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Overview

* Who is SpareBank1l SMN?

* What is the Model factory?
* Why did we create it?

* What can it do?
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About SpareBankl SMN

* Part of the SpareBank1-alliance
-The SpareBank1 alliance is the third biggest bank in norway

* SMN is the regional bank for Central Norway
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Most complete financial house in Norway

()
Pension
Real estate
Financing
Cv
Payments

With sustainability, presence, digital solutions and regional and local
knowledge as our foundation SpareBank
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Five strategic priorities leading up to 2023

Take the lead in the

Increase digitalisation and Integrate sustainability into Take advantage of the the
Create «One SMN» development of Norway’s
use of insight _ the business power in our ownership
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Strengthened customer Ensure relevance »  Cooperation as a »  Sustainable development > The region’s development
offering and distribution New digital solutions competitive advantage > Reduce risk and value cration
Simplification and New revenue streams »  Growth >  Realize business »  Pride and commitment
streamlining Streamlining opportunities »  Strengthened position

Attractive jobs
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Why create a model factory?

Our analytical life cycle Large number of
was fragmented models required

Why 90 percent of all machine
learning models never make it
into production

Companies are lacking leadership support, effective communication
between teams, and accessible data

Why 90% of Machine

Learning Models Never
Make it to Production

By Redapt Marketing | Posted on December 9, 2019 | Posted in

30.07.2020

WHY 88% OF MACHINE LEARNING MODELS
ARE NEVER TAKEN INTO PRODUCTION
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The Analytical Life Cycle

* The analytical life cycle used to be quite fragmented — and
hard to document well

Guide, Enterprise miner
tistics

Enterprise Guide Enterprise Ediit g
miner, ~ SAS
Excel, EG ™ “"batch

* And scary to change — If it ain’t broke, don’t fix it
SpareBank
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Making big data managable

* More than 40 different products/product catergories
* Each product can have dozens of data points that need

variables
-Some customers can have multiple of the same product

* Resulting in a dataset of between 1500 and 2000 variables

e ...and then a new product is launched, requiring a new batch
of variables, and triggering a need to retrain all 40 models

* How can we safely change the datasets for training and
scoring and keep track of all the changes?

SpareBank
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Two important features of our rig

* Datasets for building models and scoring are built from specific
date ranges instead of querying a wide table with data aggregated
by each month or year
-E.g. 30 days before customer purchased product

-Avoids problems with data leakage while still being relevant in relation
to the date of purchase

* Instead of adding columns to one big wide table, we develop code
for aggregating data in a given time interval

-In a sense, we are treating feature engineering from raw data sources
as the first step in our score code

SpareBank
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Flexible Analytical Base Tables (ABTs)

EH <]

o Primary ABT ¢ SECOndary ABT

“Wide dataset used to build -Code that generates aggregated
data for a given subject matter

or data source — e.g. card

models and score models in

production | transactions, insurance, CRM-
-Consists of several different data
secondary ABTs -Multiple different versions can
-One record per customer exist to test different
aggregations of the same data
source

o SpareBanko
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Creating an ABT with new data

* A primary ABT can consist of several secondary ABTs

ABT PMD v1
‘ ABT PMD_v2

CCCCCC
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Creating an ABT with new data

* And if a new version or completely new secondary ABT is created,
a new primary ABT for scoring and production can be deployed

12 SpareBaSnMIﬁo
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Data is built based on date range

Customer Events

Customer_id | bvent_at__| Event-cd

123456 01JAN2020 PhoneCall_BS S

- econdary-ABTs
123456 12JAN2020 CreditCard_FK y
123456 28FEB2020 HouseMortage MIS

[ransactions vi TransOut_amt

123456 15JUN2020 HouseMortage C ce o
123456 51212 45021
123457 35168 12648
< / > 123458 98523 36562
Sample date / 123459 12684 20185 ABT for training and production

123456 01DEC2019

acklont ABT_PMD_v1 mﬂﬂﬂﬂ_

. 123456 1 0

123457 15MAR2021 s 51212 45021 0 1000000
123457 1 1 —

123458 29JUN2019 < / > acs ) 2 35168 12648 1 1 1 800000
12345 1

123459 12DEC2020 3 98523 36562 1 0 1 500000
123459 0 0

4 12684 20185 0 0 O

Insurance_vl
Life_flg

123456 1000000

< / > 123457 1 800000
123458 1 500000
123459 0

SpareBank

13 SMN

INTERN




Why create a model factory?

Entire Analytical Life Automated version Complete self-service
Cycle in one interface control and history for without involving IT
models and datasets and DWH
. E f | tact
Self-documenting asy and fast deployment Allow A/B-testing of
of ABTs and models both models and ABTs

A

Vet

SpareBank
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* A framework for the Analytical
Life Cycle

* Built around an in-house web
application based on Centric
Innovation’s Report Portal
(Rapportportal)

* A SQL database at the core
 Uses SAS Stored Processes, SAS
programs and the VIYA API to

create datasets and build models
* Keeps track of both models,
scoring data and training data

@ Modellfabrikk
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Sampleoversikt ABT 2.0

Sampleoversikt ABT 2.0

ﬂ Lagre

il Slen

Sample_id
PMMN_1_Kredittkort_FK_vl
PMD_1_Kredittkort_FK_vl
PIMO_1_Kredittkort_FK_u2
PMMN_1_Kredittkort_FK_v2
PMMN_1_Kredittkort_FK_v3
PMM_1_Telefon_BS_v3
PMD_2_Telefon_B5 vl
PMD_2_Bsu_FK_v1l
PIM_1_Bsu_FK_vl
PMM_1_Barneforsikring_FK_wvl
PMD_Z_Barneforsikring_FK_v1l
PMD_Z_8illaan_Fk_v1
PMM_1_Billzan_F¥_v1
PMD_2Z_Innboforsikring_FE_wvl
PMD_2_Sparskonts _FE_vl
PMD_1_Innboforsikring_FK_wl
PMD_1_Innboforsikring_FK_v2
PMD_2_Bilforsikring_F¥_v1
PMD_2Z_Telefon_385_v2
PMM_1_Bsu_FK_v2
PMD_2_FondsProdukt_F¥_vl
PMM_1_FondsProdukt_FK_vl
PMMN_1_Innboforsikring_FK_v1l
PMD_Z_Personforsikring_FK_v1
PMD_2Z_Boliglsan_FK_vl
PMM_1_Personforsikring FK_wl
PMD_2_Personforsikring_F¥_v2
PMM_1_Personforsikring_FK_v2
PMD_Z_Barneforsikring_FK_vZ
PMD_2Z_Uforeforsikring_FK_vl
PMM_1_WUforeforsikring_FE_wl

DRAMY T Diefrrcibrine B 14

Lag nytt Sample

x

smn-dvh-app.sblasparebankl.no

Modellfabrikk

Lag ny modell VIYA Avansert

Sample_nm

PMM_1 Kredittkort farste kjgp versjon 1
PMD_1 Kredittkort fgrste kjgp versjon 1
PMD_1 Kredittkort fgrste kjgp versjon 2
PMM_1 Kredittkort farste kjgp versjion 2
PMM_1 Kredittkort farste kjgp versjon 3

PMMN_1 Telefon besvart versjon 3

PMD_2 Telefon besvart versjon 1

PMD_2 BSU farste kjgp versjon 1

PMM_1 BSU ferste kigp wversjon 1

PMMN_1 Barneforsikring figrste kjgp versjon 1
PMD_2 Barneforsikring figrste kjgp versjon 1
PMD_2 Billén figrste kjgp versjon 1

PMN_1 Billdn farste kjgp version 1

PMD_2 Innboforsikring fgrste kjgp versjon 1
PMD_2 Sparekonto farste kjgp versjon 1
PMD_1 Innbofersikring farste kjgp version 1
PMD_1 Innboforsikring farste kjgp versjion 2
PMD_2 Bilforsikring farste kigp versjon 1
PMD_2 Telefon besvart versjon 2

PMM_1 BSU f@rste kigp versjon 2

PMD_2 Fondsprodukt farste kjgp versjon 1
PMMN_1 Fondsprodukt fgrste kjgp versjon 1
PMMN_1 Innboforsikring figrste kjgp versjon 1
PMD_2 Personforsikring fgrste kigp versjon 1
PMD_2 Boligldn ferste kjgp versjon 1

PMM_1 Personforsikring fgrste kigp versjon 1
PMD_2 Personforsikring farste kjgp versjon 2
PMM_1 Personforsikring farste kigp versjon 2
PMD_2 Barneforsikring figrste kjgp versjon 2
PMD_2 Ufareforsikring farste kigp versjon 1
PMM_1 Ufgreforsikring forste kigp versjon 1

DRAT T L incfmreibrinm fhrrba bidn uaesinn 1

Lag ny modell Python

Hendelse_cd

Kredittkart_FK
Kredittkort_FK
Kradittkort_FK
Kredittkart_FK
Kradittkart_FK
Telefon_BS
Telefon_BS
Bsu_FK

Bsu_FK
Barneforsikrin...
Barneforsikrin...
Billaan_F¥
Billaan_FK
Innboforsikrin...
Sparekonta_FK
Innboforsikrin...
Innboforsikrin...
Bilforsikring_FK
Telefon_BS
Bsu_FK
FondsProduks...
FondsProdukt...
Innboforsikrin...
Personfarsikrin...
Boliglaan_FK
Personforsikrin...
Persanforsikrin...
Personforsikrin...
Barneforsikrin...
Uforefarsikring...

Uforeforsikring...

livefmrrilorine EF

Modelloversikt ABT 2.0

Hendelse_desc

Kredittkort farste kjgp
Kredittkort fgrste kigp
Kradittkort fgrste kjgp
Kredittkort farste kjgp
Kredittkort farste kjgp
Telefon besvart

Telefon besvart

BSU fgrste kjgp

BSU f@rste kjgp
Barneforsikring farste kjgp
Barneforsikring farste kjgp
Billdn farste kjgp

Billdn farste kjgp
Innbcforsikring figrste kigp
Sparekonto f@rste kjgp
Innbeforsikring figrste kjgp
Innboforsikring fgrste kjgp
Bilforsikring figrste kigp
Telefon besvart

BSU fgrste kjgp
Fomdsprodukt fgrste kigp
Fondsprodukt fgrste kigp
Innboforsikring fgrste kjgp
Personforsikring fgrste kjgp
Bolighin ferste kige
Personforsikring figrste kigp
Personforsikring farste kjgp
Personforsikring fgrste kjgp
Barneforsikring farste kjgp
Ufgrefarsikring farste kjgp

Ufgreforsikring farste kigp

| isefrrileine farcta Lidn

What is the Model Factory

Modelldetaljer_VT¥A

SampleVersjon

[

[

ABT_cdt
PN
PMD
PMD
PN
PN
PN
PMD
PMD
PN
PN
PMD
PMD
PMN
PMD
PMD
PMD
PMD
PMD
PMD
PN
PMD
PN
PN
PMD
PMD
PN
PMD
PN
PMD
PMD
PMN

DhATY

Forretningsregel

KredittkortScore_fig
KredittkortScore_fig
KredittkortScore_fig
KredittkortScore_flg

KredittkortScore_fig

BSUScore_fig
BSUScore_fig
BarneforsikringScare_flg

BarneforsikringScare_flg

InnboforsikringScore_flg

Inmbcfarsikring3care_fig

BSUScore_fig

Inmbcfarsikring3care_fig

BarneforsikringScare_flg
UforeforsikringScore_flg

UforeforsikringScore_flg

| iefmrribrimelrmea flm

SampleStart_dt
5.05.2018
18.05.2018
12.05.2018
28.06.2018
28062018
01.01.2019
01.01.2019
05.07.2018
05.07.2018
06.07.2018
07.07.2018
08.07.2018
08.07.2018
12.07.2018
13.07.2018
01.03.2016
01.01.2018
27.07.2018
01.06.2019
30.07.2018
04082018
04.08.2018
04.08.2018
04.08.2018
05.08.2018
05.08.2018
08082018
02.08.2018
10.08.2018
11.08.2018
11.08.2018
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SampleEnd_dt

28062021

28.06.2021

22062021

01.07.2021

01.07.2021

04.08.2021

04.08.2021

04.08.2021

04.08.2021

10.08.2021

11.08.2021

11.08.2021

11 NR N1

Outlib
h_med
h_mod
h_maod
h_med
h_med
h_mod
h_mod
h_mod
h_maod
h_med
h_med
h_meod
h_mod
h_mod
h_maod
h_med
h_med
h_meod
h_mod
h_mod
h_maod
h_med
h_med
h_meod
h_mod
h_mod
h_maod
h_mod
h_med
h_meod
h_mod

b e

£455

5460

24

2427

7082

2206

2059

4086

£1na

Target0_n
46567
54095
54638

50104

74233
186021
180764
71946
111699
85045
113443
11177
152770
1831
24032
152100
£3071
8611
112315
129817
48641
112463
48745
186855
122526
£0140

1CEET 1
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ABT_desc

Original ngytral #
Original ABT PM
Original ABT PM

Original ngytral /

Griginal ngytral /
Original ngytral #
ABT med |GK, de
ABT med IGK, de
Original ngytral £

Original ngyti

ABT med IGK, de
ABT med IGK, de
Original ngytral ¢
ABT med IGK, de
ABT mead IGK, de
Original AET PM
Original ABT PM
ABT med IGK, de
ABT med IGK, de
Original ngytral /
ABT mead IGK, de
Original ngytral /
Griginal ngytral #
ABT med IGK, de
ABT med IGK, de

Original ngyt

ABT mead IGK, de
Original ngytral /
ABT med IGK, de
ABT med IGK, de

Original ngytral ¢

ART rnad 1ZF A=
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What is the Model Factory

SQL database

A framework for the Analytical Life Cycle

In-house web application

9.4
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PMD_2_Telefon_BS_v1_m5
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Current scope of Model Factory

Inbound

0
D Mobile Bank

Mainly next best offer
models for retail

—~+

[ Internett Bank

banking
Outbound
. Probability of Churn
40-50 models in
- B swvs
production
O Probability of Loan
Default
Probability of
() answering marketing 0 Phonecall
phonecall
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What can it do?

* | will demonstrate what our Analytical life cycle looks like for a

novel request
- A new predictive model is requested from the business side
- For an outcome we don’t yet have a variable for
- That requires aggregation of a new data source as addtional
Input
* And show how our model factory allows us to solve this case
in @ matter of hours

SpareBank
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A novel request

* Marketing wants a prediction for how likely it is that a
customer will answer the phone, so an outbound campaign
can spend less time on calls that won’t even be answered

* We have new CRM data that has not yet been included in an
ABT, including data on how often the customer is in contact
through different channels

SpareBank
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On the to-do-list:

* A new event needs to be defined — answering a call

* A new code for secondary ABT needs to be developed for
aggregating CRM data

* New primary ABT including the new columns from the new data
source needs to be put into production

* Create training data

* Train model

* Model needs to be put into production — including sending score to
Marketing (Adobe Campaign) and CRM (Microsoft Dynamics)

o SpareBaSrgﬂlﬁo
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Defining a new event

* The event is defined as recieving and answering a call

* The non-event is defined as having recieved but not answered
a call

* DI|-studio job for customer events is edited and redeployed

antatata (<

o Wt

st | | aamaemmml | T T T o | w1 T T T T T T T T T [ [ e— R

nnnnnnnnn

SpareBank
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New code for aggregating CRM-data

* One of our data scientists develop a new ABT-code using a
code template in Enterprise Guide/SAS Studio or in DI-Studio

ile di , grarr elp * - 4 i i
Fil Edit gram T Help *- & 78 SAS Data Integration Studio 4.904 - DID1x

S5A5 Enterprise Guide has recowvered some items, which were last sawved at 20.08.2021 12:1

File Edit View Check Outs Actions Debug Tools Window Help

SAS Enterprise Gui MNew + =Y | o Ba BB X | e | | & &5 | i | o el B |l,‘ﬁ| =4 | yol | P |Workspace Server
Open ltems e . Transformations - : % H_ABT_PMD_Fond_v2 *
s : Debug 1 a| 4
= o S Folders Imentory i I el e
GF Start Page - [ ABT_PM_dybde_tmp A~
B * H_ABT prograrmmal : - ([0 ABT_PM_noytral_tmp
- [ ABT_styre =
h_abttmp.h_abt pm E Adferd ! : . [ —— 5
- Analysemart Fe= _ROOUKT_ - . [r———
= o {1 daim s [ e .
-7 Korona til VA rane - & = & 2
- [ Modellutikling T
i -3 Scoremart Ry Prodaparcs B
1 [ vIvAMod_pub TN
1 = [ Jobber
1 [0 _arkiv 0
z B~ [ ABT 20 i
i - 4% h_abt_pm_Daglig_Oppdat Lt A
1 §3} H_ABT_PM_kundeprodukt
- $3% H_ABT_PM_PeriodeTabell, 3 & o . = = T
§:?n- H_AET_PM_produkt_sams {17 dei @:‘ Ay prmdosascs a [ 2L doim a[ Sy & 2 "_ijj Tabis Loadar s u...'.:ﬂ:'.:.‘.,..
- - &3 H_ABT_PMD_digitalbank_ s nrbihising
P Server >
e oLA - 4% H_ABT_PMD_Fond_v1
I - $u% H_ABT_PMD_Fond_v2 A
-~ &4 H_ABT_PMD_forsikring_v1 n L 2 ; n & &
) [ H_ABT_PM_ - . - . i baduiing arad
%‘:}’ H_AET_PMD_Kredittkort_ Smpletute ] = ¥ o el PR &
%‘:}’ H_ABT_PMD_kunde_v1 g o g -in— £ bt &
- 4s% H_ABT_PMD_produkt_v1 glj'wdw'“
- §ut H_ABT_PMD_saldo_v1 ot b =
- 4u% H_ABT_PMD_transaksjon_ <@
- 4ut H_ABT_PMN_Noytral _v1 ; J -
- [ ABTPM dam [P E| (1) dam B A rmdnpares B
Fl-- (1 ABT PM novtral N o = o
2 < > 2
a1 -
: - - 0
3 Basic Properties X Uy prodswassa L
= Mame Yalue Bulkding artad by 4
: Name H_AET_PMD_Fond_v2 <
4 Description [T
a - L —
2 Folder Location /01 SMMN/01_a SMN DVH/MH_... 'I O [
TA——
Checked Out By {
Tables Loaded H_ABT_PMD_Fond_v2 b ; i
Last Modified By d203171X [ ™ {7 deim a_; W) prdosases
Metadata Modified 29jun.2021 12:18:59 (by V... A st E
Metadata Created 06.apr.2021 12:04: 10
H 17) 18)
Metadata Archived onrae |n S
Metadata Archived As -] Lage garrge it |5
ra Prickays_ram Pl
Logical Type Jobb - <@
Metadata ID ASBUOSAB.C100069T
Usage Version 1.0
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. Live Demo
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To round things off

* (Almost) all of the Analytical Life Cycle in one web application

* Any model created through the application is by nature ready
to be deployed to production

* A new model, for a new target/outcome, using new data can
be put in production in a few hours

* Automated versioning, monitoring and documentation
reduces human error and workload

SpareBank
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. Not so live demo

SpareBank 1



Deploying a new secondary-ABT

 * Enter path to program
SDareBamﬁo Modellfabrikk . s e e 205178 f i | e

Administrasjon v cC @

e Give name and

Filsti ‘Waiuapsasdid1y01 SMNYD1_a &

description

del-ABT beskrivelse ABT for CRM-data

* Press «Register»
= * Code is validated

delABT_nm del&BT_desc del&BT_path versjon nyABT o L

H_ABT_PMD_FOND_V1 Original ABT for fond mot E_HIST \\giuapsasdi01y01 SMN\01_a SMM DVH)\Progr... 1 E . N a I I l I n g C O n Ve n t I O n S a re
H_ABT_PMM_MOYTRAL_... Original ngytral ABT mot E_HIST ‘\\giuapsasdi01401 SMNYO1_a SMN DVH\Progr... 1 E

H_AET_PMD_FOND_V2 ABT for Fond versjon 2 ‘\aiuapsasdiD1\01 SMNYD1_a SMMN DVH\Progr... 2 I:

H_ABT_PMD_DIGITALBA. . Original ABT for digitalbank mot E_HIST ‘\\giuapsasdi01401 SMNYO1_a SMN DVH\Progr... 1 E C e C e

H_ABT_PMD_FORSIKRIN. .. Original ABT for forsikring mot E_HIST \\giuapsasdi01y01 SMN\01_a SMM DVH)\Progr... 1 E ° °

H_ABT_PMD_KREDITTRD.. Original ABT for kredittkort mot E_HIST ‘\\giuapsasdi01401 SMNYO1_a SMN DVH\Progr... 1 E . C h k f I I r b I

H_AET_PMD_TRAMSAKS)... Original ABT for transaksjon mot E_HIST ‘\aiuapsasdiD1\01 SMNYD1_a SMMN DVH\Progr... 1 I: e C I a V a I a e S

H_ABT_PMD_SALDO_ V1 Original ABT for saldo mot E_HIST ‘\\giuapsasdi01401 SMNYO1_a SMN DVH\Progr... 1 E

H_ABT_PMD_KUNDE_V1 Original ABT for kunde master mot E_HIST \\giuapsasdi01y01 SMN\01_a SMM DVH)\Progr... 1 E h a V e | a b e | S

H_ABT_PMD_PRODUKT_.. Original ABT for produkt mot E_HIST ‘\\siuapsasdi01\01 SMNYO1_a SMMN DVH\Progr... 1 E

H_AET_PMD_DEBETKOR... ABT for debetkort versjon 1 ‘\aiuapsasdiD1\01 SMNYD1_a SMMN DVH\Progr... 1 I: Y

H_ABT_PMD_IVERKONT.. ABT for IVER kontaktdata versjon 1 ‘\\giuapsasdi01401 SMNYO1_a SMN DVH\Progr... 1 E . D u I I C a t e C O | u m n n a m e S
H_ABT_PMD_IGK_V1 ABT for inngangskanal versjon 1 \\giuapsasdi01y01 SMN\01_a SMM DVH)\Progr... 1 E

checked
* Automatic versioning

SMN
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Creating a primary ABT with new

@ Modellfabrikk

< c O

SpareBanko

SMN

Administrasjon

Lag ny ABT

(®) Lagny ABT ™ Lagre

delABT_nm
H_ABT_PMD_FOND_V1
H_ABT_PMM_MOYTRAL_V1
H_ABT_PMD_FOND_V2
H_ABT_PMD_DIGITALBAME_V1
H_ABT_PMD_FORSIKRING_V1
H_ABT_PMD_KREDITTKORT_V1
H_ABT_PMD_TRANSAKSIOMN_V1
H_ABT_PMD_SALDO_V1
H_ABT_PMD_KUNDE_V1
H_ABT_PMD_PRODUKT_V1
H_ABT_PMD_DEBETKORT_V1
H_ABT_PMD_IVERKONTAKT_V1

H_ABT_PMD_IGK_V1

delABT_

Origina

Origina

Vanager

Ny del ABT

desc

ABT fior fond mot E_HIST

ngytral ABT mot E_HIST

ABT for Fond versjon 2

Origina
Origina
Origina
Origina
Origina
Origina

Origina

ABT for digitalbank mot E_HIST
ABT fior forsikring mot E_HIST
ABT for kredittkort mot E_HIST
ABT for transaksjon mot E_HIST
ABT fior saldo mot E_HIST

ABT fior kunde master mot E_HIST

ABT for produkt mot E_HIST

ABT for debetkort versjon 1

\\ziuapss

\\aiuapss

ABT for IVER kontaktdata versjon 1

ABT for inngangskanal versjeon 1

delABT_path

V\aiuapsasdi0l\01 SMN

\\aivapsasdiol\01 SMN
Waiuapsasdi0l\01 SMN
V\aiuapsasdi0l\01 SMN

\\aiuapsasdi0l\01 SMN

Waiuapsasdi0l\01 SMN
V\aiuapsasdi0l\01 SMN
\\aiuapsasdi0l\01 SMN
Viaiuapsasdiol\01 SMMN

V\aiuapsa 1401 SMN

V\aiuapsasdi0l\01 SMN

1401 SMNY

1401 SMNY

\D1_a SMN DVHY

01_a SMN DVH\

\D1_a SMN DVHY
\D1_a SMN DVHY
\D1_a SMN DVHY

\01_a SMN DVH\

01_a SMN DVH\

\01_a SMN DVHY
\01_a SMN DVHY
\O1_a SMN DVHY
\O1_a SMN DVH\
\O1_a SMN DVH\

\D1_a SMN DVHY

Program

Programmer\3...

al

m

Erh

Programmer3...

o

mmery3...

versjon

nyABT

OO0 000 QOO

# (i) Stian Fagerli Arntsen (D203171)

* Give a description of the
new primary ABT

* Select which of the
secondary ABTs to
include. Eg. CRM v1 and
Transactions v2

* Press «Create new ABT»

* New primary ABT table
is created and ready for
creating traing data and
for scoring in production

areBank

SMN




Put a new primary ABT in production

* To set a new ABT
in production,
e simply change the
production flag to
1

ABT-oversikt

SpareBank

SMN

NNNNNN



Navigate from Administration to
Model factory

Modellfabrikk X 3 5 ogon
< Cc 0O smn-dvh-app.sb1a.sparebanki.no
SDBTEBBHRO Modellfabrikk o o
SMN # (i) Stian Fagerli Arntsen (D203171)
Administrasic | C @

I Modellfabrikk

Ny del ABT
Modelifabrikk

Manitorering Modelifabrikk
ABT_desc ABT id ABTprodsat_flg
Original ABT PM Dybde mot E_HIST PMD_1 1
Original ngytral AST mot E_HIST PMMN_1 1
r
ABT med IGK, debetkort, IVER og Fond v2 PMD_2 o

’e SpareBank

SMN

INTERN
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Create a new training dataset for the
new target event

& Modellfabrikk

&« = 0 @ https//smn-dvh-app.sbla.sparebankl.no E . C re a t e a n e W

SDBTEBEHRO Modellfabrikk i
# (i) Stian Fagerli Arntsen (D203171)

SMN

Modellfabrikk - C @

Sampleoversikt ABT 2.0 Lag nytt Sample Lag ny modell VIYA Avansert Lag ny modell Python Modelloversikt ABT 2.0 Modelldetaljer_VIYA ; a I I l p I e

m Lagre D Nytt Sample ﬁ Slett @ Lag Sample

Hendelse_cd ABT_Id SampleStart_dt Farretningsregel

S — * The new event for

Sparing i forsikring siste avslutning

Sparing farste kjop

«Answer call» is

Ufpreforsikring farste kjgp

Ufareforsikring siste avslutning

— automatically
available from the
dropdown list

SpareBank

SMN




Create a new training dataset for the
target event

B . sclect which ABT
to use

= * Select start date of
the data sample —
usually three years
prior to today

Hendelse_cd

SpareBank

> SMN
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Create a new training dataset for the

Hendelse_cd

BsUScore_flg

BarnaforsikringScore_fig

Kredittkortscore_fig

UforefarsikringScora_flg

Ulykkesforsikringscore_flg

* Some targets have

business rules

* E.g. BSU (Youth
Savings for House)
has to be under
the age of 34

* Press «create
sample»

SpareBank

SMN
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What happens under the hood?

* The SAS program populates a table with all customers who
had a phonecall

 Sample date is set to x number of days before phonecall

* A macro starts up one remote session for each secondary ABT
so each program runs in parallell (some programs can take
close to an hour and would run for hours if run in sequence)

* The new data sample is saved and automatically versioned

* Information about the data sample is added to the SQL
database

SpareBank

SMN




ample data is inspected in Sample
Overview

&9 Modellfabrikk

L are= 1 * All samples are stored

Spareaagw‘ﬁ o Modelifabrikk & (i) Stan Fagerli Arntsen (D203171) () (]
— in the database, with
)
Sampleoversikt ABT 2.0 Lag nytt Sample Lag ny modell VIYA Avansert Lag ny modell Python Modelloversikt ABT 2.0 Modelldetaljer_VIYA
Somplecversit ABT 20 Ei” reahe\ﬁar]t
m Lagre ﬁ Slett
Sample_id Sample_nm Hendelse_cd Hendelse_desc SampleVersjon ABT cd Farretningsregel SampleStart_dt SampleEnd_dt Outlib Targetl_n Targetl_n Targetl_pct ABT_desc t h
PRM_1_Kredittkort_Fk_vl PMIM_1 Kredittkort farste kjigp versjon 1 Kradittkort_FK Kradittkort fgrste kigp 1 PRAM KradittkortScore_flg 19.05.2018 12.05.2021 h_maod E505 48567 012 Original ngytral p a ra I I | e e rS S u C a S
PMD_1_Kredittkort_FK_v1 PMD_1 Kredittkort fgrste kjgp versjon 1 Kredittkort_FK Kradittkort fgrste kigp il PMD KredittkortScore_flg 19.05.2018 12.05.2021 h_mod 12020 84095 011 Original ABT PM
PMD_1_¥redittkort_FK_v2 PMD_1 Eredittkort figrste kjgp versjon 2 Kradittkort_FK Kradittkort farste kjgp 2 PMD Kradittkort3core_flg 19.05.2018 28.06.2021 h_maod 124323 ©A638 012 Original ABT PM
PRAM_1_Kredittkort_Fk_v2 PMN_1 Kredittkort fgrste kigp versjon 2 Kradittkort_FK Kredittkort farste kjgp 2l PN KredittkortScore_flg 28.06.2013 28.06.2021 h_mod 5455 50104 0.11 Griginal ngytral # S a m I e d a t e r a n e
PRM_1_Kredittkort_Fk_v3 PMIM_1 Kredittkort farste kjgp versjon 3 Kradittkort_FK Kradittkort fgrste kigp 3 PRAM KradittkortSoo 20.06.2018 22.06.2021 h_maod 480 50175 011 Original ngytral ’
PAMM_1_Telefon_BS_v3 PMM_1 Telefon besvart versjon 3 Telefon_BS Telefon besvart 3 PRAM 01.01.2019 01.07.2021 h_mod 240 &55 0.56 Original ngytral # °
PMD_2_Telefon_BS vl PMD_2 Telefon besvart versjon 1 Telefon_BS Telefon besvart al PMD 01.01.2019 01.07.2021 h_mod 2427 1588 0.59 ABT med IGK, de
PMD_2_Bsu_FK_v1 PMD_2 B5U farste kjgp versjon 1 Bsu_FK BSU figrste kjgp ol PMD B3UScore_fig 05.07.2018 05.07.2021 h_rmod 7082 15424 0.21 ABT med IGK, d n u I I I e r O I n
PRAM_1_Bsu_Fk_wl PRIM_1 BEU Tarste kigp versjon 1 Bsu_FK BSU fgrste kjep 1 PRAM BSUScore_fig 05.07.2018 05.07.2021 h_maod 2343 23195 0.26 Original ngytral
PAMM_1_Barneforsikring_FK_vl PMM_1 Barneforsikring f@rste kjgp versjion 1 Barneforsikrin... Barneforsikring farste kjgp il PRAM BarneforsikringScore_flg 06.07.2018 06.07.2021 h_mod o972 74033 0.01 Original ngytral # L
PMD_2_Barneforsikring_FK_vl PMD_Z Barneforsikring farst2 kjgp versjon 1 Barneforsikrin... Barnefarsikring farste kjgp 1 PMD BarnefarsikringScore_flg 07.07.2018 07.07.2021 h_med 2071 186021 0.01 ABT med IGE, de t a r e t V a r I a b I e
PMD_2_Billaan_FK_v1 PMD_2 Billén fgrste kjgp versjon 1 Billaan_FK Billdn farste kjgp ol PMD 08.07.2018 0B.07.2021 h_rmod 4596 180764 0.03 ABT med IGK, de ’
PRAM_1_Billaan_FE_vl PMMN_1 Billan farste kjsp versjon 1 Billaan_FK Billan forste kigp 1 PRAM 08.07.2018 028.07.2021 h_maod 2386 71045 0.03 Original ngytral °
PMD_2_Innboforsikring_F¥_vl PMD_2 Innboforsikring fgrste kjgp versjon 1 Imnbofarsikrin... Innbofarsikring fgrste kjgp il PMD Innboforsikring3core_fig 12.07.2018 12.07.2021 h_mod 17906 111698 0.14 ABT med IGK, de
PMD_2_Sparskonto FE_wvl PMD_Z Sparekonto farste kjgp versjon 1 Sparekonto_FK Sparekontao férste kjgp 1 PMD 13.07.2018 13.07.2021 h_med 19521 85045 Q1% ABT med IGE, de u S I n e S S r u e S ’ e C
PMD_1_Innboforsikring_FE_vl PMD_1 Innboforsikring ferste kjgp versjon 1 Imnbofarsikrin... Inmbeforsikring ferste kjigp al PMD 01.03.2016 16.07.2021 h_med 366814 112442 0.25 Original ABT PM
PMD_1_Innboforsikring_FE_wv2 PMD_1 Innboforsikring fgrste kjigp versjon 2 Imnbofarsikrin... Inmbofarsikring fgrste kjigp 2 PMD InnboforsikringScore_fig 01.01.2018 16.07.2021 h_maod 22338 11177 0.17 Original ABT PM [ ]
PMD_Z_Bilforsikring_Fk_wvl BMD_Z Bilforsikring fgrste kjgp versjon 1 Bilforsikring_FK Bilforsikring fgrste kjgp il PMD 27.07.2018 27.07.2021 h_med 10923 152770 0.07 ABT med IGK, de . I f a | I I S W e I I a n e W
PMD_2_Telefon_B5_v2 PMD_2Z Telefon besvart versjon 2 Telefon_BS Telefon besvart 2 PMD 01.06.2018 28.07.2021 h_maod 2619 1831 0.59 ABT med IGE, de ,
PRAM_1_Bsu_FK_w2 PRIM_1 BSU farste kigp versjon 2 Bsu_FK BSU fgrste kjep 2l PN BSUScore_fig 30.07.2018 30.07.2021 h_mod 82338 24032 0.26 Griginal ngytral #
PMD_2_FondsProdukt_F&_wvl PMD_Z Fondsprodukt farste kjgp versjon 1 FondsProdukt... Fondsprodukt farste kjgp 1 PMD 04.05.2018 04.08.2021 h_maod 0242 152100 0.06 ABT med IGK, de
PMM_1_FondsProdukt_Fr_wl PMM_1 Fondsprodukt fgrste kjgp versjon 1 FondsProdukt... Fondsprodukt fagrste kjgp il PN 04.08.2018 04.08.2021 h_mod 5154 83071 0.08 Original ngytral / I I I O e C a n e C r e a e
PMM_1_Innboforsikring_FK_vl PMM_1 Innboforsikring farst2 kjgp varsjon 1 Imnbofarsikrin... Inmibafarsikring férste kjgp 1 PMN InnbeforsikringScore_fig 04.08.2013 04.08.2021 h_med 21338 4551l 0.16 Original ngytral /
PMD_2_Personforsikring_F¥_wl PMD_2Z Personforsikring farste kjgp versjon 1 Personforsikrin... Personforsikring fgrste kKigp il PMD 04.05.2018 04.08.2021 h_mod 15460 112315 012 ABT med IGK, de
PMD_2_Boliglaan_Fk_v1 PMD_Z Beliglan farste kjgp versjon 1 Boliglaan_FK Boliglan farste kigp 1 PMD 05.08.2018 05.08.2021 h_maod 14303 120817 01 ABT med IGK, de
PMM_1_Personforsikring_Fk_v1 BMM_1 Personforsikring farste kj@p versjon 1 Personforsikrin... Persanforsikring figrste kjgp il PN 05.08.2018 05.08.2021 h_mod 2203 45841 0.14 Original ngytral /
PMD_2_Personforsikring_F¥_v2 PMD_Z Personforsikring fgrste kjg@p versjon 2 Personforsikrin... Parsonforsikring f@rste kigp 2 PMD 09.08.2013 05.08.2021 h_med 15466 112463 012 ABT med IGE, de
PRMM_1_Personforsikring_FK_w2 PMM_1 Personforsikring farste kigp versjon 2 Personforsikrin... Personforsikring fgrste kigp 2 PRAM 00.05.2018 02.08.2021 h_maod 2206 48745 0.14 Original ngytral
PMD_2_Barneforsikring_FK_v2 PMD_Z Barneforsikring farsta kigp varsjon 2 Barneforsikrin... Barneforsikring farste kigp 2 PMD BarneforsikringScore_flg 10.08.2018 10.08.2021 h_maod 2058 128955 0.01 ABT med IGK, de
PMD_2_Uforeforsikring_FF_vl PMD_2 Ufgreforsikring fgrste kjgp versjon 1 Uforeforsikring... Ufgreforsikring fgrste kjgp il PMD UforefarsikringScore_flg 11.08.2018 11.08.2021 h_mod 4086 122526 0.03 ABT med IGK, de
PRIM_1_Uforeforsikring_Fk_vl PMIM_1 Ufgreforsikring fgrste kjgp versjon 1 Ufarefarsikring... Ufgreforsikring farste kjgp 1 PMN UfarefarsikringScore_flg 11.08.2013 11.08.2021 h_med 2675 &0140 0.04 Original ngytral

*
DRAM 7 lihwfarcilbrine EF ol DRATY T | iveFrrcibrinm farcta bidn warsian 1 | ivsefmprcilbvine FE | ivsrfmrcilrime Farcta Lisn 1 DRAM | ivsrfmrcilrimalrnrs flm 11 A% IN1R 11 AR TN LG £1Na TERS11 N onA ABRT maad 2 A=
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Create a new model in SAS VIYA

& Modellfabrikk

€ c O a

1 » Select which data

# (i) Stian Fagerli Arntsen (D203171)

Modellifabrikk - CcC @
Sampleoversikt ABT 2.0 Lag nytt Sample Lag ny modell VIYA Avansert Lag ny modell Python Modelloversikt ABT 2.0 Modelldetaljer_VIYA S a I I I p I e l O | | S e
ﬂ Lagre D Legg til modell Eﬁ Slett
Template Sample_id intervalCutoff maxClasslevels maxPercentMissing partitionMethod partitionTest partitionTrain partitionValid samplingEnabled samplingPerce
F
Stian Model Explainability 2 PMM_1 Billan férste kigp version 2) - 20,00 20,00 90,00 Stratify 30,00 40,00 30,00 True
T T T T IO S TR T TR TS R Ty "

PMD_2 Reiseforsikring farste kjgp versjon 1
PMD_2 Sparekonto farste kjop versjon 1
PMD_2 Telefon besvart versjon 1

PMD_2 Ufgreforsikring farste kjgp versjon 1
PMD_2 Ulykkesforsikring farste kjgp versjon 1
PMMN_1 Aksjesparskonto farste kjgp versjon 1
PMMN_1 Barneforsikring farste kjgp versjon 1

PMN_1 Barneforsikring farste kjgp versjon 2 -

s » SpareBank

SMN
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Create a new model in SAS VIYA

@ Modellfabrikk

manCerappo rt

& C {} & https//smn-dvh-app.sbla.sparebankl.no

SpareBanko

SMN

Modellfabrikk - | C

Sampleoversikt ABT 2.0 Lag nytt Sample
m Lagra D. Legg til modell Eﬁ Slett
Template

Lag ny modell VIYA Avansert

Pipeline 101 Gaute
Pipeline Stian Test
Pipeline testing Selma
Stian Model Explainability
Kjersti_utvidet
Kjersti_utvidet2

Pipeline Kjersti

Lag ny modell Python

Sample_id

PMM_1 Billan farste kjgp versjon 2

Modelloversikt ABT 2.0

intervalCutoff

Modelldetaljer_VIYA

20,00

maxClassLevels

20,00

maxPercenthissing

90,00

partitionieathod

Stratify

partitionTest

30,00

partitionTrain

40,00

partitionValid

30,00

# (i) Stian Fagerli Arntsen (D203171)

samplingEnabled

True

samplingPerce

* Select which VIYA
Model Studio
template to use
(list is populated
throug VIYA API)

SpareBank

SMN




Create a new model in SAS VIYA

@ Modelifabrikk X @ Performancerapport Viya 2 - SAS X [ ] [ ]

& C 0O https://smn-dvh-app.sbla.sparebankl.no : . O S S I e | O a J l | S |

SpareBank Modellfabrikk

SMMN & (i) Stan Fagerli Arntsen (D203171)

Sampleoversikt ABT 2.0 Lag nytt Sample Lag ny modell VIYA Avansert Lag ny modell Python Modelloversikt ABT 2.0 Modelldetaljer_VIYA

|'_T'| Lagra D Legg til modell 'u'j Slett e e
Template Sample_id intervalCutoff maxClassLevels maxPercenthissing partitioniethod partitionTest partitionTrain partitionValid samplingEnabled samplingPerce p a I a I I l ( ! ( ! I : ;’ J u : ; I ( !
Kjersti_utvidet_int PMM_1 Billan farste kjgp versjon 2 20,00 20,00 9000 | [y - 30,00 40,00 30,00  True

iIn SAS VIYA
I * E.g. missing percent

Advi Opti
Partition Data sor Uptions

cutoff, partitioning

MNode Configuration 20

Interval cutoff: e t C
[ ]
20
+ Apply the "maximum percent missing” limit

e Run model to send

% API request to SAS
VIYA

Advisor Options

37
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Under the hood:

* An APl request is sent to SAS VIYA

* In essence duplicating the same AP|
request that is made when using the
application in browser

® ts  Ct Network

® v

Filter B Invert B Hide data URLs All Fetch/XHR JS CSS Img Media Font Doc WS Wasm Manifest Other
B Has blocked cookies M Blocked Requests M 3rd-party requests

I 50000 ms 100000 m= 150000 ms 200000 ms 250000 ms 200000 ms 350000 ms 400000 ms

Name Headers
keepalive » Response Headers (18)

SASLogon/

groups

componentTemplates?sortBy=name&filter=ec

» Request Headers (21)

¥ Request Payload view source

usersMilter=in(id, %22 d203sew%22%2C%22d2 ¥ {name: "test", description: "", dataMediaType: "applicationfvnd.sas.data.table”,.

Tx1.gif : "applicatic dat
variableMetadata
f1bb2834-5ed4d-461d-a3f1-7fdf87i3546c
Template: 3ec65068-9467-40d4-3925-cede298bdalc 1 =: [{method: "GET", rel: "imitialPipelineTemplate”,..}]

ishees {method: "GET", rel: "initialPipelineTemplate”,..}

@currentUser

projectsTsortBy=modifiedTimeStamp:descend

projects?sortBy=modifiedTimeStamp:descend {partitionEnabled: "true", partitionMethod: "strati

projectsTsortBy=modifiedTimeStamp:descend

- projects?sortBy=modifiedTimeStamp:descend
projectsTsortBy=modifiedTimeStamp:descend
projectsTsortBy=modifiedTimeStamp:descend
users?filter=in(id %:22d203sew22) &limit=29,
users?filter=in(id %22d212gne%22%2C%22d2

usersHfilter=in(id, %:22d203sew G2 2
@currentUser
pipelineTemplates?sortBy=name&filter=and(r
6e4336b5-3cb1-454e-bdc3-33b6972b3392
keepalive

38
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Create a new model in SAS VIYA

@ Modelifabrikk * @ Model Studio

Projects

e =8 created in Model
Studio through A

PMD_2 Telefon BS v1_m5 : PMD_2_Telefon_BS v1_m3.(By M... : PMD_2 Telefon BS v2 m1 : PMD_2_Telefon_BS_v1_m4. (By M... : PMD_2_Telefon_BS v1_m3.(By M... : PMD_2_Telefon_BS v1_m4.(By M...

Data Mining and Machine Learning Data Mining and Machine Learning Data Mining and Machine Learning Data Mining and Machine Learning Data Mining and Machine Learning Data Mining and Machine Learning
Medified by: i 1 Arntsen Medified by: Medified by: Sten K 1 Arnts Maedified by: [ Medified by: ars gf Medified by: [ : .
Date modified: h 1:41:33 PM Dete modified: Aug 021, 9:23:58 Al Date modified: Jul 3 2:01:48 A Date modified: 021, 9:28:55 AM Dete modified: . 17 P Date modified: 10:15:26 AM

H H H

Studio in SAS VIY
PMD_2_Telefon_BS_v1_ma3.(By M... : PMD_2_Telefon_BS_v1_m2 : Telefon dybde test Lars Ivar Telefon_Test_Gaute : Ta_Telefonen_Gaute : Telefon V2 Selma : tO S e I e Ct t I I e I I e W

Data Mining and Machine Learning Data Mining and Machine Learning Data Mining and Machine Learning Data Mining and Machine Learning Data Mining and Machine Learning Data Mining and Machine Learning

Medified by: d212s Modified by: Stian Fagerli Amts Meodified by: ars fors Medified by: d2 Modified by: [ Meodified by: d21
Date modified: Jul 5 21, 10:00:55 AM Date modified: Jul 2,2 1: \ Date modified: . Date modified: ) : Date modified: Jul Date modified: Jul 8:47:07 AM

: : M model project

SpareBank
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Adjust the pipeline

* Adjustments to
the pipeline can be
made

* A new pipeline can

be saved and

instantly available
in the Model

Factory application

. SpareBanko

SMN
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Create a new model in SAS VIYA

@ Modelifabrikk ¥ @ Model Studio

e B ° The user inspects

PMD_2 Telefon BS v1_m5

- e e o m the model, tweaks

) Champion Name Algorithm Name Pipeline Name KS (Youden) Sum of Frequencie: &
£ Gradient Boosting Autotune Stian Gradient Boosting Fipeline 1 0.254 617 I | [ ] I [ ] |
” [ [
024 Innboforsikr  Score holdout data L L
Innboforsikring_sk
Antalldagel pgwnload score AP g 7.9021 3.8854
siste kjsp

Error Plot Average Squared Error v | O 4 7 Variable Impo  Register models 4 7
Download score code

Average Squared Error Variable Lal Publish models Variable Name Training Importance Importance Standa...

Pensjon Bru

g Pensjon_BrlS_amt
sum inn - =

Dagligbank Antall

model to deploy

e Bilforsikring_n

10 Ny Fordelskunde

NyFordelskunde_Fl
Number of Trees {Flagg) . =

Autotune Best Configuration Autotune Results
Parameter Evaluation Number of Variabl... Learning Rate Sampling Rate
Evaluation 0 58 0.1000 0.5000
Mumber of Variables to Try 10 58 0.1000 0.5000
Learning Rate 42 58 0.1000 0.5000
Sampling Rate 38 58 0.1000 0.9500
Lasso 43 58 0.1000 0.5000
Ridge 58 58 0.1000 0.7250
MNumber of Bins 29 58 1 1

Maximum Tree Levels 40 58

Path EP Score Code DS2 Package Code

1 & |data sasep.out;
: package score ANU29DUVEPTFH28ZP554H5XB7() ;
double having label n ; . end;

double having label n ) = end; S pa re B a n k

41 SMN
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Create a new model in SAS VIYA

BN * Model is Published
to CAS (Cloud
Analytics Service)

. SpareBaSnmlﬁo

NNNNNN
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Putting a model into production

& Modellfabrikk

< c O
SpareBank

SMN

Modelifabrikk

Sampleoversikt ([gammel) Modelloversikt (gammel)

Modelloversikt ABT 2.0

m Lagre '|:|-ﬁ Slett

Modell_id
PMD_2_Sparekonto_FE_vl_m4
PMD_2_Telefon_BS vl _m3
PMD_2_Uforeforsikring_FK_vl_ml
PMD_2_Ulykkesforsikring_Fk_v1_m1l
PMIMN_1_Aksjesparekonto FE_vl_ml
PMMN_1_Barneforsikring_FK_vl_ml
PMM_1_Barneforsikring_FE_w3_ml
PMM_1_Bilforsikring_FK_v1_ml
PMM_1_Billaan_F&_v2_m1
PMMN_1_Boliglaan_FE_v1l_m3
PMM_1_Bsu_FK_wl m1l
PMM_1_FondsProdukt_FK_v1_ml
PMMN_1_Forbrukslaan_FE_v5s_ml
PMIMN_1_Fritidshusforsikring_FK_wv2_m2
PMMN_1_ Husforsikring_FE_ vl ml
PMMN_1_Innboforsikring_FK_v1l_m2
PMM_1_lps_FE_w2_m1l
PRMN_1_Kredittkort_FK_vl_m1l
PMMN_1_Kritisksykdomiors_Fk_v1_m2
PMIMN_1_Liwsforsikring FE_ vl _m3
PMMN_1_LaanAndrekjoretoy_FE_wl_ml
PMMN_1_Personforsikring_FK_vZ_m1l
PMMN_1_Reiseforsikring_FE_wl_m3
PMM_1_Sparekonto_FK_vl _ml
PMMN_1 Uforeforsikring FE_vl m2

PRAM 1 Lihkkesforikrine FE w1 mi

[EI' Oppdater status VIYA

Sampleoversikt ABT 2.0 Lag nytt Sample

Sample_id
PMD_2_Sparekonto_FE_wvl
PMD_2_Telefon_BS vl
PMD_2_Uforeforsikring_FK_wv1
PMD_Z2_Ulykkesforsikring_Fr_v1l
PMMN_1_Aksjesparskonto FE_vl
PMM_1_Barneforsikring_FE_vl
PMM_1_Barneforsikring_FK_v3
PMM_1_Bilforsikring FK_v1
PhIM_1_Billaan_FK_w2
PMM_1_Boliglaan_Fk_vl
PRM_1_Bsu_FK_wl
PMMN_1_FondsProdukt_FK_vl
PMM_1_Forbrukslaan_FE_v5
PMM_1_Fritidshusforsikring_Fk_v2
PMMN_1 Husforsikring_FE_ vl
PMM_1_Innboforsikring_FK_v1
PRIMN_1_lps_Fk_v2
PRAM_1_Kredittkort_FK_vl
PMM_1_Kritisksykdomfors_FE_wv1
PMM_1_Livsforsikring_Fk_wl
PMM_1_LaanAndrekjoretoy FE_wvl
PMM_1_Personforsikring_FE_vZ
PMIM_1_Reiseforsikring_Fk_w1
PMM_1_Sparekonto_FK_wl
PMM_1_ Uforeforsikring FE_vl

PRAM 1 Llhvkkesforsikrine FE ol

ABT...

PMD

PMD

FMD

FrD

PhAM

PMN

PhAM

PrAM

PN

PRAM

PRAM

PN

PRAM

PN

PhAM

PRAM

PN

PRAM

PN

PRAM

PRAM

PN

PRAM

PN

PhAM

PhAM

Lag ny modell VIYA Avansert Lag ny modell Python

ABT_desc

ABT med IGK, debetkort, IVER og Fo...
ABT med IGK, debetkort, IVER oz Fo...

ABT med IGK, debetkort, IVER og Fo...

ABT med IGK, debetkort, VER og F
Original ngytral ABT mot E_HIST
Original ngytral ABT mot E_HIST
Original ngytral ABT mot E_HIST
Original ngytral ABT mot E_HIST
Origingl ngytral ABT mot E_HIST
Original ngytral A8T mot E_HIST
Original ngytral ABT mot E_HIST
Original ngytral ABT mot E_HIST
Original ngytral ABT mot E_HIST
Origingl ngytral ABT mot E_HIST
Original ngytral ABT mot E_HIST
Original ngytral ABT mot E_HIST
Original ngytral ABT mot E_HIST
Original ngytral 42T mot E_HIST
Origingl ngytral ABT mot E_HIST
Origingl ngytral A8T mot E_HIST
Original ngytral ABT mot E_HIST
Original ngytral ABT mot E_HIST
Original ngytral ABT mot E_HIST
Origingl ngytral ABT mot E_HIST
Original ngytral ABT mot E_HIST

Ciricinal ndvtral ART mnt F HIRT

.
o

ABT_id
PMD_2
PMD_2
PMD_2
PMD_2
PMN_L
PMN_1
PMN_1
PMA_1
PMN_1
PMA_L
PMN_1
PMA_L
PMA_1
PMN_1
PMN_1
PMN_1
PMA_1
PMA_1
PMN_1
PMN_1
PMN_1
PMA_L
PMA_1
PMN_1
PMN_1

BRAMN 1

Modelloversikt ABT 2.0

Hendelse_desc

Sparekonto fgrste kjgp
Telefon besvart
Ufgreforsikring fgrste kjgp
Ulykkesforsikring farste kjigp
Aksjesparekonto farste kigp
Barneforsikring farste kjgp
Barneforsikring farste kjgp
Bilforsikring figrste kjigp
Billan farste kjgp

Boligldn farste kigp

BSU fgrste kjgp
Fondsprodukt farste kjgp
Forbruksldn figrste kjgp
Fritidshusforsikring fgrste kjgp
Husforsikring farste kjgp

Inmboforsikring fgrste kjgp

Individuell Pensjonssparing {IP3) fg@r...

Kredittkort fgrste kigp

Kritisk sykdom forsikring farste kjgp
Livsforsikring farste kigp

Lén andre kjgretay fgrste kjgp
Personforsikring fgrste kjgp
Reiseforsikring fgrste kjgp
Sparekonto fgrste kjgp
Ufgreforsikring fgrste kjgp

LIk kasfnrsikrine farste kign

Modelldetaljer_VIYA

Fipeline_nm

Kjersti_utvidet...

Stian Model Ex...

Kjersti_utvidet...
Kjerst_utvidet...
Kjersti_utvidet...
Kjerst_utvidet

Kjersti_utvidet...
Kjersti_utvidet...
Kjersti_utvidet...
Kjersti_utvidet...

Kjersti_utvidet

Stian Model Ex...

Kjersti_utvidet...
Kjerst_utvidet...
Kjersti_utvidet...
Kjerst_utvidet...

Kjerst_utvidet...

Stian Model Ex_.

Kjersti_utvidet...
Kjersti_utvidet...
Kjersti_utvidet...
Kjerst_utvidet...
Kjersti_utvidet...
Kjerst_utvidet...
Kjersti_utvidet...

Kisrsti utvidet

Status

Publisert

Publisert

Publisert

Publisert

Publizert

Publisert

Publizert

Publisert

Publisert

Publisert

Publisert

Publisert

Publisert

Publisert

Publizert

Publisert

Publisert

Publisert

Publisert

Publisert

Publisert

Publisert

Publisert

Publisert

Publizert

Buhklizert

VariabelAC

lsPM_Aapenl Al

sPM_IndivPensjSparing_All

sPM_InnboOgReiseforsUng_All

sPM_Innbofors_All

sPM_Kredittkort_All

sPM_KritiskSykdomFors_All

sPM_Kundeklubb_All

sPM_LaanAndkjceretosy_All

sPM_Langsiktighparing_All

sPM_Livsfiors_All

sPM_Mikrosparing_All

s

* Select which
variable in Adobe
Campaign to
assign score to

* Set production
flag to 1

~ « Select date for

| starting or

| disabling model

Produksjonssa...

=

[

=

[

[

SMN
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Monitor scoring

@ Modelifabrikk @ Model Studio

& C {} & https//smn-dvh-app.sbla.sparebankl.no

SpareBanko Modellfabrikk

* All models are
automatically
monitored after
| =T beeing putin
production
* Here we see that
average scores had
a sudden change on

# (i) Stian Fagerli Arntsen (D203171)

] Original neytral ABT mot E_H...

] PMD_1_Kredittkort_FK_v1...

] PMD_1_Kredittkort_FK_v1...

@
(] PMD_2_Aksjesparekonto_. . - "— ="
——— - e e o T T e e e T T ——
] PMD_2_Barneforsikring_F... e I rS O

] PMD_2_Bilforsikring_FK_v...

D P D_Z_BE J_FK_‘J 1 _I’TI2 i;!-: R R

[] PMD_2_FondsProdukt_FK_... R T DL R I 145ep2021 1Sep2021 35ep2021 Sep2021 e Se te m b e r
D F'r\..'1D_Z_HquOrSikri|'~g_FK_l._ : 29 .'____‘H-“ B 314 1g20 1 12%ep2021 045 021 065 i 1252n2071 142, 021 1o 021 1Sen?021 Ca i 1Sen2021 A7 P E nc e

[ ] PMD_2_Kredittkort_FK_v1...

] PMD_2_Kritisksykdemfors_...

] PMD_2_Livsforsikring_FK_...

] PMD_2_Personfersikring_F...

0 T

[] PMD_2_Reiseforsikring_FK...

SpareBank
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Monitor performance

@ Modellfabrikk @ Performancerappo

& https://smn-dvh-app.sb1a.sparebankl.no

L e 1 « \We monitor how

+ (3) Stian Fagerli Arntsen {D203171)

Monitorering

well the new model
o actually performes
* If the new model
s does better than the
= === | modelin production,
e o N P the new model can
| SN replace the old

Andel hendelse i everste desil
Modell Id W Andel hendelse | overste des

Andel hendelse i @verste desil by Category grouped by Modell Id

Andel hendelse i everste desil by Modell Id
Andel hendelse i everste desil

Andel hendelse i everste desil

ABT E hendelse_cd

PM_D | FondsProdukt_FK
PM_N

.5 SpareBank
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Monitor data drift

5DBTEBﬂnko Modellfabrikk

sMm

W (5) Stian Fagerli Arntsen (0203171

Maonitorering * @

Rapport scoring (gammel) Rapport Performance (gammel) Viktige variabler Oversikt over variabler i AC Rapport scoring Viya Rapport performance Viya Rappprt Datadrift Rapport Scorefordeling

data drift gjennomsnitt overtid detaljer per dag data drift missingover tid

Filters: n X > varighle (4) = =
table - n v [ ] Aksjefond_bh_n
[] Aksjefond_bhl4_n
mean by date grouped by variable [] Aksjefond_dif_bh_n
mean [ ] Aksjefond_dif_bhl4_n

,\ [] Aksjefond_ftrmnd_n
[] Aksjefond_lag_bh_n
[ ] Aksjefond_lag_bhld_n
[ ] Aksjefond_n

\ [ ] Aksjefond_pct_bh_n
v W L Aksjefond_pet_bhl4_n
[] Aksjer_n

[] Aksjesparekonto_n

[] AlleProdukter_n
[] Arbeidsledighetsfors_n

[] Baatforsikring_n

[ ] Barnefarsikring_n

[] Bilforsikring_d_n

—— | 4/_\—\ i e — [] Bilforsikring_n

[] Billaan_n
[] Beliglaan_n
date
[] Brukskonto_n
variable

R [ ] Bsu_n

[] Campvogtilhengerfors_d_n

=0

B A " ME & astrFem WFR mrtaks m i
—— | O —— |} N ETIDEMNE_ VER_Kontakt_| —— |

1
m
=]
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Score distribution

SDBI'EBa"ko Modellfabrikk o -
+ (i) Stian Fagerli Arntsen (D203171)

sSMM

Maonitorering * | OO

Rapport scoring (gammel) Rapport Performance (gammel) Viktige variabler Owersikt over variabler i AC Rapport scoring Viya Rapport performance Viya Rappprt Datadrift Rapport 5corefordeling

Gjennomsnitt per modell Aksjesparekonto Billan Bilforsikring Boliglén ¢ Barneforsikring Churn boliglén Ringemodell Depositumskonto Fond Ferbrukslén Frindshusforsikring Husforsikring S Innboforsikring
Filters: 0.01: 0.95
Score for sPM_Boliglaan_All
0.01 1o 0.96
O, ®
0.01 098
Fordeling Score
Frequency Percent
12.5%
0.0%
7.5%
5.0%
2.5%
0.0% e
0 02 0.4 0.6 0.8 0
sPM_Boliglaan_All
Fordeling Alder Fordeling ABT
Frequency Percent ABT
2.0% PM_Dybde
1.5%
1.0%
0.5% PM_Naytral
0.0%
20 a0 &0 80 100 0 50,000 00,000 150,000
Kundens Alder Frequency
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To round things off

* (Almost) all of the Analytical Life Cycle in one web application

* Any model created through the application is by nature ready
to be deployed to production

* A new model, for a new target/outcome, using new data can
be put in production in a few hours

* Automated versioning, monitoring and documentation
reduces human error and workload

SpareBank
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Appendix A — data
structure

SpareBagk 1



Traditional data structure

 ABT with one line per customer, per time unit (often per month)
for 2-3 years

* Pros:
-Easy to draw sample for analysis

* Cons:

-Not very granular — purchase could be at any time within the month

-Data must be sampled in previous period — which could be anywhere
from one day to 31 days before

-To avoid data leakage, you often have to sample data an additional
period previously, thus 30-60 days before the purchase

-Alternatively one line per day, which will lead to other challenges,
inlcuding huge tables (1 GB per day, for 4 years requires apr. 17 TB)

. SpareBanko
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Traditional data structure

51 SpareBaSnmlﬁo
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Traditional data structure
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Traditional data structure
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Our data structure

* We look at the exact date of the purchase

* Generate a «period» for the last month prior to purchase

* Aggregates data in given time period intervall (sum of
spending, number of logins on mobile, etc)

* Compare to group that did not purchase, each customer
sampled on a random date in the same time interval (e.g. last
three years)

* Adjustable buffer zone between data of purchase and data
sample period

SpareBanko
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Our data structure

55 SpareBaSnmlﬁo
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Our data structure

* The system is built around
-Kunde id (Customer Id)
-Hendelsesdato (Event date, could be date of purchase, loan
default, churn, etc.)

* Any new ABT can be set in production as long as you have a
sample date and a customer id

SpareBank
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Event/action table

* Creating a new model based on a new

{r} Kunde |d Hendelse dt @ Hendelse desc {r} HendelselD
. . 191B1329BE5.. 2010/2010  Kunde Startdato
eve nt/a Ct I O n O n Iy re q u I re S t h e n ew 391B1329BE5.. 20/102010 | Finansiering kiop D7ABT48FE29
191B1329BE5.. 2010/2010  Lén kjsp D7AST48FEZ9..
. . . 191B1329BE5.. 2010/2010 Boliglén kjep D7AST48FB29..
a Ct | O n b e | n d ef | n e d a n d a d d e d tO t h e 191813298E5._ 201012010 | Finansiering ferste kjap D7ABTABFE2S._
g 191B1329BE5.. 2010/2010 ' Lén farste kjep D7AST48FB29..
191B1329BE5.. 2010/2010 Boliglan ferste kiep D7AST43FBZS..
t . _t b | 391E1329BE5... 01/02/2011 Dagligbank kjep ATDB5BEGSAE .
a C I O n S a e . 391B1329BE5... 01/02/2011 Dagligbankkento kizp A7DESBEGESE
191B1329BE5.. 01/02/2011 Brukskonto kjep A7DE5BE6ESE
® Th d f h o h 391B1329BE5... 01/02/2011  Dagligbank ferste kjep ATDB5SBRERSRE .
e dataset Tor the new action CanN thenN ewse oo omssmicors sk e
191B1329BE5.. 01/02/2011  Brukskento farste kjep A7DESBE6ESE
. 191B1329BE5.. 05/02/2015 Dagligbank kigp 7CO5TATBATS..
be generated from a selection of ABTS  sewes s o TCosazaae.
191B1329BE5.. 05/02/2015 Debetkort kigp 7CO5TATBATS..
191B1329BE5.. 05/02/2015 Kort farste kjep 7CO5TATBATS..
191B1329BE5.. 05/02/2015 Debetkort farste kjep 7CO5TATBATS..
191B1329BE5.. 17/06/2015 Dagligbank kiep 6CB34BBECE..
191B1329BE5.. 17/06/2015  Kort kjep 6CB34BBECE..
191B1329BE5.. 17/06/2015  Kredittkort kjep 6CB34BBECE..
191B1329BE5.. 17/06/2015 Kredittkort farste kjep 6CB34BBECE..
191B1329BE5.. 24/D6/2015  Forsikring kjgp 6COE4D713EF
191B1329BE5.. 24/D6/2015  Forsikring kjgp BEF 7046ABF0.
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