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AGENDA

• Background

• Project

• Next steps

• Discussion
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THE PROJECT

• Research area

Strategic highlights 

Research funding 

Research productivity

(University of Waterloo Working 
Group on Bibliometrics, 2016)
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THE DATA

Our big 
data

~600 
authors

6 research 
areas

~200 
bibliometric 
data points

~350, 000 
citations

~25,000 
publications
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RESEARCH PRODUCTIVITY

Total publications 
(annual, 5-year, 

overall)

Total citations
(annual, 5-year, 

overall)

Average # 
citations per 
publication

Median number of 
citations

Average # 
publications per 

member

Total publications 
with citations

Total publications 
with zero citations

Total publications 
with 100 or more 

citations
H-index
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WHAT GUIDES OUR WORK?
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INTERNAL ANALYSIS
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DATA SOURCE
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OUR RAW DATA…EEK!
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DATA STAGES

Output 
data

Author 
vetting

Input data
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INPUT DATA WORKFLOW

Search data 
source

Identify 
relevant 

authors for 
each 

publication

Create master 
spreadsheet 

of publications 
by author

Research 
area vets 
pub list

Author A

Publication 1

Publication 2

Publication 3
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OUTPUT DATA WORKFLOW

Research area vets 
pub list

Create master 
spreadsheet of 

publications by year

Calculate 
needed 

measures & 
produce final 

report

Year A

Publication 1

Publication 2

Publication 3
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THE PROBLEM

Output 
data

Author 
vetting

Input data

Isolating defined data points

Populating author-level publication 
worksheets

Updating needed data points

Calculating various data points

Cleaning up all data & generating final 
datasets
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FINDING A SOLUTION

Sam 
Schmidt, 

Institutional 
Analyst, IAP

Ceara 
Chellew, 

Institutional 
Analyst, IAP

Library
Wilson Hsu, 

PhD 
Student, CS
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What processes did we automate?
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DATA PROBLEM #1

Problem Manual process Automated solution Time savings

Isolating relevant 

author names in a 

publication dataset

Rigorous manual 

task

18-20 hours per 

research area

Automated Python 

script automatically 

isolates relevant 

author name variants

Significant!

108-120 manual 

hours
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ISOLATING DEFINED DATA POINTS



#watitis2016

DATA PROBLEM #2

Problem Manual process Automated 

solution

Time savings

Populating author-

level publication 

worksheets for each 

author affiliated 

with a research area

Manual process 

involving much 

copying/pasting

4-6 hours per area

Python script 

automatically 

generates relevant 

author-level tab in 

target file 

24-36 manual 

hours
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POPULATING WORKSHEETS WITH 

DEFINED DATA POINTS
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DATA PROBLEM #3

Problem Automated solution

3A: Update 2004-2013 

publication data with new 

metrics as of 2016

Library gives IAP a WoS extract of current 2016 

metrics for all existing 2004-2013 publications 

IAP runs an Extract-Transform-Load (ETL) process 

to update all publication metrics in IAP SQL Server 

database

3B: Add a year of new 

publications (2014) to the 

existing 2004-2013 data 

to create a 2004-2014 

dataset

Library gives IAP the Python output of new 

publications by author  IAP runs an ETL process 

that includes data integrity checks and produces 

publication reports by year



#watitis2016

DATA PROBLEM #4

Problem Manual process Automated solution Time savings

Calculating several 

bibliometric 

measures based on 

final publication 

dataset

Calculated using 

Excel formulas

SQL Server database 

automatically calculated 

~200 bibliometric data 

points for all 6 research 

areas

Significant! 

~50 hours
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AUTOMATED REPORTS
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IMPACT

• Python script and IAP 
automation processes 
saved 200+ hours of 
manual workTime savings

• Replicable 

• Less prone to error

• High quality, robust data

Methodology
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DOCUMENTATION

• Significant spot checking

• Data integrity analysis

• Process documentation

• 29 data dictionaries

Data dictionary criteria

Project Title

Metric Title

IAP Technical Name

Technical Definition 

Description

Purpose

Base Time

Category

Details

Inclusions

Exclusions

Time Frame

Date Available

Source

Owner

Performance Owner

Primary Data Owner 

Primary Data Owner Contact 

Secondary Data Owner 

Reported In

Notes
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NEXT STEPS

Ongoing tweaking of Python script

Web of Science & InCites APIs

Online database to enhance vetting experience

Bibliometric data warehouse

Application to other discipline-level analyses
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BARRIERS

• Identifying expertise on campus

• Finding capacity to support automation 

needs
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Thank you!

jana.carson@uwater loo.ca

shannon.gordon@uwater loo.ca

mailto:jana.carson@uwaterloo.ca
mailto:shannon.gordon@uwaterloo.ca
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