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INTRODUCTION

our 

project

our 

client

Human Resource Analytics is the idea of using data in the organizational 

context to understand different factors about employees such as their degree 

of collaboration and influence 

Through this project, we aim to provide a way of comprehending these factors 

through deep data analysis and patterns observed in communication 

interactions of employees

TrustSphere is a market leader in Relationship Analytics, delivering solutions 

through Sales Analytics, Risk Analytics and People Analytics. 

Their goal is to help clients find the value of their associated networks for 

improving key business challenges
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OBJECTIVES

Perform Feature Engineering to create a new ‘Trust 

Score’ algorithm. A trust score is an aggregate weightage 

that shows the strength of communication tie between two 

employees in a social network. 

01

02
Develop a dashboard that displays various metrics that 

would quantify the collaboration between employees and  

identify the most influential employees

03
Research and validate the potential of a Hybrid 

Centrality calculated from email communication data as a 

measure of influence score. 
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Email Data

Columns Column Explanation

Date Date of the E-mail

Remote IP If the email exchange is external, then this column shows the external person's 

email

Remote The trust sphere employee who is receiving the email

Remote Domain Always trustsphere

Local E-mail address of the person sending the email

Local Domain Domain of the person who is sending the email

Originator Inbound, Outbound or Internal

Direction Always trustsphere in this case

Domain Group Email Header (Subject Line)

Subject Type of message: email/im/voice/sms

Inbound Count Number of emails received

Outbound count Number of emails sent

Size Size of the message

Msgid Encoded Message ID
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Email Data

Data from 

11/26/2016 8:00 am

to 

02/01/2017 00:00 am

Total Number of 

Columns: 14

Total Number of 

Rows: 121154

Filter out inbound and 

outbound emails &

filter data to only keep 

email data 

-> 45855 rows of data 

remaining
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Remove System Email occurrences from dataset:

After removing system emails, 29797 rows left

Local Remote

• heartbeat@trustsphere.com (1658)

• trustvault.selfservice@trustsphere.com (95)

• tv.reports@trustsphere.com (1394)

• And more

• crm.report@trustsphere.com (6197)

• customer.care@trustsphere.com (5)

• sg.boardroom@trustsphere.com (25)

• And more

Email Data
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Remove unnecessary 

columns such as:

Remote IP

Remote Domain

Local Domain

Direction

Inbound count

Outbound count

Subject

No missing data

Email Data
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Number of Rows: 56

Staff Data

Columns Column Explanation

Name Name of the employee

Heirarchy Designation of the employee

Department Department of the employee

Location The location where the employee is based
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Staff Data
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Staff Data
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Data Exploration: Email Data vs Staff Data

Highlighted in Pink: 

• Employees in Staff List but no 

internal emails in the last 10 weeks

• 8 Employees

Highlighted in Yellow: 

• Employees with Email Records in 

the last 10 weeks but not part of the 

staff list 

• 5 Employees
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Data Exploration: Network

Node: Each employee

Node Color: Hierarchy

Node Size: Eigenvector Centrality

• No weights for edges – purely based on 

quantity

• Many Senior Management and Upper 

Management Employees seem to have 

a low centrality score

• Possibly a biased solution

• Need for feature engineering to add 

weight that removes the bias
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METHODOLOGY

01
Understand the Scope of 

the project 

02
Explore and Clean Data

03
Perform Feature 

Engineering on

Email Data

05
Design suitable metrics 

that can be calculated 

from the weighted network 

04
Using the features, create an 

aggregate score (new Trust Score) 

that will be used as weight for the 

communication network

Create and send out a 

Survey to create test data 

that would validate the 

hybrid centrality metric 

(influential score)

06
Test multiple hybrid centrality 

equations against survey 

results and finalize the 

algorithm

07
Develop a dashboard to 

display all metrics using R

08
Deliver to client
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AS-IS TRUST SCORE

Volume 

of emails sent 

and received

Reply 

rate

When 

was the last 

interaction? 

(recency)

Based on high level features such as
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FEATURE ENGINEERING

SUBJECT 

LINE 

WEIGHTAGE

EMAIL 

EXCHANGE 

RATIO

AVERAGE

EMAIL 

EXCHANGE 

SIZE

EMAIL 

CHAIN 

RATIO

RATE 

OF 

EXCHANGE

quality frequency quantity variety regularity
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SETTINGS ON 

SAS EM

TEXT FILTER
TEXT PARSING

FEATURE 1 – SUBJECT LINE WEIGHTAGE
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To find important emails based on the subject lineJUSTIFICATION

RESULTS

FEATURE 1 – SUBJECT LINE WEIGHTAGE
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FEATURE 2 – Email Exchange Ratio

𝑁𝑎𝑏
𝑁𝑎 + 𝑁𝑏 − 𝑁𝑎𝑏

𝑁𝑎𝑏: Number of emails 

exchanged between A and B

𝑁𝑎: Number of emails sent by A

𝑁𝑏:Number of emails sent by B

Number of emails exchanged 

between two employees shows 

how much they interact, 

collaborate and share information 

FORMULA

SQL 

STATEMENT

RESULTS
JUSTIFICATION
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FEATURE 3 – Average Email Exchange Size 

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 (𝑆𝑖𝑧𝑒 𝑜𝑓 𝑎𝑙𝑙 𝑒𝑚𝑎𝑖𝑙𝑠 𝑒𝑥𝑐ℎ𝑎𝑛𝑔𝑒𝑑 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 𝐴 𝑎𝑛𝑑 𝐵)

Larger email size shows larger 

amount of information exchange

FORMULA

SQL 

STATEMENT

RESULTS

JUSTIFICATION
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Feature 4 – Email Chain Ratio

𝟏 −
𝑁𝑢
𝑁𝑎𝑏

Number of emails with unique subject lines 

shows number of different conversations 

taking place between employees

FORMULA

SQL 

STATEMENT

RESULTS

𝑁𝑢: Number of emails exchanged between A and 

B with unique subject lines

𝑁𝑎𝑏: Number of emails exchanged between A and 

B

JUSTIFICATION
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𝑁𝑎𝑏
𝑐

Rate of exchange of emails shows how 

regularly employees interact with one 

another

FORMULA

SQL 

STATEMENT

RESULTS

𝑁𝑎𝑏: Number of emails exchanged between A and B

c: number of weeks 

JUSTIFICATION

Feature 5 – Rate of exchange of emails
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NEXT STEPS

01
Understand the Scope of 

the project 

02
Explore and Clean Data

03
Perform Feature 

Engineering on

Email Data

05
Design suitable metrics 

that can be calculated 

from the weighted network 

04
Using the features, create an 

aggregate score (new Trust Score) 

that will be used as weight for the 

communication network

Create and send out a 

Survey to create test data 

that would validate the 

hybrid centrality metric 

(influential score)

06
Test multiple hybrid centrality 

equations against survey 

results and finalize the 

algorithm

07
Develop a dashboard to 

display all metrics using R

08
Deliver to client
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SURVEY

DECISION MAKING

How many times do you consult the 

following colleagues if you have a work-

related decision to make within a week?

SUPPORT

How many times do you discuss 

your career prospects and 

progression with the following 

colleagues in a year?

IDEA GENERATION

How many times do you discuss, share or 

brainstorm novel ideas with the following 

colleagues, in a quarter?

SOCIAL

How many times do you interact with the 

following colleagues regarding business 

topics, within a month?

INFORMATION SHARING

How many times do you receive job 

related information from the following 

colleagues within a month?

PROBLEM SOLVING

How many times do you seek help from the 

following colleagues for business/technical 

related problems within a week?

6 TYPES OF INFORMATION FLOW (INFLUENCE)

OBJECTIVE

Our aim is to use the survey to validate if an email exchange network is a good tool to 

calculate influence score. 

We define Influence Score as the extent to which an individual sways information flow in the 

workplace.
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TIMELINE

Using the features, create an aggregate 

score (new Trust Score) that will be 

used as weight for the communication 

network

WEEK 9

05
Design suitable metrics that can 

be calculated from the weighted 

network 

WEEK 10



06
Test multiple hybrid centrality 

equations against survey results 

and finalize the algorithm

WEEK 11-12 

07
Develop a dashboard to 

display all metrics using R

WEEK 11-12-13 



⏳08
Deliver to client

WEEK 14

FINISH



ABOUT OUR COMPANY
Little subtitle here like lorem ipsum dolor

THANK YOU


