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Background
• Smart Services Queensland (SSQ)

• Customer Service Advisor (CSA)

• Workforce planning

• SSQ during disaster events

• SSQ Forecast Analyst

• Case Studies
• TC Oswald January 2013

• TC Marcia February 2015

• TC Debbie March 2017
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The Task
• Workforce planning

Achieving the right balance of call centre servicing without over provisioning during 
emergency events.

• Improved forecasting
Modelling the number of expected calls relating to emergency events.

• Using historical call data during emergency events, (if possible):
• characterise the emergency event underway

• understand why people are calling

• where are they calling from

• profile the community

• explore correlations
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Solution Overview
• Preliminary work

• Requirements gathering

• Business analysis

• Identify relevant data

• Web Portal Development
• Obtain relevant data

• Establish data warehouse

• Visual data explorer

• Data Analysis
• Explore diverse data collection

• Look for correlations

• User behaviour modelling
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Data Summary
• SSQ call data

• Bureau of Meteorology (BOM) weather warnings

• BOM cyclone tracks

• Australian Bureau of Statistics (ABS)

• Geoscience Australia (GA) National Exposure Information System (NEXIS)

• Twitter
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Data Summary: SSQ
• State Emergency Service (SES)

• Disaster Recovery (DR)

• Data profile:
• who took the call

• which queue

• hold time

• abandoned calls

• call duration

• reason(s)

• …
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Data Summary: BOM
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Data Summary: ABS
• Australian Statistical Geography Standard (ASGS)

• Hierarchical non-overlapping regions for Australia
• Mesh Blocks (MB): ~30-60 dwellings

• Statistical Area Level 1 (SA1): 400 people

• SA2: ~suburb; ~10,000 people

• SA3: similar regional profile; ~100,000

• SA4: ~400,000 people

• Postcodes, suburbs, local gov areas, …

• ASGS is the basis for ABS data release: 
• Demographics

• Socio-economic data

• …
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Web Portal
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Analysis
• Data combined into large CSV files and analysed with R

• Time period of 10 days prior and 60 days after Debbie and Marcia

• Overall pattern:
• initial peak

• exponential decay

• lower calls on weekends/holidays

• small peak on first workday of the week

• Variation within each day:
• no calls overnight

• morning peak, high most of the day

• same daily call pattern regardless of volume
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Analysis: daily seasonality
• Number of calls per 15 min, as a percentage of the daily average of calls per 15 min

• Shown for response/recovery calls for both Debbie and Marcia

• Observations:
• most calls between 9am – 6pm

• gradual decline from 10am – 5pm

• similar for Debbie and Marcia, esp DR

• more DR calls after 6pm, esp for Debbie
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Modelling
• The long decline for the Disaster Recovery (DR) calls suggests an exponential decay

• Model of DR calls:

• calls = 𝑆 × trend

• trend = 𝑐𝑊𝑀𝑒𝑘𝑇

• S daily seasonality

• W weekend effect

• M ‘Monday’ effect

• T time

• c, k regression constants
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Results: Disaster Recovery call predictions
• Too low over first two days (weekend effect?)

• Exponential decay fits well

• Errors have a σ of 6.5 calls per 15 min
(or 9.2 calls, if include the initial errors)

• p values < 0.001

• Decline per day of calls 7.6%

• Weekends decline 77.6% from the trend

• Monday effect increase of 5.6%
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Summary
• The prototype website:

• review emergency events as they progress

• provides data about the impacted regions

• potential for faster intelligence gathering to support workforce planning

• Modelling the Disaster Recovery calls:
• based on the daily seasonality of the call centre data

• applied to the trend line, accurately predicts the number of calls per 15 minutes

• estimate the number of expected calls, once the initial call peak has occurred
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Future Work
• Make the web site real-time – live forecasting

• How to integrate the call centre data?

• Use for scenario planning

• Identify the call peak?

• Need more data to improve/validate the model

• Self updating model?

• Model smaller events

• Model time spent on call, rather than number of calls?
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