSANY (Grange) DUNSANY
JOHNSTOWN

CASTLE JOHNSTOWNII

MARKREE CASTLE MARKREE
NEWPORT (Furnace) NEWPORT
SHERKIN ISLAND Sherkinlsland

1.3 SQL Scripts

Use SQL Scripts RNL1001, RNLIO03, RNLI006, RNLI008, RNLI012 to upload data
Use SQL Scripts RNLI002 to RNLI0O05 to prepare weather data
Use SQL Scripts RNLI007 to transform and update RNLI data

! https://www.met.ie/climate/available-data/historical-data
1


https://data-rnli.opendata.arcgis.com/datasets/rnli-returns-of-service/explore
https://www.kaggle.com/conorrot/irish-weather-hourly-data

Use SQL Scripts RNLI008 through RNLI1015 to further transform, extract partial data and
create tables to query.

Note: data tables may take some time to upload as they are quite large.
The final data table (vO3 grouped for Ireland is included in the Rapidminer artefact)

2 Calculate Closest Weather Station

Step 8 — calculate euclidean distances
Step 9 — generate csv and load into sql

Calculations are included in the excel files in the artefact

3 Initial Analysis
Replace UNKNOWN or NIL with blanks. 65k values replaced

Run Categorisation and Correlation Matrix in Rapidminer.
Saved process included in artifact
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3.2 Categorisation

There is a high correlation between results and attributes of the result - no impact on
prediction — leave them out.

4  Rapidminer
Import data from the sqgl server
Then use auto model to analyse the data and calculate the models.

The series of screen prints show how the connection to the sql server was set-up.

..,JJJJ Import Data - Build a query to create a data table. ks

Build a query to create a data table.

Aftributes Where Clause

~  dbo.Extract2015To2019.IncidentCount ~

Tables

ULUL AU S S Lauun

dbo.ClosestStationincidents
dbo.ClosestStationStations
dbo.CombinedDataSets
dbo.CombinedWeather

g " "
dbo.CombinediVeatherstations dbo. Extract2015T02019 BankHolidayWe ekendhame
aoo.DateTimeTemplate dbo. Extract2015T02019 RoSTypeGrouped v
dbo. Extract2015To2019
g vl < >
SQL Query
1 SELECT "HourInteger", "SAP_ID", "YearInteger", "MonthInteger", "DayInteger", "HourGroupInt", "HourGroupString", "ClosestWeatherStationI

2| FROM "dbo"."Extract2015To2819"

2 o = oW

dbo Extract2015To2019 BHLookup
dbo.Extract2015To2019.BankHoliday

dbo Extract2015To2019 BankHolidayWeekend
dbo Extract2015To2019.BankHolidayName

4== Pravious




L SOL Server Import and Export Wizard

Provide a Source
Type the SGL statement that will select data from the source database.

th

SQGL statement:

SELECT [rearinteger]
[HourGroup String]
[Air_Temp]
J[WetBulb_Temp]
[DewPoint_Temp]
J[Humidity]
[Wind_Direction]
[Wind_Speed]
JWind_GustsSpeed]
[Mean5ealevel Pressure]
[visibility]

[CloudHeight]
[CloudAmount]
[Rain]
[SunHrs]

[Weekend]
[GroupedCategorny]
[GroupedType]
[GroupedOutcome]
[IncidentCaunt]

[Bank Haoliday]
[BankHolidayWeekend]
[BankHolidayMame]
[BankHolidayWeekendMame]
[RoSTypeGrouped]
[Season]

FROM [NCI_M5c].[dbo]. [Exdract2015To2015]

=

Help | < Bac




_.L SOL Server Import and Export Wizard — O >
Configure Flat File Destination
Rl
Source qery: -

El
1 Specify the characters that delimit the destination file:
| | Row delimiter: [{CRHLF} ~|
Column delimiter: ICumma {1 ;I
h Edit Mappings... Preview... |
o
i
i
5
|
Help | <Back |[  Mext> Finish > Cancel |

Y




1

L SOL Server Import and Export Wizard — O P 1
The execution was successful v
L
'
@ 11 Total 0 Error
Success 11 Success 0 Warning
Details
_I Action Status Message
@ Initializing Data Flow Task Success
@ Initializing Connections Success
@ Setting SGL Command Success
@ Setting Source Connection Success
@ Setting Destination Connection Success
@ Validating Success
@ Prepare for Execute Success
(i) Preexecute Success |
r
@ Executing Success by
(i) Copyingto C:\Users\EFryer\Dropbox*NCIRL MSchDa...  Success 10430112 rows transfered
(i) Postexecute Success
L
Stop | Beport = |
°
Y
L 1 P Adbn Evbract 3015 TA N0



BE RMUSIA - Additonsl Catagoristion.sqf - locallNCI MSc (TVPHOOMEFryer (68) Exacuing =  Microsaft SO Sever Mansgemant Sudio
Fie Edt Vew Quey Poject Debig Took  Window Help
®- B-a-2BP Betey RE28R XOPa|2-C- |8
7]

) Smee@-.

Object Explorer ERIEA] .14 Adcitional.. (50) Executing.* = * L
Connect § ¥ ¢~ 4
B WeatherSeation_ Name (rarchar(50), null)
WestherStation_Lat (float, mull)
WeatherStation_Long (oat, mull > 1]
SirTerwp Post, ol Eile Edt Process View Connactons Sewngs Edfansions Hep L
WetBli Temp fcst, ) £ £ 2 3 i o
[
E wind D scshom " ! teg & Maine Terminoiogy - Met Ereann - The rish Me... J
i
8 E
B E
: ]
B

@ 9 Constraints. 160 6 o 1030 2100 250 0 1 o

Indexss 10 7 o 1000 1900 50 3 i oy
& i Semitics o o
& B do.hey_lish_westher
o EE dbosishWeatherStatorDetais
 EE @o.RNLI Lifeheat Station Locations
% M oo BLI Retums of Service Updsted
4 b executing query.

local) 1ADET) | TYPHOOMEFyer (60) NCLMSc 000228 Orows

Then connect the server to an Auto model.

Run various analysis to determine the impact of various variables on the models.

l!;ﬂh /fAzureNCIMSc/home/admin/mli-azure/Manual Process/1-Prep* - RapidMiner Studic Educational 9.9.003 @ Surface3-BA2 - O X
| Eile Edit Process View Connections Seftings Extensions Help
E H = H - b - . Design Resulis Turbo Prep Auto Model More » Find data, operators.._efc p| All Studio v ‘
Auto Model
Load Data Select Task Prepare Target  Select Inputs @
@ @ @ @
& RESTART  { BACK ) NEXT
Selected: 14 | Total: 23
@ DeseiectRed | 4 selectal | € Deselectan
Selected Status T Quality Name Correlation ID-ness. Missing Text-ness
4 - f winu_speed 7 v 3 : T N
— o 5
| o = MeanSealevelPressure 7 0
= 2 0
7 o — Visibility ? 0
N [ ] - CloudHeight ? 0
¥ — CloudAmount ?
. f— An indicator how text-
v

10



$HAmreNCIMSdhomav’admin..r’mli-amraf'ManualProcas;"l-Prep*—RapidMinerSﬂldio Educational 9.9.003 @ Surf.. — a X
File Edit Process View Conneclions Seflings Extensions Help

_‘ .=.H|' |’|' B ~ Design Results Turbo Prep ‘v@&mv

Auto Model

Load Data G)

) NEXT
Recent Data Sets Select Data for a New Model
N Al \
Summarised2015To2019DataExt Inf ti
AzureNCIMSc/Data/Summarised2015Tt niormation
»i
Extract2015To2019 I
I ocal Repository/Exiract2015To2019 This large data set will cause long run
L times. Your hardware might not be
RNLI_Returns_of Service_Initia > L
on this data. We recommend using a
IMSc ProjectData/RNL]_Retumns_of Sel - ! smaller data sample instead.
A |
RNLI_Returns_of Service
IMSc ProjectiiData/RNLI_Retu f S =
fEsmEER e - Name: Summarised2015T02019DataExiract
9 Number of rows: 2,060,896
Number of columns: 23
Load Results ol
L
- Attributes / Columns
rnli-azure
I AzureMCIMSchomefadmin/mli-azure Yearinteger, HourGroupString, Country, Region,
f BankHoliday, BankHolidayWeekend, Weekend,
Initial K means -7 Season, GroupedCategory, GroupedType,
IMSc ProjectProcessesfnitial K means | GroupedOuicome, RoSTypeGrouped, AvgTemp,
Humidity, Wind_Direction, Wind_Speed, Gusts,
MeanSeal evelPressure, Visibility, CloudHeight,
K Means -
CloudAmount, HourCount, IncidentCount
IMSc ProjectK Means
AMD Results 003 SVM - Model n
MLocal RepositoryfAMD Results 003 SVM LI
< > N Y.

[ SELECT RESULTS FDLDER] IMPORT NEW DATA

11



4.1 Examples of models

o

TumoPrep | AutoMocsl

Deployments

A
8% Missing Processing 223
L4 Ilnohmrn.um-«;
—vmw(vuau]

B Poformance 5371 e 10

@ Preacions 1331

o process | sz o

1 Production Data #7351
Production Model 2321 |

Load Text Modet

i

C

B

values.

processing of

missing vaues.

Recall nominal

value handiing

and encoding,
processing,

Load text model

o A

Operators

‘Searcn or Coeratcrs

¥ 1 Data Access (58)
» 171 Biending (83)

i

AEa

8

§iz

Take the values.

Allgeneral

context and
override the

values in the
single row with

steps (which do
not have an effect
onvalidation)
happen inside this
operator - double.
dickon it to see.
the detaits.

o Actcate Vi dom of Crowds

Missing

Remove nominal

—ll

scoring data.

‘many values and
perform encoding

# desired.

applicable) on
sconng set.

Load Festire Set

the training data.

v

L]

Elle Ed Procsss View Connecions Semngs  Exiensions Heip

SURFACE-A19T2

- a8 x

(e2] (L] (o [-]

Repository

wmsm Resulls

TumoPlep | AutoMooel

Depigyments.

[Fra ot oporaiors o P sasuan

PP R GReH|

\
BT

% Missing Procssaing (5227
7 Model {73z 0 %0 AN - 44
= Model Simulator 32221 &

Lo Text Madel

et

B

% opti
H Cotimai Parameters 13,
i Parameter Perormances
B Parformancs (57321010
@ Predictions (21000,

o process |2z 0 10
' Production Data =22+

+ Production Model 32331
[ Production Statistics (=22
B Runemes (17331 010 am

Operators

‘Search for Operators

» 7 Data Access (58)
¥ 15 Bending (83)

¥ I Cleansing (23)

¥ [ Mogeing (158)

» 17 Scorma (14)

¥ T validaon (30)

¥ 15 ity (38)

+ 77 Exdensions (143)
¥ [ Deplopment (1)

Recall nominal

value handling

Load text model
sothatwe

processing.

g
ext based
columns as for the.
training data.

G

3

S

—q
S

Generates
additonal
columins for 1o
£ and label and uses
the values from

Replace all
unknown

categorical values
by missing values.

<

Missing

Remowe nominal

Applytaxt

scorng data.

Leverage the Wisdom of Crowds

o Actate Wisdom of Crowds.

applicable) on
scoring set.

Load Feature Set

Load feature set
50 that we
generate the same
foatura sat s for
the training data

Load the
predictive model.

Explain Pr

Load statistics for
the training data

(]

2383

for creating the
explanations.

‘ Apply resulting
feature set on
scoring data.

Create predictions
for cases without
walue and add
explanations far
J predictions.

Logging
Ei -
cRD

I monitoring has
been activated,
the logging wil
happen inside of
this subprocess.

12



5 Deployment

After evaluating the results for the various models the final models selected can be deployed
using the RapidMiner deployment functionality.

This allows the use of the model simulator to predict the outcome for a specific set of
variables.

1l Model Details
Production Model InputData  Other Results Process
Lift Chart Known Values Feature Set Tradeoffs Feature Engineering Performances Encoding Processing ‘Cost Matrix
Performance Parameter Performances Optimal Parameters Optimal Feature Set Model Model Simulator Missing Processing
Weights Training Data Text Processing ‘Single Row Qriginal Runtimes Production Statistics Production Model Production Data Predictions
— AvgTemp: —_— 8205 ® | Most Likely: yes
WModel 1oo%
Simulater i 0%
s BankHolidayWeekend: no v @ 20%
T0%
B60%
_— . 50%
HourGroupString: afternoon ¥ (6] a0% .
30% 39%
20%
Humidity. —_— 78.061 @ 10%
0%

Season: Spring v 6]
VisibiliyGoodvBadt Bad v o | Important Factors for yes
Windspeed
WindSoriy: yes v @
HourGroupString
BankHolidayeekend
Windspeed: LightModerate ¥ (6]

AvgTemp
Visibility GoodvBad
Season

WindSorV'

.
3
B

-04 -0.3 -02 -0.1 0.0 a1 02 03 04
B Supports yes’ @ Confradicts ‘ves’

@ optimize | whatis tis?

Close
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Il Model Details

Production Mode! H Input Data [ Other Results ‘Process |

Lift Chart | | Known Values ‘ ‘ Feature Set Tradeoffs ‘ | Feature Engineering Performances ‘ Encoding Processing ‘ | ‘Cost Matrix
Performance ‘ Parameter Performances ‘ ‘Optimal Parameters ‘ | Optimal Feature Set ‘ Model Model Simulator Missing Processing
Weights H Training Data H Text Processing H Single Row Original H Runtimes H Production Statistics H Production Model H Production Data H Predictions

—tt AvgTemp: == |g2e8 | ® | Most Likely: no
Model 100%
o . 0%
BankHoliday' ‘ no " ® 20%
70%
60%
HourGroupString, ‘ afternoon ¥ | @ :g:
30%
20%
Humidity U | 78.081 | ® To%
Season, ‘ Summer ¥ | @
VisibilityGoodvBad: | Good ¥ @ | 'mportant Factors for no
WindSorw, ‘ no ¥ ‘ @
VisbityGoodvad I
WindSoriy I
Humicity I
04 03 02 01 [} 01 02 03 04
@ Supports no’ @B Contradicts 'no’
| I.Opﬁmize What is this?
| Close

14




