6/15/2016

Optimizing Customer Pick-up Locations Using an Empirical Model
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Online Grocery Sales Are Growing Rapidly

US Online Grocer Sales and Forecasts
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Annual Growth Rate: 16.6% Forecasted Annual Growth Rate: 13.2%
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Average Sales Vary Significantly by Pick-Up Location Research Question
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How can the online grocer better optimize its pick-up location
configuration?
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Factors Considered for Determining New Locations Currently: Can We Do Better With Data Analytics?
* Zip code level income data Pick-Up Location Attributes Surrounding Attributes
Day of Week, Week, Month, Year Population
* Competitor Locations Location Type, Customer Limit Labor Density
Location Frequency Income, House Value
, .
* Company’s current locations Home Delivery Availability Age, Education Attainment
i h il si Near by Pick-up Locations Open This Week Labor Density
.
Traffic at the potential sites Near by Pick-up Locations Open This Day Residential Density
« Interviews with customers # of Locations Nearby (School, University, Kindergarten,
Startbucks, Supermarket, WholeFoods, Church)
« Partnership opportunities with residential complexes, gyms, etc. E:;’;’”"di"g GibLEseicipeased i infale

Area Weighted Census Data

(BlockGroup level) Zip Code Level Factors

* Income * Labor density

* Housing Value * Population density
* Population

* Households

Education attainment

Within 1 mile radius; 5 miles
radius of each pick-up
location
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Number of nearby traffic
generating places

* Malls

Preschools

Schools
Universities
Supermarkets

* Big Chain Stores
*  WholeFoods
Church

Best Prediction Tool

Requires High 00S
Prediction Accuracy

Random Forests

250 Attributes

Is day of week Monday or Tuesday?

Is the median house value in the 5 miles radius of
the location greater than $338,900?

Is the # of supermarket in the 3 to 5 miles
radius of the location greater than 2?

Y Is # of schools in the? miles
radius less than 43?
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How Well Does Random Forests Model Perform?

Predicted vs. Actual

MAD: $109.22
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Greedy Algorithm

For 67 same locations, the sum
of actual sales was $86,487,
which was $528.44 greater than
predicted

Predicted & Optimized 114
Actual 114 Locations A y Locations*
(2016 Feb, 2 Week) A%\ (2016 Feb, 2 Week)
Total Sales: $109,354 | Predicted Sales: $137,362
- o 25.6% Increase in Sales

Limited to once a week operation*




6/15/2016

Next Step: Increased Set of Feasible Locations

Thank you!

We thank Fisherman-Davidson Center for their generous support for this project




