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Introduction

Since 2007, the American Community Survey (ACS) has employed the Integrated Computer
Assisted Data Entry (iCADE) system to capture data on paper questionnaires. This system
makes use of Optical Mark Recognition (OMR) technology to detect a presence (mark) in
checkboxes. Clerks at the National Processing Center (NPC) currently key all write-in
responses from scanned images of the paper questionnaires. The developers of the iCADE
system have now introduced Optical Character Recognition (OCR) technology to interpret
numeric fields. Other Census Bureau surveys using the iCADE system have incorporated OCR
in the data capture of their questionnaires with enhanced efficiencies and reduced costs. It is
desirable for the ACS to consider OCR technology to reduce survey costs. Prior to any shift in
methods, it is critical to demonstrate that the use of OCR to capture ACS numeric write-ins
would not negatively affect the quality of ACS data, including the distribution of numeric
values. This evaluation will also inform 2020 decision makers on the current usability of OCR
technology in the iCADE system.

Background

The 2013 Questionnaire Design Test (QDT) included a treatment to test OCR technology in the
data capture of numeric write-ins on ACS paper questionnaires. The control treatment in the
QDT employs the same questionnaire currently used in production (the 10.25 inch by 10.5 inch
28-page questionnaire). The OCR treatment paper questionnaire closely resembles the control
treatment questionnaire with enhancements to enable the use of OCR (described below). Other
treatments in the QDT tested different sizes of questionnaires (number of pages/size of paper)
and new/revised content. Please see Davis and Wakim (2014) for a full description of the QDT
methodology and more detail on the other treatments.

In current production, clerks in NPC key all numeric and character write-in fields from scanned
images. For the OCR treatment in this test, the software electronically extracted the scanned
numeric write-in fields and applied OCR technology to interpret the entries. As part of this
test, clerks also independently keyed the numeric fields. This evaluation compares the values
of the numeric fields resulting from keying and OCR. Numeric write-ins are associated with
the items in Table 1 below. Attachment A shows where these numeric write-ins occur on the
form.



Table 1. ACS Numeric Write-In Fields

Cover Page Items

Housing Items

Detailed Person Items

Month Year built write-in Citizenship write-in
Day Move in month Year of entry

Year Move in year Grade attend write-in
Area code Rooms Grade comp write-in
Phone prefix Bedrooms Migration zip

Phone number Electricity amount Year last married
Number of people Gas amount Place of work zip

Water amount

Total riders

Basic Person ltems

Heat fuel amount

Leave home hour

Age

Condo amount

Leave home minute

Date of birth month

Rent amount

Travel time to work

Date of birth day

Value amount

Hours worked

Date of birth year

Tax amount

Wages amount

Insurance amount

Self-employment amount

Mortgage amount

Interest amount

Second mortgage amount

SS amount

Mobile home amount

SSI amount

Public assist amount

Retirement amount

Other income amount

Total income amount

In order to test OCR technology, ACS staff changed the format of numeric write-ins on the
ACS form. To aid in the OCR interpretation of numbers, separate boxes (called dentils) for
each individual number replace the single segmented box in current production. See Figures 1
and 2 below for an example of the change’. Cognitive testing of the new format resulted in no
negative comments (Terry, 2013).

! In addition to the introduction of dentils in the test, the test format also changed the color of the border of checkboxes and entry boxes
from black to green. The color of the page border and vertical lines separating the three columns on the page also changed from black to
green in the test format. This change is an enhancement of the form to aid in data capture by the iCADE system.



Figure 1. Current Production Numeric Field Figure 2. OCR Test Numeric Field
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In production, the iCADE data capture system would use OCR technology to first attempt to
read all numeric entries. OCR may not read some numeric entries if the respondent’s answer is
undeterminable. All values read by OCR receive a confidence level of accuracy. Field values
not read by OCR or below minimum acceptable confidence and any fields that fail survey-
defined edits* would not receive an answer during OCR and would go directly to a keyer. Field
values that are above the minimum acceptable confidence but below the high confidence
threshold are subject to a process named OCR Review. During OCR Review, a clerk reviews
individual digits captured by OCR and makes a determination on the accuracy of that digit.

The clerk can either confirm that OCR captured the digit correctly or send incorrect values to a
keyer.

In normal production, clerks will key only the fields not read by OCR, the OCR fields that were
below minimum acceptable confidence, fields that failed survey-defined edits, and fields
captured incorrectly as determined by OCR Review. We followed this basic procedure in the
test environment, but to determine ‘truth’, clerks also keyed all numeric entries. Then, the
Quality Assurance (QA) staff in NPC adjudicated differences between the OCR and keyed
values. Current production procedures captured all other data on the forms designed for the
OCR treatment.

Methodology

This report focuses on two of the QDT sample treatments, the control treatment and the OCR
treatment. We mailed each treatment to about 10,000 addresses. For both the control and OCR
treatments, about 24 percent of addresses responded by mail®. The research questions below
refer only to the mail responses received in each of the treatments.

The data used to answer research questions A, B, C, and D was contained on an OCR analysis
file that had the following values for each numeric field:
e the pre-OCR Review OCR value (if sent to OCR Review and found to be
incorrect),
e the post-OCR Review OCR value,

2 Survey-defined edits used as part of the OCR module determine if the OCR-read answer makes contextual sense for the
survey. For this test, these edits are answer length and legal value edits.

® About 28 percent of the control treatment and 29 percent of the OCR treatment responded by Internet. The total self-
response rate for the control and OCR treatment is about 52 percent and about 53 percent respectively.



¢ the independently keyed value, and, if necessary,
e the adjudicated value(s) as determined by the quality assurance staff in NPC.
As these are operational data, they are not weighted and we performed no statistical testing.

To answer research question E, we used unedited response data received from NPC for the
control and OCR treatments (mail forms only). These data are weighted.

This report answers the following research questions:

A. For a given item with a numeric write-in, how often does the OCR value match exactly to
the keyed value? How often does OCR fail to read a numeric value?

We calculate the following metrics for each item and overall. All rates compare the OCR
value (post-OCR Review value if sent to OCR Review) to the keyed value. Keyed values
refer to both values keyed when OCR does not read a value and values keyed in the 100
percent verification of OCR values. The number of non-missing keyed values in the
denominator represents the universe of all numeric values requiring data capture.

Number of identical OCR and keyed values
Number of non-missing keyed values

OCR Match Rate = *100

OCR Value Not Read Rate = Number of missing OCR values «100
Number of non-missing keyed values

OCR Non-Match Rate =  Number of differing OCR and keyed values
Number of non-missing keyed values

*100

Some OCR values have leading zeros due to respondents filling in each dentil provided for
a given item. Identical OCR and keyed values include values that match when these
leading zeros are dropped from the OCR value.

B. Where values differ, how often is the OCR value correct?
To answer this question, we show, of the non-matching OCR and keyed values, which

value is ‘truth’ (as determined by the QA staff in NPC) as a percentage of all non-missing
keyed values. We calculated the following metrics for each item and overall.

Number of differing OCR and keyed values
OCR Incorrect Rate = where OCR value is in error

. *1
Number of non-missing keyed values 00



Number of differing OCR and keyed values
OCR Correct Rate = where OCR value is correct

*100
Number of non-missing keyed values

C. Of all values read by OCR, how often is the OCR value incorrect?

To answer this question, we consider only those values read by OCR and determine the
percentage of OCR values that were read in error. We calculated the following metric for
each item and overall.

Number of OCR values read in error

OCR Read in Error Rate = . *100
Number of non-missing OCR values

D. Where values differ, what is the magnitude of that difference?
When the OCR and keyed values differ, we calculate the following metrics:

e Where the OCR value is correct, distributions of differences (minimum, maximum,
and quartiles) in the OCR and keyed values by item

e Where the keyed value is correct, distributions of differences (minimum, maximum,
and quartiles) in the OCR and keyed values by item

E. Does the distribution of data for numeric items differ due to the format change needed to
accommodate OCR technology?

Using unedited response data received from NPC for the control and OCR treatments (data
on paper forms only), we compare data distributions and item nonresponse rates for select
numeric items. These unedited data represent data provided by the respondent not yet
subjected to logic to account for nonresponse and data inconsistencies. For the item
nonresponse rates, we calculate standard errors using replicate base weights* and perform
statistical testing to determine if the rates are statistically significant at the 0.1 significance
level. For the data distributions (not including item nonresponse), we use the chi-square
test (significance level of 0.1) to determine if the weighted distributions are different due to
the format change.

The numeric items selected for this comparison of distributions are:

o Age
e DOB month

*See U.S Census Bureau (2009), chapter 12, for more information on variance estimation.



e DOB year

e Year moved in
e Rooms

e Electricity cost
e Rent

e Value

e Mortgage

e Educational attainment write-in (grades 1-11)
Year last married

Commute time

Hours worked

Wages

Self-employment income

Interest income

Social Security income
Supplemental Security income (SSI)
Public assistance income
Retirement income

Other income

Total income

Results

We captured numeric write-in fields on paper forms in the QDT OCR treatment using OCR
technology. Clerks also keyed all numeric entries. The term ‘keyed value’ in this section
refers to both values keyed when OCR does not read a value and values keyed in the 100
percent verification of OCR values. The total number of more than 71,000 keyed values
represents the universe of all numeric values requiring data capture. Table 2 shows these keyed
values by item. It is important to understand that a small subset of respondents answer some of
these items which can make the subsequent results more variable for those items as compared
to other items that have a larger universe of responses.



Table 2. Number of Keyed Values For Each ACS Numeric Write-In Fields (Paper Forms
in the OCR Treatment)

Cover Page Items Housing ltems Detailed Person Items
Month 1,867 | Year built write-in 610 | Citizenship write-in 386
Day 1,838 | Move in month 1,798 | Year of entry 799
Year 1,862 | Move in year 1,874 | Grade attend write-in 717
Area code 1,886 | Rooms 1,900 | Grade comp write-in 900
Phone prefix 1,881 | Bedrooms 1,903 | Migration zip 506
Phone number 1,878 | Electricity amount 1,773 | Year last married 2,516
Number of people 1,931 | Gas amount 1,210 | Place of work zip 1,444
Water amount 1,296 | Total riders 1,399
Basic Person Items Heat fuel amount 511 | Leave home hour 1,434
Age 4,332 | Condo amount 145 | Leave home minute 1,415
Date of birth month 4,112 | Rent amount 647 | Travel time to work 1,524
Date of birth day 4,127 | Value amount 1,326 | Hours worked 1,930
Date of birth year 4,141 | Tax amount 1,233 | Wages amount 1,855
Insurance amount 1,036 | Self-employ amount 360
Mortgage amount 683 | Interest amount 609
Second mortgage amount 174 | SS amount 1,059
Mobile home amount 203 | SSI amount 380
Public assist amount 222
Retirement amount 691
Other income amount 352
Total income amount 2,641

Source: U.S. Census Bureau, 2013 American Community Survey Questionnaire Design Test, July to August 2013

For a given item with a numeric write-in, how often does the OCR value match exactly to
the keyed value? How often does OCR fail to read a numeric value?

Figure 3 shows how often the OCR value matched the keyed value. The figure groups the
items by where they occur on the form (cover, basic person, housing, detailed person). Item
names ending in ‘amount’ indicate monetary values. Across more than 71,000 values, the OCR
value matched the keyed value about 73 percent of the time®. OCR did not read almost 27
percent of all values most often because it could not determine one or more of the numbers in
the field with an acceptable level of confidence or because the value read failed an edit. When
OCR cannot determine the value for a field, the field goes to a keyer. The OCR value and

® Fields requiring the keyer to enter a value with a specific length are often keyed with a leading zero. Likewise, OCR will read leading
zeros provided by the respondent that keyers may not key (for fields not requiring a specific length). For comparison purposes, leading
zeros are dropped in the determination of matching OCR and keyed values.



keyed value did not match for 0.3 percent of all keyed values.

Across items, the degree to which OCR was able to read and match the keyed value varied
greatly. For the cover and basic person items, the OCR value matched the keyed value about
81 percent of the time and OCR did not read about 19 percent of values. Among these items,
the phone number components on the cover had the highest rates of the OCR value not
matching the keyed value (about 0.8 percent). This is due to keying rules that direct a keyer to
blank all three phone number component fields if any of the fields are blank or incomplete.
This occurred for about half of the OCR and keyed values that do not match so a better estimate
of the rate of non-matching values for these fields would be about 0.4 percent. For the other
items on the cover and in the basic person section, the OCR and keyed values do not match for
about 0.2 percent of values.

In the housing section of the form, a few items stand out from the rest. OCR did not read about
70 percent of the year built write-in fields. Upon further investigation, about half of these
received an OCR error code indicating that the value determined by OCR failed an edit. This
write-in instructs the respondent to provide a year only if the housing unit was built in 2000 or
later. While we instruct keyers to key what they see, any OCR values that were before 2000
caused the edit to fail, which sent these fields to a keyer without an OCR answer. If not for this
edit for this item, the OCR value would have matched about 67 percent (up from about 30
percent) of the keyed values and the percentage of the values where the OCR and keyed value
did not match would have increased from 0.2 percent to 0.8 percent. The percent of year built
write-in fields not read by OCR would have decreased by 37 percent or about 225 fields. The
legal value edits affected other items in the housing section similarly. If these edits were not in
place, the larger percentages of values not read by OCR for heating fuel amount and insurance
amount would have seen reductions of about 40 percent and 55 percent respectively.

Condo amount and mobile home amount in the housing section also have large percentages of
values not read by OCR due mostly to OCR read failure (one or more characters could not be
determined) or OCR confidence failure (one or more characters have a low confidence value).
Because few respondents answer these questions, the fields have small universes and therefore
these measures may be more variable. In the housing section, the item with the highest
percentage of non-matching OCR and keyed values is mobile home amount (1.5 percent).
However, this percentage accounts for only three cases where the values did not match.

The detailed person section also shows varying levels of matching OCR and keyed values. For
the items where OCR did not read a value for a large percentage of keyed values, it generally
had more to do with OCR read failure (one or more characters could not be determined) or
OCR confidence failure (one or more characters have a low confidence value) rather than an
edit failure. The citizenship write-in and year of entry fields expect a year entry like the year
field on the cover and the date of birth year field in the basic person section. However, these
fields in the detailed person section have a much higher percentage of values not read by OCR
due to OCR read or confidence failure. Upon reviewing images for some of these fields, it was
not immediately apparent why OCR had difficulty reading the value. The leave home hour field
is a field requiring two digits (keyers will key a leading zero if the respondent writes 7 instead
of 07). When OCR reads just the one digit provided by the respondent, it fails a field length



edit and consequently does not provide a value. This occurs for about three-quarters of all
values not read by OCR for this field. Other fields in this section with a large percentage of
values not read by OCR are some of the income fields, specifically, self-employment, SSI,
public assistance, retirement, and other income. For all of these income fields, over half of the
values not read by OCR were due to OCR read or confidence failure. Legal value edits
affected the retirement and SSI fields the most, accounting for 30 percent and 16 percent of the
non-reads respectively. Other OCR non-reads occur when OCR detected a presence in a field
but determined it to be a blank value. These detected blanks (all confirmed blanks by a keyer)
account for 23 percent of self-employment values not read, 13 percent of SSI values not read,
23 percent of public assistance values not read, and 12 percent of other income values not read.
Among all detailed person items, social security amount had the largest percentage of non-
matching values (10 values did not match).

Figure 3. Matching OCR and Keyed Values by Item and Overall
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Source: U.S. Census Bureau, 2013 American Community Survey Questionnaire Design Test, July to August 2013

As seen from the discussion above, sponsor-defined value and answer length edits implemented
by OCR had a great effect on some items. Originating from the iCADE Matrix, most of the
legal value and answer length edits are intended as soft edits for keyers. This means that after

All Items



checking the value for error, the keyer can input a value that falls outside of the legal value
range or expected answer length. These soft edits simply alert a keyer to a possible miskeyed
value. A few of the edits require the keyer to enter a value with a specific length. These edits
mainly affect date, time, and zipcode fields. In the test, OCR’s implementation of these edits
blocked the output of values that failed a legal value or answer length edit. The values that
would have been captured by OCR had the edit not been in place were included on the analysis
file. Therefore, we can simulate the elimination of these edits on the OCR data and observe the
effects on the rate of matching OCR and keyed values and the rate of values not read by OCR.

Figure 4 shows the simulation of the elimination of the legal value and answer length edits.
Compared to Figure 3, we see that the percentage of values not read by OCR decreases
dramatically for some items (year built write-in, heat fuel amount, insurance amount, leave
home hour, and retirement amount) and about four percent overall. Across all items, the percent
of keyed values that do not match the OCR value increases to about 0.6 percent (compared to
0.3 percent in Figure 3). Items that see some of the biggest increases in the rate of non-
matching keyed and OCR values include some of the year items (cover page, date of birth, year
built, and move-in year), condo amount, place of work zip, SSI amount, and public assistance
amount. We see the largest increase in the rate of non-matching keyed and OCR values for the
public assistance amount field when the edits are eliminated. All of these non-matches are
cases where the OCR value is ‘1’ when the keyed value indicates that the field is blank. A
review of the images showed that OCR read a line that the respondent marked through the field
to denote that the field was not applicable as a ‘1°.
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Figure 4. Simulated Matching OCR and Keyed Values by Item and
Overall - No Legal Value and Answer Length Edits
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Source: U.S. Census Bureau, 2013 American Community Survey Questionnaire Design Test, July to August 2013

Where values differ, how often is the OCR value correct?

Figure 5 shows, of all keyed values, the percent where the OCR and keyed value did not match
and how often the OCR value was correct. These data are based on the original test data, which
includes sponsor-defined edits. The heat fuel, second mortgage, citizenship write-in, public
assistance, and other income fields did not have any non-matching OCR and keyed values.
Across all fields, there are varying levels of OCR accuracy. For the condo amount, year of
entry, migration zip, leave home hour, interest amount, and retirement amount fields, the OCR
value was always incorrect. The OCR value was always correct for the year (cover page),
bedrooms, and grade completion write-in fields. The mobile home amount field had the
highest rate of inconsistent OCR and keyed values (1.5 percent of all keyed values) and for
about a third of them, the OCR value was correct. Overall, the OCR value was correct for
about 34 percent of the non-matching OCR and keyed values.

11
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Figure 5. Non-Matching OCR and Keyed Values and OCR Accuracy Result
by Item and Overall
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Source: U.S. Census Bureau, 2013 American Community Survey Questionnaire Design Test, July to August 2013

Of all values read by OCR, how often is the OCR value incorrect?

Figure 6, based on the original test data including sponsor-defined edits, considers only the
values that OCR read and shows how often those values were in error. This is analogous to the
keying error rate that is required to be less than one percent for all items keyed in a batch,
which typically consists of 50 forms. Across all items, the OCR error rate is 0.3 percent. Most
items have an OCR error rate less than one percent. Only four items have an individual OCR
error rate greater than one percent — condo amount, mobile home amount, self-employ amount,
and SS amount. However, small portions of the population generally answer these four items,
which together account for just 2.4 percent of all numeric items keyed for this treatment in the
test.
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Percent of all Values Read by OCR
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Figure 6. OCR Values Read in Error by Item and Overall
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Source: U.S. Census Bureau, 2013 American Community Survey Questionnaire Design Test, July to August 2013

Figure 7 shows what the worst-case scenario OCR error rate would be if the legal value and
answer length edits were removed. Because there is not an adjudicated value for values that
were not read by OCR due to the edits, we cannot know if the simulated OCR value or the
keyed value is correct when the values do not agree. These error rates are worst-case scenario
error rates because they assume that the OCR value is always in error when the simulated OCR
value and keyed value does not match. The items with the highest error rates include some of
the year fields, place of work zip, condo amount, mobile home amount, and some of the income
fields. The public assistance amount field has the highest error rate but this is somewhat
misleading as the error rate accounts for just six values where the OCR and keyed values did
not match. A similar situation also exists for the SSI amount field. Based on this data, we may
want to consider keeping the edits for the year fields (with a change to the year built write-in
edit to accept values prior to 2000) and the two zip code fields. In addition, an edit for amount
fields that sends values of ‘1’ to a keyer would avoid the occurrences of OCR reading a line
that marked through the field (denoting that the field was not applicable) as a ‘1’ , thus
reducing the OCR error rates for those fields. Even without these proposed edits, the OCR
error rate without any edits across all items is 0.6 percent.
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Figure 7. Simulated OCR Values Read in Error by Item and Overall- No
Legal Value and Answer Length Edits

10 -

Percent of all Values Read by OCR
w

Day

Year
Areacode
Phone prefix
Phone number

Number of

Age

DOB Month
Rooms
Bedrooms

Ele amount
Gas amount
Water amount

people
Heat fuel amount

Month

DOB Day

DOB Year

Total riders

Leave home hour
Leave home minute
SS amount

SSl amount

Public assist amount

Tax amount
Travel time to work

Insurance amount
Mortgage amount
Second mrg amount
Mobile home amount

Move in year
Rent amount
Value amount
Year of entry

Grade attend write-in
Migration zip

Year last married
Hours worked
Wages amount

Condo amount
Self-employ amount

Year built write-in
Move in month
Citizenship write-in
Grade comp write-in
Place of work zip
Interest amount
Retirement amount
Other income amount
Total income amount

Cover Basic Person Housing Detailed Person

Source: U.S. Census Bureau, 2013 American Community Survey Questionnaire Design Test, July to August 2013

Where values differ, what is the magnitude of that difference?

Table 3 shows the magnitude of the differences (OCR value minus keyed value) when the OCR
and keyed values differ and the OCR value is correct. In some cases, the keyer incorrectly
blanked a field or simply failed to key a field while OCR captured the correct value. We show
these cases separately in the table. The biggest difference occurs for the housing value amount
field. For this particular value, OCR read 950,000 while the keyer incorrectly keyed 9,500,000.
Many of the other differences are the result of the keyer keying an extra digit, omitting a digit,
or simply miskeying one digit of the number. In these cases, OCR improves the quality of data
on paper forms.
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Table 3. Magnitude of Differences when ORC and Keyed Values Differ and OCR Value is Correct

Keyer Incorrectly Blanked Field; OCR Captured

Correct Value

OCR Captured Correct Value

Differences Differences
Item Total || Number | Min ‘ Q1 ‘ Median l Q3 l Max Min Q1 | Median | Q3 | Max
Cover Items
Month 1 2 2 2 2 2
Day 2 -5 -5 -2 1 1
Year 2 -2 -2 -0.5 1 1
Area code 3 1 77 77 77 77 77 -500 -500 -385 | -270 -270
Phone prefix 4 1 611 611 611 611 611 -100 -100 27 30 30
Phone number 5 1| 3,639 | 3,639 3,639 | 3,639 | 3,639 -710 -255 1,100 | 2,649 3,298
Number of people 1 -10 -10 -10 -10 -10
Basic Person Items
Age 2 1 1 185 36 36
DOB Month 2 1 12 12 12 12 12 1 1 1 1 1
DOB Day 6 -10 -5 -2.5 2 3
DOB Year 3 -4 -4 -1 20 20
Housing lItems
Move in month 1 1 1 1 1 1
Move in year 3 -10 -10 3 10 10
Rooms 1 -1 -1 -1 -1 -1
Bedrooms 4 1 3 3 3 3 3 -30 -30 -3 -1 -1
Ele amount 2 1 105 105 105 105 105 -50 -50 -50 -50 -50
Gas amount 1 1 0 0 0 0 0
Water amount 2 1 0 0 0 0 0 100 100 100 100 100
Rent amount 1 50 50 50 50 50
Value amount 2 -8,5650,000 | -8,550,000 | -4,274,997 6 6
Tax amount 1 -9 -9 -9 -9 -9
Insurance amount 3 1 592 592 592 592 592 -50 -50 5 60 60
Mortgage amount 2 2 2 31 60 60
Mobile home amount 1 1| 5,337 | 5,337 5,337 | 5,337 | 5,337
Detailed Person Items
Grade attend write-in 1 -2 -2 -2 -2 -2
Grade comp write-in 2 2 5 5 7.5 10 10
Year last married 3 -1 -1 6 20 20
Place of work zip 2 -60 -60 -35 -10 -10
Total riders 1 -10 -10 -10 -10 -10
Leave home minute 2 1 0 0 0 0 0 30 30 30 30 30
Travel time to work 2 -3 -3 325 68 68
Hours worked 1 10 10 10 10 10
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Wages amount l 1 " l ‘ ‘ l l " -1,000 -1,000 -1,000 | -1,000 ‘ -1,000 |

Table 3. Continued...

Keyer Incorrectly Blanked Field; OCR Captured
Correct Value OCR Captured Correct Value
Differences Differences
Item Total | Number | Min Q1 | Median | Q3 Max Min Q1 Median Q3 Max
Self-employ amount 1 -9,000 -9,000 -9,000 | -9,000 -9,000
SS amount 4 -15,200 -7,625 -20 | 5,005 | 10,000
SSI amount 1 1 1 1 1 1
Total income amount 6 -19,000 -10,000 -997 20 14,517

Source: U.S. Census Bureau, 2013 American Community Survey Questionnaire Design Test, July to August 2013

Table 4 shows the magnitude of the differences (OCR value minus keyed value) when the OCR
and keyed values differ and the keyed value is correct. In some cases, OCR captured a value
that the keyer correctly blanked. We show these cases separately in the table. The phone
number component fields on the cover page account for nearly half of these keyer-blanked
fields. The keying procedure instructs keyers to blank all three of these fields if any one of the
three fields are incomplete. More than a quarter of the keyer-blanked fields have a difference
of -1 which indicates that OCR read the value as ‘1’. Reviewing the images for some of these
fields show that OCR read as a value of ‘1’ a line that the respondent marked through the field
(denoting that the field was not applicable). For those values where the keyer entered the
correct value, the difference for the SSI amount field and the largest difference for the SS
amount field is due to the respondent entering a monthly value (indicated as monthly) instead
of the requested yearly amount. The keyer in each of these cases added the letter ‘m’ to the
keyed value, which ultimately converts the monthly amount to a yearly amount. The difference
shown in Table 4 is the difference between the yearly value and the OCR read monthly value.
The majority of the other differences between the OCR value and keyed value are due to the
misread of a single digit of the value. Overall, the occurrence of discrepancies between the
OCR and keyed values where the OCR value is in error is very low and the magnitude of those
discrepancies appears to be nominal in most cases.

Table 4. Magnitude of Differences when ORC and Keyed Values Differ and Keyed Value is Correct

Keyer Correctly Blanked Field Keyer Entered Correct Value
Differences Differences

Item Total || Number Min ‘ Q1 ‘ Median ‘ Q3 ‘ Max Min ‘ Q1 ‘ Median ‘ Q3 | Max
Cover Items
Month 5 -2 -2 -2 5 5
Day 1 3 3 3 3 3
Area code 14 10 -915 -803 -530 -202 0 -50 -30 -8 -1 5
Phone prefix 10 8 -788 -503 -159 0 0 -60 -60 -29 2 2
Phone number 11 4 -428 -214 0 0 0 -6 2 60 500 2,000
Number of people 1 -9 -9 -9 -9 -9
Basic Person Items
Age 6 6 -83 -7 -4 -1 -1
DOB Month 6 1 -4 -4 -4 -4 -4 1 5 6 10 10
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Table 4. Continued...

Keyer Correctly Blanked Field Keyer Entered Correct Value

Differences Differences

Item Total || Number Min Q1 Median Q3 Max Min Q1 Median Q3 Max
DOB Year 9 1] -1,940 | -1,940 -1,940 | -1,940 | -1,940 -10 0 11 50 50
Housing Items
Year built write-in 1 1 1 1 1 1
Move in month 3 -1 -1 -1 3 3
Move in year 3 1 1 2 70 70
Rooms 1 5 5 5 5 5
Ele amount 4 -600 -396 -106 -15 -10
Gas amount 1 -10 -10 -10 -10 -10
Water amount 6 -123 -40 0 267 385
Condo amount 1 -10 -10 -10 -10 -10
Rent amount 3 1] -1,950 | -1,950 | -1,950 | -1,950 | -1,950 -50 -50 -35 -20 -20
Value amount 1 -900 -900 -900 -900 -900
Tax amount 5 2 -7 -7 -4 -1 -1 -90 -90 -50 10 10
Insurance amount 4 3 -11 -11 -7 -1 -1 100 100 100 100 100
Mortgage amount 1 600 600 600 600 600
Mobile home amount 2 1 -1 -1 -1 -1 -1 2,200 | 2,200 2,200 2,200 2,200
Detailed Person Items
Year of entry 1 50 50 50 50 50
Grade attend write-in 1 1 -9 -9 -9 -9 -9
Migration zip 1 -50 -50 -50 -50 -50
Year last married 3 1] -1,960 | -1,960 | -1,960 | -1,960 | -1,960 -6 -6 27 60 60
Place of work zip 3 -5,000 | -5,000 -700 -2 -2
Total riders 3 1 -1 -1 -1 -1 -1 -6 -6 -5 -3 -3
Leave home hour 3 2 2 4 9 9
Leave home minute 2 -8 -8 -8 -7 -7
Travel time to work 4 1 -1 -1 -1 -1 -1 1 1 2 4 4
Hours worked 11 3 -1 -1 -1 -1 -1 -338 -263 -75 3 20
Wages amount 2 10,000 | 10,000 | 55,000 | 100,000 | 100,000
Self-employ amount 2 2 -1 -1 -1 -1 -1
Interest amount 3 1 -1 -1 -1 -1 -1 -4 -4 248 500 500
SS amount 6 -80 4 3,662 | 12,309 | 24,200
SSI amount 1 9,427 | 9,427 9,427 9,427 9,427
Retirement amount 1 2 2 2 2 2
Total income amount 12 1 -1 -1 -1 -1 -1 | -5,000 -100 -60 -2 6,000

Source: U.S. Census Bureau, 2013 American Community Survey Questionnaire Design Test, July to August 2013
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Does the distribution of data for numeric items differ due to the format change needed to
accommodate OCR technology?

To accommodate OCR technology for numeric values, the numeric write-in boxes on the paper
forms for this treatment changed from a single box meant to contain the entire numeric value to
multiple separate boxes, called dentils, meant to contain single digits of the numeric value. See
Figure 1 and Figure 2 in the Background section for an example of this change. While this
change in format is not radical, we wanted to ensure that it did not cause respondents to answer
the numeric questions differently.

We compared the item nonresponse rates from the control and OCR treatments for these
selected numeric items:

age,
date of birth month,

date of birth year,

year moved in,

rooms,

electricity cost,

rent, value,

mortgage,

educational attainment write-in,

year last married,

commute time,

hours worked,

and all income fields (wages, self-employment income, interest income, Social Security
income, Supplemental Security income, public assistance income, retirement income,
other income, and total income).

T-tests performed at a significance level of 0.1 indicate that the item nonresponse rates do not
differ between the control and OCR treatments for any of the items listed. See Attachment B
for a table containing the nonresponse rates and associated test statistics for each item.

We also compared the response distributions from the control and OCR treatments for the
selected numeric items noted above. The chi-square test, performed at a significance level of
0.1, rejected the null hypothesis of independence for four items: age, rooms, hours worked, and
self-employment income. This suggests that respondents may have answered these items
differently due to the format of the numeric write-in boxes. However, these items are not
concentrated in any one section of the form that would indicate a specific issue in using dentils
for a series of questions (i.e. income questions). For most of the items analyzed, the format
change did not cause respondents to answer the numeric questions differently. Attachment B
contains a table showing the distributions for each of the items evaluated.
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Conclusions

The use of OCR technology for numeric items in the OCR treatment of the QDT displays great
promise. Overall, the OCR value matched the keyed value about 73 percent of the time. The
OCR value and keyed value did not match for just 0.3 percent of all keyed values and for about
34 percent of these, the OCR value was correct. When the OCR value was not correct, the
magnitude of the differences between the OCR and keyed value appears to be nominal in most
cases. Additionally, of all values read by OCR, just 0.3 percent were in error, which is less
than the one percent error rate required for keyed batches.

By simulating the elimination of legal value and answer length edits that are used by OCR, we
see that the percentage of OCR and keyed values that matched increases by about four percent,
the percentage of keyed values not read by OCR decreases by about four percent while the
OCR error rate increases by about 0.3 percent. The elimination of these edits adversely affects
some items more than others. Retaining just an edit for the year fields and an edit restricting
OCR values of ‘1’ in the amount fields would mitigate many of those adverse effects.

Another area of possible improvement to the OCR methodology is not sending values that OCR
reads as a blank to a keyer. In the test, keyers keyed all values that OCR detected as a blank.
For the self-employment amount, SSI amount, public assistance amount, and other income
amount fields, keyers confirmed all of the OCR detected blanks. Further research into all OCR
detected blanks shows that keyers confirmed all but four of the 601 detected blanks (0.7
detected blank in error). By accepting the values that OCR detects as blanks, we can further
decrease the keying workload with little change to the OCR error rate.
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Attachment A — Numeric Items on the Control Form and Associated Field Names (variable name in red)
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&, e American Community Survey

What is Person 2's name?
Last Name (Please print) First Name. M

(Parson 1is the parson living or staying hara in whosa nama this housa
ar apartment is owned, being bought, or ranted. I there is no sud
B T o e L e et

How is this person related to Person 17 Mark (X) ONE box.

O Husband or wifs [0 Son-indsw or daughter-in-lsw
O Biological son or daughter O other relative
What is Person 1°s name? [ Adopted son or daughter [ Roomer or boarder
ol e ] i iacna 2 [ Stepson or stepdaughter [0 Housemate or roommate
‘ J O Brother or sister [ unmarried partner
O Father or mother O Foster child
e e s IS S P O Grandchiid I Other nonrelative
B Persont O Parentinfow
What is Person 1's sex? Mark (X) ONE box. What is Person 2's sex? Mark (X) ONE box.
O male OO Female O male O Female
What is Person 1's age and what is Person 1's date of birth? is Person 2’s age and what is Person 2's date of birth?
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Person 3 Person 4 If there are more than five people living or staying her
print their names in the spaces for Person & through Person 12.

y call you for mors i =

What is Person 4's name? What is Person 5's nama?
Last Nam (Pigase print) First Name M Last Name [Please print) First Hame i

‘ J ‘ | J Last Name (Flease prindl First Name U

What is Person 3's name?
Last Hame (Please print)

How is this person related to Person 17 Mark (X) ONE box. lated to Person 17 Mark (X} ONE box. How is this person related to Person 17 Mark (X) ONE box.

O Husband or wife O son-in-taw or daughter-in-law u] O Sson-inlaw or daughter-in-law O Husband or wife O son-in-law or daughter-in-law
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I Father or mather O Foster child [ Father or mather O Foster child I Father or mather O Foster child ‘ ‘
O Grandchild OO other nonrelative O Grndehild O other nonrelative O Grandchild O other nonrelative
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Please answer the following
questions about the house,
apartment. or mobile home at the
address on the mailing label

Which best describes this building
Include all apartments, flats, etc., mmf
vacant.

A mobila home

A one fomily house datoched from any
ather hou

A wne-faml\y hous attached to one or
mors housas

A building with 2 apartments
A building with 3 or 4 apartmants

A building with § to 9 apartments

A building with 10 to 19 spartments

A building with 20 to 49 apartments

A building with 50 or mora apartments
Boat, AV, van, ste

o o o e s e

About when was this building first built?

O 2000 or later - Spm‘ﬁy}v

1090 to 1009
1980 to 1989
1970 to 1979
1960 to 1969
1950 to 1959
1940 to 1949
1939 or sarlisr

aoooooAn

€ When didPERSON 1

move into this hou
mobile home?
Month  Year

isted on page 2)
. apartment, or

13193057

© b there abusin

or
barber shap) ora A BT
this property?

€) = How many separate rooms are in this
house, apartment, or mabile home?
Fooms must be separatad by built-in
archways or walls that extend out st least
Ginches and go from flocr to cailing.

« INCLUDE bedrooms, kitchens, etc.

« EXCLUDE bathrooms, porches, balconies,
foyers, halls or unfinished basements.

Number of rooms
RMS

b. How many of these roams are bedrooms?
Count as badrooms thosa rooms you would
lst i this houss, spartment, or mobils hame

r sale or rant. I this is an
sfficiency/studio apartmens, print "0,

Number of bedrooms.

BDS

D Aren

Does this houss, apartment, or mobils

|
A Answer questions 4 - 6 if this is a HOUSE @
OR A MOBILE HOME; otherwise, SKIP fo === Yes  No
question 7s. a.hot and cold running water? ][]
b. & flush toilet? o o
e R c. a bathtub or shower? jmin}
)
[ Less than 1 scra = SKIPto quastion 6 Eorraihar=T o o
1 e e — &. 2 stovs or rangs? O o
O 10 or more acres {. arefrigerator? O o
g. telaphone service from
which you can both mal
©) IN THE PAST 12 MONTHS, what ang rzr:sws Calls? inchide O o
were the actual sales of all agricultural
products from this property? () At this house, apartment, or mobile home -
oo do you or any member of this household
— own or use any of the following computers?
O $1to$m0 « EXCLUDE GPS devices, digital music players,
I $1.000 to $2,400 and devices with only fimited com puting
3 capabilities, for example: housafol
O $2,500to $4,909 sppliances " "
LI $5,0001t0 $9.999 =
= Desktop, leptop, natbook,or [ [
O $10,000 or more notebook computer

b. Hendheld computer,
mabile phons, orother 1 1
e S e

c. Some other type of computer  [1 []
Speafy 7

—

house, apartment, or mobile home -
do you or any member of this househald
access the Internet?

DI Yes,with a subscripiion o an Internet

[ Yes, without a subscription to an Internat

sarvice =» SKIP to question 12

[ No Internat access at this house, aparimant,
or mobils home - SKIP to question 12

At this house, apartment, or mobile home —

do you or any member of this household

subscribe to the Internet using -

a. Dial-up servica?
b. DSL sarvica?
. Cable modem sarvica?

d. Fiber-optic servica?

&. Mobila broadband plan for
& computer or a cell phona?

Satallite Internat service?

ooooooof
oooooooz

5. Some other servica?
Speafy service z

{

TR
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Housing (continued) @ el Dty e aetent @a e e (e et e
houschold have o mortgage. decd of household have a second mortgage
£, co to purchase, or similar or a home equity loan on THIS
B Answer quastions 182 and b i this house it on THIS property? property?
T e D1 Yer, morigage, deod of rust,or similar O Yas, home equity loan
O Yes, second mortgage
[ Yes, contract to purchase
. i © O Yas, sacond mortgaga and home
a. What is the monthly rent for this. O No-» SKIP to question 23a s
house, apartment, or mobile home? O Nos SKFPw D
R e b. How much is the regular monthly
martgage payment on THIS proper . How much is the regular monthly
RNT rtg ton THIS ry? b. H his the regul hiy
Include payment only on FIRST mortgage payment on all second or junior
or contract o purchase. mertgages and all home equity loans
b. Does the monthly rent include any ey on THIS property?
meals? RG Manthly smount - Dolars
O Yes
O Ne o
OR
O Mo regular payment required 5 SKP to
C Answer questions 19 — 23 if you or any question 2. O No regular payment required
member of this housshold OVYNS
e ool c. Doss the regular monthly mortgags
> payment include payments for real
estate taxes on THIS property? 1] Answsrnuss!ron 24if this is s MOBILE
B = ErTm e R
[19] Ahom howmuch do vnnlhmkihu paymant
lot. apartment, or mobi O No, taxss paid saparstsly or taxes
o et e et eiar o nof raquir
it wers for sal? thetotal annual costs for
Amount — Dollars d. Does the regular monthly mo: e f. b o
peoparit Excluds mal sstats taxss
: e Annusl costs - Dollars
[20] What ara the annual real estate taxes on D Yoo, insuranco includad in morigage
Annual amaunt — Dodars [m} :\:‘:u::guran:a paid separataly or no
TAX
E  Answer questions sbout PERSON 1 onthe
OR next page ifyou Isted at lesst ons persan
O None on paga 2. Othenwiss, SKIP to page 28 for
the mailing instructions.
€3 Whatis the annusl payment for fire,
hazard, a THIS
ﬂloD.ﬂ"]?
Annwal amount - Dollars
OR
O None
T 7
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Hous (continued)

&) How many automobiles, vans, and trucks

of one-ton capacity or less are kept at
home for use by members of this
household?

[ MNene

@ Which FUEL is used MOST for heating this
?

euse, apartment, or mobile home:

[mg S;’;’n'ﬂ:w. underground pipes serving the
[ Gas: bottled, tank, or LP

[ Electricity

[T Fusl oil, kerosene, stc

I Coal or coke

[ Waed

I Solar energy

I Other fuel

[I No fuel used

Q- LAST MONTH, what was the cost

ectricity for this hou:
T o s vammer

Last month's cost — Dollers

ELE
OR

O Included in rent or condominium fas
[0 N charge or alectricity not usad

b. LAST MONTH, what was the cost

or mobile home?
Last month's cost - Dollars
GAS
oR
O included in rent or condominium fas
O Included in electricity paymant
entersd above
[0 No charge or gas not used

. IN THE PAST 12 MONTHS, what w.
the cost of water and sewer for this

you have lived her lsss than 12 menths,
estimats the cost.

Past 12 months’ cost - Dollars

OR
O Includedin rent or condominium fea
O Nocharge

d. INTHE PAST 12 MONTHS. what was the
cost of il, coal. kerosene, wood, ste..
for this house, apartment. or mobile

home? Ifyou have fved hara [ess than 12

months, estimats the cost.

Past 12 months” cost - Dollars

OR
O Included in rent or condominium fas
[0 No charge or thesa fusls not used

IN THE PAST 12 MONTHS, did you or
any member of this household rscs
benefits from the Food Stamp Pry

or SNAP (the Supplemental Nutrition
Assistance Program)? Do NOT includs
WIC, the School Lunch Pragram, or
assistance from food banl

O Yes
O Ne

Is this house, apartment, or mobile home
part of a condominium?

[ Yas - What is the monthly
condominium fee? For renters,
answer only if you pay the
condorminium fee in addition to
your mai: otherswise, mrk the

& bo

Is this house, apartment, or mobile home -
Mark (X) ONE box.
Qumad by you or someene in this
housshald with s morgags
\ean7 Include home squry loans.

[0 Owned by you or someana in this

g ot
morigage of loan)
Rented?

oo

Occupied without payment of
rent? > SKIP to (€ on ths next page

ACS-1{2013)KF], Page 6, Base (Black)
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Person 1

©) Plosse copy the name of Person 1 from page 2.
then continus answering qusstions below .
Last Name

First Name M

f) Where was this parson born?
[T Inthe United States - Print name of stats.

DI Qutica the United tates _ Printname of
Foraign country, or Puerto Rieo, Guam, stc.

1) 1= this person & citizen of the United Statea?
[m Yas, born in the United States & SKiP to.
question 102

Ri
fled k=G o
Yes, bom sbroad of U, cidzen parent
or par
Yom U2 s gizen by aturlizstion - Prin year
e

DDD

of naturalzatiol

I No,not a U.S. citizen

When did thi come to e n the
United States? Brint mmbors inboxes

a At any time IN THE LAST 3 MONTHS, has this
porson attended school or college? include

only mirsery or preschool
S oniory soeat g ot nd whaalig
e

months

m

E| No, has not attendad in the last 3 @
= SKIP to question 11

e or level

isperson B T N b
renty enroled, mark the previous grade or
mgﬂemsgrsmm

[0 Mo schaoling completed

[0 Mursery school
[ Kindergarten
Grade 1 th h11-§
| [ =

12th grada - NO DIPLOMA

Regular high schadl diploma
GED or ahernative credantial

Some colls
colloge

Tormors ysaliufcul\egacmdn. no dagres
Assaciate's degree ffor example: A4, AS)
Bachelor's degres ffor sxample: B4, 85)

o i, butless then 1 yearof

Mastr's dsafs fo axempl: MA, WS, Mg,

O0O050000:00°0

Doctorata dagres ffor exampie: PhD, EdD)

Answer question 12 i this person has &
bachelors degree or higher. Otherwise,
SKIP to question 13.

BACRE O DERE IIEGIIEE I;IM:" it belowthe
e ample: chemical

O Yes,p

e e LR

o

D Yeeine)

b. What or level was this person attending?
Mark (X) ONE box

[ Mursery school, preschoal

O Kindergarten

O grgj:}lhgugh\i-s;enﬁ

I:l EoHow

[ Golloge undergradte yeors (feshman to

[m]

Gragulﬂa or nlolesmnal schonl b:imnd 3
al

m. mmsdrna#mfaws

e RSEESTHIAR By oo

D Whatic hi

erson’s ancestry or ethnic origin?

For axample: kafian, Jamaican, Afrcan
Combodian, Cape Vendean, Nmmgl Domin
etvinose, Fofish,

Nigerian, Maxicen, Tawinese, Ulainian, and 5o o1.)

Does thi k. other tha
@ = pom sk togue e

O Yes
O No= 5KIPto question 158
. What is this language?

Forexample: Korean, Ralian, Spanish, Viethamese
. How wall does this person speak English?

O Verywell

O Well

O Notwell

O Netatall

. Did this person live in this house or apartment
1yearago?
LI Persop is under 1 yaar old+ 5KIP ta
quastion 16

L1 Yes, this houss + SKP to quastion 16

O Yo, ouide g Unied Sisigpond
orUS, Vg Islngs, Guam.atc elow:
then SKIP fo question

m) o, diferent houss in the United Statas o

b. Where did this person live 1 year ago?
Address Number and strest name)

Name of city, town, or post office

Name of U.S. state or
Puerto Rico ZIP Code

ACS-1(2013)KF1, Pags 8, Base (Black)
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Person 1 (continued)

;;.dl|ymn BUMENTLchnnd Irylny of the

lown rance or
coverage plans? Mm e B LA fype
of coversgeinitems

a. stancalhlmughicunan i Ves No
person or ano lamllymemhall oo
b Insurance purchased dractly from
Ao s [ ]
c Medicare, for people 85 and older, [ [

or people with certain disabilities
d Mad;;mdﬁfM-dmlAssmarma o
3y e of goverpent assiiance
sl for vl bowincones” 77

o. TRICARE or other miltary health care 1 1
. VA including those whah

\eed o sl o VA peaih sy 11 1
9. Indian Heakth Service oo
h. Any oth f healh i

o hoalh corage on "33’2977 oo

5. 1a this parson deaf or doss heishe have
serious difficulty hearing?
OO Yes
O Mo

b. Is this persen biind or doss helshe have
;m-;.rﬁmw sceing even when woaring

O Yes
O Mo
Answer quastion 18a — ¢ if this person is

Syears old or over. Otherwise, SKIP to
the questions for Persan 2 on page 12.

&. Because of a physical, mental, or emotional
nondmomduudlnprmhwlumm
‘concentrating, remembermg. or
mllnnq isions?
OO Yes
O Ne

b- Doss this person have sergus dificulty
walking or cmbing stai

OO Yes
O N
= m;:;?lpm have difficulty dressing or
OO Ves
O Mo

H' Answer question 19 if this parsonis
5 years old or over. Otherwise, SKIPto
the quastions for Parson 2 on page 12.

ical, mental, or emotional
person valdlfﬁcllw
such as. adoctor's

L) What ia this parson’s marital status?

I Now married D

OO Widowsd

I Divorced

[ Separsted

[ Never married  SK0P 1 I

in the PAST 12 MONTHS did this person get -
No

D

& Married? o O
b. Widowsd? o o 27]
¢ Divorced? O 0O
€Z) How many times has this person basn maried?
[I Once
OO Twe times
[T Thrae or mors times
€2) Inwhat yoar did this person last get married?
Year
Answer quastion 24 i this parson is
fernals and 15 - 50 years old. Otherwiss,
SKIPto question 25a. @

Has this persom given birth to any hildrenin
the past 12 months?

O Yes

O No
Does thi of hisher o

= dd:ullmwﬂuau-nhxhn:;;"n
e e
O Yes
O No-» SKIPto question 26

b. s this grand) ible for
T e it
under the sge of 18 who live in this house or
apartment
O Ve

O No- SKIPto question 26

- Homlong has tiagrandparsnizosn
=gl andie=,
ﬂ!he gpardaarent s inancally esponstolo for
one grandchil, answer the gue:
AT il ol ea t e e T
been responsible for the bnﬂestpemdoﬁfrme
Less than & months
6o 11 months
1or2years
3ord years
5 or more years

ooooo

Has this person sverserved on active dutyin the.
Armed Forcss, Ressrves, or Nati
Mark (X) ONE box o onel Sua
[m] Nmmmdin the military + SKIP to
question 2
Or duty for the R
o u."ﬂaﬂ“m\'é'uaé%"s’xﬁ'?é';%é"; on 288
O Nowon active duty
[ On active duty in the pest, but not now
When did this persgn serve on activa duty in the

U'S" Rrmed Forces? Mark (X5 ox for EACH periodd
i hich this person served, even f st fo par ofthe

period.
O Septsmbar 2001 or latsr
August 2001 fincludi
O feag iy o ebeis
O May 1975 1o July 1900
O Vistnam era (August 1964 to April 1975)
O Februsry 1955 to July 1964
O Korean War (July 1950 to January 1955)
O January 1347 to June 1950
[0 World War Il (December 1241 to Decamber 18451
O November 1841 or sariier
Doos this person have a VA servics sonmectod
d-l-iiyumq

T Yes (such as 0%, 10%, 20%,
O Mo = SKIP to question 29a

L 100%)

tis this parson’s service-connected
dluluiw rating?

0 percant

10 or 20 percent

30 or 40 percent

50 or 60 percent

ooogoo

70 percent or highar

ACS-1{2013)KFI, Page 9, Base (Black)
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Person 1 (continued)

Answer qusstions 41— 48 this person
worked in the past 5 years. Otherwise,
SKIP to question 47.

a1-48 I'!I.II'IRENT OI'I MOST RECENT JOII
AE’TI

3 What kind of work was this person doing?
istared nurse, personnel manager

{Forexample:
e o et oree, Rt
actamtat)

d. Social Sacurity or Railrosd Retiremant.

O Yes S8

W et o e #Mlsyersrm
ol miore m n ore
ost s, fihis

which this person worked the m
erson Radng gb or usinass 55 wak, g
information for hisiher [ast job or business.

Was thi =
Mark 1X] ONE b
an smployee of a PRIVATE FOR-PROFIT

company o business, or of an indnidual, for
wages, salary, or commission:

an employe of 2 PRIVATE NOT-FORFROFIT,
tax-exempt, or charitable organization?

o

[m}

T 3 ocol GOVERRNENT amployes

{chty, county,

O asate G[WERNMENTEMpIayaa’

1 a Fedsral GOVERNMENT employes?
o

o

SELF-EMPLOYED in own NOT INCORPORATED

businass, profassional practcs, of fam;

SELF-EMPLOYED in own INCORPORATED
business, profassional practca, 7

I working WITHOUT PAY in fa
orfarm!

ly business

For whom did this person work?

# naw an ativa duty in
the Armed Forces, mark (X) this box + L1
and print tha branch of tha Armed Forces.

Name of company, business, or other smplayer

) INCOME IN THE PAST 12 MONTHS

Mok (X the“Ve b b cac ty o neomo this
reon recaived, a st sstimate

oarsen rconed nd give you best o
ROTE: The “past 12 moniis” s the porid Fom
today’s date bne year ago up through today.
Mark (X) the "No" box ta show types of income
NOT recaivad

¥ net mcoms was & loss, mark the “Loss” box to
the right of the doflar amount.

Forineome ecsivd joindy, mpot the ppropite
share far each person - or, i

R et e i i
mark the "No” box for the other person.

a W ol 2 —

| 0 e TOTAL AMOUNT for past
12 months.
R ) o
diracting hi rder cl
TR s | O tes
O Mo

TOTAL AMOUNT for past
12 months

f. Any public assistance or welfars

e
from the state or local welfare.

O Yess PA
B % 07AL ANGUNT for pat
12 months
survivor, or disability pensions.
b 5 e
RET

O Yes=

0 ke TOTAL AMOUNT for past
12 months

b Any other sources of incom

me received
b‘-t-um- Nllru!mml

or ups from i jobs, Aeport
Ghcicsons for taxes, bmﬁfdm A

L1 TOTAL AMOUNT for past
12 months.

‘ b. Salf-smployment income from own nonfarm

What kin doflnmn.nurmdunrvwn
e et et pet
{For gample:hosptal newspsperpub/shing, ma
crderhiouse suto engine manufacturing.

s this mainly - Mark (X) ONE box.
O manufacturing?
O wholesala trade?
O retal trade?
o

sther sgricuture, consrution, servce,
Governiant, SL !

i ips and nerships. s
gepienrabips adpartnaniipe. epor () ne
O Yes2| + SEM o

=] - TOTAL AMOUNT for past Loss

) Im-rni. dmd-m'l-. net um.l mwm-

or income fro
lmhnull Wmm aven smail imwnrsrrsdmd
0 anacoount.

O e TOTAL AMOUNT for past Loss
12 months.

oralmory. D NOT melsdo b oum paym ants
§uch asmoney from an nferrance or the aleof 2
home.

O Yes

O Ne
TOTAL AMOUNT for past
e

n's total income during the

PASTizMD “S?AWEmnssm
W nat income was 3 loss,

iy lossas:
T imwmandmari’ (X) tha Loss" box next to
the doilar

0ok 1 nl

= TOTAL AMOUNT for past e
12 months

Continue with the qusstions for Person 2 on
o, 1Fng ome is st os porsan 2 on
Wz.s'mm page 28 for mailing instructions.

M
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Person 1 (continued)

ED) a LAST WEEK, did this person work for pay
atajob for businesel?
O Yes - SKiP to question 30
[0 No - Did not work {or ratired)
b. LAST WEEK, did this person do ANY work.
for pay, even for as little as one hour?
O Yes
[ Mo SKIP to queston 352

At what location did this person work LAST
'WEEK? ifthis person worked at more than ana

b. Nama of city. town, ar post offica

. Iz the work lpcation inside the limits of that
city or town?

O Ves
O Mo, outside the cityftown limits.
d. Name of county

a. Name of U.5. state or foreign country

¢ An

J' Answer question 32 if you marked "Car,

truck, or van®in question 31. Otharwise,
SKIP to question 33

le, including this.
umlll;"} roda to work in the Ca. truck. of van

Personis)

JWRI

m“nMdldW wsually leave home

location, print whera he or she worked most Hour  Minute
last waek 0 am
a Address (Number and street name) O em
‘ JWLH  JWLM
How many minutes did it ususlly taka this

Fthe exact acdrass s not Q ==

O DT isrhs bcwdmg B T =]

Sme e the macest Set o e Minutes

I:l JWMN

swer questions 35 - 38 if this person
did NOT work last week. Otherwiss,
SKIP to question 3%.

. LAST WEEK, was this persan on layoff from
ajob?

O Yes = SKIP to question 35
O Ne

b. LAST WEEK, was thmmn TEMPORARILY

1. ZIP Code

How did this person usually get to work LAST

T3 Yos, on vacation, temporary lness,
ey e oo ?rg_lrsunal
reasana. bed eather, o
it

T Mo 5KiP to question 36

WEEK? i this person usually used o c. Has th orshe
e o o portation g the 4rF. o vnllb'mlllodmworlvnmmdnmn
the box ofthe one used for most of i distance & months OR ‘given a date to return to
I Car, truck, or van O Motorcydle o
O Bus or tralley bus O Bicycle [ Yes - SKIP to question 37
OO Straetcar lleycar (] Walked O Mo
O Sbmsyorclovsiod 1 orked gt
- ome
I Railroad e s
B i O Othermethod
I Taxicab

e
CTIVELY looking for worl
O Yes

O Mo+ SKIP to question 38

or retumed to work i

LAST WEEK, could thi: have
Dus e

O Yes, could hava gane to wark
O No, because of own temporary illness
[ No, because of all other raasons {in schaol, eto.}

When did this person last work, even for a fow
O

O Within the past 12 months.

O 1toSyearsago+SKPto L

O Over 5 years ago or never warked - SKIP o
question 47

D) a During the PAST 12 MONTHS (52 weeks), did
this person work 50 or more weeks? Count
paid time off as work

[ Yes  SKIP to question 40
Mo

b. Ho, ‘waeks DID this person work, aven

I i, g o 3
50 to 52 waeks
45 to 49 weeks
4D to 47 weeks
27 1o 39 weeks
1410 26 weeks

oooooo

13 wasks or less.

@ During the PAST 12 MONTHS, in the WEEKS
WORKED, how many hours did 1
usually work each WEEK?

Usual hours worked sach WEEK

|:| WKH

o TR
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Attachment B — Weighted Distributions of Specific Items — Control vs. OCR Treatments
Source: U.S. Census Bureau, 2013 American Community Survey Questionnaire Design Test, July to August 2013

Control OCR Difference (OCR - Control)
Age Estimate SE Estimate SE | Estimate SE  Significant?
Nonresponse 1.1 0.2 15 0.3 0.4 0.4 no
Response Distribution
0-17 18.2 1.1 16.9 1.0 _
25-44 18.1 1.0 18.7 1.0 different
45-64 30.5 1.0 29.9 1.1 (x*=12.4, p-value=0.0146)
65 and over 25.2 1.2 29.0 1.2

Control OCR Difference (OCR - Control)
Date of birth month Estimate SE Estimate SE | Estimate SE Significant?
Nonresponse 4.4 0.5 55 0.6 1.1 0.8 no
Response Distribution
1 8.7 0.7 9.2 0.8
2 8.5 0.7 8.0 0.7
3 8.2 0.7 7.8 0.7
4 9.0 0.7 8.7 0.7
> 74 0.6 8.2 0.7 Chi-Square Test Result:
6 6.4 0.7 8.3 0.7 | Distribution is not statistically
7 8.7 0.6 75 0.7 different
3 85 0.7 8.4 0.6 (x°=17.9, p-value=0.7209)
9 8.1 0.7 8.9 0.7
10 8.8 0.7 8.1 0.7
11 8.3 0.7 8.5 0.7
12 9.4 0.8 8.5 0.8
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Control OCR Difference (OCR - Control)
Date of birth year Estimate SE Estimate SE | Estimate SE Significant?
Nonresponse 4.0 0.5 4.7 0.5 0.7 0.8 no
Response Distribution
1890-1899 0.0 0.0 0.0 0.0
1900-1909 0.0 0.0 0.0 0.0
1910-1919 0.3 0.1 0.3 0.2
1920-1929 4.4 0.5 4.0 0.6
1930-1939 9.8 0.8 10.3 0.7 _
1950-1959 17.2 1.0 16.9 0.9 different
1960-1969 13.0 0.8 13.3 0.8 (x?=10.5, p-value=0.3989)
1970-1979 9.1 0.7 9.6 0.7
1980-1989 8.3 0.7 8.7 0.8
1990-1999 12.0 0.8 10.2 0.7
2000-2009 8.7 0.9 7.8 0.7
2010 or later 3.3 0.5 2.4 0.4

Control OCR Difference (OCR - Control)
Year moved in Estimate SE Estimate SE | Estimate SE  Significant?
Nonresponse 4.0 0.7 4.9 0.7 0.9 1.0 no
Response distribution
Before 1970 8.6 1.0 8.2 1.1
Between 1970 to 1979 7.0 1.0 8.0 1.0 Chi-Square Test Result:
Between 1980 to 1989 9.9 1.2 8.2 1.0 | Distribution is not statistically
Between 1990 to 1999 20.1 1.2 18.8 1.6 ,  different
Between 2000 to 2009 32.9 1.7 316 14|  (0'=43,p-value=0.5013)
After 2009 21.5 1.8 25.2 1.5

Control OCR Difference (OCR - Control)
Rooms Estimate SE Estimate SE | Estimate SE Significant?
Nonresponse 4.3 0.7 3.5 0.7 -0.7 0.9 no
Response distribution
1 rooms 1.3 0.5 0.8 0.3
2 rooms 3.0 0.6 3.9 0.7
3 rooms 7.3 1.0 6.8 1.0
4 rooms 135 11 134 12 Chi-Square Test Result:
5 r00mS 156 14 10.7 13 Dlstrlbuthn is statistically

different

6 rooms 18.8 15 18.3 1.3 (x*=13.9, p-value=0.0856)
7 rooms 17.0 1.2 12.6 1.1
8 rooms 9.7 1.0 12.1 1.2
9 rooms or more 13.9 1.2 12.5 1.3
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Control OCR Difference (OCR - Control)
Electricity cost Estimate SE Estimate SE | Estimate SE Significant?
Nonresponse 6.9 1.0 5.2 0.8 -1.7 1.3 no
Response distribution
$1 to $99 41.9 2.0 46.1 1.8
$100 to $199 38.7 2.0 36.8 1.7 Chi-Square Test Result;
$200 to $299 12.1 1.3 10.3 1.1 | Distribution is not statistically
$300 to $399 3.8 0.7 4.1 08 ,  different
$400 to $999 2.7 0.6 1.4 04|  ('=6.9,p-value=0.2298)
$1,000 or more 0.7 0.3 1.3 0.4

Control OCR Difference (OCR - Control)
Rent Estimate SE Estimate SE | Estimate SE  Significant?
Nonresponse 2.8 1.2 5.5 1.6 2.7 2.1 no
Response distribution
No rent 0.0 0.0 0.0 0.0
$1 to $999 70.5 3.6 68.6 2.9 Chi-Square Test Result:
$1,000 to $1,999 23.1 3.4 25.0 3.1 | Distribution is not statistically
$2,000 to $2,999 35 13 3.7 1.4 ,  different
$3,000 to $3,999 0.0 0.0 0.0 00|  (x=0.2 p-value=0.9750)
$4,000 or more 2.9 1.2 2.7 1.2
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Control OCR Difference (OCR - Control)

Value Estimate SE Estimate SE | Estimate SE Significant?

Nonresponse 11.6 1.3 11.9 1.5 0.3 2.2 no

Response distribution

Less than $10,000 35 0.8 35 0.9

$10,000 to $14,999 0.6 0.4 2.1 0.6

$15,000 to $19,999 1.9 0.6 0.6 0.3

$20,000 to $24,999 1.0 0.4 0.6 0.4

$25,000 to $29,999 0.6 0.4 15 0.5

$30,000 to $34,999 0.2 0.2 1.2 0.5

$35,000 to $39,999 0.2 0.2 1.2 0.5

$40,000 to $49,999 2.1 0.6 2.3 0.6

$50,000 to $59,999 2.7 0.7 1.9 0.6

$60,000 to $69,999 3.5 0.9 3.7 0.8

$70,000 to $79,999 2.7 0.8 4.2 1.0 Chi-Square Test Result;

$80,000 to $89,999 4.8 1.0 5.2 1.0 | Distribution is not statistically

$90,000 to $99,999 5.0 0.9 4.2 0.9 , _ different

$100,000 to $124,999 9.8 15 9.4 14| (=291 pvalue=0.1773)

$125,000 to $149,999 6.3 1.0 8.3 1.2

$150,000 to $174,999 7.5 1.3 8.1 1.3

$175,000 to $199,999 7.1 1.2 7.5 1.2

$200,000 to $249,999 12.1 1.5 7.7 1.3

$250,000 to $299,999 6.5 1.2 4.2 1.0

$300,000 to $399,999 9.6 1.3 10.4 1.5

$400,000 to $499,999 5.0 1.0 4.8 1.1

$500,000 to $749,999 2.7 0.7 3.1 0.8

$750,000 to $999,999 1.9 0.6 1.7 0.6

$1,000,000 or more 2.5 0.6 2.7 0.7

Control OCR Difference (OCR - Control)

Mortgage Estimate SE Estimate SE | Estimate SE Significant?

Nonresponse 5.2 1.1 6.3 1.1 1.1 14 no

Response distribution

No mortgage 50.1 2.2 50.9 2.3

$1 to $999 22.1 1.9 262 21| _ Chi-Square Test Result
Distribution is not statistically

$1,000 to $1,999 21.7 1.7 17.5 1.6 different

$2,000 to $2,999 3.9 0.8 4.2 0.8 (x*=6.1, p-value=0.1944)

$3,000 or more 2.2 0.6 1.2 0.5
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Educational Control OCR Difference (OCR - Control)
attainment write-in
(grades 1-11) Estimate SE Estimate SE | Estimate SE  Significant?
Nonresponse 4.6 15 3.2 1.2 -1.5 1.7 no
Response Distribution
1 6.5 1.8 3.3 1.3
2 7.0 1.8 3.7 15
3 5.4 2.0 6.0 1.6
4 7.5 1.9 8.4 1.8
> 8.6 2.1 10.2 2.1 Chi-Square Test Result:
6 7.5 2.1 4.7 1.3 | Distribution is not statistically
7 5.3 1.6 4.2 1.3 ,  different
8 9.1 1.9 12.1 2.1 (x"=8.6, p-value=0.6562)
9 8.6 1.9 12.6 1.9
10 17.7 2.6 16.7 2.7
11 16.1 2.8 17.2 2.6
12 0.5 0.5 0.9 0.6

Control OCR Difference (OCR - Control)
Year last married Estimate SE Estimate SE | Estimate SE Significant?
Nonresponse 4.1 0.6 4.1 0.7 0.0 1.0 no
Response Distribution
1949 or before 3.1 0.5 3.4 0.6
1950 to 1959 8.4 1.0 8.9 0.9
1960 to 1969 152 11 135 12| _ Chi-SquareTest Result
1970 to 1979 135 12 16.0 13 Dlstrlbutlon_ls not statistically

different

1980 to 1989 17.6 1.1 18.5 1.1 (1*=5.6, p-value=0.4660)
1990 to 1999 17.8 1.0 15.7 1.0
2000 or later 24.4 1.3 23.9 1.5

Control OCR Difference (OCR - Control)
Commute time Estimate SE Estimate SE | Estimate SE  Significant?
Nonresponse 3.7 0.8 5.6 0.9 1.9 1.3 no
Response distribution
1 to 15 minutes 42.8 1.9 40.8 2.2
16 to 30 minutes 34.4 2.2 35.1 2.0 Chi-Square Test Result:
31 to 45 minutes 12.0 1.3 14.3 1.5 | Distribution is not statistically
46 to 60 minutes 5.6 1.1 5.7 0.9 , __ different
61 to 120 minutes 4.7 1.0 3.2 08|  (x=3.7,p-value=0.5988)
121 and over minutes 0.5 0.3 0.9 0.4
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Control OCR Difference (OCR - Control)
Hours worked Estimate SE Estimate SE | Estimate SE Significant?
Nonresponse 4.4 0.7 5.7 0.8 1.3 1.0 no
Response distribution
1-14 8.8 1.0 5.7 0.8 Chi-Square Test Result:
15-34 21.0 15 20.0 13 Distributiqn is statistically
different
35 or more 70.2 1.7 74.3 1.5 (x*=7.1, p-value=0.0284)
Control OCR Difference (OCR - Control)
Wages Estimate SE Estimate SE | Estimate SE Significant?
Nonresponse 12.7 1.1 13.2 1.1 0.4 14 no
Response distribution
$1-$9,999 19.7 15 15.3 1.3
$10,000-$24,999 20.5 1.5 19.4 1.4 _
$50,000-$99,999 17.9 1.3 19.8 1.3 different
$100,000-$249,999 4.1 0.9 54 0.8 (x*=9.1, p-value=0.1658)
$250,000 or more 1.0 0.3 0.7 0.3
No wages 14.0 1.2 17.5 1.3
Control OCR Difference (OCR - Control)
Total income Estimate SE Estimate SE | Estimate SE Significant?
Nonresponse 23.0 1.0 22.8 1.0 -0.2 15 no
Response distribution
$1-$9,999 314 1.2 33.0 1.5
$10,000-$24,999 25.2 14 22.4 1.3 Chi-Square Test Result:
$25,000-$49,999 22.0 1.2 22.1 1.3 | Distribution is not statistically
$50,000-$99,999 16.2 1.0 16.9 1.1 , . different
$100,000-$249,999 4.2 0.8 4.8 07| (=29 p-value=0.7154)
$250,000 or more 1.0 0.3 0.8 0.3
Self-Employment Control OCR Difference (OCR - Control)
Income Estimate SE Estimate SE | Estimate SE Significant?
Nonresponse 17.9 1.4 18.8 1.4 0.9 1.8 no
Response distribution
$1-$9,999 15 0.5 4.2 0.8
$10,000-$24,999 2.7 0.7 1.9 0.6 _
$25,000-$49,999 15 0.4 0.9 0.4 D‘fsht'nﬁﬂzi‘)f gesf;tiilsé’;hy
$50,000-$99,999 0.7 0.3 0.6 0.3 different
$100,000-$249,999 0.3 0.2 0.6 0.3 (x*=11.1, p-value=0.0868)
$250,000 or more 0.3 0.2 0.1 0.1
No income 93.0 0.9 91.6 1.1
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Control OCR Difference (OCR - Control)
Interest Income Estimate SE Estimate SE | Estimate SE Significant?
Nonresponse 25.5 1.1 26.1 1.0 0.6 1.5 no
Response distribution
$1-$9,999 13.7 1.1 15.1 1.1
$10,000-$24,999 2.4 0.5 1.8 0.4
$25,000-$49,999 1.0 0.3 05 0.2 | _ Chi-Square Test Result

Distribution is not statistically
$50,000-$99,999 0.7 0.2 0.6 0.2 different
$100,000-$249,999 0.3 0.2 0.5 0.2 (x*=4.3, p-value=0.5090)
$250,000 or more 0.0 0.0 0.0 0.0
No income 82.0 1.2 81.6 1.1
Social Security Control OCR Difference (OCR - Control)
Income Estimate SE Estimate SE | Estimate SE  Significant?
Nonresponse 21.4 1.0 19.8 1.0 -1.5 15 no
Response distribution
$1-$9,999 12.5 1.0 13.7 0.9
$10,000-$24,999 16.2 1.1 18.4 1.1 _
$25,000-$49,999 12 0.3 0.9 0.3 | _ Chi-Square Test Result
Distribution is not statistically

$50,000-$99,999 0.2 0.1 0.2 0.1 different
$100,000-$249,999 0.0 0.0 0.0 0.0 (x*=3.7, p-value=0.4470)
$250,000 or more 0.0 0.0 0.0 0.0
No income 70.0 1.4 66.8 1.3

Control OCR Difference (OCR - Control)
SSI Income Estimate SE Estimate SE | Estimate SE Significant?
Nonresponse 22.0 1.0 20.9 1.1 -1.1 14 no
Response distribution
$1-$9,999 6.2 0.7 6.3 0.5
$10,000-$49,999 1.4 0.3 1.1 0.2 Chi-Square Test Result:
$50,000-$99,999 0.0 0.0 0.0 0.0 Distribution is not statistically
$100,000-$249,999 0.0 0.0 0.0 0.0 , . difterent
$250,000 or more 0.0 0.0 0.0 0.0  (=0.3, p-value=0.8692)
No income 92.4 0.8 92.6 1.2
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Public Assistance Control OCR Difference (OCR - Control)
Income Estimate SE Estimate SE | Estimate SE  Significant?
Nonresponse 21.2 0.9 19.6 1.1 -1.6 1.4 no
Response distribution
$1-$24,999 3.7 0.6 3.4 0.5
$25,000-$49,999 0.0 0.0 0.0 0.0 Chi-Square Test Result:
$50,000-$99,999 0.0 0.0 0.0 0.0 | Distribution is not statistically
$100,000-$249,999 0.0 0.0 0.0 0.0 ,  different
$250,000 or more 0.0 0.0 0.0 00| (=01 p-value=0.7009)
No income 96.3 0.6 96.6 1.5

Control OCR Difference (OCR - Control)
Retirement Income Estimate SE Estimate SE | Estimate SE  Significant?
Nonresponse 21.1 1.0 19.9 1.1 -1.2 15 no
Response distribution
$1-$9,999 7.9 0.8 8.4 0.7
$10,000-$24,999 4.6 0.6 5.6 0.7 Chi-Square Test Result:
$25,000-$49,999 2.7 0.6 3.3 0.5 | Distribution is not statistically
$50,000-$99,999 11 0.3 0.9 03 ,  different
$100,000 or more 0.1 0.1 0.2 01| (=28, p-value=0.7276)
No income 83.6 1.1 81.7 1.0

Control OCR Difference (OCR - Control)
Other Income Estimate SE Estimate SE | Estimate SE Significant?
Nonresponse 21.0 1.0 19.9 1.2 -1.1 15 no
Response distribution
$1-$9,999 4.8 0.6 4.4 0.7 _
$25,000-$249,999 0.5 0.2 0.5 0.2 different
$250,000 or more 0.0 0.0 0.0 0.0 (4*=0.4, p-value=0.9304)
No income 93.7 0.7 93.8 0.7
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