
The purpose of this presentation is to report on recent work using credit 
card transactions data to improve regional PCE estimates.  The project uses 
data from a credit card intermediary called First Data and a tech firm called 
Palantir that specializes in analyzing and managing large databases.
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BEA has signed a contract with Palantir for a four-month term license to 
Palantir’s commercial software, which will include access to data provided 
by First Data Corporation. First Data is an electronic card processor for 
about half of all commercial credit/debit card spending.

During the four-month term, Palantir will lend BEA the hardware necessary 
to deploy Palantir’s commercial software, which will be installed within 
BEA’s server room. There are 16 of their servers at BEA.

This pilot data set includes all transactions for 5 states (MA, IA, CA, TX and 
NY) for all industries coded using the MCC (merchant category code), from 
Aug 2012 to Nov 2015. 

Data will be tabulated by month/county/industry and normalized to 
provide trends or shares.  Palantir has also loaded the published PCE trend 
data (and PCE by state data) into the tool, and will load the retail trade and 
Economic Census public use data.

Additional flow of data spending for the entire U.S. has been provided.  For 
instance, share of spending in each state and industry that is derived from 
individuals in other states.
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Using the tool developed by Palantir, BEA is able to compare First Data 
estimates with other published surveys and statistics.  For example, at the 
national level, here is the retail sales data (MMC 44-45) from the weighted 
First Data dataset (blue) compared to Census’ Monthly Retail Trade Survey 
(green).
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Given the relatively short time horizon of the data from 2012 to 2015, we 
have focused on using the data to help improve the accuracy and obtain 
better estimates in PCE at the state level or even at the MSA level.  

A particular challenge for constructing PCE estimates at the regional level 
is that to construct the PCE estimates, we actually start with estimates of 
receipts at the level of the establishment from the Census.  However, these 
estimates may be different than the consumption of individuals in that 
location if individuals consume in locations outside the location in which 
they reside.  This poses a challenge at the state level and would be a 
greater issue for forming PCE estimates at the MSA level.
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Our current methodology does attempt to make some adjustment for this 
border-crossing problem, although the adjustment is limited.  We must rely 
on economic reasoning and data contained in the Consumer Expenditure 
Survey (CES).  Basically, we are looking for strong evidence that the states 
are outliers based on the observed consumption and would be good 
candidates for adjustment.  For instance, the large number of individuals 
that vacation in Nevada would make it a strong candidate for adjustment.

We use the First Data information on the locations of the establishment 
and the consumer to adjust for spending flows.  In other words, rather than 
relying on judgment and limited information as a basis for adjustment, we 
are able to adjust all geographic areas automatically based on the 
consumption flow information.
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These figures show the flow information for one example, 
accommodations in Nevada.  We find that consumers in California, Texas, 
and Nevada have the largest shares of spending on accommodations 
within Nevada.  Meanwhile, the state of Nevada is spending the most on 
accommodations within its own state and California.
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Taking it a step further and looking at the more disaggregate MSA flow 
data, we can look at spending trends on clothing and footwear for Las 
Vegas MSA residents.  As expected, most consumption is seen within the 
Las Vegas MSA, but we do see increased activity in the Los Angeles MSA, 
other nearby geographic locations, and the New York City MSA.
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Before applying these data and to better understand patterns contained in 
these data, we estimate a simple model of consumption flow in which 
individuals choose where to consume.  The key explanatory variable is 
share of consumption in an MSA and the determinants of these 
consumption flows are distance from an individual’s home MSA and MSA 
fixed effects.  

As expected, we find that the greater the distance from the home location, 
the less likely the consumer is to spend at that location.

Ranking the MSA’s by “most desirable” places to spend, we find the Los 
Angeles MSA at the top of the list followed by NYC and Las Vegas.  As 
expected, we see many large cities and top vacation spots at the top of this 
list.

After checking these basic patterns in the data, we next use these data to 
correct for regional PCE estimates.  To implement the correction, we 
essentially use the flow information to send consumption from the location 
of the establishment, as reported in the economic Census, to the location 
of the consumer.
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Next, we apply the flow information to the data.  This table demonstrates 
the influence of using First Data flow information for combined MCC for 
food service and accommodations for select states. The table in the top of 
the slide shows the initial estimates based on Census data.  These estimates 
show per capita spending values based on establishment receipt 
information. Hawaii and Nevada are clear outliers based on several criteria. 

The bottom table shows what happens when First Data flow information is 
used to automate the adjustment. The use of First Data flows automatically 
corrects outlier problems.   The change can be seen geographically in the 
next slide.
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Here we show the nationwide impact of the before and after adjustment 
on per capita spending on food services and accommodations.  High 
spending areas such as New York and Nevada are no longer outliers after 
the adjustment.
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Same exercise is repeated but using a different industry.  Very similar 
results are obtained.
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Here we show the nationwide impact of the before and after adjustment 
on per capita spending on clothing and footwear.

13



14



Again, this example is similar to the others above, but uses MSA estimates 
rather than state estimates.  Similar results are found.  These estimates 
suggest that MSA-level PCE estimates are feasible.
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Same as previous figures, but shows correction for MSA level data rather 
than state level data.
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Using the First Data flow data would provide BEA the opportunity to 
improve current methodology for calculating PCE by state, but we may also 
be able to provide unique consumption flow information.  Consumption 
flow information may be particularly useful for policymakers and 
businesses trying to better understand the interactions among regional 
economies.

There is still a considerable amount of work to be done.  For instance, we 
need to be careful about applying these methods across all industries and 
geographies, as coverage of establishment varies by geography.  A second 
important consideration is that we do not have the precise location of all 
the individuals in the data.  Therefore, for many individuals an algorithm 
must be applied to guess the consumer’s location.  More work is necessary 
to improve this algorithm.
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We are continuing to refine our home location algorithm.  The quality of 
the estimates greatly depends on the accuracy of this home location 
algorithm.

The pilot project does not include e-commerce information.  In our pilot 
study, we would also like to expand our analysis to include e-commerce.

These slides have presented a relatively simple and stylized application of 
how this flow correction would work.  In forming the actual regional PCE 
estimates, there are many additional steps involved.  Our future work 
would examine how to incorporate this flow information in practice.
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Similar to above estimates, but for a different industry.
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The match in retail sales and is particularly close for some categories, such 
as clothing.  This slide demonstrates that the match with official retail sales 
greatly depends on the industry that one is looking at.
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