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1. Introduction 
 
The National Crime Victimization Survey (NCVS) is a major national longitudinal 
survey conducted by the U. S. Census Bureau for the Bureau of Justice Statistics (BJS) 
with a sample size of about 56,000 households annually.  This survey provides personal 
victimization and property crime data on types and incidences of crime, monetary losses 
and physical injuries due to crime, along with characteristics of the victims and offenders.  
Although the NCVS is a household-based survey, it collects crime data for every 
household member who is age 12 and older.  The sample is divided into six panels, with 
the first interview occurring in a given month and again at 6-month intervals.  Each 
household in sample is interviewed by telephone or personal visit for a total of seven 
times during a three-year period. 
 
In this paper we describe the challenges we encountered converting NCVS from a Paper 
and Pencil Interviewing (PAPI)/Computer-Assisted Telephone Interviewing (CATI) 
CASES instrument to a Computer Assisted Personal Interviewing (CAPI)/CATI Blaise 
instrument. 
 
1.1 Survey Challenges 
 

• Our first challenge was to create an approach for collecting multiple crime 
reports without negatively impacting instrument performance, i.e., the time delay 
between questions, for selecting in any order the next available household 
member to interview, and for navigating effortlessly between the various sections 
of the survey instrument.   

• The second challenge involved developing an approach for retrieving details on 
the reported crimes and comparing them between members of the household so 
that the interviewer can determine if the crime is a duplicate of one that has 
already been reported by another household member during the current interview 
period as well as crimes reported six months ago during the prior enumeration.  

• The third challenge with the NCVS instrument was integrating an “Editing and 
Coding” (E&C) instrument into the regular collection instrument and only 
allowing a certain set of questions for review, editing, or coding for each eligible 
household member, while maintaining the integrity of all of the other survey 
questions that were not E&C eligible. 

 
1.2 NCVS Technical Description 
 
The NCVS data model was developed with Blaise 4.6 software.  It is a large and complex 
data model, containing 55 blocks and 4741 block instances.  The NCVS data model 
produces over 60 ASCII relational output files.  There are a total of 162,656 data fields 
with a total length of 2,289,961 bytes defined in the model.  There are many different 



 

 

data types and relationships in the data model.  The technical description for the NCVS 
data model is shown in Table 1. 
 
Table 1, Technical Description 
+--------------------------------------------------+ 
¦ 1. Overall counts                     ¦    Value ¦ 
+---------------------------------------+----------¦ 
¦ Number of uniquely defined fields     ¦      971 ¦ 
¦ Number of elementary fields           ¦      924 ¦ 
¦ Number of defined data fields         ¦   162656 ¦ 
¦ Number of defined block fields        ¦       47 ¦ 
¦ Number of defined blocks              ¦       55 ¦ 
¦ Number of embedded blocks             ¦        1 ¦ 
¦ Number of block instances             ¦     4741 ¦ 
¦ Number of key fields                  ¦        1 ¦ 
¦ Number of defined answer categories   ¦      295 ¦ 
¦ Total length of string fields         ¦  2131051 ¦ 
¦ Total length of open fields           ¦        0 ¦ 
¦ Total length of field texts           ¦    69159 ¦ 
¦ Total length of value texts           ¦    39263 ¦ 
¦ Number of stored signals and checks   ¦    21424 ¦ 
¦ Total number of signals and checks    ¦    21424 ¦ 
+--------------------------------------------------+ 
 
+-------------------------------------------------------------+ 
¦ 2. Data fields                        ¦   Number ¦   Length ¦ 
+---------------------------------------+----------+----------¦ 
¦ fields in data file                   ¦          ¦          ¦ 
¦   Integer                             ¦    11107 ¦    45493 ¦ 
¦   Real                                ¦        3 ¦       21 ¦ 
¦   Enumerated                          ¦    83049 ¦    87616 ¦ 
¦   Set                                 ¦    14868 ¦    25676 ¦ 
¦   Classification                      ¦        0 ¦        0 ¦ 
¦   Datetype                            ¦        5 ¦       40 ¦ 
¦   Timetype                            ¦        8 ¦       64 ¦ 
¦   String                              ¦    53616 ¦  2131051 ¦ 
¦   Open                                ¦        0 ¦        - ¦ 
+---------------------------------------+----------+----------¦ 
¦ Total in data model                   ¦   162656 ¦  2289961 ¦ 
+-------------------------------------------------------------+ 
 



 

 

2. Multiple Crime Reports 
 
The NCVS is unique among other surveys administered at the U.S. Census Bureau 
because of the total number of household members that are eligible to be interviewed, 
i.e., up to 30 members age 12 and older.  A maximum of 30 crime reports can be 
collected for each member.  If an individual respondent is not available or refuses to be 
interviewed, that person is either interviewed at a later date or flagged as a non-interview.   
Once the interviewer is successful at interviewing an eligible household member during 
the first enumeration, usually age 18 and older, that person is flagged as the household 
respondent.  All of the other eligible household members are individual respondents who 
must also be interviewed before the survey close out date or be flagged as a non-
interview.  
 
The distinction between the household respondent and the individual respondent is 
important because there are multiple questions within the survey that are slated only for 
the household respondent.  They include questions about the household composition and 
their characteristics, household income, housing characteristics, vandalism, and use of 
telephone.  
 
Additionally, there are questions that are common to both the household respondent and 
the individual respondents.  Those common questions include, but are not limited to, the 
screener questions, which include a series of probes about different categories of crimes.  
The screener questions are asked to report the number of incidents in the reference period 
and the number of times they have occurred.  The household respondent and the 
individual respondent also share in common the crime report questions that are asked to 
collect details about all the crimes reported in the screener questions as well as questions 
about current employment and mobility [see Figure 2.1 and Figure 2.2].   
 
For the most part, the number of crimes reported in the screener questions determine how 
many crime reports will need to be collected.  The large number of questions and 
responses in both the screener and crime report blocks produce an even larger number of 
skip patterns because the questions are interdependent. 
 
Our initial approach to collecting multiple crime reports for a respondent posed several 
challenges, as we will describe below. 
 
2.1 Instrument Design for Multiple Crime Reports  
 
The data collection process starts with the household respondent; the instrument collects 
their screening questions and crime reports, if any.  Once that interview is completed the 
instrument takes the interviewer to the SetupRoster question where all members eligible 
for interviewing are displayed; the interviewer will then select a household member 
available at the time of interview.  Once selected the interviewer will start interviewing 
until that respondent has completed their interview.  The instrument will go back to 
SetupRoster allowing the interviewer to select another member or conclude the interview 
if all eligible members were interviewed. 
 
In an ideal world, all of the eligible household members are at home and available to 
complete their interview.  However, there will be situations when a respondent has to 
terminate their interview early, or an eligible household member may not be available for 
interview.  The interviewer must be able to resume a partial interview with a respondent 



 

 

from the previous termination point, or start an interview with another available 
household member.  
 
Figure 2.1, A Question from the Screening Section. 

 
 
Figure 2.2, A Question from the Crime Report Section. 

 
 
 



 

 

2.2 Challenges of Collecting Multiple Crime Reports 
 
In order to facilitate testing early in the development, sections of the survey had been 
programmed as stand-alone modules.  When the instrument was first integrated, screener 
questions were arranged in arrayed blocks, each block corresponding to a potential 
eligible household member.  Crime report questions were also organized into an array 
sized according to the maximum potential number of crimes each household member 
may report (30), for each of the 10 categories of eligible crimes.  The resultant datamodel 
consisted of some 9000 (30 * 10 * 30) nested blocks, exceeded the 16,300 Blaise page 
limit, and failed to compile.  After we reduced the size of one of the arrays associated 
with the maximum number of crimes allowed for each screener question, we avoided the 
compilation error; however, the performance remained undesirable.  
 
The instrument load time was about 45 seconds, and there was a re-execution delay of 
about 2 seconds when proceeding from question to question.  The poor performance was, 
in part, due to the large number of arrayed blocks being on route at the same time.  
Clearly, a conceptually different approach was called for. 
 
2.3 Solution for Collecting Multiple Crime Reports 
 
The survey architecture was re-designed to separate the data collection activities from 
data storage.  Data would be collected in one non-arrayed block, and then copied into a 
separate arrayed storage block.  This approach takes the large arrayed blocks that had 
slowed performance off the re-execution path, and also allows for a more flexible 
retrieval of partial interviews and navigation between household members. 
 
The re-designed instrument works as follows.  First, the screening questions are collected 
for the current respondent in the Screening block (see Figure 2.3).  After all the screening 
questions are answered, the data is copied into a separate arrayed block, 
NCVSScreenData – the data storage structure for the screening questions.  Then, a count 
of reported incidents for the respondent is calculated.  If incidents have been reported, 
crime reports are collected in the CrimeReport block.  After the completion of each crime 
report, the data is again copied to a separate arrayed storage block, called 
NCVSCrimeReportData.  The interviewer can then pick another household member to 
interview, and the process repeats.  Data collection blocks are re-used over and over 
again for every eligible household respondent, and for each new crime report.  The data 
collection blocks are set to EMPTY each time their data is sent to the storage blocks, 
ensuring that when rules are re-executed they will be sent on route again.  This iterative 
process continues until all crime reports have been collected and stored for each crime 
reported by the respondent in the Screening section – and until all available household 
members have been interviewed.  It must also be noted that each element of the storage 
block arrays has the same exact field structure as the corresponding data collection block, 
which makes copying data from one to the other a matter of simple assignment. 
 
Data is also copied into the storage arrays for partial interviews -- whenever the 
interviewer needs to schedule a follow-up interview with the respondent.  Another 
advantage of using the storage arrays is that they allow the retrieval and continuation of a 
partial interview at follow-up time.  Counters and flags within the instrument are 
employed to keep track of the household members with partial interviews, and of how 
many and which crime reports remain to be completed for them.  
 



 

 

Figure 2.3, Critical Fields Used in the Data Storage Approach 
Field Names Field Definitions 
NCVSScreenData ARRAY[1..30] OF BNCVS1 
Screening BNCVS1 
NCVSCrimeReportData ARRAY[1..30] OF BNCVS2 
CrimeReport BNCVS2 
SetupRoster bSetupRoster 
 
If the selected member cannot continue with the interview, the interviewer can setup a 
callback with an appointment for a later date.  The interviewer can continue by selecting 
another member in the household from the SetupRoster block.  
 
The instrument controls part of that process with the use of special person-level flags that 
keep track of the completion status of each household member, and, if there has been a 
termination, the location of the last saved crime report within the NCVSCrimeReportData 
array, and the number of crime reports that remain to be collected.  In addition, each 
block contains identifying information (e.g. person number and incident number).  These 
flags make possible the retrieval of any incomplete screening or crime report section.  
The appropriate data is retrieved from the storage block using the flags, and it is then 
copied into the data collection block.  This functionality is critical to the implementation 
of un-duplication and editing and coding capabilities, as we will discuss in more details 
in Sections 3 and 4 of this paper. 
 
A Brief summary of the pros and cons of this approach are listed in Figure 2.4 below. 
 
Figure 2.4,  A Summary of the Pros and Cons of the Developed Solution.  
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
3. Un-Duplication 
 
In the course of an interview, it is likely that multiple respondents in a household will 
mention the same crime that happened in the last year, either in the current interview 
reference period of the last six months or the prior interview reference period.  As part of 
the system requirements for the NCVS, the instrument displays certain details of the 
crimes to the interviewer so that they may compare the reported crimes for similarities 
and make decisions about whether the compared crimes are duplicates.  This process is 
known as un-duplication and it is used to review the reported crimes to determine if they 
are suspected duplicates of one another.  If any duplicates are found, one of the crimes 

Pros 

• Allows the re-use of the same block as many times as needed to collect all the incident 
and crime reports. 

• Greatly improves the performance of the instrument when navigating from question to 
question. 

• Reduces the number of variables within the instrument. 

Cons 

• Prohibits returning to an incident already collected. 

• Complex coding for setting control flags deters changes to the rules for setting these 
flags. 



 

 

reported in the current period will be marked for deletion from the data that will be 
processed into the final tabulated criminal victimization data. 
 
3.1 Un-duplication Process and Structure 
 
The process of un-duplication of the reported crime incidents takes place after all of the 
incidents have been collected from the respondent.  All incidents that were reported in the 
current interview are compared against one another with details about both crimes being 
displayed on the screen for comparison.  If an interviewer suspects that the two displayed 
crime reports are duplicates, one of the crime reports is flagged by the instrument to be 
deleted during post-processing; then the instrument moves to the next crime report 
comparison.  This process is repeated by comparing all of the current incidents with up to 
four incidents that were reported in the previous interview six months ago, if any were 
reported. 
 
The main structure of the un-duplication table is a cross-reference table that only puts on-
route the reported crimes from the current interview that had not been compared to one 
another.  Each row and column represents reported crimes in the current interview.  
When comparing the current respondent’s crime reports to all crime reports completed 
this interview period, the displayed rows would represent all crimes reported by all 
respondents, and the displayed columns would be the crimes that were reported by the 
respondent just interviewed.  If any crime is reported as a duplicate, the crime represented 
in the row of the table is the one that is marked as a duplicate, and any columns past the 
duplicated crime are taken off-path since there is no reason to continue the comparisons.  
The cursor moves on to the next crime to be compared until all crimes from the current 
interview have been compared. 
 
A second table is used to compare all crimes reported by the current respondent to any 
crimes that were reported in a previous interview.  Each row represents the crimes 
reported by the current respondent, and each column represents a crime that was reported 
in the previous interview.  Just like the previous table, if a crime is marked as a duplicate, 
any columns past the duplicated crime are taken off-path.  Also, if any crime was marked 
as a duplicate in the previous table, it will not come up for comparison in this table.  The 
cursor moves on to the next crime until all comparisons have been made. 
 
3.2 Challenges of Un-duplication 
 
The biggest challenge to un-duplication was being able to retrieve details on the reported 
crimes and display them in such a way that the interviewer could quickly compare the 
two crimes against one another to determine if one is suspected to be a duplicate of the 
other.  To simplify the instrument for collecting the details of the crime, one block is used 
to collect the current crime report.  After the details are collected, the report is moved into 
an array for storage since the interviewer does not retrieve data from storage when 
they’re collecting the crime report.  While every single detail in the crime report did not 
need to be displayed to the interviewer, they did need a certain information from the 
crime report, which included the date, location, which respondent reported it, the type of 
crime (theft, assault, burglary, etc.), who was there, if weapons were used, what was 
taken if it was a theft, what injuries there were, and any additional information that the 
interviewer reported in a summary question at the end of the crime report. 
 



 

 

The immediate problem during implementation was that while we were able to retrieve 
the correct information from the storage array and piece it together for un-duplication, the 
amount of data being brought in was too large for Blaise to handle inside a single block.  
We were trying to use defined parameters to bring each piece of information out of the 
storage array into un-duplication and we exceeded Blaise’s limits on the size of one block 
(Length of data for one block exceeds 65519 positions).  The block in question was not 
the un-duplication block; it was the core instrument block that drives the main interview 
of the NCVS, including screening questions and the collection of details on the crime.  
There wasn’t much we could do to change the core block or the other interviewing 
blocks, so adjustments had to be made to un-duplication.  
 
Another challenge of un-duplication was making the screen readable to the interviewer.  
We needed to display some type of summary of the crime report details that the 
interviewer could read, it also needed to be formatted in such a way that the two crimes 
could be compared without forcing the interviewer to look all over the screen to compare 
each detail.  Ideally we wanted to put the summaries on the screen next to one another 
vertically so that the two could be compared line by line, saving the interviewer time 
since they could look across the screen to make the comparison.  
 
3.3 Solutions for Un-duplication 
 
The initial approach of using parameters to bring in the crime information was abandoned 
for another method of displaying the crime details by moving the un-duplication block to 
a higher-level block in the instrument.  A bonus of creating the un-duplication display at 
this level was that the un-duplication display was able to re-use some text fills that were 
already defined, saving the instrument the overhead of creating a number of new text 
fills.  Tests of the maximum size of the string that would be used for displaying the crime 
data in un-duplication were done, and the maximum was 635 characters, which turned 
out to be more than enough for our purposes.   
 
To make the un-duplication display readable to the interviewer it was calculated that the 
instrument could display 90 characters per line on the screen since we wanted to display 
the two crime reports side-by-side.  A substring of 45 characters for each displayed line 
was created.  Each line contained the data item and a buffer string of up to 45 blank 
characters concatenated.  Blaise would automatically cut off the string at 45 characters, 
whether there was part of the data or this string buffer there.  This was done to keep 
everything aligned horizontally and vertically, especially if there were blank lines 
because one crime description was shorter than the other.  The instrument would generate 
one string with all of the summarized information to be brought into the un-duplication 
block.  Inside the un-duplication block we used a direct reference to the un-duplication 
string that we had created in this higher-level block.  Each line of the un-duplication 
string from each incident was brought over and concatenated together so that they were 
aligned.  A separate block was used to create the same un-duplication display for any 
crimes reported in the previous enumeration that were sent on the input file, and the same 
process was used to put the un-duplication display strings together. 
 
Below is an example of un-duplication screens for each un-duplication table.  Un-
duplication is being run for the second respondent, who reported two incidents during 
their interview (incidents three and four).  In the example from Figure 3.1, the 
comparisons are being made with two incidents that were reported by the first respondent 
(incidents one and two).  Since the interviewer answered on the first row that incident one 



 

 

is a duplicate of incident three, the comparison of incident one and four is taken off-route 
in the table. The interviewer would proceed to the second table of un-duplication if 
applicable.  Figure 3.2 illustrates un-duplication of crime reports three and four in the 
current interview being compared with three crime reports made in the NCVS interview 
during the previous enumeration.  
 
Figure 3.1, Comparing Incidents Reported in the Current Enumeration 

 
 
Figure 3.2, Comparing Incidents Reported in the Previous Enumeration 

 



 

 

4. Editing and Coding 
 
Editing and coding (E&C) is the process of reviewing data that was collected during 
interviewing for quality assurance.  Criteria which determined whether the E&C 
instrument would be called depended on any race category set to “other” for the first time 
the case was interviewed [see Figure 4.1], there were one or more crime incidents 
reported in the household at time of interviewing [see Figure 4.2] – either telephone 
[CATI] and/or personal [CAPI], screener information at the person level - person called 
police, or person didn’t call police regarding a potential crime [see Figure 4.3]. 
 
The NCVS E&C Operation in CASES was conducted after the NCVS CATI production 
interviewing closeout using a separate CASES instrument and clerical editing of the 
PAPI forms served a comparable purpose.  Based on conversations between the 
stakeholders and the authors, it was decided that one instrument was to be used for data 
collection whether CATI and/or CAPI interviewing, then the same instrument would be 
used for E&C of CATI and CAPI cases once regular interviewing was complete. 
 
Figure 4.1 Race = 6 (Other) 

 
 
 



 

 

Figure 4.2, Crime Incident Reports for the Household 

 
 
Figure 4.3, Catchall Questions. 

 
 
 



 

 

4.1 Editing & Coding Process and Structure 
 
The NCVS E&C Blaise Instrument was the EXACT same instrument modules/blocks as 
the production NCVS instrument; however, it was to display only parts of the Screener 
section and Crime Report section, not the entire sections of each.  Only the leading 
questions of crimes in the Screener, total number of times the crime occurred, and 
description of each crime were to be displayed, such as something was stolen, someone 
broke in, motor vehicle theft, attacked where, attacked how, sexual assault, called police 
crime and not called police crime.  Specific data from the Crime Report section, which 
consisted of particular details of each crime, were to be displayed, not all of the Screener 
and Crime Report sections. 
 
4.2 Challenges of Editing & Coding 
 
A major performance issue occurred while attempting to run the instrument and populate 
the E&C block with data collected from interviewing with maximum 30 household 
members and maximum 30 incidents each; the instrument run time was greater than 60 
seconds [one minute], which far exceeded the 20 seconds or less instrument run time 
anticipated for a survey. 
 
Another performance issue occurred during the initial design of the E&C block whereby 
the block was designed as a flat file of maximum 30 household members with each 
household member record with maximum 30 incidents worth of data, which exceeded the 
block length size allowed of 32767 for any one record. 
 
The E&C instrument was based on the premise that it would follow a different path than 
the production instrument.  This instrument will read in a parameter that is passed in by 
the E&C control scripts that tells it to follow the E&C path instead of the interviewing 
path.  In dealing with this path, although the instrument started with all of the production 
data from the original production case, some of that data was being “lost” due to the 
routing of the E&C instrument and off-path data for E&C questions may not appear in 
the Blaise databases.  This challenge was how to run the E&C component of the 
instrument without losing the data that was collected during interviewing. 
 
As specifications changed in the interviewing component, sometimes the same changes 
that were made to the interviewing instrument were not reflected in the editing and 
coding component which created discrepancies in screen transparencies, the flow of data 
and skip pattern changes just to name a few.  
 
4.3 Solution for Editing and Coding 
 
To resolve the performance issues – instrument run time, the E&C block would be 
populated with the interviewing data collected; via the Manipula input script after the 
E&C flag was set to “1”.  This flag would be set using an Manipula output script after 
interviewing data collected/case complete.  This was the quickest and most efficient 
mode to update the E&C blocks without tying up resources before calling the instrument 
[see Figure 4.4]. 
 
 
 
 



 

 

Figure 4.4 NCVS Flow Chart 
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To resolve the exceeding block size, a separate E&C component block was created to be 
a separate block within the instrument and to include only those variables that were 
needed from the interviewing blocks.  The E&C block consisted of three tables – one 
table consisting of E&C household roster [see Figure 4.5]; the second table which arrayed 
the maximum 30 household members with race, called police crime, not called police 
crime, and two E&C catchall questions [see Figures 4.1 and 4.3]; and a third table that 
arrayed the maximum 30 crime report incidents that matched incidents to the person 
number and line number [see Figure 4.2].  The E&C household roster displayed pertinent 
data about the household member, i.e., name, age, gender, relationship, member status; 
the second table would be displayed only when at least one member of the household had 
a race = other or at least one member of the household had responded “Yes” to the called 
police crime or not called police crime questions [i.e. Catchall Questions]; the third table 
would be displayed when at least one crime report was recorded, then the household 
member data would be displayed, selecting one incident at a time along with the contents 
of each incident to keep the buffer size at a minimum [see Figure 4.6]. 
 



 

 

Figure 4.5 E&C Household Roster 

 
 
Figure 4.6, Crime Report Summary – Beginning of E&C Crime Report 

 
 
The situation of data being “lost” due to the routing of the E&C instrument was dealt 
with by strategically placing keep statements at block levels within the instrument so that 



 

 

no data would be lost when running the E&C component, and all other components 
[CAPI and CATI interviewing (data collection) blocks] were off-line/disabled.  To ensure 
the keep statements worked properly and that data collected was actually being kept, a 
sample of test data were reviewed using the Watch Window debug feature, during both 
interviewing and E&C stages to see at what point the data was being lost, and at what 
point the keep statement would be most effective; block level or field level.  
 
The problem of disabling the E&C component of the instrument without losing data 
collected during interviewing was accomplished via an E&C flag initialized to “blank” or 
“empty” within the instrument according to the transaction code in the Manipula 
transaction script that calls the instrument’s E&C component.  The E&C component of 
the instrument was disabled while interviewing, but after the interviewing data collection 
was done and the case was determined to be eligible for E&C, the E&C flag was set to 
“1” via the Manipula output script. 
 
With specification changes in the interviewing component, it was critical to ensure that 
the same changes that were made to the interviewing instrument were reflected in the 
editing and coding component for consistency and data review accuracy.  This included, 
but was not limited to, screen text changes, variable name changes, and skip pattern 
changes.  The instrument development team had to work closely and notify team 
members when changes were made to both components. 
 
 
5. Conclusion 
 
The NCVS is a multi-functional and complex survey that has operated continuously since 
1972.  The BJS uses the crime data for the dissemination of public files that are released 
on a semi-annual basis.  When we first started converting NCVS from a PAPI/CATI 
CASES interview to a CAPI/CATI Blaise instrument, we encountered multiple 
challenges as discussed in this paper and would suggest the following recommendations 
for future survey efforts with a similar survey architecture. 

• In order to improve performance, separate the data collection activities from the 
data storage when there are multiple respondents that are being asked the exact 
same series of questions  

• Develop the E&C instrument as a second stage instrument instead of integrating 
it into the regular data collection instrument. 

We were able to surmount all of the challenges discussed in this paper through good 
communication with our internal sponsor, which started by educating the sponsor about 
how their design decisions may adversely impact development issues such as instrument 
performance.  That was our key to a successful deployment of the NCVS instrument into 
the field for data collection in July of 2006. 
 
6. Disclaimer 
 
The views expressed on (statistical, methodological, technical, or operational) issues are 
those of the author(s) and not necessarily those of the U.S. Census Bureau. 
 


