+ + + + + +

Organization
View.

+ 4+ + + + + +
v, + + + + O+
+ 4+ + + + + +
+ + + + + + +
+ + + + + + +
+ + + + + + +
N + + + + 0+

How HR analytics teams can benefit from data
science skills and techniques

Andrew Marritt | Founder & CEO

andrew.marritt@organizationview.com | +4178 905 0775
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Workometry.

By OrganizationView

Our product. Addresses the need

to capture & understand employee

perception data. Now the main part
of our business

www.workometry.com
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Recognised by Gartner as a “Cool Vendor” in Human
Capital Management Applying Al, 2018

What analysts are saying about applying Al in Human Capital Management.

‘Al has made its way across the various HCM workstreams to
Gartner have an impact on just about every HCM outcome. The Cool
Vendors highlighted here offer solutions aimed at innovating
employee engagement and retention, recruitment and

experience, diversity and inclusion, and ultimately performance
and efficiency. Whether selected by application leaders to drive
better outcomes or analyze performance, these Cool Vendors
are being highlighted specifically for their use of Al in helping
to transform HCM and align technology with key objectives”

Source: “Cool Vendors in Human Capital Management Applying Al” by Jason A. Cerrato, Ron Hanscome, Helen Poitevin, Werner Goertz, John Kostoulas, Jeff
Freyermuth 4 May 2018. The Gartner Cool Vendor Logo is a trademark and service mark of Gartner, Inc., and/or its affiliates, and is used herein with permission. All
rights reserved. Gartner does not endorse any vendor, product or service depicted in its research publications, and does not advise technology users to select only
those vendors with the highest ratings or other designation. Gartner research publications consist of the opinions of Gartner’s research organization and should not organization
be construed as statements of fact. Gartner disclaims all warranties, expressed or implied, with respect to this research, including any warranties of merchantability .

or fitness for a particular purpose. V|ew.



What is data science?

Data Science is a multi-disciplinary activity

Domain Expertise

Maths & Stats
Knowledge

Drew Conway’s data science Venn Diagram Organization
View.



Why data science vs statistics / classical analysis

Focus is on creating reusable data products, not one-off presentations.

Data in }

Updated
Results

Does stuff

Organization
View.



Types of data scientist

Not all data scientists are the same.

Machine Machine

Data Engineer Data Analyst Data Scientist Learning Learning
Engineer Researcher

Organization
View.



CRISP-DM 7

CRISP-DM was originally developed by IBM for guiding data mining.

Business Data
Understanding Understanding
Data
Preparation
S
Modeling

Deployment

Data

Evaluation

The CRISP-DM methodology Organization

View.



Transform, Binning
Temporal, Text, Image
Feature Selection

Feature
Engineering

Algorithms, Ensemble
Parameter Tuning
Retraining

Model management

Model
Training

Cross Validation
Model Reporting
A/B Testing

Model
Evaluation

Web
Services

See the original article here

Microsoft’s data science methodology

Data Science Lifecycle

Business
Understanding

Modeling

Deployment

Scoring,

i Performance
Intelligent

Applications

monitoring, etc.

Acquisition &
Understanding

Customer

Acceptance

Data Source

Pipeline

Environment

Wrangling,
Exploration &
Cleaning

On-Premises vs Cloud
Database vs Files

Streaming vs Batch
Low vs High Frequency

On-premises vs Cloud
Database vs Data Lake vs ..
Small vs Medium vs Big Data

Structured vs Unstructured
Data Validation and Cleanup
Visualization

Organization

View.


https://docs.microsoft.com/en-us/azure/machine-learning/team-data-science-process/overview?utm_campaign=EmpiricalHR%20-%20data-driven%20employee%20decisions&utm_medium=email&utm_source=Revue%20newsletter

Reproducibility

Reproducible analysis becomes easy to scale. Doing the analysis for the first time is costly but further runs have very low

marginal cost.

IS THERE A REPRODUCIBILITY CRISIS?

7% 529%
Don't know Yes, a significant crisis
3% ‘ 3
No, there is no )
orsiS ——

1,076

researchers
surveyed

389%,
Yes, a slight

crisis

enature

Organization
View.



Moving to production

The objective is not to just do analysis, it's about creating something useful with your data.

= MENU

Harvard
Business
Review

PRODUCT DEVELOPMENT

How to Build Great Data
Products

by Emily Glassberg Sands

OCTOBER 30, 2018

=] summary [ save 7 snane [Jcomment wH rexr size @nnmr $8.95 suy copiEs

et Y 1Il':
ALK Hrw

CINTASCOTCH/GETTY IMAGES

Products fueled by data and machine learning can be a powerful way to solve users’ needs.
They can also create a “data moat™ that can help stave off the competition. Classic
examples include Google search and Amazon product recommendations, both of which
improve as more users engage. But the opportunity extends far beyond the tech giants:

companies of a range of sizes and across sectors are investing in their own data-powered

'Q Subscribe | SignIn

WHAT TO READ NEXT

4 Analytics Concepts Every Manager
Should Understand

The customer
is right.

With analytics, you can

be right about them too.

Register

Organization
View.



Tools of the trade

To make it reproducible you need to write code

€:) RStudio - Starbucks X

& C 0 |.G) colorado.rstudio.com/rstudio/s/629dd88d7be3d61c7f4084/4# {‘rl r [« I
@ File Edit Code View Plots Session Build Debug Profile Tools Help bill (% | Sessions = - @
O~ Op |- — | | A Goro fileffunction - - Addins ~ Kl starbucks » R3.2.5 ~
@ | starbucks.R ~ starbucks ==l Environment  History = Connections  Git o |
[ SourceonSave | 4, /v © =Run "% = Source =+ = © New Connection Q
1 11br‘ar'y(t1dyver'se)| Connection Status
2 library(leaflet) % IMPALA - Impala Connected >
3 (i; HIVE - Hive Connected >
4 file <- "https://opendata.socrata.com/api/views/ddym-zvik/rows.csv" . airontime - EC2AMAZ-EIJ1005 Connected =
5 starbucks <- read_csv(file)
6 Files Plots Packages Help Viewer -
7 nyc <- starbucks %>% @ J® Zoom | - Export - ca { 4%, Publish =
8 filter(City = "New York") %-% & i i ‘96t hamee
9 select(Brand, Name, Latitude, Longitude)
10
11 leaflet() %% addTiles() %% setView(-73.983, 4@.760, zoom = 12) %
>%
12 addMarkers(data = nyc, lat = ~ Latitude, lng = ~ Longitude, icon
=, popup = nyc$Name)
1:1’9 (Top Level) = R Script =
Console  Terminal ==l
~/Billstuff/Starbucks
> head(nyc)
Brand Name Latitude Longitude
1 Starbucks Washington Hgts/181st St 40.85100 -73.93842
2 Starbucks 168th & Broadway 40.84135 -73.93982
3 Starbucks 145th & Bradhurst 49.82338 -73.94261
4 Starbucks Target East River Plaza T-238@ 4@.79569 -73.93255
5 Starbucks 125th Street and Lenox 40.80781 -73.94511
6 Starbucks 125th St. btwn Adam Clayton & FDB 40.8@895 -73.94823
>

Organization
View.



Python

Python is a general-purpose programming language with

some very useful data-science capability

The

Current edition

Economist

Daily chart

Python is becoming the world’s most
popular coding language

But its rivals are unlikely to disappear

I Code of conduct

Ranking of programming languages™

1988 93 98 03 08 13 J-SJ—.'J:ava(Jsﬂ

J-Ces
.i'&s s Python
H H mps
—Visual Basic .NET
—JavaScript
—PHP

1
|

2 Ruby 0
Perl

Objective-C
20
p Ada
. Fortrz
f;r ran 30
. Lis
US, Google searches for coding languages P
100=highest annual traffic for any language
100
80 40
60
40
50
20
1]
60

*Ranked by global search-engine popularity

Jul 26th 2018 o o @ e
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R is a statistical programming language that does data analysis very
well

I Five years after Lehman

Top ten banks globally by Tier-1 capital, $bn
End-2007
0 50 100

HSBC
Citigroup ﬁ
Royal Bank of Scotland :

JPMorgan Chase

.

Crédit Agricole
ICBC
Santander
Bank of China

|

Assets of the top five banks in each region, $trn

0 5 10 15

2008 Europe

June

2013

Top ten banks'# average return n

on common equity, %
18

16
14
12
10
8
6
4
2

L 1 L L 1 1 L 1 L 0

2005 06 07 08 09 10 11 12 138§

Average compensation ratio** B

Nine globalinvestment banks, Q2, %
54
52
50
48
46
44
42
40
38

L L L L L L . 1

2007 08 09 10 11 12 13

Sources: The Banker; Bloomberg; SNL Financial;
company reports; national sources; The Economist

Bank of America d
Mitsubishi UFJ Financial* iti

Mitsubishi UFJ Financialt
Wells Fargo
Bank of China
V' Agricultural Bank of China

United States

I China WM Europe M Japan N US n
End-2012

50 100 150

20 25 30 35

Rest of world

Tier-1 capital 1 2008
As % of risk-weighted assets . 2012

0 2 4 6 8 10 12 14
Germany
Britain
France

United
States
ITtaly

Spain

Financial-sector employees

o

123 New York Citytt 500

' 450

[74] [72] 350
7.4 72

London 350

300

250

Hong Kong 57 Paog

150

Dec 2007 Mar 2013
*End-March 2008 'End-March 2013
By market cap, rich-world banks only $Trailing 12 months
**Employee payas % of revenues ~ tIncludes real estate

The Economist uses R to

produce statistical graphics

13
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APIs i

u Microsoft Azure count  Portal  Signin

APls (Application Programming Interfaces) Trining

let you access a range of data or services |-

PREVIEW

quickly and easily, usually with relatively Emotion

| OW COSt. Analyze faces to detect a range of feelings and personalize your
app's responses.

Explor gnitive Serv

As Face APl now integrates emation recognition capability in general availability, we'll be deprecating Emotion API preview on February 15, 2019 for existing customers. Try the
emotion recognition capabilities of Face APl now. Learn More >

Recognize emotions in images

The Emotion API takes a facial expression in an image as an input, and returns the confidence across a set of emaotions
for each face in the image, as well as bounding box for the face, using the Face API. If a user has already called the Face
AP|, they can submit the face rectangle as an optional input.

The emotions detected are anger, contempt, disgust, fear, happiness, neutral, sadness, and surprise. These emotions are
understood to be cross-culturally and universally communicated with particular facial expressions.

See it in action

Detection result:
2 faces detected

Organization
View.



Other tools exist

When | teach predictive modelling we use Microsoft's Azure Machine Learning Studio

<

Search experiment items yel

o
i Saved Datasets

iz Data Format Conversions
> DataInput and Output
8, Data Transformation
@ Feature Selection

@ Machine Learning

E"“ OpenCV Library Modules

S EBOE N

) Python Language Modules
€' Rlanguage Modules

24| Statistical Functions

5’; Text Analytics

i/ Time Series

(&) web Service

&} Deprecated

= Microsoft Azure Machine Learning Studio

IBM attrition dataset

igi WA_Fn-UseC_-HR-Employee...

Two-Class Bayes Point Mach... +/
L

&, splitData
/ |

v

.\

@ Score Model

Train Model

Evaluate Model

Mini Map v

o] o) >

RUN HISTORY SAVE SAVEAS RUN

Andrew Marritt-Free-Work...

Finished running v Properties Project

Draft saved at 161911 4 Experiment Properties

p START TIME 6/5/2018 8:..
END TIME 6/5/2018 8....
STATUS CODE Finished

STATUS DETAILS  None

°
\ oror fun
H

Sfn Select Columns in Dataset v 4 Summary

Enter a few sentences describing your
experiment (up to 140 characters).

v
4 Description
Enter the detailed description for your
experiment
v
v
Quick Help

& i

SETUP WER PUBLISH TO
SERVICE GALLERY

@ % O &

Organization
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When your data gets too big for your computer

Cloud computing offers on-demand data science capacity. Rent what you need just when you need it.

Platform workometry-

DASHBOARD ACTIVITY /' CUSTOMIZE
Project info H -@- App Engine H { Google Cloud Platform status H
Project name Summary (count/sec) All services normal
workometry-lite

o
Project ID
workometry-lite . - Goto Cloud status dashboard
Project number
604536638207 A Nodata is available for the selected time frame.,  *©
o & Billing :
- Goto project settings Estimated charges UsD $42.95
oz For the billing period Nov 1 - 14, 2018
s
& Resources 1 0 e AR e -> View detailed charges
.- App Engine
2 versions
&) Compute Engine -3 6o to the App Engine dashboard @ Error Reporting H
1 Instance No application errors in the last 24 hours
=3 Cloud Storage . .
Ll {z} Compute Engine H
- Goto Error Reporting
@ BigQuery CPU (%)
6 datasets .
P E2 News H
= Trace H . Help for slow Hadoop/Spark jobs on Google Cloud: 10 questions to
A No data is available for the selected time frame..  *® ask about your Hadoop and Spark cluster performance
No trace data from the past 7 days " 22 hours ago
Introducing Transfer Appliance in the EU for cloud data migration
0z 1 day ago
—» Get started with Stackdriver Trace v e
B Google Cloud first to offer NVIDIA Tesla T4 GPUs
330 345 4Pu 415 1 day ago
‘#® Getting Started i
~ 9 —> Read all news
API Enable APIs and get credentials like keys > 6oto the Compute Engine dashboard
¥/ Deploya prebuit solution ) P
= B Documentation H
) .
4. Add dynamic logging to a running application API APIs H Learn about Compute Engine
(&) Monitor errors with Error Reporting Requests (requests/sec) Leam about Cloud Storage
18
() Create a Cloud Function . Leam about App Engine
& Install the Cloud SDK "
-y 12
—> Explore all tutorials w
08

Organization
View.



How we use a data science approach

A highly-simplified representation of our overall text coding process.

Active Learning

“

Pre-processing Unsupervised Automated Supervised Analysis of
Clustering Semi- Learning Outliers
Supervised
Analysis of
‘Not Coded’
Organization

View.



How we use a data science approach

Building and deploying internal tools to bring machine learning models to domain experts

| @ Gmail wi T 10:39 T 20%E )4
|

(1)

| Workometry Lite LoGouT 53]

Data Scientists are expensive

Whal cacld e do Lo imsreee wotking ‘of COMPANY

Entity

Domain knowledge is key

REJECT SKIP

We build internal tools to let domain

experts tune the models

Organization
View.



Advice for working with data scientists

To make things go well requires effort from both sides.

Define the Be explicit Don’t

problem, not the about your underestimate
solution assumptions the time it takes

Represent the

voice of the user

Be prepared to
learn (and listen)

Organization
View.
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Andrew Matrritt | Founder & CEO

andrew.marritt@organizationview.com | +4178 905 0775

Via dal Bagn 15B | 7500 St. Moritz | Switzerland
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Gartner Disclaimers

All statements in this report attributable to Gartner represent OrganizationView GmbH interpretation of data, research opinion or viewpoints
published as part of a syndicated subscription service by Gartner, Inc., and have not been reviewed by Gartner. Each Gartner publication speaks as
of its original publication date (and not as of the date of this presentation. The opinions expressed in Gartner publications are not representations

of fact, and are subject to change without notice.

The Gartner Cool Vendor Logo is a trademark and service mark of Gartner, Inc., and/or its affiliates, and is used herein with permission. All rights
reserved. Gartner does not endorse any vendor, product or service depicted in its research publications, and does not advise technology users to
select only those vendors with the highest ratings or other designation. Gartner research publications consist of the opinions of Gartner’s research
organization and should not be construed as statements of fact. Gartner disclaims all warranties, expressed or implied, with respect to this research,
including any warranties of merchantability or fitness for a particular purpose.

Organization
View.



