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“We are teetering on the brink of an era of mass personalisation.” 
- Phillip Clarke, Tesco CEO (“The Emporium Strikes Back”, The Economist, 13 July 2013)
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Institutional Background
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Impact of Sponsored Coupons on Brand Sales/Share

Relevant Coupons Save Time, Effort and Money

Retailer Loyalty/Patronage and Overall Store Profitability

entertainment.accessatlanta.com
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One-to-One Coupon
• 14-16 coupon bundle

• Customer’s shopping history

• 2179 campaigns

Coupons >> Research Questions >> Data >> Model >> Findings
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Themed Event Coupon
• Back to school, Healthy living, Baby

• 10 coupons

• Customer’s lifestyle

o Finer foods, healthy, convenience

• 1672 campaigns

Coupons >> Research Questions >> Data >> Model >> Findings
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Solo Mailing Coupon
• 1-6 coupons

• Customer’s lifestyle & purchase history

• 362 campaigns

Coupons >> Research Questions >> Data >> Model >> Findings



Research Questions
1. Assess Coupon Personalization Profitability

- Analyze the impact of varying levels of personalized 

coupons on expected store profitability.

2. Capture Cross-Category Demand Spillovers
- Estimate the + and - demand spillover effects within a large 

market basket (28 categories), i.e., “Big Data” context.

3. Prescribe Optimal Coupon Bundles

- Across all possible combinations of all types of coupons, 

identify profit maximizing bundles.
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Data

• National Supermarket Retail Chain
• Retailer’s Loyalty Card Database

– Purchase Incidences from 800 Households in 28 Categories over 102 Weeks.

– Marketing Mix Variables (Displays, Features).

– Coupon Types. 

– Demographics (Household Income, Age, Family Size).

– Gross Margins (Retailer Profits).

– Store Visits.

• Big Data Solution
• 800 Households, 42 Covariates, 102 Weeks (Sample)

– ~1 million observations

• 55 Million Customers in Database (Population)

– ~ 70 billion observations
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• Basket-level Purchase Incidence Model
• Multivariate Logit (MVL)

– Allows for cross-category dependencies across 28 categories.

– Targeted retail coupons impact consumers’ basket choices.

– Allows for differences across households (750 unique segments)

• Store Choice Model
• Nested Logit

– Allows store choice to depend on basket attractiveness.

– Targeted retail coupons impact consumers’ store choices.

Proposed Model
Coupons >> Research Questions >> Data >> Model >> Findings
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𝑈ℎ𝑐𝑡

= 𝛼ℎ𝑐 + 𝑋𝑐𝑡𝛽1ℎ𝑐 + 𝑋ℎ𝑐𝑡𝛽2ℎ𝑐 + 𝐼𝑛𝑣ℎ𝑐𝑡𝛽3ℎ𝑐

+ 𝑊ℎ𝛽4ℎ𝑐 + 𝑍ℎ𝑐𝑡𝛽5ℎ𝑐 + 𝜀ℎ𝑐𝑡

𝛼ℎ𝑐- Household h’s intrinsic preference

𝛽1ℎ𝑐-Sensitivities to retailer marketing variables

𝛽2ℎ𝑐-Sensitivities to retailer targeted coupons

𝛽3ℎ𝑐-Household inventory sensitivity

𝛽4ℎ𝑐-Demographic effects 

𝛽5ℎ𝑐-Cross-category purchase spillovers

Basket-Level Purchase Incidence Model

Coupons >> Research Questions >> Data >> Model >> Findings
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𝑢ℎ𝑡 = 𝛿ℎ + 𝑆𝑡𝑜𝑟𝑒𝐴𝑡𝑡𝑟𝑎𝑐ℎ𝑡𝛾ℎ + ℎ𝑡ߟ

𝛿ℎ-Household h’s intrinsic preference for the store

𝛾ℎ-Sensitivities to store attractiveness

𝑆𝑡𝑜𝑟𝑒𝐴𝑡𝑡𝑟𝑎𝑐ℎ𝑡 = 𝑙𝑛  

𝑐=1

𝐶

𝑒 𝑉ℎ𝑡 , 𝑤ℎ𝑒𝑟𝑒

 𝑉ℎ𝑡

=  𝛼ℎ𝑐 + 𝑋𝑐𝑡
 𝛽1ℎ𝑐 + 𝑋ℎ𝑐𝑡

 𝛽2ℎ𝑐 + 𝐼𝑛𝑣ℎ𝑐𝑡
 𝛽3ℎ𝑐 + 𝑊ℎ

 𝛽4ℎ𝑐

+ 𝑍ℎ𝑐𝑡
 𝛽5ℎ𝑐

Store Choice Model

Coupons >> Research Questions >> Data >> Model >> Findings
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Consumer Segments
Support 1 Support 2

Alcohol 0.190 0.810

Babyfood 0.579 0.421

Bread 0.440 0.560

Candy 0.731 0.269

Chicken 0.214 0.786

Chips 0.376 0.624

Cleaning 0.467 0.533

Condiments 0.498 0.502

Diapers 0.147 0.853

Fresh Fruit 0.247 0.753

Fresh Seafood 0.266 0.734

Frozen Meat 0.293 0.707

Ice Cream 0.439 0.561

Laundry 0.273 0.727

Tea Coffee 0.299 0.701

Tobacco 0.297 0.703

Water 0.749 0.251

Alcohol Baby Food Banking Needs Bread … Water

Houston Seg 2 Seg 2 Seg 1 Seg 1 … Seg 2

Chicago Seg 1 Seg 1 Seg 1 Seg 2 … Seg 1

750 Unique Segments

217 Possible Segments 

Houston

Chicago

back
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Each curve represents how 

the expected store profit 

changes as the retailer 

increases the number of 

retailer targeted coupons 

within a single category.

For example:

The Expected Store Profit 

yielded by a Customer who 

receives 5 Themed coupons

on Fresh Vegetables is $3.66.

$3.66

Number of Themed Event Coupons
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$3.66
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Assess Coupon Personalization Profitability

Assuming all 55 million households get each coupon 

type, Themed Event coupons generate the highest 

per-customer Expected Store Profit.

Themed Event

One-to-One

Coupons >> Research Questions >> Data >> Model >> Findings

Solo Mailing



16

Assess Coupon Personalization Profitability

0 1 2 3 4 5 6
130

140

150

160

170

180

190

200

210

E
x
p
e
c
te

d
 F

ir
m

 P
ro

fi
t 

in
 D

o
lla

rs
 (

m
ill

io
n
s
)

Number of Coupons

Type A

Type B
Fresh Vegetables

Cleaning

Water

Deli

Deli

Deli

Cereal

Coupons >> Research Questions >> Data >> Model >> Findings

One-to-One

Themed Event

Themed Event coupon 

targeted segments 

(15-20%).

One-to-One profits are less 

concave than Themed 

coupon profits.



Prescribe Optimal Coupon Bundles

• Each Coupon Type

• 20 Category Coupon Bundle Simulation 

• One coupon per category

• Big Data Solution (Optimization Burden)

– 3,108,105 possible combinations

17

Coupons >> Research Questions >> Data >> Model >> Findings



18

Baseline One-to-One Themed Solo

Expected Store Profit $2.37 $3.00 $2.74 $2.69 
Increase in Profit N/A 26.6% 15.6% 13.5%

Alcohol 0 1 1 0

Babyfood 0 1 0 0

BakingNeeds 0 0 1 0

Bread 0 1 1 0

Butter 0 1 1 1

Candy 0 1 0 0

Cereal 0 1 0 0

Cheese 0 1 1 1

Chicken 0 0 1 1

Chips 0 1 1 1

Cleaning 0 1 1 1

Condiments 0 0 1 1

Cookies 0 0 0 1

Deli 0 1 1 1

Diapers 0 0 1 0

DriedFruits 0 1 0 1

FloralShop 0 1 1 1

Fresh Fruit 0 0 0 1

Fresh Seafood 0 1 1 1

Fresh Vegetables 0 0 1 0

Frozen Meat 0 1 1 1

Ice Cream 0 1 1 1

Laundry 0 0 0 1

Nuts 0 1 1 1

Photo 0 1 1 1

TeaCoffee 0 1 0 1

Tobacco 0 1 1 1

Water 0 1 1 1

20 Category Coupon 

Bundle Simulation: 

one coupon per category

More degrees of freedom, 

One-to-One Coupon can 

generate higher 

per-customer 

Expected Store Profits.

Coupons >> Research Questions >> Data >> Model >> Findings
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Why measure the separate impact of each retailer targeted coupon type ?

Themed Event Fresh Veg

One-to-One Fresh Veg

Solo Mailing Fresh Veg

Coupons >> Research Questions >> Data >> Model >> Findings
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Why capture cross-category dependencies and correctly account 

for spillover effects?

Largess Effect
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Nuanced Cross-Category Impacts

Bread
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