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My name is Melissa Cidade, and | am a survey methodologist in the Census Bureau’s
Economic Statistical Methods Division (ESMD). Before | begin, I'd like to recognize
Temika Holland and Krysten Messner, as well as the 2022 Economic Census
Stakeholders, all from the Census Bureau, for their critical contributions to this
presentation.
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Like Temika, this research is on behalf of the 2022 Economic Census. Again, this is a
data collection effort conducted every five years — a quinquennial data collection —
for years ending in 2 and 7. The Economic Census is entirely web reporting, and we
only provide paper forms for single unit Island Area companies, so very few.

The 2022 Economic Census — or EC22 for short — will collect data on employment,
payroll, and value of goods and services produced in 2022, as well as other topics.
The data from EC22 are used as the foundation of the Gross Domestic Product and
other leading indicators, as well as updating the Business Register, the most current
and comprehensive database of U.S. business establishments and companies for
statistical program use.
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We need to talk about the NAPCS — the North American Product Classification System
(NAPCS). NAPCS, like the NAICS codes Temika has talked about, is a nested taxonomy
of goods and services. It is not based on industry, but can be linked to industry, and it
is consistent across the three North American countries. At its most detailed, NAPCS
provides standardized information about the goods and services of companies across
the country.

NAPCS is robust and complex system of grouping like products together. Of course,
we know no coding scheme is exhaustive. So, we include an other/specify capture
box when asking respondents to identify their product codes.

About one MILLION in-scope code-able write-in responses needed to be handled by
Census Bureau analysts as a result of the write-ins for EC17. The pie chart on your
screen outlines what happened to those almost 1 million written responses in 2017.
(click) About 36% were mapped back to 1 NAPCS category - analyst selected 1 NAPCS
and made no suggestions of other NAPCS that might be a relevant match to the
write-in. (click)Another about 44% are specific enough that they can be mapped to a
NAPCS, but not specific enough that only 1 NAPCS is definitely the match. These are
cases where multiple NAPCS could match a relatively specific term (like "lumber" or



"ambulance") or it could be a multi-segment, where the respondent has reported all
of their products/services in one write-in. (click)Finally, about 20% were either too
broad to return a response (for example, sales, general merchandise, etc.) or the
write-in was a remark/comment (i.e. the respondent is stating that they have been
put in the wrong industry, making a comment on the survey as a whole, etc)

(click) This table shows you the count data by Sector. Almost a third of in-scope write
in responses came from the retail sector alone. That is time and resource intensive,
and we believe that better survey design could lead to a decrease in write-in
responses. We worked with other researchers, stakeholders, economists,
programmers, and others within the Census Bureau to design two versions of the
form to take out for usability testing with the intention of decreasing the write-in
responses for this question. These new versions of the form included a new machine
learning algorithm to help respondents select NAPCS classification codes on the fly as
they identified products and services that were not pre-listed on their forms.
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However....then, 2020 happened. Our plans for visiting businesses to see how they
interacted with the versions of the forms were put on hold as we went into
mandatory telework and federal employee travel prohibitions.

We did, however, seen an opportunity to test out new methods of remote usability
testing.



Remote Testing Research Protocol

Recruitment Capabilities Confirmation Interview
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After some trial and error on this and other projects, we settled on the following
research protocol to conduct usability testing remotely.

(click) We start with a recruitment email to within-scope firms. This email requested
respondents to schedule an interview with a Census Bureau researcher.

(click) For those that did schedule an interview, we then send them a follow-up email
confirming their selected appointment, describing that the interview will include
using Skype for Business, and affirming their interest in participation.

(click) The morning of the interview, we sent out an email that again confirmed the
appointment time and date, and providing a link to complete an online consent form.
(click) Thirty minutes before the interview, we sent a final email containing the
interview call-in information, the link to the test instrument we would be using with
the respondent, and providing the consent form URL again if the respondent had not
already submitted one online.

(click) From there, we conducted our interviews using Skype for Business so that we
could have respondents share their screens with us to see how they were interacting
with the test instrument.



Respondent Overview
| Roundl | Round2 | Total |
9 20 29

Service

Wholesale/Retail” 25 3 28
Manufacturing 11 7 18
Mining/Construction” 5 11
Total 50 86

“Industries collapsed to meet disclosure requirements.
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In total, we conducted 86 interviews between August and November 2020 over two
rounds of interviewing. We recruited the first round of respondents from a random
list of multi-unit firms sampled for the 2017 Economic Census. In the second round,
we recruited from firms identified as having ‘written in” a response to the NAPCS
guestion on EC17. Interviews lasted no more than 30 minutes, respondents and
interviewers used Skype for Business to complete the interview. We also invited
stakeholders from the EC22 team — including programmers, statisticians, economists,
and project managers — to observe the interviews using Skype for Business.
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Add product/service not listed

You reported mutton. Which of the following best describes this product/service? _
elect from the .
nene of o

elect None of these and click Save and Continue to go to the next screen.

H New Search |
Select Description Product Code
O Manufacturing of lamb, mutton, and other meat, fresh and frozen whole carcass and half carcass 2000100000
0O Manufscturing of cther meat fresh and frozen cuts 2000325000
O Wiholessle sales of fresh meat andl mest products except canned and frozen 4000175000
0 None of These

Back | | Save And Continue

Round 1, Screen 2
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For the round 1 testing, we tested two versions of screen 1, the “product listing
screen.” Screen 1 version 1, on your screen now, features an “add products or
services not listed” button.

(click) and here is screen 1, version 2, (click) which features three open ended “other,
please specify” captures. This was closer to the actual form from 2017; respondents
would enter their text into the capture box, and upon clicking “save and continue,”
they would be directed to screen 2, the “search results screen.”

(click) which you see on your screen now. (click) At the top, you’ll notice that the
respondent write-in is prefilled, and (click) the ‘best matches’ from the machine
learning algorithm tries to match up with the appropriate NAPCS code.



ITEM 22: DETAIL OF SALES, SHIPMENTS, RECEIPTS, OR REVENUE

Of the total of Sales, Shipments, Receipts, or Revenue reported, what products and services were included?
Select ALL that apply.

General - Please do riot combine product lines. If the information is not directly available from your records, reascnable estimates are accepiable.

The products and services listed below are generally made in your industry. If you make products or have revenue from sources not listed, click the "Add
product/service not listed" butfon and search for an existing product or service.

Select  Description Product Code
Manufacturing of:
1. Caroon electrodes for electric fumaces and electrolytic cell use 2026750000

2. Graphite electrodes for electric furnaces and electrolytic cell use 2026775000
Product Code

3. All other carbon and graphite products (including carbon and graphite fibers, brushes, brush plates, contacts) 2026800000
(excluding refractories)

2000100000

All other sales, shipments, receipts, or revenue from this establishment
2000325003
4. Wholesaling senvices for electrical, communication, and lighting system products 4004850000

5. Wholesale sales of lamb and mutton 4000175009

L 6. mutten

+ Add product/service net listed

ouNd 2, Screen 2

Back ‘ ‘ Save and Centinue Round 2, Screen 1 2020

For round 2, we dropped the second version of the first screen — the one with the
open boxes. We also retained the bottom buttons for navigation, and instead, when
the respondent clicked on “Add product/service not listed”, the search was
automatically execute.

(click) We also started to field test more robust instructions at the top, especially
drawing attention to the search functionality.

(click) We gave screen 2 — the results screen — a bit of a makeover, too. Notice that
once the respondent clicks to add, a modal window (not a popup!) appears as an
overlay to the first screen. There, the respondent can type in the additional product
or service missing from his prelist.

(click) and then, once the respondent clicks search, he is presented with a list of
products that the machine learning algorithm has identified as most likely to match.

(click) Once the respondent enters all of his additional products, he is redirected back
to screen 1 with his additional products at the bottom of his list, and he can continue
through the rest of the instrument.



Example of Intended
Interaction

Industry: Service

Now, let’s watch a quick video of an “ideal type” response for round 2. This video
does not have sound, so I'll provide some narration.



Key Takeaways

. When integrating machine learning into your survey, test multiple versions of screens, make
search functionality clear and automatic, and include instructions.

. Keep navigation buttons for navigating through the survey; include additional buttons for
additional functionality.

. 2020 was challenging but also afforded some opportunities for methodological innovation.
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Ok, and in summary, here are the three things you can take away from this
presentation.

The first is that when you are testing a complex instrument that is integrating
machine learning functionality, be sure to have multiple versions of layouts and
functionalities to take into the field with you to test. You may want to make the
search functionality automatic — but be sure to clearly communicate to respondents
that clicking a button will execute a search. And, instructions cue respondents to the
task at hand on screen.

The second is to design the buttons purposefully — keep navigation buttons like
“back”, “forward,” or “submit” strictly for navigating, and incorporate additional
buttons for each additional functionality you develop.

Finally, 2020 was a hard year for survey methods (and everyone), but it was also a
chance to try out new technologies and methodologies. My team was flexible and
innovative, and in the end, we were able to complete usability testing completely
remotely, including the addition of the self-scheduler, the use of screen capture, and
others.
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Thanks!

Melissa A. Cidade, Ph.D., Survey Methodologist
Data Collection Methodology & Research Branch
Economic Stafistical Methods Division

U.S. Census Bureau

Phone: 301-763-8325

Email: Melissa.Cidade@census.gov
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