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Executive Summary 

To increase self-administered response to the American Community Survey (ACS), the Census 
Bureau worked with Dr. Don Dillman (an expert in the survey methodology field) to develop 
ideas for improving the materials mailed to respondents. He suggested some modifications to 

the materials in the paper questionnaire package mailing of the ACS. This is the largest of the 
mail-outs (in terms of the size and bulk of the package), and the one sent to respondents who 
do not respond through the Internet mode after receiving the initial mailing and a reminder 
postcard asking for their participation. The modifications tested in this experiment included: 

 Reducing the complexity of the paper questionnaire package by removing some of the 
inserts.   

 Downplaying the response mode choice (paper or Internet) in the paper questionnaire 
mailing and instead, presenting the mode options so that respondents understand that 
the Internet is the preferred mode, but the paper form is avai lable, if the respondent 
cannot or does not want to complete the ACS on the Internet.    

To test these ideas, we conducted the 2015 Replacement Mail Questionnaire Package Test. The 

experiment used roughly 48,000 addresses in the March 2015 ACS sample panel to construct 
four test treatments. We used the remaining addresses (approximately 238,000) in the March 
2015 sample panel as our control. For the experiment, we removed the question instruction 

guide (which provides help for answering specific survey items) and the choice card (an insert 
that explicitly tells respondents that they can respond by either the Internet or mail) . We also 
modified the messaging used in the letter included in the paper questionnaire package to de-
emphasize a choice of response mode.  

We compared return rates, section completion rates, item nonresponse rates, and response 
distributions to assess the impact of the changes on respondent behavior. Our key findings are:  

 Removing both the choice card and instruction guide simultaneously  appeared to have 
no significant effect on self-response return rates. 

 Removing just the instruction guide, with or without the modification to the messaging 
in the letter, appeared to have no significant impact on self-response return rates.  

 Revising the language in the letter to de-emphasize the choice of response mode 

appeared to have no significant impact on self-response return rates. 

 Removing only the choice card appeared to have no significant effect on self-response 
return rates. 

 Removing the instruction guide did not appear to have a significant impact on section 
completion rates, item nonresponse rates, or item response distributions. However, we 

did find a pattern in the item nonresponse rates for the mail mode. For most items, the 
rates were nominally higher for the treatment without the instruction guide. 

 We did not find evidence showing that removing the instruction guide would impact the 
number of calls to the Telephone Questionnaire Assistance line.  

 Removing the instruction guide and/or choice card would result in cost savings.   
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1. Introduction  

The American Community Survey (ACS) data provide a wealth of information. Government 
officials rely on the data to inform decisions on matters of public interest such as access to 
emergency services, public transportation, education, medical needs, and much more. 

Moreover, businesses in the private sector use the data to determine business risks and 
opportunities.  

However, the data are only as good as the information we collect from sampled addresses. 
Most people are unaware of the ACS (Hageldorn, Green, and Rosenblatt, 2014). As such, when 

asked to participate, they are often reluctant, citing the intrusiveness of the questions, wariness 
about the security of their information, or the time commitment to participate (Zelenak and 
Davis, 2013). As a result, we expend more resources to get information from these housing 
units, often resorting to personal visits to try to collect information from the most reluctant  
units.  

We recently collaborated with Reingold, Inc., a communications and marketing firm, and Dr. 
Don Dillman, a survey methodologist with expertise on mail contact strategies, to conduct a 
comprehensive set of research aimed at enhancing the materials we send to help address these 

concerns. The goal of this research was to increase public awareness of the ACS, communicate 
the value of ACS data, and improve the design of the mail materials in hopes of increasing the 
self-administered response rate. Reingold and Dr. Dillman provided several suggestions for 
improving our paper questionnaire mailing. This report documents the results from our testing 

of some of Dr. Dillman’s suggestions (Dillman, 2014) to improve the materials in the 
replacement questionnaire mailing package. Future reports will explore Reingold’s 
recommendations. 

Dr. Dillman conceived “The Tailored Design Method,” which emphasizes attention to all aspects 

of questionnaires and survey implementation procedures. This method focuses on reducing 
costs, while increasing benefits and trust from respondents (Dillman et al., 2014). With this 
method in mind, we asked Dr. Dillman to conduct a thorough review of the materials in our 
replacement mail questionnaire package. He provided several recommendations.  

Among his feedback, Dillman suggested: 

 Reducing the complexity of the paper questionnaire package by removing some of the 
inserts. He believes that having so many materials in the mailing makes the response 
tasks appear difficult.  

 Softening the response mode choice (paper or Internet) messages in the paper 
questionnaire mailing. He thinks allowing respondents to choose a response method 
adds complexity and could lead people to choose none of the modes and become a non -
respondent. 

Based on Dillman’s feedback, we conducted the 2015 Replacement Mail Questionnaire Package 

Test to test modifications to our replacement mail package. The Census Bureau mails a paper 
questionnaire package to the sampled addresses that did not respond online after several 
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weeks. Currently, this package contains a letter, questionnaire, card highlighting the choice 
between responding via Internet or mail (choice card), a guide to help respondents answer 

specific questions on the survey (instruction guide), a Frequently Asked Questions (FAQ) 
brochure, and a return envelope.  

To reduce the number of materials in the package, we tested removing the instruction guide 
(ACS-30, shown in Appendix A). The instruction guide is a lengthy brochure that provides 
definitions of response categories and reasons why we ask some of the quest ions on the 

survey. We conjecture that the length and complexity of the guide may make survey 
participation feel daunting at first glance. For those with Internet access, most of the 
information in this guide is available through the “help” feature of the online survey and is also 

available on the Census Bureau’s website . We have no empirical evidence as to how often 
respondents use the instruction guide. Nichols (2012) found that respondents were less 
inclined to recall the guide compared to other pieces of the mailing package when asked in a 
followup survey which materials they recalled seeing in the envelope . 

We also tested removing the choice card (ACS-34RM, shown in Appendix B). The choice card 

displays the choice between using the paper questionnaire or the Internet to respond. For our 
purposes, removing the card addresses both of Dillman’s suggestions , as it reduces the number 
of inserts while simultaneously reducing the emphasis on mode choice. This card was included 

as part of the package in the 2011 ACS Internet tests (Tancreto et al., 2012 and Matthews et al., 
2012), but the test was not designed to analyze the effect of this card.  

The other change we tested involves changing the focus of the messaging in the letter 
accompanying the paper questionnaire. The letter we currently use is shown in Appendix C and 
the letter with the modified message is shown in Appendix D. Dillman suggested modifying the 

current letter by reducing the emphasis on choice to avoid the phenomenon of mode paralysis 
(when choosing between modes thwarts action). To address this concern the letter was 
modified to state the following: “...You may also find the questionnaire helpful for reviewing 

the survey questions in preparation for responding online.  If you are unable or reluctant to 
respond online, please fill out and mail back the questionnaire in the enclosed return 
envelope.” The resulting message encourages respondents to respond via the Internet but 
provides a paper option if they are unable or reluctant to do so. 

The purpose of this test was to study the impact of these changes on self-response behavior. 

2. Methodology 

2.1 Research Questions 

To study the success of testing Dillman’s suggestions, we answered the following research 
questions: 

1. What is the impact on self-response of removing both the choice card and instruction 

guide from the paper questionnaire mailing package?  
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2. What is the impact on self-response of removing only the instruction guide from the 
paper questionnaire mailing package?  

3. What is the impact on self-response of removing only the choice card from the paper 
questionnaire mailing package?   

4. When the choice card and instruction guide are excluded from the paper questionnaire 

mailing package, what is the impact on self-response when we de-emphasize the choice 
messaging in the letter?   

5. What is the impact on form completeness and response distributions when removing 
the instruction guide from the paper questionnaire mailing package? 

6. What is the impact on the number of calls to Telephone Questionnaire Assistance (TQA) 
when removing the instruction guide from the paper questionnaire mailing package?  

7. What would be the impact on the cost of data collection if each test treatment were 
implemented into ACS production operations? 

2.2 Experimental Design 

The ACS sample includes the division of the monthly sample into 24 Methods Panel Groups of 

approximately 12,000 addresses each. Each Methods Panel Group within a monthly sample is 
representative of the entire monthly sample panel, and each monthly sample is representative 
of the country. We tested four treatments in the March 2015 ACS production sample, using 

four Methods Panel Groups (one per treatment) while the balance of the sample (~238,000 
addresses) was the control. Thus, each treatment used a mailout sample of roughly 12,000 
addresses. The experimental treatment panels are shown in Table 1.  

Table 1. Experimental Design 
Paper Questionnaire 

Package Contents 
Message: Emphasis on Choice 

Message: Reduced Emphasis on 
Choice 

Control Contents 

Control 

 Includes choice card and 
instruction guide 

 No revisions to messages 

Not tested 

Remove Choice Card 
and Instruction Guide 

Treatment 1 

 Excludes choice card and 
instruction guide 

 No revisions to messages 

Treatment 2 

 Excludes choice card and 
instruction guide 

 Messages reduce emphasis on 
choice and provide clear 
instructions on how to respond 

Remove Instruction 
Guide Only 

Treatment 3 

 Package includes choice card 
but excludes instruction guide 

 No revisions to messages 

Not Tested 

Remove Choice Card 
Only 

Not Tested 

Treatment 4 

 Excludes choice card but does 
include instruction guide 

 Messages reduce emphasis on 
choice, and provide clear 
instructions on how to respond 
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2.3 Analysis Methodology 

2.3.1 Self-Response Return Rates 

We calculated self-response return rates to answer research questions 1 through 4. All self-

response comparisons include looking at the self-response return rate, the Internet return rate, 
and the mail return rate. To calculate the rates for this test, we limited the universe to only 

those sample addresses that were mailed a paper questionnaire. This allowed for a clean 
comparison of the impacts of changes for the segment of the mailout universe exposed to the 
treatments. Since the test involved materials in the self-response mailings, we expected 

differences in treatments during the self-response phase of the data collection cycle. Therefore, 
we calculated the return rates at the end of the self-response phase (March 31, 2015). We 
calculated the rates using the formulas below. All estimates were weighted using the sampling 
weight (inverse of the probability of selection).  

Total Self-Response 
Return Rate (for paper 

questionnaire universe) 

= 

# of sample addresses mailed a paper 

questionnaire that provided a non-blank1 mail 
return, TQA interview2, or a complete or 

sufficient partial Internet response 
*100  

Total # of sample addresses mailed a paper 

questionnaire3 
 
In addition to the total self-response return rate, we are also interested in the self-response 
return rate by mode: 

Internet Return Rate (for 
paper questionnaire 

universe) 

= 

# of sample addresses mailed a paper 
questionnaire that provided a complete or 

sufficient partial Internet response *100 

Total # of sample addresses mailed a paper 
questionnaire3 

Mail Return Rate (for paper 
questionnaire universe) 

= 

# of sample addresses mailed a paper 
questionnaire that provided a non-blank mail 

return or TQA interview 
*100 Total # of sample addresses mailed a paper 

questionnaire3 

 

                                                             
 
 
1
   A blank form is a form in which there are no data defined persons and the telephone number listed on the form by 

respondents is blank.   
2  TQA allows respondents to call a toll -free number to receive help completing the survey.  Respondents can either complete 

the mail or Internet form or complete the survey over the phone with an interviewer.  TQA responses are included with mail 
responses since they usually occur during the mail data collection month.  

3 We excluded UAAs (see section 2.3.2 for more information). For the second set of rates, the universe only includes 
nonresponding addresses eligible for CATI. 
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2.3.2 Universe Eligibility and Response Criteria 

Universe Eligibility for Total Self-Response Return Rate, Internet Return Rate, and Mail Return 
Rate 

Only those addresses that were mailed a paper questionnaire package were eligible to be 
included in the universe. Furthermore, we only include housing units that could receive mail 

and therefore have a chance to respond in the Internet or Mail modes. We excluded addresses 
designated as “unmailable” (meaning we do not have a valid mailing address) and addresses for 
which our mailing was returned because the post office determined the address was 

“undeliverable as addressed” (UAA).4 All addresses not excluded by one of these criteria we 
counted as eligible for both the Internet and Mail modes.5 If a housing unit responded via the 
Internet before they could possibly have received the paper questionnaire and had an 
acceptable completion status (complete interview, suspected vacant, or business)  they were 

not included in this universe. We did, however, include in the universe addresses with a 
sufficient partial Internet survey since they often return to the survey and provide a more 
complete Internet response or end up completing a paper questionnaire. If we received a 

response in more than one mode (Internet, TQA, or Mail) we accepted the earliest response. If 
the earliest response was received before the Paper Questionnaire mailing was sent, the 
sample case was excluded from the universe. Table 2 shows the unweighted universe counts 
used for the self-response calculations by treatment. 

Table 2. Unweighted Counts of Sampled Addresses That Received the Paper Questionnaire 

Package by Treatment  
Control Treatment 1 Treatment 2 Treatment 3 Treatment 4 

160,043 7,998 7,889 8,032 7,959 
Source: U.S. Census Bureau, American Community Survey, 2015 Replacement Mail Questionnaire Package Test 

Response Criteria for Internet Return  

We counted a case as an Internet mode response if the housing unit was in the self -response 
universe and one of the following conditions was satisfied: 

 There was a completed Internet response. 

 There was a sufficient partial Internet response. That is, not all items were answered, but 
the respondent got through the basic person and housing sections and to at least one of the 
questions in the detailed person section. 

                                                             
 
 
4  Note that there are situations where the first or second mailing is designated UAA, yet there is a valid Internet or Mail 

response from the other mailing. In these cases, we do NOT consider the case UAA, so we count it in both the self -response 
denominator and the appropriate numerator. 

5
  When calculating final response rates, we exclude cases where a telephone contact via Failed -Edit-Follow-Up (FEFU) or TQA 

determined that an address was out of scope for ACS (often a business).  We do not exclude them when calculating retur n 
rates. 
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 The unit is suspected to be vacant, based on the Internet response received. Vacancy is not 
confirmed, but at the point in time for which we are calculating the Internet return rate, this 
is considered a valid and complete Internet response. 

 The unit is suspected to be a business based on the Internet response received – which 
would make it out of scope for the survey – but this has not been confirmed. The unit could 
still be found to be in scope via follow-up, and someone did submit a response; so for the 
point in time at which we are calculating the rate we consider this a valid Internet response.  

 
Response Criteria for Mail Return  

We counted a case as a mail mode response if the housing unit was in the self -response 
universe and one of the following conditions was satisfied: 

 There was a completed Mail response. 
 There was a completed response via TQA. 

If more than one response was received from a single housing unit, the response that was 
received first was considered the mode of response for this test. 

2.3.3 Completion Rates, Item Nonresponse Rates, and Response Distributions 

To study the impact of removing the instruction guide (and answer research question 5), we 
computed completion rates. The completion rates tell us how complete respondents are when 
they fill out the items on the survey. The ACS is organized into three main sections, and the 

instruction guide covers items in all three sections. It is possible that the instruction guide is 
more useful when answering a particular section; therefore, we calculated completion rates for 
each section of the questionnaire (basic demographic section, housing section, and detailed 

person section). We did this by aggregating all the complete data (within a particular section) 
for each household or person in the housing unit and tabulating it as a proportion of the total 
items (within the particular section) that were required to be answered. The denominator is the 

number of questions that should have been completed (after adjusting for skip patterns based 
on responses or removing cases that did not provide a response to an earlier dependent 
question). The numerator is the number of these items that were actually completed. We only 
included data from occupied housing units that were mailed the paper questionnaire and 

provided an Internet or mail response starting the day after the paper questionnaire was 
mailed. We did not include data from housing units that completed an Internet or TQA 
interview prior to the date of the questionnaire mailing because the se housing units would not 
have had the opportunity to see the instruction guide prior to responding to the survey.  

We compared these rates separately by mode. We know from past studies that Internet break-

offs can bias the level of form completion as these cases are removed from the universe of 
respondents for questions that occur after they break-off, making the rate seem lower than it 
actually is. This is not an issue for this study as we compared average form completeness 

between Internet responses and paper responses separately (not compared across modes). 
Table 3 shows the unweighted occupied housing unit and total person counts from sample 
addresses providing mail or Internet returns after the paper questionnaire package was mailed.  
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Table 3. Unweighted Counts of Occupied Housing Units/Total Population Providing Response 
Data After the Paper Questionnaire Package Was Mailed by Mode and Treatment 

      

Mail Mode      

Mail Mode Control Treatment 1 Treatment 2 Treatment 3 Treatment 4 

Occupied Housing Units  46,895 2,361 2,359 2,318 2,395 
Total Population  101,427 5,202 5,100 5,058 5,219 

 
Internet Mode 

     

Internet Mode Control Treatment 1 Treatment 2 Treatment 3 Treatment 4 

Occupied Housing Units  22,139 1,071 1,115 1,164 1,079 

Total Population  61,345 2,945 3,114 3,212 3,022 
Source: U.S. Census Bureau, American Community Survey, 2015 Replacement Mail Questionnaire Package Test  

 

To help analyze the omission of the instruction guide, we picked a few key items to see if there 

was any impact to item nonresponse and response distributions. We chose items where help is 
selected most often on the Internet (Horwitz et al., 2012) as well as items that take up a larger 
portion of the instruction guide. We used response data from occupied housing units that were 
mailed the paper questionnaire and provided an Internet or mail response starting the day after 

the paper questionnaire was mailed. To be included in our calculation of item nonresponse 
rates, the person/housing unit had to be in universe for the item (not all people/housing units 
are in universe for every item on the survey). To be included in the universe for the item 

response distribution, the person/housing unit had to have been in universe for the item and 
have provided a response. We used chi-square tests of independence (α=0.1) to see if removing 
the guide influences survey responses. Here are the items we studied by the section in which 
they appear in the survey: 

Basic demographic section: Race, Hispanic origin;  

Housing section: Building type, electricity amount, water amount, tenure, property value, 

property tax, property insurance, presence of a mortgage; 
 
Detailed person section: Citizenship, educational attainment, residence one year ago, work 
last week, transportation to work, and wages. 

2.3.4 Telephone Questionnaire Assistance Calls 

In addition to studying completion rates and response distributions, we  reviewed the number 

of calls to our telephone questionnaire assistance line  to see if respondents who received the 
treatment without the instruction guide were more likely to reach out for assistance than those 
who did not receive the instruction guide (research question 6). 
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2.3.5 Calculation of Margin of Error  

We estimated variances using the Successive Differences Replication (SDR) method with 

replicate weights.6 Since we are calculating return rates, we use the replicate base weights that 
account only for sampling probabilities. For each type of rate and treatment, we calculated the 

return rate for the 80 half-sample replicates. Then, for each replicate, we calculated the 
difference between the treatments. The variance for each rate and group, and each difference, 
was calculated using the formula: 

𝑉𝑎𝑟(𝑅𝑅0) =
4

80
∑(𝑅𝑅𝑟− 𝑅𝑅0)

2

80

𝑟=1

 

where 

𝑅𝑅𝑟 = the return rate or difference estimate calculated for replicate𝑟. 

𝑅𝑅0 = the return rate or difference estimate calculated using the full sample base 
weights, 

Next, we calculated the standard error (se) for an estimate by taking the square root of the 
variance. 

Finally, we calculated the margins of error (MOEs) based on a 90 percent confidence level, 
using the following formula: 

                   Margin of error = se X 1.645 

We used the MOEs to conduct statistical testing to identify differences between the return rate 
comparisons shown in the report. The report tables showing the return rates include the MOEs 

of the estimates, the MOEs for the differences, and indicate whether the differences are 
statistically significant.  

We analyzed differences in item nonresponse rates and response distributions between 
treatments for several survey items. The more items in the study, the higher the probability for 
a Type 1 error (false positive). To account for this, we adjusted for multiple comparisons using 
the Holm-Bonferroni method (Holm, 1979). 

 

 

                                                             
 
 
6  Chapter 12 of the ACS Design and Methodology document (U.S. Census Bureau, 2014) has details and references 

regarding the SDR method for variance estimation. 
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2.3.6 Cost Analysis 

We also reviewed the effect of the test treatments on the operational cost of data collection.  
Many variables feed into the overall cost of data collection. For each experimental treatment, 
we calculated the potential annual cost savings in printing and postage for each treatment 
assuming standard production check-in rates7. 

Check-in rates from the field test are used to refine printing and postage costs, as well as 
evaluate cost differences from the control for data capture, mail package assembly, and 
nonresponse follow-up operations. Combining cost impacts from each of these areas allows us 

to predict the annual cost difference for each experimental treatment compared to the control 
treatment. 

2.4 Assumptions and Limitations 

2.4.1 Assumptions 

This research assumes that a single ACS monthly sample panel is representative of an entire 

survey year (12 panels) with respect to both return rates and costs. It also assumes that a single 
Methods Panel Group (1/24 of the full monthly sample) is representative of the full annual 
sample. Both of those assumptions are part of the ACS sample design methodology. In addition, 

the same denominator is used for all three self-response response rate calculations: Internet, 
Mail, and total self-response (Internet and Mail combined).  

2.4.2 Limitations 

1. Throughout the data collection process, we monitored daily response patterns for each 
experimental panel. In doing this, we learned that there was a delay in response times for the 
experimental panels compared to the control panel. We researched the issue and found 

differences in the mail sort procedures that affect mail delivery timing. When the Census 
Bureau’s National Processing Center (NPC) processes mail for delivery, only materials that are 
identical are printed, labeled, and sorted together. Any difference in the materials requires 
separate handling.  

Mail is sorted, based on address, into five-digit ZIP code, three-digit ZIP code prefix, Automated 

Area Distribution Center (AADC), and mixed-AADC groups. If there are enough pieces going to 
one five-digit ZIP code, the mail is delivered directly to that ZIP code's post office for delivery.  
Mail not meeting this degree of specificity is sorted at the three-digit level, which will be 

delivered to an intermediate facility for distribution with other mail to five-digit ZIP code post 

                                                             
 
 
7 The denominator used to calculate check-in rates include UAAs. This is important for cost analysis because there 
is a cost associated with the mailing, even though it was determined undeliverable by the Post Office. UAAs are not 
included in the calculation of return rates because returns cannot be received from sample addresses that never 
receive mailings. 
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offices. The next level is AADC, which covers a wider area, and finally mixed-AADC, which is the 
widest range. These would likely go to the local (Louisville) post office first to be combined with 
other mail.  

Given the national sample for ACS in any given month, it is unlikely that there is enough mail to 

go to many of the five-digit ZIP code post offices directly, but it would be possible for there to 
be enough mail for the three-digit intermediate facility. Because we used a small number of 
methods panel groups for the experiment, it is unlikely that there was enough mail for the 

three-digit sort in many areas, thus more mail for the addresses in the experimental treatments 
probably went through the Louisville post office first, adding additional delivery time and delays 
in response for the experimental treatments (compared to the control panel).  

To account for this limitation we chose to adjust the response dates for the addresses in our 
experimental treatments. We did this using postal tracking data from the U.S. Postal Service. 

These data allow us to determine the amount of time it takes the post office to deliver mail 
once they receive it from NPC. First, we calculated median delivery durations by 3-digit ZIP 
codes for the test treatments (grouping all test treatments together) and for the control group. 

Next, we calculated the differences in median delivery durations between the control and test 
treatments for each 3-digit ZIP code. Then, we used these differences to adjust the response 
date for each experimental treatment case. 

2. When designing the message used for the modified letter the focus was to downplay the 
response mode choice (paper or Internet) and instead, present the mode options so that 

respondents understand that the Internet is the preferred mode, but the paper form is 
available if the respondent cannot or does not want to complete the ACS on the Internet.  

However, it is important to point out that there were other changes to the text in the letter. For 

example, the mandatory message in the modified letter is in bold font, while the control letter 
shows the mandatory message in regular font. Because of the multiple modifications, it is 
impossible to say for certain exactly which change contributed to differences, if any, shown in 
the analysis.  

3. The sample sizes of the test treatments were roughly 12,000 sample addresses. The 

universes used to calculate the estimates in this report were subsets of the total sample (shown 
in tables 2 and 3 in sections 2.3.2 and 2.3.3). In many cases these universes were small. 
This affects our power when performing hypothesis tests. Therefore, it is possible that the small 
sample sizes may have posed a limitation when we measured differences between treatments. 

4. To answer research question 6, we compared the number of calls to TQA to see if the 

treatment without the instruction guide called TQA more often than the treatment with the 
instruction guide. To calculate the estimates, we used datasets with records containing calls to 
our TQA line. However, these datasets are limited, as we do not record all TQA calls. We only 

track calls that reach a telephone agent. Some callers do not reach a live person; instead, their 
questions are answered through Interactive Voice Recognition (IVR). This automated system 
provides answers to frequently asked questions. In addition, some callers do not provide their 

ID and thus their call cannot be tracked. Not having complete records of all TQA calls is a 
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limitation that could affect our analysis if there were more non-recorded calls for one of the 
treatments in our comparison. 

5. The cost analysis assumes that the costs of various operations are fluid; however, in reality, 
many costs tend to be “sticky”—that is, they take time to adjust to changes in workloads and 

methodology. For example, we might not see an immediate decrease in the cost of data 
capture even if we reduce the workloads for this operation. This is especially true for 
operations that rely heavily on staff to complete work (as opposed to operations like printing or 

postage that are charged by unit). In the long run, we assume staffing plans will adjust to the 
new workloads. 

6. Finally, it is important to understand that the return rates documented in this analysis reflect 
only the mailable and deliverable universe for this test and are therefore different from the 
published ACS production response rates. 

3. Results 

3.1 What is the impact on self-response of removing both the choice card and 
instruction guide from the paper questionnaire mailing package?  

To answer this question, we compared return rates between the Control and Treatment 1 to 

study the effect of dropping both the choice card and instruction guide simultaneously.  Table 4 
shows Self-Response, Internet, and Mail return rates for the Control (C) and Treatment 1 (T1) at 
the end of the self-response phase. 

Table 4. Return Rates by Data Collection Mode – Control (C) versus Treatment 1 (T1) 
Response Rate by Mode C T1 Difference* Significant?**  

Self-Response* 28.9 (0.2) 28.9 (0.9) 0.0 (0.9) No 

        Internet 9.9 (0.1) 9.5 (0.6) 0.4 (0.6) No 

        Mail 19.0 (0.2) 19.4 (0.8) -0.4 (0.8) No 
Source: U.S. Census Bureau, American Community Survey, 2015 Replacement Mail Questionnaire Package Test  
Margin of error shown in parenthesis   *Totals and differences may differ due to rounding    ** Significant at α=0.1 level  

Control (C): Includes Choice Card; Includes Instruction Guide; Old Messaging in Letter 
Treatment 1 (T1): Excludes Choice Card; Excludes Instruction Guide; Old Messaging in Letter 

Unlike the Control, Treatment 1 does not include the choice card or the instruction guide (these 
materials are shown in Appendix A and Appendix B). While there are nominal differences in the 

rates, the differences are not statistically significant. This suggests that removing both the 
choice card and instruction guide did not appear to have an effect on self-response return 
rates8.  

                                                             
 
 
8 Small sample sizes could limit the power of our hypothesis test, making it more difficult to measure differences between 
treatments (see limitation number 3 in section 2.4.2).  
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The remaining research questions tease out the effects of dropping the individual components 
on self-response. 

3.2 What is the impact on self-response of removing only the instruction guide 
from the paper questionnaire mailing package?  

We compared return rates between the Control and Treatment 3 to determine the impact of 

removing the instruction guide on self-response while maintaining all other current messaging. 
Table 5 shows Self-Response, Internet, and Mail return rates for the Control (C) and Treatment 
3 (T3) at the end of the self-response phase. 

Table 5. Return Rates by Data Collection Mode – Control (C) versus Treatment 3 (T3) 
Response Rate by Mode C T3 Difference* Significant?**  

Self-Response* 28.9 (0.2) 29.0 (0.8) -0.1 (0.8) No 

        Internet 9.9 (0.1) 10.2 (0.6) -0.3 (0.6) No 

        Mail 19.0 (0.2) 18.8 (0.7) 0.2 (0.7) No 
Source: U.S. Census Bureau, American Community Survey, 2015 Replacement Mail Questionnaire Package Test 
Margin of error shown in parenthesis   *Totals and differences may differ due to rounding    ** Significant at α=0.1 level  

 

Control (C): Includes Choice Card; Includes Instruction Guide; Old Messaging in Letter 
Treatment 3 (T3): Includes Choice Card; Excludes Instruction Guide; Old Messaging in Letter 

The main difference in the treatments here is that Treatment 3 removes only the instruction 

guide. Like the rate differences in the previous table, the differences in this table are also not 
statistically significant8.  

After we de-emphasized the choice messaging and materials in the paper questionnaire 
mailing, we compared Treatments 2 and 4 to measure the impact on self-response of dropping 
the instruction guide under these conditions. Table 6 shows Self-Response, Internet, and Mail 
return rates for Treatment 4 (T4) and Treatment 2 (T2) at the end of the self-response phase. 

Table 6. Return Rates by Data Collection Mode – Treatment 2 (T2) versus Treatment 4 (T4) 

Response Rate by Mode T2 T4 Difference* Significant?**  

Self-Response* 29.9 (0.9) 29.7 (1.0) 0.1 (1.3) No 

        Internet 10.1 (0.6) 9.8 (0.6) 0.3 (0.9) No 

        Mail 19.8 (0.8) 20.0 (0.8)  -0.2 (1.1) No 
Source: U.S. Census Bureau, American Community Survey, 2015 Replacement Mail Questionnaire Package Test 

*Totals and differences may differ due to rounding    ** Significant at α=0.1 level     

Margin of error shown in parenthesis     

Treatment 2 (T2): Excludes Choice Card; Excludes Instruction Guide; Revised Messaging in Letter 
Treatment 4 (T4): Excludes Choice Card; Includes Instruction Guide; Revised Messaging in Letter 

Both Treatments 2 and 4 have the revised message in the letter included in the mail package 

(see Appendix D). The difference is that Treatment 4 includes the instruction guide. The rate 
differences between treatments shown in Table 6 are not statistically significant. Removing the 
instruction guide does not appear to have had a significant effect on self-response return rates8. 
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3.3 What is the impact on self-response of removing only the choice card from 
the paper questionnaire mailing package?   

To study the impact of removing only the choice card, we compared self -response return rates 

overall and by mode between Treatments 1 and 3. This comparison tells us the incremental 
impact of removing the card when the instruction guide is already removed.  Table 7 shows Self-
Response, Internet, and Mail return rates for Treatment 1 (T1) and Treatment 3 (T3) at the end 
of the self-response phase. 

Table 7. Return Rates by Data Collection Mode – Treatment 1 (T1) versus Treatment 3 (T3) 

Response Rate by Mode T1 T3 Difference* Significant?**  

Self-Response* 28.9 (0.9) 29.0 (0.8) -0.1 (1.3) No 

        Internet 9.5 (0.6) 10.2 (0.6) -0.7 (0.8) No 

        Mail 19.4 (0.8) 18.8 (0.7) 0.7 (1.1) No 
Source: U.S. Census Bureau, American Community Survey, 2015 Replacement Mail Questionnaire Package Test  

Margin of error shown in parenthesis   *Totals and differences may differ due to rounding    ** Significant at α=0.1 level  
 

Treatment 1 (T1): Excludes Choice Card; Excludes Instruction Guide; Old Messaging in Letter 
Treatment 3 (T3): Includes Choice Card; Excludes Instruction Guide; Old Messaging in Letter 

Neither Treatment 1 nor Treatment 3 included the instruction guide. The difference between 

treatments is that Treatment 3 includes the choice card. The rates are not statistically different. 
These results show that we do not have sufficient evidence to conclude that the return rates 
between the two treatments are different when we remove the choice card from one of them 8. 

3.4 When the choice card and instruction guide are excluded from the paper 
questionnaire mailing package, what is the impact on self-response when 
we de-emphasize the choice messaging in the letter?   

We compared the self-response return rates overall and by mode between Treatments 1 and 2 

to determine whether downplaying the choice of modes in the paper questionnaire mailing had 
an impact on self-response. Table 8 shows Self-Response, Internet, and Mail return rates for 
Treatment 1 (T1) and Treatment 2 (T2) at the end of the self-response phase. 

Table 8. Return Rates by Data Collection Mode – Treatment 1 (T1) versus Treatment 2 (T2) 

Response Rate by Mode T1 T2 Difference* Significant?**  

Self-Response* 28.9 (0.9) 29.9 (0.9) -0.9 (1.2) No 

        Internet 9.5 (0.6) 10.1 (0.6) -0.6 (0.8) No 

        Mail 19.4 (0.8) 19.8 (0.8) -0.3 (1.1) No 
Source: U.S. Census Bureau, American Community Survey, 2015 Replacement Mail Questionnaire Package Test 

Margin of error shown in parenthesis   *Totals and differences may differ due to rounding    ** Significant at α=0.1 level  
 

Treatment 1 (T1): Excludes Choice Card; Excludes Instruction Guide; Old Messaging in Letter 
Treatment 2 (T2): Excludes Choice Card; Excludes Instruction Guide; Revised Messaging in Letter 

The choice card and instruction guide were excluded from Treatments 1 and 2. Treatment 2 

included the revised message (de-emphasizing a choice of modes) in the mail package letter 
(see Appendix D), while Treatment 1 included the same message as production materials. The 
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message included in Treatment 1 provides respondents two options, as shown in Appendix C. 
At the end of the self-response phase, the differences in rates between treatments were not 
significantly different8.   

3.5 What is the impact on form completeness and response distributions when 
removing the instruction guide from the paper questionnaire mailing 
package? 

To study the impact of the instruction guide on form completeness, item nonresponse, and 
response distributions, we isolated a set of treatments for comparison based on which showed 

the most promise from the previous research questions. There are two sets of treatments that 
isolate the impact of removing the instruction guide -- one has the control emphasis on choice, 
and the other de-emphasizes choice. While we did not find significant differences in the return 

rates between treatments, we decided to focus on the comparison between Treatments 2 and 
4 since research question 4 showed that the revised messaging, de-emphasizing choice, 
resulted in nominally higher self-response return rates than the treatment with the control 
emphasis on choice.  

Table 9 shows completion rates for Treatment 2 (T2) and Treatment 4 (T4) by section of the 

survey – basic demographic section, housing section, and detailed person section. Rates for the 
Internet mode are shown first, followed by rates for the mail mode. 

Table 9. Completion Rates – Treatment 2 (T2) versus Treatment 4 (T4) 
Internet Mode 

Completion Rateode T2 T4 Difference* Significant?** 

Basic Demographic Section 99.8 (0.1) 99.5 (0.3)  0.3 (0.4) No 

Housing Section 98.9 (0.2) 98.9 (0.2)  0.0 (0.3) No 
Detailed Person Section 92.6 (0.9) 93.1 (1.0) -0.5 (1.3) No 
 

Mail Mode 
Completion Rate T2 T4 Difference* Significant?**  

Basic Demographic Section 96.0 (0.5) 96.0 (0.5)  0.0 (0.6) No 

Housing Section 93.4 (0.5) 94.0 (0.4) -0.6 (0.7) No 

Detailed Person Section 88.3 (0.6) 89.2 (0.7) -0.9 (1.0) No 
Source: U.S. Census Bureau, American Community Survey, 2015 Replacement Mail Questionnaire Package Test 

Margin of error shown in parenthesis   *Differences may differ due to rounding    ** Significant at α=0.1 level  

Treatment 2 (T2): Excludes Choice Card; Excludes Instruction Guide; Revised Messaging in Letter 
Treatment 4 (T4): Excludes Choice Card; Includes Instruction Guide; Revised Messaging in Letter 
 

The differences in rates between Treatments 2 and 4 shown in Table 9 above are not 
statistically significant. The results show that we do not have sufficient evidence to conclude 
that the completion rates between these two treatment groups are different when one of the 
treaments excludes the instruction guide8.  

In addition to looking at completion rates, we compared item nonresponse rates and response 

distributions for several items. Table 10 shows item nonresponse rates (proportion of eligible 
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respondents not responding to the item) for the Internet mode and Table 11 shows the 
estimates for the mail mode. The response distributions for the survey items included in Tables 
10 and 11 are shown in Appendix E and Appendix F. 

Table 10. Item Nonresponse Rates, Internet Mode – Treatment 2 (T2) versus Treatment 4 (T4) 

Topic T2 Rate T4 Rate Difference* Significant?** 

Race 0.5 (0.4) 0.7 (0.5) -0.3 (0.6) No 

Hispanic Origin 0.2 (0.2) 0.4 (0.4) -0.2 (0.4) No 

Building Type 0.0 (0.0) 0.2 (0.2) -0.2 (0.2) No 

Electricity Amount 2.2 (0.8) 2.3 (0.7) -0.0 (1.1) No 

Water Amount 2.5 (0.9) 2.4 (0.7) 0.1 (1.1) No 

Tenure 0.2 (0.2) 0.4 (0.3) -0.2 (0.3) No 

Property Value 2.9 (1.1) 3.0 (1.3) -0.1 (1.7) No 

Presence of a Mortgage 0.3 (0.4) 0.2 (0.4) 0.1 (0.5) No 

Property Insurance 6.4 (1.6) 5.9 (1.6) 0.5 (2.1) No 

Citizenship 7.1 (1.3) 7.3 (1.5) -0.3 (1.8) No 

Educational Attainment 6.6 (1.2) 7.2 (1.5) -0.6 (1.8) No 

Mobility Status 7.2 (1.3) 7.6 (1.5) -0.4 (1.9) No 

Work Last Week 7.1 (1.4) 6.7 (1.3) 0.4 (1.8) No 

Transportation to Work 2.0 (0.7) 1.2 (0.7) 0.8 (1.0) No 

Wages 3.4 (0.8) 2.6 (0.8) 0.8 (1.0) No 
Source: U.S. Census Bureau, American Community Survey, 2015 Replacement Mail Questionnaire Package Test  

*Differences may differ due to rounding    ** Significant at α=0.1 level, adjusted using Holm-Bonferroni method 
Margin of error shown in parenthesis 

Treatment 2 (T2): Excludes Choice Card; Excludes Instruction Guide; Revised Messaging in Letter 
Treatment 4 (T4): Excludes Choice Card; Includes Instruction Guide; Revised Messaging in Letter 

We conducted chi-square tests, performed at a significance level of 0.1, to reject or fail to reject 
the null hypothesis that the item nonresponse rates and response distributions are equal 

between treatments. The p-values (adjusted for multiple comparisons) failed to reject the null 
hypothesis for all items. The hypotheses tests performed on the difference in the response 
distributions (shown in Appendix E) also failed to produce significant results. The item 

nonresponse rates and response distributions for Treatment 2 (excludes the guide) are not 
statistically different from the item nonresponse rates and response distributions for Treatment 
4 (includes the guide)8.  
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Next, we looked at response data for mail responders (shown in Table 11). 

Table 11. Item Nonresponse Rates, Mail Mode – Treatment 2 (T2) versus Treatment 4 (T4) 
Topic T2 Rate T4 Rate Difference* Significant?** 

Race 5.1 (0.9) 4.5 (0.7) 0.6 (1.1) No 

Hispanic Origin 7.9 (1.0) 7.8 (0.9) 0.1 (1.2) No 

Building Type 2.5 (0.6) 2.6 (0.6) -0.0 (0.9) No 

Electricity Amount 6.6 (0.9) 5.1 (0.9) 1.5 (1.3) No 

Water Amount 9.8 (1.1) 8.3 (1.0) 1.5 (1.6) No 

Tenure 6.2 (0.9) 4.7 (0.8) 1.5 (1.2) No 

Property Value 11.9 (1.2) 10.9 (1.3) 1.0 (1.8) No 

Presence of a Mortgage 5.3 (1.0) 5.5 (1.0) -0.1 (1.5) No 

Property Insurance 16.0 (1.8) 13.1 (1.5) 2.9 (2.3) No 

Citizenship 8.1 (1.1) 7.1 (0.7) 1.0 (1.3) No 

Educational Attainment 8.9 (1.1) 8.1 (0.8) 0.8 (1.5) No 

Mobility Status 13.4 (1.1) 11.5 (1.0) 1.9 (1.6) No 

Work Last Week 8.3 (1.0) 6.7 (0.9) 1.6 (1.6) No 

Transportation to Work 3.0 (0.7) 3.5 (0.8) -0.5 (1.1) No 

Wages 12.6 (1.3) 10.9 (1.5) 1.7 (1.9) No 
Source: U.S. Census Bureau, American Community Survey, 2015 Replacement Mail Questionnaire Package Test 

*Differences may differ due to rounding    ** Significant at α=0.1 level , adjusted using Holm-Bonferroni method 

Margin of error shown in parenthesis 

Treatment 2 (T2): Excludes Choice Card; Excludes Instruction Guide; Revised Messaging in Letter 
Treatment 4 (T4): Excludes Choice Card; Includes Instruction Guide; Revised Messaging in Letter 

Table 11 shows that the item nonresponse rates for Treatment 2 are not statistically different 

from the item nonresponse rates for Treatment 4. While not statistically different, there is a 
pattern in the differences. Most of the item nonresponse rates for Treatment 2 are nominally 
higher than the rates for Treatment 4. In addition, none of the hypotheses test produced 

significant results between treatments for the response distributions shown in Appendix F. The 
chi-square test, performed at a significance level of 0.1 failed to reject the null hypothesis for all 
items included in the study. The presence of the instruction guide appeared to have no 

significant effects on item nonresponse rates or response distributions for the items included in 
the study8. 

3.6 What is the impact of removing the instruction guide from the paper 
questionnaire mailing package on the number of calls to Telephone 
Questionnaire Assistance (TQA)?  

Using the same set of treatments as above (Treatments 2 and 4), we compared the number of 

calls to TQA to see if the absence of the instruction guide prompts more calls for help 
completing the questionnaire. We only counted calls from sample units who were in sample for 
test treatments 2 or 4, sent a replacement mailing package, and called TQA after we sent the 

replacement package. We excluded other calls since the presence or exclusion of the 
instruction guide could not have prompted their calls. We tracked calls from 300 sampled units 
in Treatment 2 and 282 sampled units in Treatment 4. We reviewed the reasons for calling TQA 
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provided by the callers and did not see any evidence showing that removing the instruction 
guide would influence the number of calls to TQA.  

3.7 What would be the impact on the cost of data collection if each test 
treatment were implemented into ACS production operations? 

We compared each test treatment to the control to determine if any treatment would re sult in 

meaningful cost savings for the ACS program. Prior to fielding the test, we performed an 
analysis to determine projected cost savings if the test treatment performed equally as well as 
the current ACS production mailing strategies. In such a scenario, removing only the choice card 

(Treatment 4) would result in relatively small savings for printing costs, while removing only the 
instruction guide (Treatment 3)—which is more expensive to print and adds weight to the mail 
package, increasing postage costs—would result in more savings in both printing and postage 

costs, representing approximately 2.5 percent of the total cost of the ACS self-response 
operation. Removing both the choice card and the instruction guide (Treatments 1 and 2) 
would result in savings of approximately 2.7 percent. 

Because none of the treatments resulted in significantly different self-response return rates at 
the end of the self-response phase of the data collection cycle, any cost savings in the 

subsequent nonresponse follow-up operations cannot be considered significant. Thus, we can 
only conclude with confidence the savings resulting directly from the change in the materials 
used in the mail packages. 

4. Conclusions 

The test did not find significant differences in self-response return rates between the 
treatments compared in the study. Appendix G shows a summary of the return rates and their 
MOEs by treatment. 

At the end of the self-response phase of data collection, the total self-response return rates for 

the treatment with the choice card and instruction guide (Control) and the treatment excluding 
the choice card and instruction guide (Treatment 1) were both 28.9 percent. We found similar 
results when comparing the Control to Treatment 3 to test the impact of removing only the 

instruction guide (28.9 percent and 29.0 percent, respectively).  We also studied the effects of 
excluding the instruction guide after de-emphasizing the choice messaging (both treatments 
excluded the choice card and had the revised messaging in their letters), and did not find 
significant differences in self-response return rates. The return rates were also not statistically 

different when comparing Treatment 1 and Treatment 3, indicating that removing only the 
choice card did not appear to have an effect on self-response return rates. While not 
statistically significant, we found the largest nominal difference when compari ng Treatment 1 

and Treatment 2 (28.9 percent and 29.9 percent, respectively). Both of these treatments 
excluded the choice card and instruction guide, however Treatment 1 used the control 
messaging in the letter, while Treatment 2 used the revised messaging de-emphasizing a choice 
of modes.  
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We continued our analysis of the impact of removing the instruction guide by comparing form 
completion rates, item nonresponse rates, and response distributions.  We used response data 

from Treatment 2 (excludes instruction guide) and Treatment 4 (includes instruction guide). We 
did not find statistically significant differences in the estimates between treatments. However, 
most of the item nonresponse rates for the mail mode were nominally higher for the treatment 
excluding the guide (Treatment 2).  

We compared the number of TQA calls between Treatment 2 (excludes instruction guide) and 

Treatment 4 (includes instruction guide) and did not find any evidence suggesting that 
removing the instruction guide would increase calls to TQA. 

In terms of response measures, the research concluded that there were no statistically 
significant differences between the treatments compared in the study8. However, there are 
costs associated with printing and mailing the choice card and instruction guide. The cost of the 

choice card is relatively small, however the instruction guide is very expensive to include in the 
mailing package. We found that removing the instruction guide would save approximately 2.5 
percent of the total cost of the ACS self-response operation, while removing both the choice 
card and the instruction guide would result in savings of approximately 2.7 percent.  

After performing a thorough cost analysis and risk assessment, the Census Bureau may consider 

removing the instruction guide and/or the choice card from the ACS replacement questionnaire 
mailing package. It should also be noted that we are currently testing other informational 
materials that may be suitable replacements for the instruction guide. We will share the results 
of these tests once they are available. 

The results of this test could have been affected by the mail  sort issue documented in the 
limitations section of the report. We modified the design for future tests to account for this 
limitation.  
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Appendix A. Instruction Guide (Control and Treatment 4) 
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Appendix B. Choice Card (Control and Treatment 3) 
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Appendix C. Letter With Current Message (Control, Treatment 1 and Treatment 3)
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Appendix D. Letter With Revised Message (Treatment 2 and Treatment 4) 
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 Appendix E. Response Distributions, Internet Mode – Treatment 2 (T2) and Treatment 4 (T4) 

In te rn e t R e sp o n se  Distrib u tio n s*  

Internet Response Distributions* 
In te rn e t R e sp o n se  Distrib u tio n s* 

 Topic T2          T4 

Race  T2 T4 

White alone 78.8 (2.2) 75.2 (2.5) 

Black alone 7.3 (1.5) 7.9 (1.4) 

Some other race alone 5.0 (1.3) 6.3 (1.9) 

Two or more races 8.3 (1.6) 9.5 (1.5) 

Provided write-in 0.6 (0.4) 1.2 (0.7) 

Hispanic Origin  T2 T4 

Hispanic  13.6 (2.1) 11.6 (2.1) 

Not Hispanic  86.4 (2.1) 88.4 (2.1) 

Building Type  T2 T4 

One-family, detached 68.6 (2.9) 67.7 (2.6) 

One-family, attached 6.9 (1.3) 5.8 (1.3) 

2 apartments 2.2 (0.8) 1.7 (0.5) 

3 or 4 apartments 4.6 (1.1) 5.0 (1.1) 

5 to 9 apartments 2.7 (0.7) 4.6 (1.3) 

10 to 19 apartments 3.8 (1.2) 4.5 (1.3) 

20 to 49 apartments 3.7 (1.2) 3.8 (1.2) 

50 or more apartments 4.6 (1.1) 4.7(1.4) 

Other 3.0 (0.9) 2.1 (0.7) 

Electricity Amount  T2 T4 

Included in rent or condominium fees 2.7 (1.0) 2.0 (0.7) 

No charge or electricity not used 1.2 (0.6) 1.4 (0.7) 

$0  0.6 (0.4) 0.1 (0.2) 

$1 to $99 33.9 (2.5) 31.9 (2.8) 

$100 to $199 33.3 (2.6) 35.5 (2.7) 

$200 to $299 17.0 (1.8) 17.0 (2.2) 

$300 to $399 6.5 (1.4) 7.8 (1.5) 

$400 to $999 4.4 (1.0) 3.7 (1.0) 

$1,000 or more 0.6 (0.4) 0.5 (0.4) 

Water Amount  T2 T4 

Included in rent or condominium fees 15.4 (2.0) 15.2 (2.3) 

No charge  12.1 (1.6) 13.4 (1.5) 

$0  0.1 (0.2) 0.1 (0.2) 

$1 to $199 17.3 (2.2) 20.6 (2.5) 

$200 to $399 10.2 (1.6) 9.7 (1.5) 

$400 to $599 11.9 (1.9) 9.7 (1.5) 

$600 to $799 8.9 (1.6) 12.2 (1.8) 

$800 to $999 7.1 (1.4) 6.5 (1.4) 

$1,000 to $1,199 4.6 (1.0) 2.8 (0.8) 

$1,200 to $1,399 6.3 (1.3)  5.0 (1.2) 

$1,400 to $1,599 2.3 (0.7) 1.4 (0.7) 

$1,600 or more 3.7 (1.1) 3.3 (1.4) 
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Continued… Internet Response Distributions* 

 Topic T2          T4 

Tenure  T2 T4 

Owned with a mortgage 56.1 (2.7) 55.9 (2.6) 

Owned free and clear 14.0 (1.9) 12.1 (1.6) 

Rented 28.7 (2.4) 29.8 (2.6) 

Rented without payment of rent 1.2 (0.6) 2.1 (0.7) 

Property Value  T2 T4 

$0  0.1 (0.2) 0.6 (0.5) 

$1 to $9,999 3.4 (1.3) 3.8 (1.4) 

$10,000 to $29,999 2.4 (1.0) 1.4 (0.7) 

$30,000 to $49,999 2.1 (0.9) 1.5 (0.7) 

$50,000 to $74,999 3.9 (1.3) 3.3 (1.1) 

$75,000 to $99,999 4.7 (1.5) 6.0 (1.4) 

$100,000 to $124,999 6.4 (1.6) 5.8 (1.3) 

$125,000 to $149,999 6.9 (1.6) 7.8 (1.8) 

$150,000 to $174,999 8.3 (2.1) 8.3 (1.9) 

$175,000 to $199,999 6.8 (1.9) 6.1 (1.7) 

$200,000 to $249,999 10.4 (1.9) 11.2 (2.0) 

$250,000 to $299,999 10.4 (2.2) 9.3 (2.4) 

$300,000 to $399,999 11.3 (2.1) 14.7 (2.5) 

$400,000 to $499,999 7.6 (1.8) 7.1 (1.9) 

$500,000 to $749,999 8.9 (1.7) 7.9 (1.8) 

$750,000 to $999,999 3.8 (1.2) 2.9 (1.2) 

$1,000,000 or more 2.4 (0.9) 2.2 (1.0) 

Presence of a Mortgage  T2 T4 

Mortgage, deed of trust, or similar debt 70.1 (3.0) 75.4 (2.9) 

Contract to purchase 1.2 (0.7) 0.5 (0.4) 

No mortgage 28.7 (3.0) 24.1 (3.0) 

Property Insurance  T2 T4 

None 7.9 (1.8) 5.6 (1.5) 

$0  0.3 (0.5) 0.6 (0.5) 

$1 to $99 0.9 (0.6) 0.6 (0.7) 

$100 to $399 5.4 (1.6) 6.6 (1.6) 

$400 to $499 3.6 (1.2) 3.0 (1.0) 

$500 to $599 7.5 (1.7) 7.0 (1.9) 

$600 to $699 8.3 (1.9) 6.8 (1.8) 

$700 to $799 5.2 (1.6) 5.7 (1.6) 

$800 to $899 5.6 (1.7) 6.5 (1.5) 

$900 to $999 5.4 (1.7) 5.7 (1.8) 

$1,000 to $1,199 11.2 (2.1) 10.7 (2.0) 

$1,200 to $1,399 11.5 (2.1) 14.7 (2.2) 

$1,400 to $1,599 5.4 (1.5) 8.8 (2.5) 

$1,600 or more 21.8 (2.7) 17.7 (2.5) 
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Continued... Internet Response Distributions* 

 Topic T2          T4 

Citizenship  T2 T4 

Yes, born in U.S. 86.7 (1.6) 86.2 (1.5) 

Yes, born in Puerto Rico, Guam, U.S. Virgin Islands, or Northern Marianas 0.6 (0.5) 0.3 (0.2) 

Yes, born abroad but U.S. parent 0.9 (0.3) 0.9 (0.3) 

Yes, by naturalization 6.9 (1.1) 7.1 (1.1) 

No, Foreign born 5.0 (1.0) 5.5 (1.1) 

Educational Attainment  T2 T4 

No schooling completed 3.8 (0.6) 5.0 (0.9) 

Nursery to 11th grade 21.9 (1.5) 21.5 (1.6) 

12th grade no diploma 1.7 (0.4) 1.2 (0.4) 

High school diploma 12.7 (1.3) 11.8 (1.2) 

General Educational Developent (GED) 2.5 (0.5) 2.2 (0.6) 

Some college 16.9 (1.4) 16.5 (1.7) 

Associate’s 7.3 (1.0) 7.1 (1.0) 

Bachelor’s degree 20.8 (1.7) 21.4 (1.5) 

Advanced degree 12.6 (1.3) 13.3 (1.4) 

Mobility Status  T2 T4 

Nonmover 87.3 (1.7) 85.7 (2.3) 

Moved from abroad 0.3 (0.2) 0.4 (0.4) 

Moved within the U.S. and Puerto Rico 12.5 (1.8) 13.9 (2.2) 

Work Last Week  T2 T4 

Yes 68.2 (1.7) 69.5 (1.8) 

No 31.8 (1.7) 30.5 (1.8) 

Transportation to Work  T2 T4 

Car, truck, or van 87.0 (1.8) 84.1 (1.8) 

Public transportation 5.2 (1.0) 5.3 (1.4) 

Walked 1.9 (0.8) 1.8 (0.6) 

Bike, Motorcycle, Taxi, Other 1.1 (0.5) 1.9 (0.7) 

Worked at home 4.9 (1.1) 6.9 (1.3) 

Wages  T2 T4 

No wages 15.1 (1.6) 11.3 (1.4) 

$0  1.0 (0.5) 0.9 (0.5) 

$1-$9,999 13.2 (1.4) 15.1 (1.5) 

$10,000-$24,999 13.2 (1.6) 13.9 (1.5) 

$25,000-$49,999 22.0 (1.9) 23.2 (2.0) 

$50,000-$99,999 24.4 (1.9) 25.0 (2.0) 

$100,000-$199,999 9.2 (1.2) 8.3 (1.2) 

$200,000 or more 1.9 (0.6) 2.3 (0.7) 
Source:  U.S. Census Bureau, American Community Survey, 2015 Replacement Mail Questionnaire Package Test    

*Estimates are not statistically different between treatments  at α=0.1 level, adjusted using Holm-Bonferroni method 

Margin of error shown in parenthesis 
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Appendix F. Response Distributions, Mail Mode – Treatment 2 (T2) and Treatment 4 (T4) 

Mail Response Distributions* 

Topic T2 T4 

Race     

White alone 83.1 (1.8) 83.5 (1.5) 

Black alone 8.7 (1.2) 7.4 (1.0)  

Some other race alone 2.0 (0.5) 2.9 (0.7) 

Two or more races 4.9 (1.0) 5.0 (0.8) 

Provided write-in 1.3 (0.6) 1.2 (0.4) 

Hispanic Origin     

Hispanic  11.0 (1.6) 10.1 (1.2) 

Not Hispanic  89.0 (1.6) 89.9 (1.2) 

Building Type     

One-family, detached 68.4 (1.7) 66.6 (1.8) 

One-family, attached 4.9 (0.7) 6.0 (0.8) 

2 apartments 2.6 (0.6) 2.5 (0.6) 

3 or 4 apartments 4.4 (0.7) 3.8 (0.7) 

5 to 9 apartments 3.2 (0.7) 3.6 (0.8) 

10 to 19 apartments 3.0 (0.7) 2.5 (0.5) 

20 to 49 apartments 3.3 (0.8) 2.5 (0.6) 

50 or more apartments 3.7 (0.7) 5.4 (0.9) 

Other 6.5 (0.9) 7.2 (0.8) 

Electricity Amount     

Included in rent or condominium fees 3.6 (0.7) 4.5 (0.9) 

No charge or electricity not used 0.7 (0.3) 0.9 (0.3) 

$0  0.1 (0.1) 0.2 (0.2) 

$1 to $99 35.6 (1.9) 35.5 (1.8) 

$100 to $199 36.5 (2.1) 33.8 (2.1) 

$200 to $299 14.0 (1.3) 14.3 (1.4) 

$300 to $399 5.0 (0.8) 4.9 (0.9) 

$400 to $999 3.6 (0.7) 4.4 (0.9) 

$1,000 or more 0.9 (0.4) 1.3 (0.5) 

Water Amount     

Included in rent or condominium fees 15.5 (1.5) 16.2 (1.5) 

No charge  15.3 (1.3) 14.5 (1.4) 

$0  1.4 (0.5) 1.7 (0.4) 

$1 to $199 22.5 (1.6) 20.5 (1.7) 

$200 to $399 11.4 (1.4) 10.2 (1.2) 

$400 to $599 9.1 (1.1) 11.2 (1.2) 

$600 to $799 8.0 (1.0) 10.3 (1.1) 

$800 to $999 5.5 (1.1) 5.2 (0.8) 

$1,000 to $1,199 4.2 (0.9) 3.1 (0.6) 

$1,200 to $1,399 3.0 (0.7) 2.8 (0.6) 

$1,400 to $1,599 1.2 (0.5) 1.2 (0.4) 

$1,600 or more 2.9 (0.6) 3.2 (0.7) 
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Continued... Mail Response Distributions* 

Topic T2 T4 

Tenure     

Owned with a mortgage 43.4 (2.1) 43.4 (1.7) 

Owned free and clear 30.5 (2.0) 30.1 (1.6) 

Rented 24.1 1.8) 24.0 (1.7) 

Rented without payment of rent 2.0 (0.5) 2.4 (0.6) 

Property Value     

$0  0.1 (0.1) 0.3 (0.3) 

$1 to $9,999 2.7 (0.8) 2.9 (0.7) 

$10,000 to $29,999 2.7 (0.7) 3.4 (0.8) 

$30,000 to $49,999 4.5 (1.0) 4.0 (0.8) 

$50,000 to $74,999 7.5 (1.2) 6.1 (1.2) 

$75,000 to $99,999 8.4 (1.4) 9.5 (1.3) 

$100,000 to $124,999 7.0 (1.2) 9.9 (1.4) 

$125,000 to $149,999 7.6 (1.3) 8.8 (1.4) 

$150,000 to $174,999 10.7 (1.7) 8.8 (1.3) 

$175,000 to $199,999 5.3 (1.2) 6.5 (1.3) 

$200,000 to $249,999 10.8 (1.6) 8.9 (1.4) 

$250,000 to $299,999 6.9 (1.1) 6.4 (1.3) 

$300,000 to $399,999 9.7 (1.5) 8.5 (1.5) 

$400,000 to $499,999 4.5 (1.1) 5.4 (1.0) 

$500,000 to $749,999 6.8 (1.4) 6.2 (1.2) 

$750,000 to $999,999 3.0 (0.8) 1.8 (0.6) 

$1,000,000 or more 1.9 (0.6) 2.7 (0.8) 

Presence of a Mortgage     

Mortgage, deed of trust, or similar debt 50.0 (2.4) 48.7 (1.9) 

Contract to purchase 0.5 (0.4) 0.8 (0.4) 

No mortgage 49.5 (2.5) 50.5 (1.9) 

Property Insurance     

None 15.1 (1.7) 16.8 (1.7) 

$0  0.5 (0.2) 0.8 (0.4) 

$1 to $99 1.0 (0.5) 1.3 (0.5) 

$100 to $399 7.5 (1.3) 7.6 (1.2) 

$400 to $499 6.3 (1.2) 5.6 (1.2) 

$500 to $599 7.4 (1.5) 6.0 (1.0) 

$600 to $699 6.5 (1.4) 6.8 (1.1) 

$700 to $799 5.9 (1.2) 6.3 (1.2) 

$800 to $899 7.8 (1.5) 7.3 (1.4) 

$900 to $999 4.9 (1.2) 5.3 (1.4) 

$1,000 to $1,199 9.5 (1.6) 8.9 (1.1) 

$1,200 to $1,399 8.6 (1.4) 9.9 (1.4) 

$1,400 to $1,599 4.7 (1.1) 3.9 (0.9) 

$1,600 or more 14.2 (1.7) 13.4 (1.6) 
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Continued... Mail Response Distributions* 

Topic T2 T4 

Citizenship     

Yes, born in U.S. 90.9 (1.1) 89.5 (1.2) 

Yes, born in Puerto Rico, Guam, U.S. Virgin Islands, or Northern Marianas 0.3 (0.2) 0.6 (0.3) 

Yes, born abroad but U.S. parent 0.6 (0.2) 0.5 (0.2) 

Yes, by naturalization 5.5 (0.7) 6.1 (0.8) 

No, Foreign born 2.6 (0.5) 3.2 (0.6) 

Educational Attainment     

No schooling completed 3.5 (0.5) 3.8 (0.6) 

Nursery to 11th grade 17.9 (1.3) 18.0 (1.2) 

12th no diploma 2.3 (0.4) 2.2 (0.4) 

High school diploma 23.7 (1.2) 24.1 (1.4) 

GED 4.3 (0.5) 3.4 (0.5) 

Some college 20.2 (1.4) 20.1 (1.1) 

Associate’s degree 6.5 (0.7) 7.2 (0.6) 

Bachelor's degree 12.3 (1.1) 13.1 (1.0) 

Advanced degree 9.3 (0.8) 8.2 (0.7) 

Mobility Status     

Nonmover 91.2 (1.2) 90.1 (1.4) 

Moved from abroad 0.4 (0.2) 1.2 (0.3) 

Moved within the U.S. and Puerto Rico 8.4 (1.2) 8.7 (1.3) 

Work Last Week     

Yes 49.0 (1.5) 48.2 (1.7) 

No 51.0 (1.5) 51.8 (1.7) 

Transportation to Work     

Car, truck, or van 91.0 (1.2) 89.7 (1.3) 

Public transportation 2.8 (0.8) 2.8 (0.8) 

Walked 1.8 (0.6) 2.3 (0.7) 

Bike, Motorcycle, Taxi, Other 0.9 (0.4) 1.3 (0.5) 

Worked at home 3.4 (0.9) 3.9 (0.9) 

Wages     

No wages 17.9 (1.7) 16.1 (1.3) 

$0  1.2 (0.5) 1.2 (0.4) 

$1-$9,999 12.2 (1.3) 13.9 (1.4) 

$10,000-$24,999 17.8 (1.6) 18.1 (1.6) 

$25,000-$49,999 23.1 (1.6) 24.3 (1.7) 

$50,000-$99,999 20.1 (1.8) 18.9 (1.4) 

$100,000-$199,999 5.8 (0.9) 6.0 (0.9) 

$200,000 or more 1.9 (0.7) 1.5 (0.5) 
Source:  U.S. Census Bureau, American Community Survey, 2015 Replacement Mail Questionnaire Package Test   

*Estimates are not statistically different between treatments at α=0.1 level, adjusted using Holm-Bonferroni method 
Margin of error shown in parenthesis
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Appendix G. Summary of Return Rates and Margins of Error by Treatment  

Return Rates  Return Rates  Return Rates 

Total Self-Response    Internet   Mail 

C T1 T2 T3 T4   C T1 T2 T3 T4   C T1 T2 T3 T4 

28.9 28.9 29.9 29.0 29.7 
 

9.9 9.5 10.1 10.2 9.8 
 

19.0 19.4 19.8 18.8 20.0 

BLANK 

MOEs 

Total Self-Response    Internet   Mail 

C T1 T2 T3 T4   C T1 T2 T3 T4   C T1 T2 T3 T4 

0.2 0.9 0.9 0.8 1.0 
 

0.1 0.6 0.6 0.6 0.6 
 

0.2 0.8 0.8 0.7 0.8 
 
Source:  U.S. Census Bureau, American Community Survey, 2015 Replacement Mail Questionnaire Package Test  
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