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The purpose of this document is to guide you step by step in the process of designing a 
Matched Markets experiment using the ​Python library​ developed at Google. In the following 
we will use the acronyms TBR for Time Based Regression and MM for Matched Markets. For a 
general introduction to TBR and MM, please refer to the ​TBR paper​, the ​MM paper​, and this 
introduction​ to geo experiments. The colab can be found ​here​. ​At the end of this document 
you can find a ​glossary​ of the main terms in this document. 
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Data needed to run the Colab 
 
In order to run the colab, you will need the following table 
 
client_sales_table: 

 
Description​: this table is the table containing the response and spend data at the geo 
level and at daily/weekly frequency. The table should be specified in the colab by using 
the URL of the google sheet. 
 
Format​: Google sheet containing the following mandatory columns: date, response, 
cost, geo. Any additional column is ok. 

https://github.com/google/matched_markets
https://research.google/pubs/pub45950/
https://research.google/pubs/pub48983/
http://www.unofficialgoogledatascience.com/2016/06/estimating-causal-effects-using-geo.html
https://colab.sandbox.google.com/github/google/matched_markets/blob/master/matched_markets/notebook/design_colab_for_tbrmm.ipynb


 
Example​: ​here 
 

geo_eligibility_table: 
 
Description​: this table is optional and can be used to constrain the assignments of 
each geo. The table should be specified in the colab by using the URL of the google 
sheet. 
 
Format​: Google sheet containing the following mandatory columns: geo, control, 
treatment, exclude. This table is used to constrain the assignment of the geos to the 
different groups. For example, if the input table looks like the following 

 
It means that: 

● Geo 10 must be included in the experiment, and in particular assigned to the 
treatment group. This geo CANNOT be excluded or assigned to control. 

● Geos 11, 12, and 15 can be assigned to control, to treatment, or it can be 
excluded from the experiment. 

● Geo 14 must be excluded from the experiment. 
● Geo 16 can be included in the treatment group or excluded, but it CANNOT be 

assigned to control. 
● Geos that are not listed in the table can be assigned to any group (control, 

treatment, or excluded, which is equivalent to the case where the geo is listed 
in the table with values 1,1,1). 

 
Example​: see image above. 
 

 
Cell by cell description of the colab 
 
Data Input 

Cell 1  
 

https://github.com/google/matched_markets/blob/master/matched_markets/csv/salesandcost.csv


[​View in colab​] 
 
Description: This cell will install and load the necessary libraries for the Matched Markets 
library. It can take some time to run this cell.  
 
Action needed: run the cell.  
 

Cell 2 
 
[​View in colab​] 
 
Description: This cell will load the data needed to run the analysis. You will be asked for 
permission to access your file in Drive. Follow the instructions on screen which appear in the 
cell output. You will need to click a link which will open a new tab in the browser and ask 
access to Google Drive. You will get a verification code which you can copy and paste in the 
corresponding field in the colab, see below. 
 

 
 
The geo_eligibility_table is optional, and you need to specify this table only if you want to 
constrain the assignments for some geos. For example, you need to specify the 
geo_eligibility_table if you want to force the London geo to be in the treatment group. 
 
Action needed: Before running the first cell, make sure to update the Google Sheet url.  
 
 
Design with TBR+MM 

Cell 3 
 
[​View in colab​] 
 
Description: Select the parameters to be used in the design of an experiment with TBR+MM. 
Below you can find a short description of all the necessary parameters: 
 

https://colab.research.google.com/github/google/matched_markets/blob/master/matched_markets/notebook/design_colab_for_tbrmm.ipynb#scrollTo=PeLu1eAGuC7B
https://colab.research.google.com/github/google/matched_markets/blob/master/matched_markets/notebook/design_colab_for_tbrmm.ipynb#scrollTo=_PXNPQe2uPEl
https://colab.research.google.com/github/google/matched_markets/blob/master/matched_markets/notebook/design_colab_for_tbrmm.ipynb#scrollTo=Eehzm284OiGo


● confidence_level ​indicates the confidence level for testing the hypothesis H0: iROAS 
= 0 vs. H1: iROAS > 0. The value of this parameter should be a real number between 0 
and 1. The default value is 90%. 

● power_level ​indicates the power that we would like to achieve in our design. The value 
of this parameter should be a real number between 0 and 1. The default value is 80%. 

● experiment_duration_in_weeks ​length of the experiment measured in weeks. For 
example, set this parameter to 4 if you want to design an experiment lasting 4 weeks. 

● experiment_budget​ is the maximum budget the client is willing to spend on the 
campaign. 

● alternative_budget ​is a list of budgets, separated by a comma, that can be used to 
“override” the automated budget choices based on the ​experiment_budget​. The 
default value is an empty field.  
Example  

 
● minimum_detectable_iROAS ​is defined as the ​smallest iROAS that the experiment 

will be able to reliably measure, given the chosen ​power_level​ and ​confidence_level​. 
For example, if the ​confidence_level​ used is 90%, and the ​power_level​ is 80%, then 
the ​minimum_detectable_iROAS​ is the smallest value such that we have 80% chance 
of detecting an effect of that size with a 10% probability of a false positive.  
The default value of the minimum detectable iROAS is 3, but should be changed 
depending on the business vertical of the client. For example, for grocery stores we 
recommend a value of 2. 

● average_order_value ​is the mean value in dollars that the client attributes to a 
transaction/visit/contract. Use a value of 1 if the design is based on sales/revenue or an 
actual average order value (e.g. 80$) for a design based on 
transactions/footfall/contracts. The default value is 1. ​N.B.: make sure to use a value of 1 
if the response variable of interest is revenue/sales​. 

 
Action needed: update the value of the parameters to the desired levels.  
 

Cell 4 
[​View in colab​] 
 
Description: Summary of the designs given the parameters specified in Cell 3. Each row in the 
table corresponds to a design in the output of this cell, see the figure below for an example. 
Orange rows/cells indicate that one or more conditions are not met in the design, e.g. the 
minimum detectable iROAS of the design is larger than what was set in input. Green rows 
correspond to the optimal and recommended designs, while rows in beige contain designs 
which are feasible but require a higher budget. Other metrics may be highlighted in red if they 
don’t meet some criterion (e.g. if the minimum detectable lift in response is too large) 

https://colab.research.google.com/github/google/matched_markets/blob/master/matched_markets/notebook/design_colab_for_tbrmm.ipynb#scrollTo=WZ9EopaibKRM


 

 
 
Note: if a design does not pass one of the diagnostic checks and so does not satisfy one 
of the assumptions of TBR, we will print a WARNING message in red with some 
information about the problem, e.g. 
 
WARNING: the design does not pass the A/A test. We do not recommend using 

the proposed design. 

 
Action needed: run the cell. 

Cell 5 
[​View in colab​] 
 
Description: Select the design that you choose as the final design to be used in the 
experiment. The design number is the number displayed in the table from Cell 4 as shown in 
the figure below. The default design is Design 1, which outputs the least expensive design 
based on the minimal iROAS and power given in input.  

 
 

For the chosen design,  the aggregated (treatment vs control) time series of the response and 
cost variables will be shown. The results are presented in two different tabs, one for the 
response and one for the cost variable. The title of each tab indicates which metric (response 
or cost) is shown. The scatterplot on the right can give indication of the goodness of the 

https://colab.research.google.com/github/google/matched_markets/blob/master/matched_markets/notebook/design_colab_for_tbrmm.ipynb#scrollTo=GHh81hAIetrY


match between the two groups (control on the x-axis, treatment on the y-axis). Each dot is a 
single day, the red line is the regression line between treatment and control, and in the top left 
corner we highlight the R squared. 
 

 
 
The top left plot is interactive: 
 

● If you move the cursor on a point on the time series, we will show the value and the day 
for that point. 

● If you select a time window on the top plot, we will show a zoomed in version of the 
plot in the bottom figure, see below. 

● Once a time window is selected, you can shift forward or backward the window by 
drag and drop. 

● Once a time window is selected, you can increase or decrease the size of the window 
with the mouse wheel (while your mouse cursor is on the gray shaded area). 

 



 
 
Action needed: select the design and run the cell. 
 

Summary of the design and save the pretest data, the geo pairs, treatment and 
control stores in a Google Sheet. 

Cell 6 
[​View in colab​] 
 

https://colab.research.google.com/github/google/matched_markets/blob/master/matched_markets/notebook/design_colab_for_tbrmm.ipynb#scrollTo=E4qV94M0xyO3


Description: print the summary of the selected design with information about expected 
minimum detectable iROAS, and minimum detectable lift as %. This is a useful copy and 
pasteable summary which can be sent in an email. 
 

 
 
Action needed: run the cell. 

Cell 7 
[​View in colab​] 
 
Description: save the design, including the geo-level pretest data (response+cost), treatment 
and control geos, in the Google Sheet with name specified as input. The Google Sheet is 
saved in your Google Drive under “My Drive”. 
 
Action needed: Change the name of the file and run the cell. 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://colab.research.google.com/github/google/matched_markets/blob/master/matched_markets/notebook/design_colab_for_tbrmm.ipynb#scrollTo=UnBtlmv10THH


Glossary 
 
AA test: ​an AA test can be thought of as an AB test or an experiment in which there is no 
difference between the two groups (treatment and control). Such a test can be used as a 
diagnostic tool. Since we know that there is no difference between the groups, if we find a 
statistically significant difference, it may indicate that there is some confounding factor in the 
design which would compromise the actual experiment. 
 
Colab: ​Data analysis tool that combines code, output and descriptive text into one document. 
You can create a template for data analysis and let other people smoothly run it (as we do for 
GeoX design and analysis).  
 
Design dataset :​ this is a synonym for the ​client_sales_table, ​i.e. the dataset containing the 
time series of response and cost at the geo level during the time period preceding the 
experiment. 
 
Geo: ​region which can be targeted by a campaign and used as the unit during the experiment. 
Each geo can be treated, controlled, or excluded from the experiment. Examples of geos are 
the standard DMA (by Nielsen in US) or GMA (Generalized Marketing Areas). 

 
Pretest data:​ this is a synonym for the ​client_sales_table, ​i.e. the dataset containing the time 
series of response and cost at the geo level during the time period preceding the experiment. 
 
 


