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Predicting Skier Days

Predictions with Oracle Data Mining
Features
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Who am I?
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Database Software
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ORACLE
ACE

— Database Engineering
— Development Process

——— Automation and Tooling

— Continuous Integration
—— Continuous Delivery

— Data Warehousing
— Software Engineering




What are we going to see?

-

sssssssssssssssssssssss



Agenda

How did we proceed?
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Why is this presentation about
data mining?
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University project
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What task needed to be solved?
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The task at hand!

time series forecasting

H#skiers
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What is skiing?
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What is skiing?

skiing
/'ski:1n/

Noun

The action of travelling over snow on skis,
especially as a sport or recreation.
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https://www.google.com/search?client=firefox-b-d&sa=X&bih=695&biw=1467&hl=de&sxsrf=ALeKk010i_BtuflQ0grL8E9thfqQOKC1ng:1601198946804&q=how+to+pronounce+skiing&stick=H4sIAAAAAAAAAOMIfcRowS3w8sc9YSn9SWtOXmPU5OINKMrPK81LzkwsyczPExLiYglJLcoV4pLi4GIrzs7MzEu3YlFiSs3jWcQqnpFfrlCSr1AA1JEP1JKqAFEAAPHsb7NXAAAA&pron_lang=en&pron_country=gb&ved=2ahUKEwiZkMHzgonsAhVUeMAKHdztCPsQ3eEDMAB6BAgDEAQ

What types of skiers do we have?
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Types of skiers

The Local

o ©®
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Types of skiers

The Weekend Skier
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Types of skiers

The Holiday Skier
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Types of skiers

The Single Day Opportunist
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Where do we get data?
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Where do we get data?

Swiss
open data
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Which tools do we use?
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Which tools did we use?

Autonomous
DB
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What do | need if | want to start
predicting stuff?

gemeinsam. selbststandig.



Preparation of predicting

Historical data

Know what you

want to predict

Some statistical
knowhow
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If | want to predict something,
where do | start?
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Asking the right question

«At which wind speed do we have to stop
the lifts because it’s too dangerous?»

«How many skiers are in the skiing area
on any day in the next 10 days?»

«How many skiers eat spaghetti in the skiing
area on any given day in the season?»
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How do | need to prepare my
dataset?
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Preparation of Dataset

One single table for the data

- Well-labelled

- Annotated

- Cleansed

~
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How should | arrange my dataset?
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O
Build your dataset O

Make assumptions

Use diverse data Reduce data

Use meaningful
data

O
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Feature Selection

All Features

Feature Selection

I

Final Features
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What should | do if values are
missing?
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Handling missing values

Delete row

Delete column

Insert special value
Insert summary value

Copy similar value
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General Remark on Data

Small
dataset

Bigger training sets
improve the accuracy of
the data mining model!

.

Accuracy

Gather data continuously! /

b1

@ Training set size (millions)
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What is data mining?
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Data Mining Process

Collection and
Preprocessing

i

Data Sources

Data Warehouse

~

schaltstelle

Data Mining
Model Predictions
S/
29~ .o .
\a o
n N
1\
Data Sets

Additional
Information

[

Action

=



What is data mining?

O
=
=
=
<
<
a

=

schaltstelle

Classification

PREDICTIVE
(SUPERVISED)

Regression

Clustering

DESCRIPTIVE - _
(UNSUPERVISED) I Association Analysis

== Anomaly Detection

>
}

Algorithm learns on a
labelled dataset
providing a specific
answer

Algorithm learns on an
unlabelled dataset
and tries to find
pattern on his own



What is inside my prediction
model?
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Finding the right algorithm

Y

A
2
| (e
|= .
= @
= -'/.
: ¢ o
.E ..I
- ¢ o °
(]

» X

% Independent Variable

schaltstelle



How do | find the right algorithm?
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Different data mining functions
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Regression

Feature Selection and
Extraction
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Different data mining functions — which one is the right one?

Regression
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Different Types of Regression
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Support Vector Machine
Generalized Linear Model

@ Multiple Regression
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How are we going to split the
data into two sets?
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Splitting of Dataset

L

| Training | Test |
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What’s important while splitting
datasets?
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Make it reproducible!
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ORA HASH

create table t test data as

select * from (
select ora hash(date 1d, 1, 11) hashvalue, t.*
from t all data t
order by date id

)

where hashvalue = 1;

create table t training data as

select * from (
select ora hash(date 1id, 1, 11) as hashvalue, t.*
from t all data t
order by date id

)

where hashvalue = 0;
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ORA_ HASH

create table t test data as max_bucket
select * from (
select ora hash(date 1d, 4, 11) hashvalue, t.*

from t all data t
order by date id .\\
)
where hashvalue = 0; seed value

create table t training data as

select * from (
select ora hash(date id, 4, 11) as hashvalue, t.*
from t all data t
order by date id

)

where hashvalue > 0;
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> 20% of the Data

> 80% of the Data




Creating the prediction model
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What are we going to build?

“ Np/
’ | LY
/ Prediction

Prediction Model

E=2

Test Data

Training Data

22

Settings Table
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@ Actual Data

M

Calculate Accuracy



Creating the prediction model — Settings Table

create table model settings (
setting name varchar2 (30 char),
setting value varchar2 (30 char)
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Settings Table — What to insert?

values (dbms data mining.algo name,
dbms data mining.algo generalilized linear model);

values (dbms data mining.prep auto,
dbms data mining.prep auto on);

values (dbms data mining.odms missing value treatment,
dbms data mining.odms missing value mean mode) ;
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ORACLE Database Actions — SQL-Arbeitsblatt

Navigator  Arbeitsblatter build-skiing-modell* o [+
ADMIN v

1 create tabld model_settings (

2 setting_name varcharl(3@ char},
Tabellen N 3 setting_value varchar2(3@ char)

a );

» EB SDWSERRS_SKIERS WEEKDAYS
» EB SDWSERRS_SKIERS WEEKEND

> BB SKIERS_ WEEKDAYS ‘

» B8 SKIERS_WEEKEND -

Abfrageergebnis  Skriptausgabe  DBMS-Ausgabe  Explain-Plan  Autotrace

@

v Consumer Group:

SQL-Historie

Laden von Daten

Q ADMIN



Building a Data Mining Model

dbms data mining.create model (

Name of our model
Data Mining Function
Table with training data
Granularity — Case ID

Target column for prediction

Settings table

~
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model name => 'skier model’,

mining function => dbms data mining.regression,
data table name => ‘skiers weekend’,

case 1d column name => 'date 1d’,

target column name => 'amount skier entries’,

settings table name => 'model settings’



How do | list all the available
models?
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List available models

select * from all mining models;
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How do | do predictions with my
model?
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Predictions with data mining model

select

t.date 1id,

prediction (sklier model using *) predicted skiers
from skiers data t ;
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Result
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WEEKDAY PREDICTION
MONDAY 4162
TUESDAY 5964
WEDNESDAY 7294
THURSDAY 6182
FRIDAY 5294
SATURDAY 8028
SUNDAY 9371
MONDAY 6409
TUESDAY 7002
WEDNESDAY 6394




ORACLE Database Actions — SQL-Arbeitsblatt

Mavigator  Arbeitsblatter

ADMIN v

Tabellen d

» B8 MODEL_SETTINGS

» EH SDWSERRS_SKIERS_WEEKDAYS

» EH SDWSERRS_SKIERS_WEEKEND ‘
¥ EH SKIERS_WEEKDAYS

» B8 SKIERS_WEEKEND

build-skiing-model-create-model * - (] 0

v

1 begin |

2 dbms_data_mining.create_model(

3 model_name => 'skier_model _weekdays',

4 mining function => dbms_data mining.regression,
5 data_table name => 'skiers weekdays',

6 case_id column_name => 'date id",

7 target column_name => 'amount skier entries',
8 settings table name => 'model settings’

g s

12 end;
11 f

Abfrageergebnis

Skriptausgabe = DBMS-Ausgabe  Explain-Plan  Autotrace

Consumer Group:

SQL-Historie

Laden von Daten

2 ADMIN ~



How do | know if my prediction is
accurate?
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Evaluation of Accuracy

100 % - Accuracy = Error Rate

'

Accuracy

-
o
-
-

ARZIY*3a0el

@ Training set size (millions)
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And then the model was tested...
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Accuracy of the model was bad...

WEEKDAY REAL AMOUNT OF SKIERS PREDICTION DELTA PERCENTAGE
MONDAY 2081 4162 100
TUESDAY 4114 5964 45
WEDNESDAY 6819 7294 7
THURSDAY 5368 6182 15
FRIDAY 4774 5294 11
SATURDAY 13337 8028 -39
SUNDAY 14333 9371 -34
MONDAY 9526 6409 -32
TUESDAY 8030 7002 -13
WEDNESDAY 7571 6394 -15

~
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So we needed to improved the
prediction...
but how?
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What can we do to improve our prediction?

Feature
engineering

o Multiple models
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How did it look before?

“ Np/
’ | LY
/ Prediction

Prediction Model

E=2

Test Data

Training Data

22

Settings Table
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@ Actual Data
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Calculate Accuracy



How does this look like?

Training Data Prediction
Model
MO-FR

SettingsTabIe \
a®
e — &

Prediction
Training Data Model

@ SA-SU
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Outcomes with two models

WEEKDAY REAL AMOUNT OF SKIERS PREDICTION DELTA PERCENTAGE
MONDAY 2081 2681 28
TUESDAY 4114 4568 11
WEDNESDAY 6819 6481 -5
THURSDAY 5368 5445 1
FRIDAY 4774 4952 4
SATURDAY 13337 11201 -16
SUNDAY 14333 12792 -10
MONDAY 9526 7754 -18
TUESDAY 8030 7224 -10
WEDNESDAY 7571 7916 4

~
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The models in comparison

WEEKDAY REAL # SKIERS 2 MODELS DELTA 2 1 MODEL DELTA 1
MONDAY 2081 2681 28 4162 100
TUESDAY 4114 4568 11 5964 45
WEDNESDAY 6819 6281 -5 7294 7
THURSDAY 6368 5445 1 6182 15
FRIDAY 4774 4952 4 5294 11
SATURDAY 13337 11201 -16 8028 -39
SUNDAY 14333 12792 -10 9371 -34
MONDAY 9526 7754 -18 6409 -32
TUESDAY 8030 7224 -10 7002 -13
WEDNESDAY 7571 7916 4 6394 -15
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What about the numbers?
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How to get detailed statistics per attribute

Prefix Model Name

/\/ - M

select * from DMSVDSKIER MODEL WEEKDAYS;
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How to get global statistics for the model

Prefix Model Name

/\/ - M

select * from DMSVGSKIER MODEL WEEKDAYS;

=
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ORACLE Database Actions — SQL-Arbeitsblatt @ | A ADMIN v

Navigator  Arbeitsblatter build_skiing_modell_details 0 6 ! . Consumer Group: L

v

ADMIN hd
1 select * from DMEVDSKIER_MODEL_WEEKDAYS; |

=

Views v 3
a4 select * from DMEVGSKIER_MODEL_WEEKDAYS;

> @& DMS$VASKIER_ MODEL WEEKDA)Y A
b @& DM$VASKIER MODEL_ WEEKEN( -
» ® DM$VDSKIER_MODEL_WEEKDA' ‘
» @ DM$VDSKIER_ MODEL_WEEKENI

» @ DM$VGSKIER_MODEL_WEEKDA!

b @ DM$VGSKIER_MODEL WEEKENI

» @ DM$VNSKIER MODEL_WEEKDA

b @& DM$VNSKIER MODEL WEEKENI

» @ DM$VSSKIER_MODEL_WEEKDAY

> ® DM$VSSKIER_MODEL_WEEKENI v

Abfrageergebnis  Skriptausgabe = DBMS-Ausgabe  Explain-Plan  Autotrace  5QL-Historie  Laden von Daten




What do | need to use those
features in Oracle DB?
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Free of Charge — Data Analytics Features

Our mission is to help people
see data in new ways, discover insights,
unlock endless possibilities.

=&
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Conclusion
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Put your
algorithms where

your data is!

- |In the
database

Data
preparation
is a lot of
work




Stop | need your slides!
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Pattern definition in the data is an essential part of data preparation. [@ Photo by Raphaél Biscaldi on Unsplash

Creating a Prediction Model in Oracle
Database!

=) Jasmin Fluri
\ % Dec 13, 2019 - 8 min read - m n [] ooo
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Swiss Open Data

Blog post (Summary of this presentation)

ORA HASH - Oracle Documentation

Oracle Analytics Features — License Information
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Model Statistics
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