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Validation Study - Background

We conducted a validation study in the Seattle market 
in July 2008.  In this validation study, we interviewed 
200 respondents, who were presented with multiple 
aisles of grocery products.

The VR store environment also included a number of 
POS materials (hanging posters, aisle banners, etc.) 
that were much like those that could be found in a 
typical store.

The purpose of the study was two-fold:

– Validate grocery purchases in the simulated 
session against data from their most recent 
grocery shopping trip taken from their store 
receipt (180 subjects had their receipt).

– Test the impact of introducing stimuli that 
were designed to increase aisle traffic, 
viewing and purchase of carbonated 
beverages.

Shopper Marketing Insights
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• For the validation study, we recruited 
respondents who have sole or joint 
responsibility for grocery shopping in the 
household and we asked for them to bring 
their receipts with them.

• Respondents visited a Seattle research field 
facility to participate in the study.

– They were shown how to navigate the VR 
aisles using the joystick, and they were 
given a few minutes to practice.

– They were then asked to shop in the VR 
supermarket as they normally would, 
taking about 15 minutes to do so.

• Respondents were also asked a number of 
demographic questions.

Shopper Marketing Insights
Validation Study - Background



Shopper Marketing Insights
Validation Study – Grocery Purchases

Nimbus Panel Characteristics Percent of 

Panel

Mean Age of 

Shopper 

Percent of 

Shoppers 

Female

Household 

Income

Single Persons 37% 35 56% $48k

Husband and Wife Only 25% 57 58% $87k

Families with Oldest Child < 18 27% 42 75% $99k

Single Parents 8% 38 90% $41k

Other or Unclassified 3% - - -

The demographic screener allowed us to balance the panel to roughly national 
proportions.  While the household income of this panel skewed higher than the national 
average due to the highly trained and educated workforce in the Seattle area,  we were 
interested in comparing the total dollar purchases for four major groupings: canned 
vegetables, nonalcoholic beverages, pet foods and soaps & detergents.  The results are 
shown in the next 3 slides.

We also analyzed the shopping behavior by certain life cycle stages to see how they 
shopped the shelf.  A description of the types of shopping behavior is provided by life 
cycle stage for cereal and cereal products in the next section.
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The respondents were asked to purchase a similar array of products as they had on their last 
shopping trip.  180 of the 200 respondents had receipts which were collected before the session 
so they didn’t have them available to refer to during the Nimbus session.  The respondents were 
not told which grocery categories were being studied.

The grocery receipts were coded into a table and individual items were aggregated to 4 groups of 
purchases that were being investigated.

The session data was also aggregated into these same 4 groups and a paired sample T test was 
run on the aggregated dollar expenditures.

Shopper Marketing Insights
Validation Study – Grocery Purchases

Paired Samples Statistics

2.6384 180 1.47503 .10994

2.7433 180 .87248 .06503

8.8418 180 3.85161 .28708

9.3097 180 3.15799 .23538

3.3169 180 2.17160 .16186

3.1667 180 1.93540 .14426

5.5890 180 1.70109 .12679

4.7564 180 1.08447 .08083

Canned Vegetables          POS

 Nimbus

Pair

1

Non Alcoholic Beverages   POS

 Nimbus

Pair

2

Pet Foods                        POS

  Nimbus

Pair

3

Soaps & Detergents           POS

 Nimbus

Pair

4

Mean N Std. Deviation

Std. Error

Mean
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Validation Study – Grocery Purchases
Shopper Marketing Insights

Paired Samples Correlations

180 .668 .000

180 .758 .000

180 .680 .000

180 .748 .000

Canned Vegetables          

POS &  Nimbus

Pair

1

Non Alcoholic Beverages  

POS &  Nimbus

Pair

2

Pet Foods                       

POS &   Nimbus

Pair

3

Soaps & Detergents          

POS &  Nimbus

Pair

4

N Correlation Sig.

Overall correlations between purchases in the simulated session 

versus store receipts ranged between .668 to .758 which 

represent strong correlation measures confirming that 

respondents were able to navigate the aisles and find product 

within the categories they were looking for. 
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Paired Samples Test

-.1049 1.10317 .08223 -.2671 .0574 -1.275 179 .204

-.4679 2.52346 .18809 -.8390 -.0967 -2.488 179 .014

.1502 1.65739 .12353 -.0936 .3939 1.216 179 .226

.8326 1.14377 .08525 .6644 1.0008 9.766 179 .000

Canned Vegetables         

POS -  Nimbus

Pair

1

Non Alcoholic Beverages  

POS -  Nimbus

Pair

2

Pet Foods                       

POS -   Nimbus

Pair

3

Soaps & Detergents          

POS -  Nimbus

Pair

4

Mean Std. Deviation

Std. Error

Mean Lower Upper

95% Confidence

Interval of the

Difference

Paired Differences

t df Sig. (2-tailed)

Shopper Marketing Insights
Validation Study – Grocery Purchases

The T test for the paired data on the 180 respondents was strong 

confirmation of the Nimbus virtual shopping environment.
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Nimbus introduces a whole new layer of understanding into the purchase decision process called 
“events” which measure the interest and involvement of the shopper in the product.

Nimbus Events include the following:

1.  Viewing the product

2.  Viewing the product’s price tag

3.  Viewing ads/poster pertaining to the product

4.  Examining the product more closely

5.  Rotating the product to view the sides or back

6.  Identifying AOI’s on the package during the examination or rotation

7.  Selecting/De-selecting the product

Nimbus events fall into a time sequence that follow all of the steps of the shopper’s purchase decision.  
This chain of events shows very clear patterns that define different styles of shopping which are clearly 
distinguished between different groups of shoppers whether by age or income or shopping mission.  The 
sequence of events is in essence a “fingerprint” that is a uniquely defining characteristic for many 
shoppers. 
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“Shopping the Shelf” behavior captured by Nimbus

Validation Study – Grocery Purchases



Shopper Marketing Insights Singles

Comprise largest segment of US households with 
over 52 million consumer units.

Well below average consumption of cereal and 
cereal products.

Index of Consumption from Receipts     - 65
Index of Purchase from Nimbus Study   - 57

More willing to explore what is on the shelf and to 
try new products;

Men more so than women

Duration of viewing of broad range of SKU’s on 
shelf is almost double the time spent by single 
parents and well above the time spend even by 
full nest families. 
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Shopper Marketing Insights Couples –No Children

Husband and wife only households are one 
of the fastest growing segments.

Higher incomes due to dual jobs but only 
average consumption of cereals and cereal 
products makes this a good opportunity for 
increasing time of day usage.

Index of Consumption from Receipts     - 95
Index of Purchase from Nimbus Study   - 99

Couples browse the shelves looking for that 
special “something for me”.  This varies a 
great deal by product category and some 
categories are merely scanned quickly.

Couples also check the price tag less 
frequently but when they do they tend to 
spend more time considering that price.
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Shopper Marketing Insights
Families

Families with children represent the “heavy 
buyers” of cereals and cereal products.

Index of Consumption from Receipts    - 150
Index of Purchase from Nimbus Study  - 135

The total time spent on browsing is high 
reflecting the diverse shopping needs of this 
group.

Women shoppers are heavily influenced by 
color rather than the description of the 
flavor on the label.

Packaging and sizing are important drivers 
for this group, but there are important sub-
groups strongly influenced by health 
concerns or promos.
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Shopper Marketing Insights
Single Parents

Single parents represent a small group of 
households with average consumption of 
cereals and cereal products.

Index of Consumption from Receipts    - 104
Index of Purchase from Nimbus Study  - 110

Low disposable incomes are reflected in 
shopping behavior that is “truncated”:

• short overall viewing duration
• narrow range of categories passed
• fewer SKU’s examined
• smaller market basket
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• For our test scenario we created two new 
stimuli that we introduced to a subset of the 
200 member panel.

• The first was an aisle banner and the other a 
hanging poster (“shelf sign”).  Each were 
based upon vintage Coke signs.

• The objective was to determine whether the 
introduction of virtual stimuli would:

1) impact the traffic in the beverage aisle in 
a meaningful way, and

2) increase the sales of  both the category 
as well as the Coke brand.

Shopper Marketing Insights
Validation Study – Stimuli Test
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• Respondents were divided into 4 monadic groups as 
follows:

• Research objectives were defined as which marketing 
strategy would be best in terms of generating more sales at 
retail in combination with enhancing the Coke purchase 
likelihood with non-buyers. 

Monadic 

Group 

Coke Aisle 

Banner

Coke Shelf 

Sign

Count of 

Respondents

1 50

2 V 50

3 V V 50

4 V 50

Shopper Marketing Insights
Validation Study – Stimuli Test
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• The expected sampling errors at the 90% Confidence Level 
are:

N size

Observation

50% or

50%

40% or 

60%

30% or

70%

20% or

80%

10% or 

90%

5% or 

95%

1% or 

99%

200 6.93% 6.79% 6.35% 5.54% 4.16% 3.02% 1.38%

50 13.86% 13.58% 12.70% 11.09% 8.32% 6.04% 2.76%

ð In the table above, the first row refers to the total sample and the 

second row refers to each monadic group.

Shopper Marketing Insights
Validation Study – Stimuli Test
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What did respondents view in the beverage category generally?

Monadic 

Group

Number of 

Fixations on 

Product (all 

competitors)

Mean 

Duration of 

Fixation

Number of 

Views of Ads 

(all 

competitors)

Mean Duration 

of Views on 

Ads

Number of Price 

Checks (all 

competitors)

Mean 

Duration of 

Price Check

Number of 

Examinations 

(all brands)

1 16,138 0.33 2,280 0.00 4,846 0.12 616

2 10,884 0.32 2,600 0.14 3,324 0.11 420

3 15,262 0.34 6,114 0.19 4,650 0.11 570

4 18,066 0.33 5,878 0.00 5,430 0.12 636

It seems that when the Coke aisle banner is introduced, this has the effect 

of “energizing the activity” in the category by causing respondents to more 

frequently view ads by all competitors.

The introduction of the Coke aisle banner doesn’t seem to have the same 

“energizing” effect on price checks or views of the products.  

In the beverage category:

Monadic 

Group 

Coke Aisle 

Banner

Coke Shelf 

Sign

Count of 

Respondents

1 50

2 V 50

3 V V 50

4 V 50

Shopper Marketing Insights
Validation Study – Stimuli Test
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What did respondents who viewed Coke products view in general?

Monadic 

Group

Number of 

Fixations on 

Coke Products

Mean 

Duration of 

Fixation

Number of 

Views of Ads 

(all 

competitors)

Mean Duration 

of Views on 

Ads

Number of Price 

Checks (all 

competitors)

Mean 

Duration of 

Price Check

Number of 

Examinations 

(all brands)

1 3,032 0.31 810 0.00 902 0.13 230

2 2,496 0.30 944 0.18 690 0.12 222

3 3,442 0.32 1,848 0.21 992 0.14 292

4 3,734 0.32 1,742 0.00 1,128 0.14 286

Here the pattern of “energizing the activity” in the category is enhanced.  

When the Coke aisle banner is introduced, this has the effect of increasing 

the views of ads by all competitors, the number of price checks, the number 

of product examinations, as well as the number of views of Coke products.

Respondents who viewed Coke products:

Monadic 

Group 

Coke Aisle 

Banner

Coke Shelf 

Sign

Count of 

Respondents

1 50

2 V 50

3 V V 50

4 V 50

Shopper Marketing Insights
Validation Study – Stimuli Test
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What did respondents who viewed the beverage category buy?

Monadic 

Group

Number of 

Purchases of 

Coke Products

Number of 

Purchases (all 

beverages) Coke Percent

Dollar Value of 

Purchases of 

Coke Products

Dollar Value of  

Purchases (all 

beverages) Coke Percent

1 44 270 16.3% $139 $729 19.0%

2 38 164 23.2% $112 $406 27.5%

3 56 244 23.0% $177 $631 28.1%

4 56 302 18.5% $189 $819 23.1%

In the beverage category:

It appears that Scenarios 3 and 4 produce the highest number of Coke 
purchases.  While the raw number of purchases generated by Scenario 2 
(shelf sign only) is low, this was not a frequent-spending group in the first 
place.  Thus, it appears that the shelf sign alone does as good a job as other 
scenarios at attracting Coke purchases as a percent of the shopper’s total 
number of purchases.

The pattern is similar when you look at the dollar volume of these 
purchases.  Scenarios 3 and 4 also produce the highest dollar volume of 
Coke purchases. While the dollar volume of Coke purchases generated by 
Scenario 2 (shelf sign only) is low, this was not a high-spending group in the 
first place.  Thus, it appears that the shelf sign alone does as good a job as 
other scenarios at attracting Coke purchases as a percent of the shopper’s 
total dollar volume of purchases.

Monadic 

Group 

Coke Aisle 

Banner

Coke Shelf 

Sign

Count of 

Respondents

1 50

2 V 50

3 V V 50

4 V 50

Shopper Marketing Insights
Validation Study – Stimuli Test
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What did respondents who viewed Coke products buy?

Monadic 

Group

Number of 

Purchases of 

Coke Products

Number of 

Purchases (all 

beverages) Coke Percent

Dollar Value of 

Purchases of 

Coke Products

Dollar Value of  

Purchases (all 

beverages) Coke Percent

1 44 92 47.8% $139 $297 46.6%

2 38 76 50.0% $112 $223 50.0%

3 56 112 50.0% $177 $355 50.0%

4 56 116 48.3% $189 $399 47.5%

Respondents who viewed Coke products:

Scenarios 3 and 4 of course still produce the the highest number and the 

highest dollar volume of Coke purchases.  But when these figures are 

analyzed as a percent of purchases and a percent of dollar expenditures 

among those who viewed Coke products, you see that Scenario 2 (shelf 

sign only) no longer looks so good in percentage terms.  This observation 

demonstrates the value of the Coke aisle banner in attracting more Coke 

purchases and greater expenditures for Coke.

Monadic 

Group 

Coke Aisle 

Banner

Coke Shelf 

Sign

Count of 

Respondents

1 50

2 V 50

3 V V 50

4 V 50

Shopper Marketing Insights
Validation Study – Stimuli Test
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Do the scenarios generate more views of Coke products?

Monadic 

Group

Coca Cola 

Cherry 500 ml

Coca Cola 

Classic 2 ltr

Coca Cola 

Classic 500 ml

Coca Cola Diet 

500 ml

Coca Cola Diet 

Lime 500 ml

Coca Cola Zero 

500 ml Diet Coke 2 ltr

1 360 736 224 206 460 88 958

2 342 558 212 186 436 54 708

3 562 626 286 266 696 74 932

4 582 702 284 272 720 108 1066

When the Coke aisle banner is introduced, this has the effect of increasing 

the views of Coke products on the whole.  But this effect Is not uniform.  It is 

less pronounced for Coke Zero and 2-liter Diet Coke.

Number of fixations on product:

Monadic 

Group 

Coke Aisle 

Banner

Coke Shelf 

Sign

Count of 

Respondents

1 50

2 V 50

3 V V 50

4 V 50

Validation Study – Stimuli Test
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Do the scenarios generate longer views of Coke products?

Monadic 

Group

Coca Cola 

Cherry 500 ml

Coca Cola 

Classic 2 ltr

Coca Cola 

Classic 500 ml

Coca Cola Diet 

500 ml

Coca Cola Diet 

Lime 500 ml

Coca Cola Zero 

500 ml Diet Coke 2 ltr

1 0.258 0.329 0.309 0.276 0.410 0.174 0.344

2 0.291 0.285 0.304 0.299 0.375 0.173 0.332

3 0.361 0.282 0.318 0.315 0.444 0.162 0.350

4 0.351 0.304 0.284 0.306 0.434 0.165 0.370

Although there are marginal increases in durations of views on certain Coke 

products, it’s not really in the area of a “longer look” that we see the true 

benefit of introducing the aisle banner.

Mean duration of fixation on product:

Monadic 

Group 

Coke Aisle 

Banner

Coke Shelf 

Sign

Count of 

Respondents

1 50

2 V 50

3 V V 50

4 V 50

Validation Study – Stimuli Test
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Do the scenarios generate more close-up examinations of Coke products?

Monadic 

Group

Coca Cola 

Cherry 500 ml

Coca Cola 

Classic 2 ltr

Coca Cola 

Classic 500 ml

Coca Cola Diet 

500 ml

Coca Cola Diet 

Lime 500 ml

Coca Cola Zero 

500 ml Diet Coke 2 ltr

1 20 42 74 38 40 0 16

2 20 36 78 44 40 0 4

3 36 52 88 38 72 0 6

4 36 56 76 32 72 0 14

The impact of adding the aisle banner is significant for the close-up 

examination of certain Coke products, such as 500-ml Cherry Coke, 2-liter 

Coke Classic, and 500-ml Diet Coke Lime.  But this is not equally true for 

other Coke products.

Number of examinations of product:

Monadic 

Group 

Coke Aisle 

Banner

Coke Shelf 

Sign

Count of 

Respondents

1 50

2 V 50

3 V V 50

4 V 50

Validation Study – Stimuli Test
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Do the scenarios generate a greater number of purchases of Coke products?

Monadic 

Group

Coca Cola 

Cherry 500 ml

Coca Cola 

Classic 2 ltr

Coca Cola 

Classic 500 ml

Coca Cola Diet 

500 ml

Coca Cola Diet 

Lime 500 ml

Coca Cola Zero 

500 ml Diet Coke 2 ltr

1 0 13 16 10 1 0 4

2 0 11 16 10 0 0 1

3 0 19 24 10 0 0 3

4 0 21 22 8 0 0 5

The impact of adding the aisle banner is significant for generating purchase 

events for 2-liter and 500-ml Coke Classic, but not necessarily for other 

Coke products.

Number of purchases:

Monadic 

Group 

Coke Aisle 

Banner

Coke Shelf 

Sign

Count of 

Respondents

1 50

2 V 50

3 V V 50

4 V 50

Validation Study – Stimuli Test
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Do the scenarios generate a greater dollar value of purchases of Coke products?

Monadic 

Group

Coca Cola 

Cherry 500 ml

Coca Cola 

Classic 2 ltr

Coca Cola 

Classic 500 ml

Coca Cola Diet 

500 ml

Coca Cola Diet 

Lime 500 ml

Coca Cola Zero 

500 ml Diet Coke 2 ltr

1 $0 $65 $32 $20 $2 $0 $20

2 $0 $55 $32 $20 $0 $0 $5

3 $0 $95 $48 $20 $0 $0 $15

4 $0 $105 $44 $16 $0 $0 $25

The benefit of adding the aisle banner is significant for the dollar value of 

purchases of 2-liter and 500-ml Coke Classic and marginal for the dollar 

value of purchases of 2-liter Diet Coke.

Dollar value of purchases:

Monadic 

Group 

Coke Aisle 

Banner

Coke Shelf 

Sign

Count of 

Respondents

1 50

2 V 50

3 V V 50

4 V 50

Validation Study – Stimuli Test
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While there are four distinct 
monadic groups, the 
summary results will focus 
on the “pure play” of no 
banner and no ad versus a 
banner and an ad to 
determine overall impact.

The use of both a Coke 
Banner to direct people into 
the beverage aisle and a 
Coke Ad to catch their 
attention at the Coke shelf 
increased category sales 
overall by 7% with a 
confidence level of 90%.

Note: Since the study was only 
conducted in Seattle there is no 
nationally projectable increase.

Shopper Marketing Insights
Validation Study – Stimuli Test

NA
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Looking at the 
“pure play” of Coke 
Banner and Coke 
Ad there is a very 
strong lift in sales of 
all Coke products.

The increase in 
sales is 81% on a 
nationally 
projectable level 
with a confidence 
level of 90%.

Note: Since the study was only 
conducted in Seattle, there is no 
nationally projectable increase.

NA

Shopper Marketing Insights
Validation Study – Stimuli Test
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The impact of 
implementing both a 
banner and ad 
merchandising 
strategy benefits 
even perennial top 
sellers like Coke 
Classic in the 2 ltr
bottle.

Note:  Since the study was only 
conducted in Seattle, there is no 
nationally projectable increase.

NA

Shopper Marketing Insights
Validation Study – Stimuli Test
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Critical ratios like the 
examination to 
purchase ratio are 
unique to Nimbus 
and are a useful 
diagnostic tool in 
determining 
whether the 
package design and 
labeling content has 
a positive or 
negative impact on 
sales!

This ratio is 
particularly 
significant in 
understanding how 
new products will 
fare in a competitive 
environment.

Validation Study – Stimuli Test
Shopper Marketing Insights



29

Banner Viewership by 

Age, Income and Size 

of Household

Validation Study – Stimuli Test
Shopper Marketing Insights
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The pivot tables provide a 

snapshot of the impact of 

the test on viewership 

and sales at any level of 

the sales – category or 

brand.

Validation Study – Stimuli Test
Shopper Marketing Insights
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Legend:

• Panel – total number of respondent –SKU 

interactions

• Total_$ - Total purchases

• Viewed Stock – Number of fixations by an 

individual respondent on a specific SKU that 

went no further

• Checked Price – Number of fixations by an 

individual respondent on a specific price tage

that went no further

• Examined – Number of times a specific 

product was examined more closely with no 

further action

• Returned – Number of times SKU’s were 

deselected

• Purchased – Number of times SKU’s were 

selected 

Validation Study – Stimuli Test
Shopper Marketing Insights
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The Pivot Diagram for 

beverage aisle 

provides detailed 

viewership and sales 

of Coke

Validation Study – Stimuli Test
Shopper Marketing Insights



Shopper Marketing Insights
Who are we?

European Sales Office - Wiesbaden

Systems Support Office - Estonia

Corporate Office –Bellevue, WA

Sales Office –Orange County, CA Asian Office –Hong Kong

European 
Office –
London

Asian Sales Office –
Singapore

• Nimbus Online, Inc. is a Seattle-

based corporation formed in 

October 2008.

• Principals are Jerry Johnson, 

Juho Arens, and Juergen Bluhm.

• All are seasoned research 

veterans, having been in the 

business for a combined 87 years.  
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Sales Office –Montgomery, AL

Contact: Juho Arens

Chief Marketing Officer

juho@mynimbusonline.com

tel (425) 643-0791

mailto:juho@mynimbusonline.com


Shopper Marketing Insights
Nimbus is New but Our Client Experience is Extensive

• Over 9,400 hours of experience in advanced eye tracking / 
packaging research.  Sample clients:

– P&G
– Nestle
– Coca Cola

• Over 1,600 hours of experience in virtual reality projects.  
Sample clients:

– Hewlett Packard
– The Disney Company
– AT&T. 

• Over 8,600 hours of experience in advanced analytics and 
nonlinear modeling.  Sample clients:

– Citigroup
– Transamerica
– National Geographic Society. 
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http://www.drugstore.com/?trxp1=0&trxp2=1&trxp3=1

