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Introduction 
 
    Event history calendar methods have been used in the social sciences for about 40 

years. A basic attraction of calendar methods is to capture transitions from one state to 

another - as in moving from one primary residence to another - or to obtain information 

on coincident spells of various states or activities – such as holding a primary job and 

also concurrent employment in a secondary job. The calendar helps the respondent and 

interviewer map out a set of timelines in a set of selected states or activities. In principal 

the EHC represents a measurement approach that can date the transition points across 

various conditions as well as measuring the duration of spells. With such information, a 

set of widely used aggregate measures – weeks worked per year, for example – can also 

be derived.  

     A related set of arguments can be made for time diaries, which commonly span a 24-

hour day. Time diaries work through reporting a temporal sequence of activities and their 

duration. For each activity there are descriptors – such as who else was present, were they 

actively engaged – and these time segment descriptors, anchored by location, often have 

a cognitive synergy with recall of the reported activity. 

   A pioneering paper in the development of EHC’s was Balin, et. al. (1969), who 

advocated the use of computerized calendars and the advantage that calendars could 

provide in terms of interviewer flexibility and data collection in what may be described 

as a more conversational mode. This thread of flexibility ran counter to the widely held 

belief that all respondents should be given the identical script both in terms on content 

and order. The first U.S. EHC application was by researchers at Johns Hopkins 

University (Blum, Karweit and Sorenson, 1969). Since that early study EHC’s have been 

applied to a wide range of topics – such as the reporting of intimate partner violence 

(Yoshihama, 2009), and life events - where LEC’s (life events calendars) have been 

applied to the study of individuals at high risk for violence (Roberts and Mulvey, 2009). 

The early design of EHC’s and even today is commonly as a printed calendar with 

timelines for set of competing or potentially co-occurring states. Because of the visual 

cues from an in-person interview with a respondent it became an assumption that this 

visual aspect was an inherent feature of an EHC. 
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I. Using Employment EHC’s  

 

A. The PSID Early Adoption, 1997-2007 

    In 1997 a plan was developed to shift PSID from an annual interview via phone to a 

biennial interview over the phone. How could respondents provide answers for the 

interim year activity – as much as 30 months of more previous? Work by cognitive 

psychologists indicated that the visual aspect of the calendar was not a binding factor 

(Belli, 1998). Autobiographical memory could work over the phone and can be enhanced 

by cross-domain connections, such as the residential moves induced by a job change or 

memory of employment conditions activated by recalling the start date.1  To test the 

hypothesis in the context of PSID, a grant from the Methods and Measurement Program 

of the National Science Foundation supported a prototype, large-scale paper calendar 

with the entire PSID employment timelines and income components.  

   Calendar recall of the core employment and income was established in the lab with the 

recruited respondents in one room replying to the interviewer ‘over the phone’ in a 

separate room about their employment history. This demonstrated a basic feasibility. A 

similar instrument was tested on actual PSID respondents who had given their income 

and employment from the prior calendar year in the annual interview. Then they we 

asked about that income and employment from two years prior using the calendar versus 

(via random assignment) the more traditional methods of a highly scripted series of 

questions – referred to as the Q-List approach.  

    The results of the study were published in (Belli, Shay and Stafford, 2001), and shortly 

thereafter the efforts to create a flexible interviewer tool using the emerging graphical 

user interface tools produced the first CATI production EHC – applied to the 2003 PSID 

core. This was not fully integrated into the Blaise CATI used by the PSID and did give 

rise to occasional interludes of time connecting back and forth across what were 

essentially separate computer software programs. The residential screen seen by the 

interviewers is portrayed in Figure 1. 

                                                 
1 Related was the use of self-identified life events in the recent past – such as a family trip or graduation. 
These are consuming of respondent time as we have later decided to not include the personal landmark 
events. 
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                                                     Figure 1 

RESIDENTIAL TIMELINE
PSID EHC (03-07)

 
 

     The interface allowed the interviewer to select the various tabs in succession or to 

backtrack. As set out below, we have the employment data entry window used between 

2003 and 2007. Another feature is that as the timelines are completed the line can be 

highlighted for answers which are inconsistent. The clearly inconsistent segments of a 

given line can be highlighted in red (by definition of the U.S. Bureau of Labor Statistics 

you cannot both be on leave from work as sick and out of the labor force at the same 

time) and in the extreme case the software can be designed to mandate the information be 

revisited before going further (a hard check). In the PSID we have highlighted an entry 

which is likely to be inconsistent as pink (advisory, but not a basis for automatically 

revisiting the information given).  

    As data are entered in the calendar the interviewer can bring up specific questions – 

such a wage rate paid. These are brought up by selecting the Q-list tabs toward the 

bottom of the screen.  Notice that in the employment window below and the residential 

window above are separated into thirds of a month. This came from the early lab work 

where we experimented with a weeks approach and  
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                                            Figure 2 EHC I 

 

PSID 2003 EHC instrument

   
discovered that weeks have an inconvenient habit of spanning across two separate 

months. Respondents felt better able to answer on the basis of ‘beginning’. ‘middle’ or 

‘end’ of the month. And if exact dates are known those can be entered.  

     Descriptive presentation of the data from the calendar show that the employment  

information provided from one year back is – not surprisingly – better than 2 years prior 

(Stafford, 2009). Also we have been collecting employment information from either the 

respondent or spouse in the PSID, so for working married couples the EHC is provided 

by proxy for one partner. 

  

B. The New Employment EHC, 2009 

   Based on prior experience, in revising the EHC we sought to improve their use by 

interviewers: 1) providing a visual guide and how they closely relate to each other 2) 

provide dynamic checks to help resolve problems during the interview. The new EHC 

forms were programmed in C#.net. As with the early EHC, some domains overlap by 

definition and some, by concept, must occur jointly. To limit entering such definitional 

errors, the new EHC was designed to provide and use consistency checks in real time 
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with the key variable ‘employment status’ which is located outside the calendar itself. 

Such consistency are designed for the interviewer to easily interpret, to respond to, and to 

assist them in soliciting information from the respondent during the interview. Resolving 

data inconsistency in the field is almost always preferred to ex post reconstruction after 

closeout.  

Figure 3: New Employment EHC (EHC II) 

 
 

In EHC II (Figure 3), rather than listing domains separate tabs, they are all on one screen. 

‘frozen’ along the left hand side. Interviewers now see the rows for each of the domains 

at the same time and to identify temporal gaps and overlaps. 

    As with EHC I, each cell represents 1/3 of a month, creating potential for within cell 

overlap of spells which are separate by definition (such as the now familiar employment 

and unemployment divide). To advise the interviewer of these and other inconsistencies, 

several features were designed to provide visual cues about the overall integrity of the 

employment data. As with traffic lights green was used to indicate ‘go forward’ – there is 

temporal consistency of the time lines, and red means ‘stop,’ there is a data conflict 

needing resolution before the interview can move forward. In Figure 4, the interviewer 

has initiated the data integrity check. The red in the last third of May, has a conflict 

which needs reconciliation. All cells should be accounted for as either employment, time 
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away from employment, or ‘not working’ and whether actively looking. From a real time 

calculation, the interviewer gets a (red) warning; ‘Employment + Not Working lines 

don’t cover the time period from 2007 to present, please fill in gaps.’ There are two 

possible solutions, either the jobs should have the transition aligned or the interviewer 

has to mark that those time segments as some type of ‘Not Working.’ 

 

Figure 4: Checks indicating a gap problem 

 
     Since the data entry task in the calendar is semi-structured, we wanted the checks and 

warnings to be as unobtrusive as possible. As with the concepts behind EHC I, the goal 

was to allow the interviewer flexible navigation across domains to collect all the 

information. The order is flexible and with sparse use of real-time rule checking, the 

process feels more conversational to both respondent and interviewer. Yet the CATI is 

designed to ensure that the ending information is complete and ideally independent of the 

respondent-specific order. 

    To implement this flexibility a menu option was designed (Figure 5, below) that would 

initialize the checking once the interviewer felt all the information had been collected and 

was complete. Based on the CATI-based consistency check feedback the entries can be 

checked and re-checked as necessary until all the conflicts are resolved. 
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 Figure 5: Data Integrity Check Button-‘Cross Check Timelines’ 

 
 

  What do we mean by ‘vacation’? Respondents think of vacation in terms of the time 

they went to the beach with the family. The BLS definition is time when you have a spell 

of paid employment but you are not working because you are on vacation from a job. 

Respondents will report times of vacation when they are not employed or actively 

looking for work — that is, rather, time which is ‘out of the labor force’ or 

‘unemployment’. Interviewers are trained to understand this difference, but having 

consistency checks that remind them while on the phone that either a spell of 

employment goes along with the vacation, or that, rather, ‘vacation’ should be coded as 

‘out of the labor force’ - otherwise known as a ‘Not Working’ category (Figure 6). Here 

the interviewer has gone to the ‘Time Away’ domain and tried to enter vacation for a 

period of time when the Respondent has no employment cell active. The consistency 

check warns the interviewer ‘The Time Away cells you just entered do not correspond 

with an employment period, do you want to continue?’ 

 

Figure 6: Incorrect Reporting of ‘Time Away’ – Vacation Spell 



 8

 
 

 

   To further enhance the visual feedback about the timelines, symbols at the start and end 

of each time line and across strings of cells signaled whether the timeline had a definite 

start or end date (actual day, month and year) or whether it was slightly fuzzy (a third of 

the month), or whether we knew some information but it was still less specific. For 

example, this time line below (Figure 7) shows that the employment spell for ‘Smith 

Brothers’ has a fuzzy start date but a definite end date. We used symbols ‘?’ in the first 

cell to indicate a fuzzy start and ‘#’ to indicate a definite end date. For spells with very 

vague timing, such as two weeks of vacation taken in the year 2008 but no report of 

when, the cells on that timeline are filled with ‘?’. 

 

Figure 7: Exact versus Fuzzy Start or End Dates 

 
 

 To produce a completed interview with an allocation of the 52 weeks in a year (a 

processing headache) a new calculation and routine was added in 2009. With one-third of 

a month cell, each represents approximately 1.45 weeks. For respondents with 

overlapping job spells, we wanted to confirm with them the number of weeks that can be 

calculated as employment after the employment calendar is completed. 
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     Consider a person with three distinct jobs. Job 1 begins in the second 1/3rd of May 

and runs through the second 1/3rd of June. Job 2 is from the first 1/3rd of June through the 

second 3rd of June. The 3rd job runs from the first 1/3rd of June through the last 1/3rd of 

June. The cells in blue indicate that these cells overlap with cells from another job. The 

cells in pink indicate that these cells do not overlap with cells from another job.  
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      Figure 8: Calculating and Confirming Elapsed Work Weeks 

 May June July TOTWSKJob 

 1 2 3 1 2 3 1 2 3  

Job 

1 

         4*1.45=5.8 

Job 

2 

         5*1.45=7.25 

Job 

3 

         3*1.45=4.35 

 

Summary Indicators 

WTR 

Overlap 

Num 

Concur 

Num 

Unique 

Num 

Thirds 

Num 

Weeks 

Rounded 

1 3 (Blue) 4 (Pink) 7 7*1.45=10

.15  

10 

 

    Within the CATI the number of cells for each job are counted and multiplied by 1.45. 

Then the maximum number of concurrent cells and the number of unique cells across all 

jobs is calculated. and the total is the number of elapsed 1/3rds of months. In this 

example we have 7 elapsed thirds of months * 1.45 gives us 10.15 weeks, and rounding 

that down to 10 weeks we then confirm this with the respondent: 

   Q1. : From the information you have given me on your all of your jobs, you worked 

approximately 10 weeks in 2008, does this sound correct?   

The respondent has a chance to let us know if this is a correct reflection of annual ‘work 

weeks’ and if it is not, they can give us an improved estimate. This substantially 

expedites ‘work weeks’ calculations during the subsequent processing phase. 

 

II. Using Life Histories in the PSID 

A. Pilot Studies of LHC’s 

    Having gained some experience with employment two year recall in EHC’s, another 

dimension was to add EHC’s to the retrospective information on early health and life 
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events using Life History Calendars (LHC’s). One potential application of such LHC’s 

is in the start up of a new panel or with new members in the panel where the background 

of the respondent is to be collected. Another is to capture a domain not included in the 

panel design as of the current date. As with the early employment EHC assessments, 

actual PSID respondents were involved, and, in addition, respondents in an on-going 

panel study of cardiovascular disease risk in African-American adults living in Pitt 

County, North Carolina. The funding to implement these pilots was provided by the 

National Institute on Aging. The idea was to take older PSID respondents and Pitt 

County residents who had reported various life events, such as work and time out of the 

labor force from illness decades earlier and then to ascertain the alignment of these data 

with the retrospective calendar reports from a LHC2. The basic CATI screen for the 

PSID component of the methods study is as below. The cells shaded red under the 

fulltime work timeline indicates the need for correction by the interviewer. 

                                                 
2 For a discussion of the degree of concordance between the retrospective Life Events Calendar and the 
contemporaneous reports from the PSID data archive, see Robert F. Belli, Sherman James, John Van 
Hoewyk and Kirsten H. Alcser, “The Implementation of a Computerized Event History Calendar 
Questionnaire for Research in Life Course Epidemiology,” pp. 225-38  in Robert F Belli, Frank P. Stafford 
and Duane F. Alwin (eds.), Calendar and Time Diary Methods in Life Course Research, Sage Publications, 
Los Angeles, 2009. Most Kappas were in the range of .4 to .8. A study LHC methods is “An Evaluation 
Study of the Event History Calendar,”  Wil Dijkstra, Johannes H. Smit and Yfke P. Ongena, pp 257-75 also 
in Belli Stafford and Alwin.  
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                                                        Figure 9  

                                       The Life History Calendar Pilot 

 
 

As with the employment EHC I, tabs are used for domains. Here the employment 

window is represented and the tabs for the others can be seen on the tabs lower on the 

panel. As with the employment EHC there are tabs for questions about the domains – 

here we have ‘employer questions’. As can seen from the tabs, a wide set of domains was 

covered – including early health events. From this experience, the potential value of 

using an Event History Calendar for certain types of life course events was established.  

 

B. The Early Life Health History Calendar 

    For the 2007 data collection wave, a new retrospective health history sequence was 

planned. The questions in this Early Life Health History Calendar (ELH2C) focused on 

childhood health conditions. This retrospective health history data collection was a prime 

candidate for a calendar format since, unlike the variable time interval in the pilot LHC, 

the ELH2C spanned a fixed set of years - from birth through age seventeen. A DLL call 

was used that passed control to the subroutine (Visual Basic calendar) if the respondent 
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confirmed they had any of the childhood health conditions listed. If any of the conditions 

were endorsed in the screening section (Figure 10), control would pass from Blaise to the 

ELH2C where follow up questions were asked. If no condition was endorsed by the 

respondents Blaise would continue on to the next field on route. 

                                                  Figure 10 

         Screening Question in Blaise for the EHC Childhood Health Calendar 

 

 
 

The data collected in the calendar were then sent back to the Blaise bdb via the DLL. By 

incorporating the calendar in this fashion, we were able to overcome several issues. 

Because communication between Blaise and the calendar is dynamic, interviewers were 

able to back up to make corrections, then move forward and have those changes be 

reflected in the calendar. For the data processing team, instead of having to process 

different datasets, all calendar data was written back to bdb. The use of the DLL was 

significantly more stable than passing preload using our in-house application interface 

software. We had no reports from the field of the DLL link to the calendar failing. 

   From experience with employment calendar data, the structure of the health history 

calendar data was designed for ease of processing. Instead of having start and stop dates, 

a grid was programmed that included a cell for each year of age from birth to age 

seventeen. The interviewer began by asking a short series of "landmark" questions about 



 14

other childhood events. The respondent's answers could then be used to anchor the 

follow-up health questions (Figure 11). 
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                                                           Figure 11 

                                Data Entry Childhood Health Calendar Conditions 

 

 

 

 

 

Next were follow up questions about the health conditions endorsed in the previous 

screening section the lower two timelines. When the interviewer clicked the start and stop 

cells and then 'Yes', the ages included in that range would be marked '1' meaning 'Yes'. If 

the respondent could not remember exact start or stop ages more options came into effect. 

For example, if a respondent said that he or she had an allergic condition that stopped at 

age six but could not remember when it started the interviewer could right click on age 

six and choose 'DK Start'. An '8' meaning 'Don't Know' for all the ages from birth to age 

five was entered and then '1' meaning 'Yes' for age six. Using one cell to represent each 

year of childhood made the processing of these variables clean and consistent. We can 

easily generate start and stop ages for various conditions or we can leave the construction 

of those variables to the user. 
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III. Data Quality Checks 

A. Employment Calendars 

1. Transition Patterns by Thirds of a Month 

      The recall of the various states and transitions from t-2 has some fairly obvious 

limitations, and here we examine the EHC spell transitions from 2003 (calendar year 

2002 or a t-1 year) and from 2005 (calendar year 2004 or another t-1 year). The purpose 

is to see if some fairly basic seasonal patterns show up.  Here we expect vacations and 

holidays to induce a transition from work to vacation from the job. As can be seen in 

Figure 12 there are for both years and for both men and women, the seasonal transitions 

we would expect around Memorial Day, 4th of July, Labor Day and Thanksgiving and 

Christmas. 
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                                                                  Figure 12 

                              Percent Not Having a Labor Force Transition by Thirds of a Month 
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2. The Connection Between EHC Transitions and Income Sources 

      The data from the new 2009 calendar were arranged to select all those calendars 

which, for 2008 (t-1), reported a spell of unemployment. Later in the 2009 application 

respondents are asked about receipt of income, including receipt of unemployment 

benefits. The question is: “How well do the month strings on receipt of unemployment 

insurance (UI) match the onset of a reported spell of unemployment in the 2009 EHC?” 

To interpret the pattern a few aspects of unemployment insurance in the United States are 

involved.  First, most unemployment spells do not induce any unemployment insurance 

benefits. Many persons are in jobs where their earnings record would not entitle them to 

benefits. Second the program is administered by the individual states with different 

provisions, some having what is known as the ‘waiting period’ – back to the early design 

in 1938 where a short spell was regarded as below a ‘deductible loss’ as in a traditional 

insurance policy. Third, there are cases of disputed eligibility with delays in an eventual 

payment.  

         All cases in which a spell of unemployment was entered in the 2008 portion of the 

EHC were selected. Most showed no receipt of UI. Whether this is overstated by failure 

to report UI was not ascertainable. Then since there is a possible lag in receipt of UI and 

because PSID does not have UI receipt in t-2. We selected those cases in which there was 

onset of a spell of unemployment in the first 6 months of 2008 and in which receipt of UI 

was also reported in 2008. Figure 13 shows the alignment between the two timelines with 

the 0 or reference point the month in which the onset of an unemployment spell was 

reported in the EHC.  

    As can be seen, in over 50 percent of the cases the UI onset was in the corresponding 

month, with successive drops in months 1, 2, and 3 after the spell onset. There are a few 

negative outliers and also a few large positive outliers. The latter are potentially 

consistent with reality in that there are sometimes disputes over eligibility which are 

resolved only after a protracted dispute period.  So the 3 percent or so at 11 months out 

would be from a spell starting in January of 2008 with reported benefits starting in 

December of that year.   
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                                                                    Figure 13 
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B. Childhood Health Calendars 

   Here we offer a modest exploration of the accuracy – or at least consistency - between 

the 2007 ELH2C and reports on the most common early health condition – asthma - and 

1997 reports. In 1997 the children age 12 and under were studied in the Child 

Development Supplement, and the Primary Caregiver reported on the health conditions of 

each CDS child. As of 2007 some of these same children were heads of their own 

families and, as such, they or possibly their spouse reported their health conditions in the 

ELH2C. Of those providing an ELH2C report in 2007, 247 were also children in the 1997 

CDS. In addition there is a general health condition report which, as of 2007, asks if there 

has ever been a health professional having diagnosed asthma.   

   In the 218 cases where the PCG did not report asthma, 199 of the 2007 heads reported 

no asthma, 2 reported ‘don’t know’ and 17 reported ‘yes’ they has asthma under age 17 

(Figure 14). Of these 17, 10 reported an age of onset of 123 or older, so these are not in 

conflict with the PCG report. But there were 7 reporting asthma onset at an age which 

should have been within 0-12 and reported by the PCG.   

   For the 29 PCG reports of asthma, 17 of these in the PCG report and the ELH2C report 

and the health professional question provided a consistent ‘yes’ asthma result. Of the 29, 

there were 11 cases where the 2007 head was reported as ‘no asthma’. Whether these are 

true errors or reflect the fact that a childhood asthma condition may have been resolved at 

a later age is not clear. The issue of proxy report by a spouse for married couples in 2007 

or other factors may have played a role. 

                                                 
3 One report of onset at age 11 was counted as consistent – given the extended and variable field period in 
CDSI. 
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                                                             Figure 14 

         Alignment of PCG 1997 Asthma Report and 2007 Core Retrospective Calendar 

    

 
 

 

   A basic multivariate analysis of the probability of being one of the 18 contradictory 

observations indicates no role for proxy reporting. This is not surprising since only 4 of 

the reports in the 2007 core were from a proxy. Two variables with some impact were 

higher education (a reduced probability of a conflicting report) and age – with older 

respondents (age 22-23) being more likely to have an inconsistency between the PCG 

report from 1997 and own report in the calendar and Section H in 2007. Possibly this 

connects to the nature of asthma if symptoms of youth asthma disappear as a young adult 

and reduce the chance of recall onset under age 13 reported in the CDSI data. 

 

IV. The Likely, the Possible and Maybe Just Dreaming  

 

   In discussions of future modifications to calendar applications in the PSID, we have 

deliberated over using preload of information from the prior wave into the employment 

EHC. A few preliminary checks suggest weakness to the reports from about 24-30 

months prior based on beginning the calendar as of January 1 of two years back.   One 

In both CDS I and 
 2007 Core (247) 

PCG Reports No 
Asthma (218) 

PCG Reports Asthma 
(29) 

Calendar No or DK 
(199, 2) 

Core Yes (17) Core 2007 Yes 
(18) 

Core 2007  
No (11) 

Age Compatible (10)
Contradict (7) 
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step we will be taking in the near term (2011 data collection is drawing near) is to preload 

the name of the employer at the date of the interview from the prior wave. A more 

ambitious preload would be to essentially preload the prior EHC as if it were a suspended 

interview at the point of data collection in the prior wave and move forward across the 

year reference points to the date of the on-going data collection. Played out over several 

waves, the accumulated timeline information would then be a continuous long record, 

sharply limiting the difficulties from right and left censoring of the various spells. This 

change would be quite demanding in terms of programming, and the need to develop 

polite scripts when the study record conflicts with the memory of the respondent as to 

where things stood ‘last time’. 

 

    Another direction, which would be easier to program, is to feed forward information 

from the calendar to the income section within a given data wave. As noted above the 

Unemployment Insurance system in the United States varies substantially across states 

and coverage is often dependent on the individual’s earnings history with particular 

employers. If a spell of unemployment is recorded in the prior calendar year in the EHC 

it could be connected to a prompt in the UI benefit section of the income sequences. 

Other time away from work such as out of the labor force from an accident could be 

connected to benefits such as Worker’s Compensation. To reflect back to the original 

EHC pilot studies, we did attempt to set out an EHC template as a giant Excel 

Spreadsheet – and content domains included receipt of AFDC/TANF and also month 

strings on the receipt of Food Stamps.  

 

    In an income-augmented EHC, such timelines of Food Stamps (now SNAP) receipt 

and Unemployment Compensation receipt may be domains with complementary recall in 

relation to employment. The theme is the set of such related timelines is ‘how did you 

obtain an income stream through time?’ Such a direction may provide a partial remedy 

for the apparent decline in the reporting of income benefit programs as identified in 

Meyer, Mok and Sullivan, (2009).   
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