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Abstract
The Agricultural Labor Survey (Ag Labor) is a bi-annual survey administered for the
purpose of collecting data on the number of hired workers, average hours worked, and
wage rates. The Ag Labor survey has a panel design, which means that for each data
collection session, respondents are asked to provide the same information for two
different reference periods. This request may place unnecessary burden on respondents
and can also lead to false rates of change due to variation in question interpretation, recall
errors, and variation in open-ended response coding. The current study uses mixed
methods to explore the impact of interviewer behavior on data quality by assessing
respondents’ response process when presented with currently reported data (CRD). In
addition to the effects of CRD on data quality, the results of panel surveys are also prone
to seam effects. This effect can produce fabricated changes that could lead to
misinterpretation of the study results. The study also explores the impact of seam effects
on data quality by assessing the magnitude of difference for various variables.
Key Words: Currently Reported Data, Previously Reported Data, Seam Effects, Panel
Survey, Data Quality, Farm Labor
1. Introduction
Panel surveys are beneficial because they can give insight into patterns of change over
time. More specifically, using panel survey data, researchers can distinguish between
permanent and transitory characteristics (Duncan et al 1993), identify gross patterns of
change over time and establish causality (Duncan and Kalton, 1987; Trivellato 1999).
However, a number of the disadvantages to panel surveys, can impact data quality. Panel
surveys are often prone to attrition, and even more concerning, subsequent attrition bias
due to particular subgroups opting out of the panel. Another issue is measurement error,
which can be attributed to a number of things, such as item nonresponse, memory decay,
question interpretation issues, panel conditioning (Ruspini, 2002) and constant wave
response (Young 1989; Martini 1989). These types of errors can lead to spurious change,
often referred to as seam effects (Rips, Conrad and Fricker 2003). In this paper, the focus
is attention on seam effects.
Seam effects occur when between-study variation (transition months) tends to be higher
than within-study variation (month-to-month difference). Transition months also referred
to as “on seam” months are adjacent months where data are collected from different
interviews. “Off seam” months are adjacent months where data are collected during the
same interview. Seam effects are often attributed to respondent behavior. In panel surveys,
it is common to ask respondents the same question using different references periods both
within and across data collections.
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When asked to provide a response, respondents may give the same response to two
identical questions with different reference periods in the same interview – a phenomenon
commonly referred to constant wave response. This behavior is often attributed to
respondents’ low motivation or satisficing (Krosnick, Narayan and Smith 1996). Others
argue that memory decay may occur leading respondents to report the same information in
a single interview (Rips, Conrad and Fricker 2003).
Substantial research has been devoted to studying how question wording and interviewers
can help alleviate seam effects (for examples see Conrad, Rips, and Fricker 2009; Jackle
2008, Mathiowetz and McGonagle 2000)). However, with the exception of a few studies
that found seam effects to be the product of keying errors and data editing (Burkhead and
Coder 1985; Lynn et al 2005), little research has focused on how interviewers themselves
might be attributing to seam effects when administering the survey questions. At the
National Agricultural Statistics Service (NASS), recently observed interviewer behavior in
the Agricultural Labor Survey (Ag Labor), led to the question of whether interviewer
behavior was affecting data quality, and possibly producing seam effects.
NASS administers the Ag Labor bi-annually on behalf of the U.S. Department of Labor.
Data from this survey are used to establish wage rates for agricultural workers. The Ag
Labor survey has a panel design in which respondents are asked to provide the same
information for different reference periods during each data collection.. Farm and ranch
operators are asked to provide data for reference weeks in January and April during data
collection in April and data for reference weeks in July and October during data collection
in October. Information such as the number of hired workers, average hours worked, and
wage rates are collected.
During the past several years, substantial changes have been made to the Ag Labor survey.
Prior to 2012, Ag Labor was administered four times per year in January, April, July, and
October. Only 25 percent of the data was collected during each data collection session.
Starting in 2012, the survey was administered twice per year. The impact of this change on
data quality has never been evaluated.
Another recent modification to the Ag Labor survey was the change in worker groups. In
the past, respondents were asked to categorize paid workers into four major categories Fieldworkers, Livestock workers, Supervisor/Manager, and Other workers (see Figure 1
below). Starting in 2014, the Standard Occupational Classification system (SOC) was
used to categorize workers (Cosca and Emmel, 2010). Respondents were asked to report
workers in subcategories within each major category (see Figure 2 below).
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Figure 1: 2013 Agricultural Labor Survey Worker Groups
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Figure 2: 2014 Agricultural Labor Worker Groups
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When significant changes to survey questionnaires and procedures occur, it is imperative
that comprehensive evaluation be conducted to determine whether these changes have an
impact on data quality. The changes to the worker groups were evaluated using cognitive
interviewing and behavior coding. Cognitive testing was conducted before and after these
changes were implemented. The purpose of these studies was to determine whether
operators understood the categories and were able to accurately place workers in the
correct labor category (Ott 2013; Sloan 2017). Both of these studies found that
respondents had difficulty assigning workers to a single category as workers tended to
have a broad range of duties on the operation and were not always hired to perform a
single type of work. Both studies also found that it was difficult for respondents to report
workers’ wages due to the incompatibility between format of the question and record
format across operations.
In a separate study, Ridolfo and Edgar (2015) performed behavior coding of the October
2013 Ag Labor telephone interviews. Two important findings emerged from this study.
First, Ridolfo and Edgar (2015) found the questions asked in this survey were difficult for
respondents to answer and asking respondents to report this information for two different
quarters on one survey was burdensome. Second, enumerators often changed question
wording and/or used respondents’ currently reported data (CRD) when administering the
second quarter questions. That is, they inserted respondents’ answers to the October
questions into the July labor questions and reworded the July questions to be more similar
to verification questions. Interviewers were likely modifying their behavior to alleviate
burden placed on respondents. When respondents were presented with CRD, 50 percent
of the time they replied yes with no further elaboration or discussion; 25 percent of the
time they did not reply at all and the interviewers accepted their silence as confirmation.
Although it is difficult to determine from behavior coding alone whether or not these
simple confirmations are valid responses, this type of behavior (and nonresponse), could
be an indication that respondents are satisficing to complete the survey faster.
The interviewers’ behavior was similar to dependent interviewing, a method commonly
used to address seam effects. Using this method, interviewers present respondents with
their prior survey responses during the administration of subsequent survey questions.
The prior information also known as previously reported data (PRD) can be used
retrospectively, as an edit check, or proactively, as a reminder of previous answers.
Although this type of survey administration can be beneficial in reducing measurement
error, improving efficiency of data collection and reducing respondent burden (Jackle,
2008), it can also mask true changes in status if respondents have low motivation.
With the Ag Labor survey, the concern was that interviewers’ behavior may be leading to
seam effects. For certain questions, changes in status across quarters are expected. For
example, due to the seasonality of farm work, we would expect to see changes in the
number of workers and hours worked across quarters and to a lesser extent changes in
worker types and wages paid are anticipated. Variation in changes in labor across farm
types is also expected. Farms, such as dairies, cattle ranches, and egg production, are
likely to have roughly the same amount and type of workers on hand given the nature of
the work. But, for crop farms, we expect to see more variation in labor given the different
tasks required each season (e.g., planting, harvesting,,,)
In the current study, changes to the questionnaire administration of the Ag Labor survey
affected data quality is examined. First, interviewers’ behavior on data quality is
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evaluated using cognitive interviews. Second, whether seam effects are present in the
survey data following the change in questionnaire administration is examined.
2. Methods
2.1 Cognitive Interviews
Respondents were recruited using the NASS list frame and all participation was
voluntary. Interviews were scheduled in advance and respondents were given the option
of an in-person interview or a telephone interview. Seventeen cognitive interviews were
conducted in Pennsylvania, Virginia, and Maryland, of the 17, nine interviews were
conducted in-person and eight over the phone. Interviewers were given a guide and
scripted probes for the interview, which took approximately one hour to conduct. The
first quarter questions were administered as written while currently reported data were
used in the administration of the second quarter questions. Respondents were then probed
retrospectively on their question response process. Written notes from the interviews
were used for the qualitative analysis. The constant comparative method (Strauss and
Corbin, 1990) was used to analyze the cognitive interview data.
2.2 Seam Effects
Ag Labor was administered quarterly before 2012 and biannually after 2012 so the data
from these two time periods were compared to determine whether the change in the
administration of the survey affected the data quality. Data quality was gauged by
evaluating the seam effects for the on-seam and off-seam month pairs. As stated above,
transition months also referred to as “on-seam” months are adjacent months where data
are collected from different interviews. “Off-seam” months are adjacent months where
data are collected during the same interview. In the Ag Labor survey, January and April
would be “off-seam” months, April and July “on-seam” months and July and October
“off-seam” months.
The data from the two time periods (quarterly administration and biannual
administration) were concatenated and analyzed. Three separate GLIMMIX models were
fit using the following dependent variables: paid workers, hours worked, and wages paid.
The independent variables were farm type and month-year (this variable is the month and
year in which the data were collected for example July 2015 which accounted for the
seasonal effect).
The survey separates farm operations into 16 types. In order to simplify the analysis,
farms were combined by similarity of production and labor. The combination of
operations was based on results from prior cognitive interviews, leading to an expectation
of change in reporting of production and labor for some operations and not for other
operations. The collapse resulted in five major farm types labeled as 1) Crops, 2)
Specialty crops, 3) Nursery and Christmas Trees, 4) Livestock and 5) Specialty livestock.
The consolidated farm operations can be seen in Table 1.
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Table 1: Consolidated Farm Types
Grains, oilseeds, dry beans, and dry peas; Tobacco; Cotton and
Crops
cottonseed; Other crops and hay, CRP and pasture
Vegetables, melons, potatoes and sweet potatoes; Fruit, tree
Specialty Crops
nuts, and berries
Nursery, greenhouse, floriculture, and sod; Cut Christmas trees
Nursery and
and short rotation woody crops
Christmas Trees
Hogs and pigs; Milk and dairy products from cows; Cattle and
Livestock
calves; Sheep, goats, and their products; Poultry and eggs
Specialty Livestock Horses, ponies, and mules; Aquaculture; Other animals and
other animal products
Seam effects were examined in three of the survey questions: hours worked, total gross
wages that week, and number of paid workers.
3. Results
3.1 Cognitive Interview Results
As seen in Table 2, interviewers administered CRD the most for field questions. was
administered for the majority of interviews with the highest number for the field
questions. Due to the nature of different operations and answers to the first quarter
questions, interviewers were not able to administer CRD for the second quarter questions
for some of the interviews. Reasons for not administering CRD included (but were not
limited to) 1) the respondent providing all of the information in the initial question, 2) the
respondent being adamant about no change between quarters, and 3) respondents not
reporting workers in the first quarter.
Table 2: Administration of CRD for all interviews
Question
Field Livestock
3
Total CRD
11
38
20
Administrations
Had to revert to original
2
question
Original and CRD not
2
2
asked

Supervisor Other Total
16

17

102

1

4

7

3

4

11

As anticipated, the cognitive testing confirmed that, for many farms, the amount and type
of labor changed substantially across quarters due to the seasonality of farm work. For
example, crop farms tend to have more work spring through fall when they are planting
and harvesting. The variability in farm employment is particularly pronounced for
nurseries, whose labor can vary drastically month to month. One nursery reported their
busiest months are April and May when they have about 30 employees on the payroll.
Sales drop dramatically after Memorial Day and their labor decreases each month until
mid-December when they close and lay off all workers. They reopen in February and
may hire about 6 employees to help with planting and remain at that level until April. In
contrast, livestock farms have more stagnant labor across each quarters. Although,
livestock farms that produce their own feed, do report some variability in the amount and
type of labor on hand across each quarter.
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A second finding that emerged from the cognitive testing was that respondents needed to
access their records to report accurately. But, when they did access their records, it
increased their response burden. This is because respondents often do not keep
information in their records in the same format as it is asked on the survey. Respondents
had to do a lot of record transformation, sometimes accessing multiple sets of records, to
provide response in the format requested. Furthermore, respondents who were adamant
about using records during the in-person cognitive interviews, freely admitted that if they
responded to the Ag Labor survey over the phone, they likely would not use their records
and instead provide rough estimates from memory.
When presented with CRD during the cognitive interview, respondents had a number of
reactions similar to those found in the behavior coding study. Some respondents provided
a simple confirmation with no further discussion (e.g., “yes”), others would confirm the
CRD but elaborated on that response (e.g., “Yes, I had the same workers in July”), others
would ask for clarification and some would correct the CRD. Table 3 presents
respondents’ reaction to the CRD in the cognitive interviews categorized by whether or
not a change in labor across the two quarters was anticipated. Although there appears to
be a slight difference in the percentages for the two types of operations, the difference
was not statistically significant using Fisher’s exact test (p-value = 0.54), which is likely
due to the small sample size.
Table 3: Responses to CRD
Expect change in reporting
Do not expect change in reporting

Simple
52%
64%

Elaborated
22%
20%

Clarification
8%
3%

Corrected
18%
13%

3.2 Seam Effects Results
First, descriptive analyses for the variables: number of paid workers, wages paid, and
hours worked are presented. Table 4 shows the percentage of operations that reported
change or no change in the three variables during quarterly administration of the survey.
Zero represents no change in the reported value and one represents a change in the
reported value. Operations appeared to be consistent with reporting the change in workers
(86.69%) from October to January when compared to change reported (86.65%) from
January to April. The percentage of change reported was also consistent for the variables
hours worked and wages paid during quarterly administration. Table 5 shows the
percentage of operations that reported change or no change in the three variables during
biannual administration of the survey. As noted previously, two quarters of data were
collected during each interview session when the survey changed to biannual
administration. For this reason excessive change on the seam may be present. The months
October 2014 to January 2015 are on-seam months because the data were collected
during different interviews. The months January 2015 to April 15 are off-seam months
because the data were collected during the same interview. More change (89.23%)
occurred in the reporting of workers during off-seam months (October 2014 to January
2015) when compared to the change in reporting (59.86%) of workers during on-seam
months (January 2015 to April 2015).There was also more change reported for the
variables hours worked and wages paid during off-seam months compared to on-seam
months. This suggests respondents may report the same information for both quarters
during one interview session.
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Table 4: Percent of Change for workers, hours, and wages for quarterly administration
of Ag Labor
Workers from October 2009 to
Workers from January 2010 to
January 2010
April 2010
No Change 13.31
No Change 13.35
Change 86.69
Change 86.65
Hours from October 2009 to
Hours from January 2010 to
January 2010
April 2010
No Change 4.36
No Change 3.44
Change 95.64
Change 96.56
Wages from October 2009 to
Wages from January 2010 to
January 2010
April 2010
No Change 3.33
No Change 2.52
Change 96.67
Change 97.48
Table 5: Percent of Change for workers, hours, and wages for biannual administration
of Ag Labor
Workers from October 2014 to
Workers from January 2015 to
January 2015
April 2015
40.14
No Change 10.77
59.86
Change 89.23
Hours from October 2014 to
Hours from January 2015 to
January 2015
April 2015
No Change 3.37
No Change 28.35
Change 96.63
Change 71.65
Wages from October 2014 to
Wages from January 2015 to
January 2015
April 2015
No Change 2.01
No Change 28.42
Change 97.99
Change 71.58
Additional descriptive statistics can be seen in Appendix A and Appendix B. Appendix A
shows the trend for these three statistics from July 2008 to April 2010 and from July 2014
to April 2016 for each of the operation types as defined above in Table 1. Ag Labor was
administered quarterly during the time period of 2008-2010 and biannually for the time
period of 2014-2016 so the data from these two time periods were compared. The graphs
for the number of workers showed more dramatic changes from one quarter to the next
when compared to the graphs for the number of hours worked and paid wages. The tables
in Appendix B summarize the percentage of change for the same three statistics for each
operation type. Overall the percentage of change was greater for all three variables when
the survey was administered quarterly. This suggests respondents may have reported true
change when respondents reported one quarter of data per interview but report the same
information for both quarters since respondents now report two quarters per interview.
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Next, three GLIMMIX models were fit for the data. The results for each analysis can be
seen in Table 6, Table 7, and Table 8. The variables farm type and month-year were
significant for all three models. This suggests that the season and type of operation
affects the number of workers, hours worked, and wages paid. In the future, the period (a
variable represented the quarterly and biannual administration of the survey) along with
an interaction between month-year and period will be evaluated to determine if they also
have an effect on these three variables.
Table 6: Generalized Linear Mixed Model 1 - Paid Workers
Effect
Num DF
Den DF
F Value
Pr > F
4
8710
98.06 <.0001
Farmtype
5
8710
125.37 <.0001
mnyr
Table 7: Generalized Linear Mixed Model 2 – Hours Worked
Effect
Num DF
Den DF
F Value
Pr > F
4
8710
70.64
<.0001
Farmtype
4
8710
3650.27
<.0001
mnyr
Table 8: Generalized Linear Mixed Model 3: Wages Paid
Effect
Num DF Den DF F Value Pr > F
4
8710
69.92 <.0001
Farmtype
4
8710 2395.26 <.0001
mnyr
4. Conclusion
The cognitive interviews, highlighted the fact that for some farms, there is an expectation
of change in farm labor across each quarter. However, when reviewing the survey data,
this expectation is not always met, especially when CRD is presented to respondents.
From the seam analysis, seam bias was detected for crop, specialty crops, and
nursery/Christmas tree operations during biannual administration of the survey. However,
the pattern of seam bias was slightly different for the three variables of interest across
operations. The results from both the cognitive interviews and seam analysis suggest that
CRD tends to be difficult to administer uniformly in an agricultural setting. One reason is
the natural operation of a farm. For example, some operations have consistent staff
throughout the year so verification of CRD could be beneficial. However, some
operations do not have consistent staff throughout the year so changing the CRD
throughout the interview could be burdensome for respondents. For panel surveys like Ag
Labor, proxy reporting is common when the initial respondent is not available. The
interaction of proxy reporting, CRD, and satisficing gives rise to incomparable data. CRD
also tends to be difficult to administer because of the type of question being asked of the
respondents.
The results seen in this paper, though significant, also exhibit limitations. Due to time
constraints and costs, cognitive interviews were restricted to a small sample of local
operations in Pennsylvania, Maryland, and Virginia. More time and funds would have
permitted a larger sample with more diverse operation types in various geographic
locations. Also, a representative sample for cognitive interviews would align more with
the sample of survey data.
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To save costs, the administration of Ag Labor was changed from quarterly to biannual.
However, this change in survey administration was not fully evaluated prior to the
fielding of the survey. As evidenced in this research, this change in survey administration
is likely impacting data quality. For many federal surveys, it is not always possible to
conduct extensive pre-testing prior to fielding a survey given tight production schedules
and budgets. However, it is never too late to evaluate survey questionnaires. For ongoing
surveys, such as Ag Labor, it is a good idea to continuously evaluate the methodology,
even if the survey has been pretested in the past. Methods such as respondent debriefings,
behavior coding, paradata analysis, IRT and multilevel modeling allow for continued
evaluation post data collection using existing data. Recent work has shown the benefit of
using data mining and multilevel modeling techniques to identify questions and
respondent characteristics that are associated with poor data quality (e.g., high item
nonresponse, response timing) in ongoing surveys (McCarthy, 2013; Maitland et al
2016). We would argue that this approach can be used as well to examine the impact of
changes in survey methodology (e.g., questionnaire administration) on data quality.
Along with continued evaluation of survey methodology, Ag Labor would also benefit
from utilizing a record check study to access data quality. As noted by Moore and
Marquis (1989), record checks can detect measurement errors. In turn, these detections
could allow for further improvement of Ag Labor through adjustment of survey estimates
and the survey design.
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Appendix
A: Graphs for the number of paid workers, hours worked, and wages paid for the
years 2008-2010 compared to 2014-2016
Number of Paid Workers
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Hours Worked
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Wages Paid (in Dollars)
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B: Tables for the percentage of change for the number of paid workers, hours
worked, and wages paid for the years 2008-2010 compared to 2014-2016
Table 7: Percentage of Change for Number of Paid Workers
Crops
2008 - 2010 2014 - 2016
July to October
-23.07%
6.25%
October to January
-42.81%
-48.53%
January to April
18.48%
55.08%
April to July
116.04%
11.93%
July to October
-36.08%
16.47%
October to January
-36.03%
-51.23%
January to April
41.03%
43.51%
Specialty Crops
2008-2010 2014-2016
July to October
-40.40%
-13.23%
October to January
-47.05%
-29.59%
January to April
46.45%
18.64%
April to July
122.44%
58.42%
July to October
-36.97%
-4.67%
October to January
-47.57%
-41.11%
January to April
27.32%
34.32%
Nursery and Christmas Trees
2008-2010 2014-2016
July to October
-35.24%
-9.79%
October to January
-22.77%
-25.60%
January to April
48.20%
46.84%
April to July
50.80%
7.92%
July to October
-47.36%
-6.00%
October to January
-16.18%
-35.79%
January to April
59.65%
29.50%
Livestock
2008-2010 2014-2016
July to October
-22.52%
-3.22%
October to January
-8.70%
-19.59%
January to April
3.37%
14.20%
April to July
44.10%
0.92%
July to October
-27.56%
-3.04%
October to January
-0.97%
-16.20%
January to April
1.17%
7.25%
Specialty Livestock
2008-2010 2014-2016
July to October
-18.33%
-5.48%
October to January
-13.67%
-5.90%
January to April
13.77%
8.40%
April to July
45.84%
22.62%
July to October
-39.98%
-2.93%
October to January
-12.18%
-27.16%
January to April
16.49%
15.41%
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Table 8: Percentage of Change for Hours Worked
Crops
2008 - 2010 2014 - 2016
July to October
-5.33%
3.89%
October to January
-15.60%
-9.34%
January to April
11.27%
0.69%
April to July
7.43%
3.08%
July to October
-6.18%
7.84%
October to January
-5.80%
-15.94%
January to April
9.26%
10.64%
Specialty Crops
2008-2010 2014-2016
July to October
-0.71%
2.09%
October to January
-12.60%
-8.24%
January to April
5.96%
1.11%
April to July
10.78%
8.16%
July to October
-15.28%
1.02%
October to January
3.83%
-8.32%
January to April
8.54%
5.35%
Nursery and Christmas Trees 2008-2010 2014-2016
July to October
-10.07%
1.42%
October to January
-5.52%
-5.15%
January to April
14.00%
5.68%
April to July
-4.31%
1.62%
July to October
-5.84%
-2.67%
October to January
-2.76%
-1.04%
January to April
14.88%
5.56%
Livestock
2008-2010 2014-2016
July to October
-10.73%
0.53%
October to January
3.23%
-4.38%
January to April
2.25%
-3.55%
April to July
11.99%
5.72%
July to October
-11.12%
0.44%
October to January
-2.66%
-3.72%
January to April
0.17%
-2.11%
Specialty Livestock
2008-2010 2014-2016
July to October
-9.42%
-1.38%
October to January
-5.59%
13.80%
January to April
4.83%
-0.75%
April to July
17.57%
-0.09%
July to October
-8.32%
-3.24%
October to January
-2.31%
-5.93%
January to April
-1.81%
1.61%
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Table 9: Percentage of Change for Wages Paid
Crops
2008 - 2010 2014 - 2016
July to October
1.60%
3.29%
October to January
8.74%
7.72%
January to April
-3.93%
-3.78%
April to July
-4.29%
-2.75%
July to October
3.28%
2.91%
October to January
3.12%
4.79%
January to April
-3.43%
-3.50%
Specialty Crops
2008-2010 2014-2016
July to October
7.22%
0.11%
October to January
0.79%
1.26%
January to April
-4.45%
-0.19%
April to July
0.81%
0.43%
July to October
3.40%
2.16%
October to January
0.98%
3.43%
January to April
-7.10%
-1.64%
Nursery and Christmas Trees 2008-2010 2014-2016
July to October
8.31%
0.60%
October to January
-0.43%
5.89%
January to April
0.71%
-4.35%
April to July
0.16%
3.28%
July to October
-0.91%
1.18%
October to January
1.39%
1.64%
January to April
-4.98%
-3.13%
Livestock
2008-2010 2014-2016
July to October
-5.56%
3.39%
October to January
2.31%
8.16%
January to April
0.90%
-2.23%
April to July
-1.56%
0.78%
July to October
-0.09%
2.17%
October to January
2.46%
-0.29%
January to April
-0.76%
0.12%
Specialty Livestock
2008-2010 2014-2016
July to October
18.07%
-1.66%
October to January
-12.53%
29.78%
January to April
4.20%
-3.69%
April to July
1.12%
-12.58%
July to October
-2.05%
4.92%
October to January
-5.93%
13.77%
January to April
-4.94%
-1.99%
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