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FAQ's
* |Is this session being recorded? Yes

 Can | get a copy of the slides? Yes, we’ll email a PDF copy to

you after the session has ended.
e Can we arrange a re-run for colleagues? Yes, just ask us.

* How can | ask questions? All lines are muted so please use the

chat facility — if we run out of time we will follow up with you.
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G Predictive Analytics [

Business
SMARTVISION  for Smarter Business

Fartner

* Premium, accredited partner to IBM specialising in the SPSS Advanced

Analytics suite.
* SAS Business Partner
* Expertise in open source analytical technologies & big data

 Team each has 15 to 20 years of experience working in the predictive

analytic space
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Today’s Objectives

e Share some of our experiences and understanding about
model deployment

e Discuss the broad options that exist
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A proliferation of Data Science* tools

Figure 1. Magic Quadrant for Data Science Platforms

Some of these vendors offer open source/paid
e.g. RapidMiner

— Some are commercial vendors building on open
source e.g. Revolution (now Microsoft) with R.

o R - In addition we have the true “roll-your-own”
open source:

Chiefly R and Python but increasingly SparkML,
MS AzureML, Amazon ML, etc.

EXECUTE

ABILITY TO

COMPLETENESS OF VISION As of February 2017
Source: Garner (February 2017)
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The CRISP-DM process

1.Business
Understanding

2.Data When selecting among the tools we all

Usability (mapped to available skills)

* Productivity

e Data Access and Preparation
5.Evaluation N jﬁgfattaion * Analytical Range

* Price

N~

4.Modelling
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The CRISP-DM process

7 ™~

It is easy to forget about the step that is
last-but-not-least

6.Deployment

l
=
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é6.Deployment (1)

* Could be as simple as a list of names and predictions/scores
— E.g. amailing list
* Could be as complex as a model encapsulated as a computer program

and embedded in an operational system to predict in real time and
automate decisions

— E.g. amodel embedded in a system which sends alerts and triggers
e Could be embedded in a What-if? simulator

* Important to distinguish between a model in the modelling and
deployment phases
* Typically...

— In the modelling phase many different models and modelling options are
built and evaluated

— In the deployment phase the winning model(s) are fixed

G\ * E.g. we deploy a decision tree with a fixed shape

SMARTVISION A SELECT INTERNATIONAL COMPANY



An example modelling data window

a) Use Data we have on the
customer to the time before
the last period (e.g. month)

b) To model against
known behaviour
(churn or stay) in the
last period

Revenue Pro

Time

July 1 Sept 30 Oct 31
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An example scoring (deployment) data window

a) Use Data up to the current point in time

b) To predict whether
customers will stay or
leave (churn or stay)
in the next period

Revenue Pro

Time

Aug 1 Oct 31 Nov 30
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6.Deployment (2) (Monitoring)

* |f we did our job properly then the deployed model should correspond to what we
saw in evaluation

— Other factors may intervene

* Ongoing evaluation (“monitoring”) still needs to happen if models are to be used
over time

— Some models have a longer shelf life than others
* More recently there has been some development of models which adapt/correct
themselves to changing circumstances

— Some level of re-modelling to improve accuracy
“Self adapting”
— More commonly this is achieved through the concept of champion/challenger modelling or model refresh
approaches
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IBM’s new ASUM-DM methodology extends CRISP-DM

Deployment Development
cycle

start here cy cle

sk

Embed Business
Analytic Insights Understanding

Deployment

Data Discovery

Appllcai."lon Publish New'D'a_ta
Integration Acquisition Data

Wrangling

Continuous

Validation
Improvement

W

Interactive Analysis

Production

Analytic Deployment

G\ http://datascience.ibm.com/blog/an-ode-to-the-analytics-grease-monkeys-analytics-deployment-roi/
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Option 1 - Recode the model into
something else
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Simple models can be coded into other software

Call:
Im{ formula = COWNSUME ~ PRICE + INC + TEMP 4+ PRICEINCi, daota = datavar)
Residuals:

Min 1] Median n Max

-8.8575279 -@.0163580 -0.0008483 @.0168662 9.0718922

* Linear Regression are a good

Coefficients: \
Estimate |Std. Error £ wvalue Pri=1+t1)
CIntercept) @.1570203| 0.2324673 Q.675  @.5058 example
PRICE -@.1636906 | A.7438878 -0.2280 Q.8277 ° i i 1
PRt 9.2636906) 0.7438870 -0.220 0.B277 They fit easily into Excel formulae
TEMP @.0Q28231) 0.0804171  6.769 5.31e-Q7 ***
PRICEINCA —@.E?EEE@ 0.13443097 -2.872  0.0401 *

Signif. codes: @ #**¥*7 @ Q@1 “**' A P1 *** @4.@5 *.' 4.1 F ' 1
Residual standard error: @.083894 on 24 degrees of freedom

Multiple R-squared: @.7411, Adjusted R-squared: @.698
F-statistic: 17.18 on 4 and 24 DF, p-value: 8.968=-@7

Consume = 0.1570203 -0.1636906*PRICE + 0.0012301*INC + 0.0028231*TEMP -0.278600*PRICEINCi
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Simple Decision Trees/Rule induction models

If HANDSET = ASAD170 or WC95 CHURNPROPENSITY=4.6%

_______

handset
Adj. P-value=0.000, Chi-sguare=9579.035, di=5

[* | | |
ASADITO,WCES  ASADAEO; CAS30; SOP10; SOP20 BS110; CASOM; 550 BS210 CASED

Made 4 Mode 5

|
i [d ]

tariff
Adj. P-value=0.000, Chi-sguare=744.389, df=2

tariff ati
Adi. P-value=0.000, Chi-square=1850.247 df=4 Adj. P-walue=0.000, Chi-square=632.139, df=2

CAT1EIEI CAT 200 CAT a0

CA‘HUU‘, CATAD  CAT 200 F‘Iay1UU,|PIay 300

Mode 13 Mode 14 Mode 15 Mode 16 Mode 17

ol i B

IF HANDSET = BS210 and TARIFF = CAT100 or
CAT50 CHURNPROPENSITY=93.8%
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Recoding

* Introduces a time delay
* Can potentially introduce errors

* Becomes less appealing as models become more complex...

A more complex decision tree A neural network (simplified)
Em = g‘ e churn
B ] &

e WY, N
& & & & & & & & & & &
N dropped i i hill_offpea adget D adget B
Bias handset o tariff bill_peak - age _grevgnuﬁs gender jevgnuis gadget D
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Option 2 - Export the model into a code
format that can be plugged into other
software
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Exporting SQL is one opfrion (sometimes)

. Porsbns 0, gL, 455
U —— I — - i)
CH W] [mee] [
[l - [
2]
e 0, o e 195034 014 8, T 00 e 0 2 P . D e, 102
I T } T 1 | 1
cat a0 s P 0 g 210 AT g CATD Py 0y 0 o cass oxtam P 00 Py
= = ! =
ke = i e b
. k0108 Evcrare21 108, 11 . st 8, 4141 A0, Posbeeh 00, bt 11 4101 . P 0, a2 T 1 . k0 10, Ecnare 109, 11
B v [y —— 08 21001 a0 fancke [ FBMIE e sk b

& Ei a B

B O B & Ca B R b W W

. o
Bl 441, O

—r

B, EE .(-\.
fmsaris e femi e

Al B 81 e 0, 4 00 o7 514, 401 i, P Sorane T8 0L, et AR P 0 1 o3, 413, Fahus 11, G aesd A0, e A4, b 0, st 0, et
' . [ PN 1 o am We &

—— « Some tools support this; Python and R don’t (to our current

Header and Footer

knowledge ... new packages are added all the time!)

.« Caution around the differences in SQL between databases
e » e.g. Oracle and IBM/DB2

cuponsaL * Some tools provide target specific SQL which can sometimes

Publish for Server Scoring Adapter ...

G be published into the database
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PMML is the standard export format

Predictive

almpm Model
DATA MINING GROUP
Markup

www.dmg.org
PMML 4.2 - General Structure
PMML uses XML to represent mining models. The structure of the models is
described by an XML Schema. One or more mining models can be
contained in a PMML document. A PMML document is an XML document
with a root element of type PMML. The general structure of a PMML

document IS: <?xml version="1.8"7>
<PMML version="4.2"
xmlns="http://www.dmg.org/PMML-4_2"
¥mlns:xsi="http://www.w3.org/2881/XMLSchema-instance”»

Language

¢Header copyright="Example.com"/>
<DataDictionary>» ... </DataDictionary>

. a model ...

G </PMML >

SMARTVISION A SELECT INTERNATIONAL COMPANY



The good news about PMML

Model Model
Building Deployment
) - N
mmm-
Pyth
o |, R LPLTUNEIEY <= 2emenTs
o ADAPA for Real-time Scoring
UPPI for Big Data Scoring

—

(N A

http://zementis.com/resources/zementis-pmml-tools/

Most analytical tools — open or commercial — either export by default or 3" party tools -
in this case Zementis Py2PMML — plug the gap

R has its own PMML package https://cran.r-project.org/web/packages/pmml/index.html
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The less good

Company [ Project Software PMML PMML Supported
Producer Consumer Model Type

Alpine PMML 4.1 Regression Models (Linear and Logistic)
A ALPINE DATA |Apine e s
K-Means
Alpine Forest
SVM

KnowledgeSTUDIO PMML 3.2 Decision Trees

A g o Regression Models (Linear and Logistic)
ngoss - Neural Networks

Clustering Models

Rule Set Models (Scorecards)

KnowledgeSEEKER PMML 3.2 Decision Trees
StrategyBUILDER PMML 3.2 Decision Trees (Strategy Trees)
BighiL Public API PMML 4.1 Decision Trees (classification and regression)

Strategy Tree Optimization PMML 3.0, 3.1 [PMML 3.0, 3.1 |Decision Tree

PowerCurve ™ Strategy PMML 30,31, [PMML 3.0, 3.1, | Decision Tree
Management 40,41 40,41
PMML 3.0, 3.1, | Regression Model Table
4041

continues...
Coverage is not comprehensive ... particularly on the Consumer

(deployment) side e.g. not all databases support PMML and/or the
latest versions

| G Full table at: http://dmg.org/pmml/products.html
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Zementis* has the most PMML support

MODEL BUILDING DATA MINING STANDARD REAL-TIME SCORING
R, IBM SPSS, SAS, | o MML
KXEN, KNIME, ... Predictive Model

Markup Language

Zementis ADAPA runs models in the cloud (with an Excel Add-in optlon)

wnn ZEMENTIS
ADAPA

N\ ¥ Read-0nb] - Microsoft Excel
)
Amazon Cloud, Microsoft Cloud, etc. S e e ] <o
5 n
S 2 A |
Setup  Apply | Support About
Maodel 2 ntis
. [ 2. Je| Adjusted

Or on-premise e g
1 |Age Employment Education Marital  Occupation Income Sex  Deductions Hours [Adjusted
2| 38 Prvate Collige  Unmarried Senice 81838 Female 0 1) 0
3| 35 Prate Associate  Absent  Transport 72099 Male 0 30 o
4| 32Pmate HSgiad  Divorced Clerical 1546767 Male 0 4 0
5| 15 Prvate Bachelor  Mared Repar 2774382 Male o s 1
6 60 Private College Maried  Executve 7568 .23 Male 0 40) 1
. . 7 74 Private HSgrad Married  Senice 33144 4 Male 0 30) 0)
*AS Of Decem ber 20 16 Zementls IS a rt Of Softwa re AG 8 | 43 Private Bachelor  Mamied Executive  43391.17 Male 0 50 1
p 9| 35 Priate Ye12 Married  Machinist 59906 65 Male 0 40 0
10, 25 Private Associate Divorced Clerical  126888.9 Female 0 40 o
. 1 22 Pivate HSgad  Absent Sales 52466 49 Femals 0 3 o
( htt p -//b i t Iv/2van 7V ) 12 48 Prvate Collge  Divorced Sewvice  291416.1 Female 0 35 0
. . 13| 60 Private Vocational  Widowed Clerical 24155 31 Male 0 40 o
14| 21 Private Colege  Absent Senice 1432549 Female o 34 o
15, 21 Pivate Collge  Absent  Machinist 120554 8 Male 0 40 0
16 50 Prvate Master  Maried Executive  34919.16 Male 0 40 1
17| 37 Pivate HSgad  Divorced Executve 6717673 Male o 3 0
18 30 Consutont  HSgiad  Divorced Repair 9608.48 Male 0 40 o
19| 32 Pvate HSgiad  Mamied Machinist 1247584 Male 0 40 0
| ~. 20| 65SdEmp  Colege  Maried Sales 32963 39 Male 0 40 o
: 21| 28 Prvate Colbge  Mamed Exscutne 3153497 Male 0 54 o
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http://bit.ly/2yFfn7v

So what are we missing?

* Until now we’ve only looked at how we can deploy the model itself
« Often modelling jobs have data access/preparation/blending steps
* We can recode these separately into a database using SQL

* But what if we want to automate this too?

* Some tools e.g. IBM/SPSS Solutions Publisher, allow us to export a complete job as
an executable or as a high level programming language source like C or Java

 But more typically we need to consider the following options...
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Option 3 - Using the same engine to deploy
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The basic idea
A. Start with the modelling “job”
— You may need to adapt it to create a deployment/scoring version
e Usually a simplified version

B. Install the software on a deployment machine; R, Python, SAS, SPSS, WPS (SAS
emulator), etc.

— Or use the same machine

C. Periodically run new data tt —
= \EE

. ’ { ‘ )ﬂ)ﬁ generated model nugget (the
0) p era t IONa I ta rg Et oy el \CHAID | container for the winning
TaTzIe Tajle ' model)
ch’srn
8o @@ —wy—a
telco x modeling dat.. (generated) Type Partition churn Table
EXcer ol '?’ 4~£‘V saL
_ G telco x deployment d.. (generated) chum Database
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Which means we can usually schedule execution

Create Basic Task Wizard n
B]  Summany As long as the analytical tool/engine
— allows batch execution (usually via the
Ut S command line) we can use standard
s scheduling tools e.g. Windows Task
., Scheduler to run at a given
time/periodically
sciore[Sartaprgeams CATai\CROK Sete 88

|_| Open the Properties dialog for this task when | click Finish

When you click Finish, the new task will be created and added to your Windows schedule.

< Back Finish Cancel
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Option 4 - Use a deployment platform
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Platforms typically include

-
eAllow analysts/data scientists to easily deploy models and full jobs
Ease of deployment ePortals installed by IT that give analyst access to IT ops
"
>
Support for multiple engines | <R, Python, SPSs, sAs, etc.
.
>
. eContinually model monitor performance in the field

Momtor/report eLink to BI/Visualization tools for Ml reporting, Predictive KPIs, Forecasts, etc.
.
>

*Notify when jobs fail or succeed
*Notify when model accuracy falls below accepted thresholds

Alert

eChampion/challenger
eAdaptive models

Automated model refresh

Su ppor‘t real time *As well as triggered — event-based scoring — e.g. trigger from call centre

Interface to operational systems |se.g. ERP, eCommerce, CRM, Call Centre, HR, etc.

IT Iifecycle/wo rkflow support eDevelopment -> UAT -> Production

Support Decision Management
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SAS has Model Manager ... IBM/SPSS has C&DS*

& Deployment Manager
File Edit Wiew Tools Help

=) D e e
[ ContentE... 22 |4 Serverad...| = [ || < *mukti-Step Scoring Job 53
- [ Select
| & §g cospemo ( login: admin ) [=2| Relationships © E'
== Content Repository =11 Sequential
& G Boot Camp Notify Analysts
# (= Content of |Pass
# (= Demo Data &) Fail R7 Executive Summaries Report
2= F @:ﬁW“a"‘D 7| Conditional | .
Jobs —
(= Data Mining [=_| 30b Steps © /
(= Model Evaluation % Champion — &7 — I o-&"
(= Python Challenger ETL Complsted Data Preparation Export [0 SPSS™___
(= Reporting e General "'.‘\_‘
& sas |
(= Statistics 7 Message-based
(= Survey [ Motification
(= Various ©l L] ] Performance Report.sps
(= Output
= Q
# (= Question Repository
© © ronrts s o by
¥ > Semples - Export to SPSS Claan-
5 &> SAS Data Preparation Clean-up Scaring Clean-up Fportto san-up
¥ (= Scenarios
# (= Scripts Genieral Information | Job Variables | Motifications
@ (= Statistics - :
# (= Streams Notifications Overview
# (= test
) Car Cluster.sav Recipients For Job Success Notifications: | 9
® 53 submitted Jobs
&) Enterprise view Recipients For Job Failure Notifications: | 3

# (& Resource Definitions

Predictors | [2 Scoring | [ Search Results | [ Server Status

o J0b History | [ Job Schedule | (4 Locked Objects | [ Model Management 57

wWritable

*Collaboration & Deployment Services

~. .
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And oninto ...
Decision Management/Simulation/Optimisation

*  Where business users can blend models and business rules to automate decisions
* A separate topic all of it’s own

James Taylor’s site is peerless on this topic: SAS Decision Manager

htt -//'to n e d m CO m/ B Detractor_offer_rules -&x
p hd I hd Properties | Rules | Usage | Versions | Attachments | Comments
taoa|m[E) Version:32
[Vocabularies ¢ | @ Rule Name. Operator m ue Rule Detals
® =
Rule name
& Actio Act [initatize |
nnnnnnnnnnnnnnnnnnnnnnnnnnn ¥ Record ru
DEVICE_MANU... Unknown me
AND Contract_Tenure | <0 D ru
™ A *Discount Phone Rule folder name:
Overag ELse
( IF i_overaf 50 | Rulesetidentifier.
THE Action ‘Retroactive New 000
Soon To Expire C eLse R
IF Con! 5 >0 O
THE! Actiol
Created by:
SAS Demo User
Created on;
E Jun 30,2015 08:30 AM
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Summary

* When selecting modelling tools it is important to think about the full analytical
lifecycle

— And how will you deploy?
* The platforms offer the most productivity and flexibility
— But at a cost
— We often find that the other options, e.g. batch mode, suffice as you scale up

O,

03_ Batch Platform
&

c)2. Export schedule

model jobs
E Recode
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Working with Smart Vision Europe Ltd.

* We can assist with every aspect of almost any analytical project
— Selection, implementation & support of analytical tools
— Guided consulting & training to develop in house skills
— ldentification & recruitment of analytical skills into your organisation
* As experts in Advanced Analytics / Predictive Analytics we will
— deliver classroom training courses
— offer side by side training support
— offer “skills transfer” consulting
— run booster and refresher sessions to get more from your existing technology

— offer ‘no strings attached’ technical and business advice relating to analytical
activities
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Contact us:

+44 (0)207 786 3568
info@sv-europe.com
SMARTVISION Twitter: @sveurope  ©
E ur o p e Follow us on Linked In ®
Sign up for our Newsletter

Thank you
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