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Planned decision State

He or she has 
(1) considered a purchase, 
(2) made a decision to buy a given brand or not to buy at all.

Show NO response to point-of-purchase promotions. 

Opportunistic decision State

He or she has not considered a purchase or, having considered a purchase, 
has not decided whether or what to buy. 

May be strongly influenced by promotions.
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Saltine 
Crackers

117 000



In this market there are 10 instrumented stores: 

1. regional chain A (stores 107-110), (Brand 2)

2. regional chain B (store 114), (Brand 1)

3. national chain C (stores 115-116), 

4. independent chain D (stores 111-113). 

The six top selling saltine brands: 
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Purchase occasions 
involved the purchase 

of only one item. 
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Price on National Brands range from $0.70 to $1.50 per one pound box.

Price on Private Labels range from $0.60 to $0.80 per one pound box.

Promotion Activities were, on average, about one week in eight.

95%

104 weeks of the data

52-week initialization period

52-week estimation period



Discrete Choice Model
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𝑃𝑡
ℎ 𝑖 =  𝑃𝑡

ℎ(𝑝𝑙𝑎𝑛 ∙ 𝑃𝑡
ℎ 𝑖𝑛𝑐 𝑝𝑙𝑎𝑛 ∙ 𝑃𝑡

ℎ 𝑖│𝑖𝑛𝑐&𝑝𝑙𝑎𝑛 +  𝑃𝑡
ℎ(𝑜𝑝𝑝 ∙ 𝑃𝑡

ℎ 𝑖𝑛𝑐 𝑜𝑝𝑝 ∙ 𝑃𝑡
ℎ 𝑖│𝑖𝑛𝑐&𝑜𝑝𝑝
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Household

Planned

Buy in the category

Alternative 1 Alternative 2

Alternative 3 Alternative N

Not buy

Opportunistic

Buy in the category

Alternative 1 Alternative 2

Alternative 3 Alternative N

Not buy
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Planned State Opportunistic State

 𝑃𝑡
ℎ(𝑝𝑙𝑎𝑛 =

exp(𝑊)

1 + exp(𝑊)
𝑊 = 𝛽0 + 𝛽1 ∙ 𝐷𝐿

ℎ + 𝛽2 ∙ 𝑆𝐿𝑡
ℎ + 𝛽3 ∙ 𝐼𝑁𝑉𝑡

ℎ

 𝑃𝑡
ℎ 𝑜𝑝𝑝 = 1 − 𝑃𝑡

ℎ(𝑝𝑙𝑎𝑛

Store Loyalty = proportion of household h's total expenditures made in the store being visited on occasion t, 

Deal Loyalty = proportion of household h's purchases made in the initialization period when the brand purchased

was being promoted. 

𝐼𝑁𝑉𝑡
ℎ = 𝐼𝑁𝑉𝑡−1

ℎ + 𝑄𝑡−1
ℎ − 𝐶𝑅ℎ ∙ 𝐼𝑡−1;𝑡

𝐶𝑅ℎ - average weekly consumption of saltines in pounds by household h (initialization period).
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Planned State Opportunistic State

 𝑃𝑡
ℎ(𝑖𝑛𝑐|𝑝𝑙𝑎𝑛 =

exp(𝑉𝑝𝑙𝑎𝑛)

1 + exp(𝑉𝑝𝑙𝑎𝑛)

𝑉𝑝𝑙𝑎𝑛 = 𝛼0 + 𝛼1 ∙ 𝐶𝑅
ℎ + 𝛼2 ∙ 𝐼𝑁𝑉𝑡

ℎ + 𝛼3 ∙ 𝐶𝑉𝑝𝑙𝑎𝑛

 𝑃𝑡
ℎ(𝑖𝑛𝑐|𝑜𝑝𝑝 =

exp(𝑉𝑜𝑝𝑝)

1 + exp(𝑉𝑜𝑝𝑝)

𝑉𝑜𝑝𝑝 = 𝛼4 + 𝛼1 ∙ 𝐶𝑅
ℎ + 𝛼2 ∙ 𝐼𝑁𝑉𝑡

ℎ + 𝛼5 ∙ 𝐶𝑉𝑝𝑙𝑎𝑛

𝐶𝑉𝑝𝑙𝑎𝑛 = ln  
𝑘
exp(𝑈𝑘|𝑝𝑙𝑎𝑛)  𝑃𝑡

ℎ(𝑖|𝑖𝑛𝑐&𝑝𝑙𝑎𝑛 =
exp(𝑈𝑖|𝑝𝑙𝑎𝑛)

 𝑘 𝑒𝑥𝑝(𝑈𝑘|𝑝𝑙𝑎𝑛)

Category Value – inclusive value; category attractiveness.
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Planned State

Opportunistic State 𝑃𝑡
ℎ(𝑖|𝑖𝑛𝑐&𝑝𝑙𝑎𝑛 =

exp(𝑈𝑖|𝑝𝑙𝑎𝑛)

 𝑘 𝑒𝑥𝑝(𝑈𝑘|𝑝𝑙𝑎𝑛)

𝑈𝑖|𝑝𝑙𝑎𝑛 = 𝛼𝑖 + 𝜃1 ∙ 𝐿𝑂𝑌𝑖
ℎ + 𝜃2 ∙ 𝐿𝑃𝑃𝑖𝑡

ℎ

 𝑃𝑡
ℎ(𝑖|𝑖𝑛𝑐&𝑜𝑝𝑝 =

exp(𝑈𝑖|𝑜𝑝𝑝)

 𝑘 𝑒𝑥𝑝(𝑈𝑘|𝑜𝑝𝑝)

𝑈𝑖|𝑜𝑝𝑝 = 𝛾𝑖 + 𝜃1 ∙ 𝐿𝑂𝑌𝑖
ℎ + 𝜃3 ∙ 𝑃𝑟𝑖𝑐𝑒𝑖𝑡 + 𝜃4 ∙ 𝑃𝑟𝑜𝑚𝑜𝑖𝑡 + 𝜃5 ∙ (𝑃𝑟𝑖𝑐𝑒𝑖𝑡 ∙ 𝑃𝑟𝑜𝑚𝑜𝑖𝑡)

𝑃𝑟𝑜𝑚𝑜𝑖𝑡 = 1 if brand i is featured or displayed on occasion t and 0 otherwise, 

𝐿𝑂𝑌𝑖
ℎ =

(1/𝑘 + # of purchases of i by h)

(1 + # of purchases of all brands by h)

it is a Bayesian estimate based on equally likely priors with an equivalent sample size of one.
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456 households buy saltines

Calibration sample

52 households make 

943 purchases of saltines in 

15,023 store visits. 

Validation sample

100 households make 

612 saltine purchases in 

9,999 store visits. 

MAX

Estimated Simultaneously
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The one-state nested logit model Consumers are always opportunistic

Was calibrated following
the maximum likelihood
procedure described by

Guadagni and Little (1987)
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Hold-out sample

Calibration sample

Hold-out sample



17



18



Any questions?


