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Experimental Test of the Accuracy of Proxy Reports with External Validation 
 
 
 
 
 

Abstract 
 
 
 

 
Survey researchers routinely use responses from proxies when information is hard to collect 

from targets, which raises questions about how accurate proxy reports are relative to self-reports.  
There is a large body of research that tries to ascertain the quality of proxy responses; however, the 
designs of many of these studies make it difficult to draw any generalizable inferences with confidence.   
We report the results of two studies: (1) the accuracy of alumni from Stanford University and the 
University of Virginia reporting the field(s) of their bachelor’s degree in omnibus alumni association 
telephone surveys; and (2) the accuracy of Stanford alumni and a parent reporting the alumnus’s field(s) 
of bachelor’s degree using a two-question Internet survey.  We found that both alumni and parent-
proxies are extremely accurate in identifying fields of degree in an open-question format, though alumni 
out-perform their parents by 10%.  Alumni and parents are more accurate when answering a closed 
question with 7 response options rather than 10 response options.  Agreement for alumni and parent 
errors is high, and alumni errors on the closed question are a greater predictor of parent closed-
question errors than parent open-question errors.   



An Experimental Test of the Accuracy of Proxy Reports with External Validation 
 

 
The use of proxy respondents is a common practice in survey research.  Proxy responses make up a 
significant proportion of survey interviews, including surveys known to be of high quality.  For example, 
both the U.S. Census and the Current Population Survey ask one member questions about an entire 
household rather than attempting to interview each household member separately. By some 
calculations, proxy responses account for 50% or more of the conducted interviews for the U.S. Census 
Bureau’s surveys (Boehm 1989).  Studies that have used proxy responses span a variety of subjects, 
including topics as diverse as health and illness, social stratification and income, immigrant issues, 
employment, political participation, and others. 
 
The use of proxy respondents in survey samples has many practical advantages that make it appealing to 
survey researchers.   Most notably, using proxy respondents alongside target respondents can make 
obtaining information easier and cheaper.  Proxies can increase contact rates and cooperation rates 
when the targets themselves are hard to interview.  For example, surveys of immigrant populations 
have used proxies when language barriers may otherwise hinder participation.  Proxies can reduce costs 
by providing information about multiple targets in a single interview.  By some estimates, proxy 
responses lowers the total cost of the Current Population Survey by up to 17% compared to what it 
would cost to actually interview each target (Boehm 1989).  Additionally, there are situations in which 
some researchers believe that interviewing proxy respondents over target respondents yields better 
information, such as when social desirability effects are believed to be possible or when parents report 
on young children. 
 
 The most obvious concern about using proxy respondents is how accurate proxies are in providing 
second-hand information about target respondents.  Is the information provided by proxies less 
accurate than self-reports, or biased in systematic ways that affect the conclusions researchers draw 
from the data?  In fact, such questions have spurred a large body of research extending over more than 
fifty years that has sought to understand the relationship between target responses and proxy 
responses and its effect on survey quality.  However, the results of these studies vary considerably, both 
between and within subject domains and across question types, leaving many scratching their heads as 
to when, or even whether, proxy responses are “safe” to use.  In fact, one of the most consistent 
findings within this body of work is how inconsistently “accurate” proxy responses tend to be (Menon et 
al. 1995; Moore 1988; Mosely and Wolinsky 1986; Looker 1989). 
 
In this paper, we explore the accuracy of proxy reports relative to target self-reports by asking college 
graduates and their parents about the graduate’s field(s) of bachelor’s degree.  We validate the accuracy 
of responses externally using official records provided to us by the universities that the graduates 
attended.  Additionally, we examine how proxy reporting errors are related to target reporting errors in 
terms of both magnitude and direction.  We begin by outlining the theoretical ways that proxy 
respondents may differ from target respondents in how they answer questions, which may lead to lower 
accuracy for proxy responses.  Then, we review the results of past studies that at first seem to offer 
evidence regarding these hypotheses.  But as we will explain, the designs of these studies render most 
of them uninformative about the relative accuracy of proxy reports.  Next, we briefly examine the 
accuracy of self-reports using data from two telephone surveys of alumni from Stanford University and 
the University of Virginia.  Last, we describe the results of an experiment with a matched sample of 
alumni from Stanford University and their parents in which both groups were asked the same questions. 
 



 
LITERATURE REVIEW AND HYPOTHESES 

 
The general process by which survey respondents, whether targets or proxies, answer questions is often 
modeled simplistically in four parts:  (1) Comprehension—the respondent interprets the meaning and 
intent of each question; (2) Retrieval—the respondent recalls the information necessary to answer the 
question; (3) Judgment—the information is summarized into a response to the question asked; and (4) 
Reporting—the respondent maps his/her answer onto the given response format for the question 
(Groves, Fowler & Couper 2004; Krosnick 1991, 1994).  To answer survey questions optimally (with the 
most accuracy), each of these steps must be carried out completely and in sequence.  Many 
respondents, whether targets or proxies, may initially be willing to exert the effort necessary to answer 
questions optimally prior to starting the survey, but later find themselves unable or unwilling to do so.  
There is strong evidence that when respondents incompletely carry out any one of these processes, the 
result is measurement error (Krosnick 1999).  This behavior, known in the literature as satisficing, is 
more likely to occur when survey questions are difficult and place heavy demands on memory or require 
complicated judgments.  It is possible that the same question could place different cognitive demands 
on targets and proxies, leading to different levels of response quality.  
 
Target and proxy responses can vary in their understanding of the meaning and intent of the questions 
they are being asked, particularly when the questions are specific to some aspect of the target and not 
asked of a general population.  For example, targets and proxies may interpret questions on medical 
questionnaires that are specific to an ailment that the target suffers from differently because of their 
different exposure to medical professionals treating the ailment.  Targets and proxies can also differ in 
their ability to retrieve the information necessary to answer questions about the target.  Most simply, 
the target and/or proxy may not know the information necessary to answer the question(s) being asked 
about the target, while the other individual does have the information.  Further research has shown that 
autobiographical information is associated with enhanced recall relative to other information not self-
referenced, which makes the retrieval process easier for a target respondent than a proxy respondent 
(Bower and Gilligan 1979; Klein et al. 1989).  Enhanced recall may result in higher accuracy or over-
reporting. 
 
Target and proxy respondents may also differ in the extent to which they can consolidate the known 
information into an accurate summary judgment.  They can differentially weigh available information 
even when the same information is available to both the target and the proxy.  Mapping judgments onto 
given response options requires the respondent to understand the distinctions between response 
options.  A number of studies related to children’s reports of parents SES characteristics find that 
children’s answers become more similar to their parents answers as the children become older up until 
the time the child leaves the home, then drop the longer the child lives outside the home (Cohen & 
Orum 1972; Looker 1989).  Looker (1989) hypothesizes a socialization mechanism through which 
parental characteristics will be accurate as long as the information is salient to the child and it is 
something they are likely to know.  The ability to map judgments onto given response options, 
therefore, should vary for targets and proxies based on differences in their familiarity with the topic of 
the survey.  
 
To summarize, questions that require less cognitive effort should result in more accurate responses than 
questions that require greater cognitive effort for both targets and proxies.  In cases where the cognitive 
demand necessary to answer a question accurately is different for the target and the proxy, then the 
accuracy of their responses should differ.  If the cognitive demand is greater for the target than for the 



proxy, then the target should have lower rates of response accuracy.  If the cognitive demand for the 
proxy is lower than that of the target, then the proxy should respond with less accuracy.  
 
At first glance, many past studies appear to be useful for testing under what conditions and in what 
ways targets and proxies will vary in response accuracy to survey questions because these studies 
compare answers from proxy reports to answers from target reports.  However, upon close inspection, 
the designs of most of these studies make it difficult to draw any generalizable inferences with 
confidence.  We now explain the design features that studies must have in order to be informative 
about the accuracy of proxy reports relative to target self-reports.  Then, we describe the studies that do 
and do not meet these criteria. 
 
Necessary features of a study.  In order to identify the differences in the accuracy rates of target 
responses and proxy responses in surveys clearly, a study should have the following four characteristics:  
 
First, both target respondents and proxy respondents should be interviewed.  Second, target 
respondents and the targets that proxies are asked about should both be representative samples of the 
same population.   This can be fulfilled either by randomly assigning targets to respond for themselves 
or have a proxy respond for them or by interviewing matched pairs of targets and proxies.  Only studies 
with matched target/proxy pairs can reveal the relationships between target reporting errors and proxy 
errors.  Some studies that compare target/proxy responses have tried to obtain information first from a 
target respondent and then from the proxy only if the target was unavailable.  These studies tend to 
conflate the independent effects of reporting bias, or bias in the answers given, and sampling bias, bias 
in who is giving answers, treating everything as reporting bias. 
 
Third, the questions used to compare accuracy should be asked identically in the two sets of interviews, 
and they should be asked in identical contexts; that is, the number, content, sequence and modes of the 
questions being asked should all be the same.  Finally, there should be an independent external measure 
of accuracy by which responses are evaluated1.  The majority of studies evaluating the accuracy of proxy 
reports confound target/proxy agreement with accuracy, yet targets and proxies can both be wrong and 
still agree.  
 
Identifying useful studies.  After conducting an exhaustive literature search, we uncovered 79 studies 
that compared proxy reports to target reports; these studies are listed down the left side of table 1.  
Some of these studies are potentially useful for our purposes, but many of them are not.  The X’s in each 
row of the table indicate the features of that study that render it uninformative with regard to the 
accuracy of proxies relative to target respondents.  
 
The first column of X’s identifies studies that interviewed proxy respondents only.  These studies often 
compared proxy response distributions to target responses from another study.  The second column 
identifies studies that obtained proxy reports only when targets were unavailable.  Column 3 shows 
which surveys used different questionnaires, modes, or instruments to obtain responses.  Column 4 
identifies the large number of studies that rely on target/proxy agreement as a measure of proxy 
accuracy. 

                                                 
1
 Measures of accuracy are only possible for survey questions measuring objective phenomenon.  There is no direct 

way to know about peopleôs subjective states independent from what they tell us.  Subjective phenomena can only 

be evaluated based upon consistency between target and proxy responses.  The source and direction of reporting 

error cannot be ascertained. 



 
Six studies do not have any of the limitations noted in Table 1, and they all involved reports of medical 
events.  In one study (Cobb et al. 1956), self-reports of arthritis or rheumatism diagnoses were accurate 
for 60% of respondents, and proxy reports were accurate only slightly less often: 56%.  Thompson and 
Tauber (1957) found that self-reports and proxy reports of whether people had received a diagnosis of 
heart disease were accurate equally often: 73% for both self-reports and for proxies.  Andersen et al. 
(1973) reported that targets and proxies were equally accurate when reporting physician visits (targets 
55% versus proxies 54%); Balamuth (1965) reported similar results for hospitalizations (88% versus 
87%).   Parents were more accurate in reporting children’s doctor visits than children (Cannell and 
Fowler 1963). 
 
Only one study provided different results: Magaziner et al. (1997) examined data on the performance of 
daily physical and instrumental activities among people who had broken their hips.  They found that 
proxy responses about physical activities deviated from self-reports by an average of 18% and from 
direct observations by 41%; these deviations were 3% and 37%, respectively, for instrumental activities.2  
Unfortunately, Magaziner et al. (1997) do not provide statistical analyses of the differences between 
self-report and direct observations.  However, the bias between proxies versus self-reports and proxies 
versus direct observations are in the same direction, suggesting targets are more accurate than proxies. 
 
Thus, most studies without design flaws found equal accuracy for self-reports and proxy reports, though 
one study found proxy reports to be notably less accurate than self-reports.  On these grounds, one 
might view this literature as suggesting that with isolated exceptions, proxy reports may yield equivalent 
accuracy to self-reports; thus, there would be no reason to prefer self-reports over proxy reports.   
 
To see whether this conclusion holds outside of the domain of medical care, our study examines student 
experiences in college. Specifically, we present the results of two studies examining how accurate 
responses are to questions about the field(s) of targets’ bachelor’s degree(s).  The first study examines 
the accuracy of target responses to a telephone survey using alumni from Stanford University and the 
University of Virginia (UVA).  The second study compares the accuracy of target and proxy responses 
using an Internet survey of Stanford University alumni and their parents.   We validate responses for 
both studies using official records from the registrar’s office of the target’s alma mater.  This work is part 
of a larger set of studies commissioned by the National Science Foundation (NSF) to optimize question 
wording for a field(s) of degree question to be added to the American Community Survey (ACS) to 
identify all individuals with science and engineering training, as defined by the NSF, in order to draw a 
representative sample for NSF-administered surveys.  The ACS, like other Census Bureau surveys, relies 
heavily on proxy respondents to report information for other household members. 
 
The purpose of the first study is to understand how different question types and response options 
impact the ability of targets to identify the field(s) of their bachelor’s degree correctly.  The ability to 
survey alumni from two schools gives us a more generalizable understanding of how different factors 
relate to accurate responses.  The second study builds on the first by adding a sample of matched 
alumni and their parents, which allows us to see if there are different accuracy rates for targets and 
proxies, as well as whether target accuracy and proxy accuracy are related to one another.  In essence, 
when one makes an error, how likely is the other to make the same error?  Given that much concern lies 

                                                 
2
 Magaziner et al. (1997) report Cohenôs kappa statistic, a measure of agreement.  The average kappa for proxy 

versus direct observation is .38, which suggests little agreement.   The average kappa for proxy versus self-reports is  

.49, which suggests moderate agreement.    



in the relative accuracy of proxies to targets, we are able to see how much proxy-reporting error is 
shared by the target. 
 
It is difficult to hypothesize with any certainty whether the alumni or their parents will be more accurate 
at correctly identifying the alumni’s field(s) of degree.   We could predict that we are likely to find no 
difference between targets and proxies given the results of five of the six studies described above.  This 
is particularly true if the proxy is merely relaying information provided to him/her by the target 
(whereby target accuracy would present an upper-bound on proxy accuracy).  On the other hand, we 
can adopt the prevalent assumption found in most of the other studies purporting to compare target 
responses to proxy responses—that when a target is fully mature and cognitively capable, he/she should 
be more accurate than a proxy.  One can even imagine a scenario in which a parent learns of the 
alumnus’s major(s) independent of the alumnus; with less overall information about the alumnus’s 
college experience and coursework to sort out cognitively during the retrieval process, the parent may 
be able to make a more accurate report of the alumnus’s major(s).  Therefore, we have designed our 
study to be able to test whether target and proxy responses differ from each other in terms of accuracy 
and, if so, by what magnitude and in which direction.  We also test whether the matched alumni and 
parents are making the same types of errors (which would suggest that source of the error is the target 
and not the proxy). 
 
Both studies ask all respondents to answer the same two questions related to the alumni’s field(s) of 
degree:  (1) a closed-ended question to categorize the field(s) of degree; and (2) an open response 
question asking respondents to state the alumni’s specific field(s) of degree.   Both open and closed 
questions can lead to misreports wherein the respondent fails to accurately recall the information 
necessary to the answer the survey question.  However, closed questions are also susceptible to 
misclassification, wherein respondents know the correct answer but are unable to map it onto the 
predefined set of response options in the way the designer of the question wishes.  Open response 
questions have the benefit of omitting the need to map answers onto response options and usually yield 
higher quality responses.  Nevertheless, coding open responses generally takes considerable manpower 
and financial resources to complete and is very time consuming, making it impractical for many survey 
researchers.  Therefore, optimizing the design of a closed-ended question has considerable appeal if the 
question can be designed to yield accurate responses.  Alternatively, closed response options, if 
sufficiently broad, may make it easier for a respondent who does not know specific or complete 
information to be more likely to give an accurate response.  In our study, we are able to distinguish 
whether target and proxy errors are misreports (using the open question) or misclassifications (using the 
closed-ended question) and test their prevalence and relationship to each other and the type of 
respondent. 
 
Given the preference many survey researchers have for closed-ended questions, we asked the closed-
ended field(s) of degree question using seven response categories and ten response categories.  There 
are many possible logical explanations for how the number of field(s) categories proffered in the field(s) 
of degree question might affect the cognitive requirements of classifying one’s degree.  Fewer 
categories might be overly broad and vague, making classification difficult. A larger and more specific list 
might make it possible for the respondent to find a category that is a closer match to his/her field(s) of 
study and increase confidence in her classification.  On the other hand, an overly specific list may 
increase difficulty of classification by requiring respondents to understand fine distinctions between 
categories.  An overly specified list may lead to over-classification, whereby respondents answer 
affirmative to too many categories, or under-classification, where a respondent does not answer 
affirmative to enough categories.  This may be especially the case given the rise of multidisciplinary 



majors that span categories.  Additionally, there may be some social desirability in over-reporting 
majors, which would affect both the closed and open questions.  We test whether seven or ten response 
categories yields more accurate data for targets and proxies, as well as examine relative rates of over-
classification and under-classification. 
 
Finally, we control for a number of alumni and parental factors that may influence reporting accuracy.  
First is the year the alumni graduated with their bachelor’s degrees.  The saliency of the field(s) of 
bachelor’s degree may fade over time in the minds of both alumni and their parents.  Additionally, 
parents with a personal college experience may understand the fields of degree and the differences 
between them more than parents that did not go to college, making the question easier to answer.  
Unfortunately, we do not have a measure of parental education level.  Instead, we use parent’s title as a 
proxy and identify those parents whose title suggests they hold an advanced degree.  A number of 
studies offer insight into the associations between the characteristics of the target and/or the proxy and 
how they relate to agreement between the two.   Many studies found that women report more 
symptoms and incidences on medical surveys for both themselves and others (Andresen et al. 2001; 
Bassett et al. 1990; Briscoe 1984; Chen et al. 2007; Clarridge & Massagli 1989).  Therefore, we control 
for both the gender of the parent and the gender of the alumnus. 
 
Next, we discuss the results of our two studies. 
 
 
 

STUDY 1: ACCURACY OF ALUMNI FROM STANFORD UNIVERSITY AND UNIVERSITY OF VIRGINIA WHEN 
RESPONDING TO QUESTIONS ABOUT THEIR BACHELOR’S FIELD(S) OF DEGREE. 

  
 
Methods.  We conducted two separate telephone surveys of alumni from Stanford University and the 
University of Virginia (UVA) to assess the accuracy of target respondents in classifying the field(s) of their 
bachelor’s degrees.  The procedures and question wording for the Stanford and UVA surveys were 
identical.  Details about the sampling procedure, response rates and question parameters for each 
school are as follows: 
 
Both telephone samples consisted of undergraduate alumni living within the continental USA or Canada 
who earned their undergraduate degrees from 1955 to 2005; individuals were contacted between May 
19 and June 2, 2006.  Interviewing quotas were established to obtain proportional representation by 
class year (so that older alumni, who are most likely to be at home in the evening, were not over-
represented).  Quotas were also established within each class year grouping to obtain proportional 
representation by donor status (so that donors, who are more likely than non-donors to agree to be 
interviewed, were not over-represented).  The samples were drawn to be proportionally representative 
of the undergraduate alumni population by all demographic measures including class year, donor status, 
gender, school, degree level (undergraduate-only or dual), alumni association membership, geographic 
region, and ethnicity. 
 
Attempts were made to contact 5,508 eligible Stanford alumni and 5,313 eligible UVA alumni using the 
interviewing firm Telepoll Canada.  At least eight call attempts were made before a number was retired 
from the sample. In the end, 1,658 Stanford alumni were successfully contacted (contact rate of 30.1%), 
with 634 completed interviews (11.5% response rate and 38% cooperation rate); 1,742 UVA alumni 



were successfully contacted (contact rate of 32.8%), with 573 completed interviews (10.8% response 
rate and 32.9% cooperation rate). 
 
While the surveys covered many topics, included was a test of how accurately all graduates were able to 
report the field(s) of study of their bachelor’s degrees using one of four question response formats 
originally proposed by the National Science Foundation.  All respondents were asked the following 
question: 

   
ά¢ƘƛƴƪƛƴƎ ƻƴƭȅ ŀōƻǳǘ ǘƘŜ ōŀŎƘŜƭƻǊΩǎ ŘŜƎǊŜŜǎ ȅƻǳ ǊŜŎŜƛǾŜŘ ŦǊƻƳ ώ{ǘŀƴŦƻǊŘκ¦±!ϐΣ 
which of the following broad categories best represent the field or fields of your 
major(s)Κ  5ƛŘ ȅƻǳ ƎŜǘ ŀ ōŀŎƘŜƭƻǊΩǎ ŘŜƎǊŜŜ ƛƴΧ 
 
 

Respondents were randomly assigned to one of the following four response conditions:  (1) 7 field 
categories, original order; (2) 10 field categories, original order; (3) 7 field categories, reverse order; and 
(4) 10 field categories, reverse order.  Respondents were asked to provide an affirmative or negative 
response (“Yes/No”) for each category listed.  The response categories used were: 
 

7 Categories, Original Order 
A. Biological, agricultural, physical, or related sciences 

B.  Health, nursing, or medical fields 
C.  Engineering, computer, mathematical, or related sciences 

D.  Psychology, economics, or other social sciences, except history 
E.  History, arts or humanities 

F.  Business, communication, or education 
G.  Some other field(s) 

 
10 Categories, Original Order 

A.  Biological, agricultural, or related sciences 
B.  Health, nursing, or medical fields 

C.  Computer, mathematical, or related sciences 
D.  Engineering 

E.  Physical or related sciences, including earth sciences 
F.  Psychology, economics, or other social sciences, except history 

G.  Business or communication 
H.  Education 

I.    History, arts or humanities 
J.   Some other field(s) 

 
The ten response categories were nested within the seven response categories.  For the reverse order 
conditions, the “Some other field(s)” category (G and J, respectively) was always read last. 
 
Both Stanford and UVA provided us with data on respondents’ specific majors from their official records 
to measure the accuracy of respondents’ answers. The reported majors provided by the universities 
were classified into the seven and ten category response options using a cross-walk provided by the 
National Science Foundation. Specific majors, particularly interdisciplinary/multidisciplinary majors, can 
map onto more than one response category. 
 



All respondents were also asked the following open-ended question regarding their field(s) of degree 
immediately after the question using the list of field(s) categories: 

 
 άLƴ ǿƘŀǘ ǎǇŜŎƛŦƛŎ field(s) ƻǊ ŦƛŜƭŘǎ ŘƛŘ ȅƻǳ ǊŜŎŜƛǾŜ ŀ ōŀŎƘŜƭƻǊΩǎ ŘŜƎǊŜŜ ŦǊƻƳ 
ώ{ǘŀƴŦƻǊŘκ¦±!ϐΚ  ψψψψψψψψψψψψψψψψψψψψψέ 
 

Table 2 reports the univariate statistics separately for both the Stanford and University of 
Virginia samples. 
 
 
Results.  Responses to the open-ended question were overwhelmingly accurate.  A total of 92.9% of 
Stanford respondents and 83.4% of UVA respondents correctly named the major(s) of their bachelor’s 
degree.  An additional 4.7% and 12.6%, respectively, were partially correct in naming their majors (with 
either majors incorrectly added or incorrectly omitted).  Only 2.4% of Stanford respondents and 4.0% of 
UVA respondents were completely wrong when naming their major(s) in the open-ended question.  For 
both Stanford and UVA, respondents in the seven-category, original order closed-question condition 
reported completely wrong majors in the open question more than respondents in the other closed 
response conditions (4.1% for Stanford and 4.6% for UVA, see Table 3).  Using the open question to 
identify those with science and engineering training was very successful across all response conditions, 
with accuracy rates of 95.7% or higher.   In fact, the number of science and engineering classification 
errors made was so few that regression analysis was not possible. 
 
A sizeable majority of respondents to both school surveys correctly classified the major(s) of their 
bachelor’s degree using the closed-ended question.  Stanford alumni correctly classified their field(s) of 
degree 69.4% of the time, while alumni at UVA did so 65% of the time.  Another 14.8% of Stanford 
respondents and 17.3% of UVA respondents chose the correct category as well as additional erroneous 
categories.  Only 11.5% and 17.7%, respectively, completely misclassified their field(s) of degree. In 
addition, 4.3% of Stanford respondents failed to answer affirmative to all of the necessary categories 
while correctly answering affirmative to some of the categories.  These respondents were reporting on 
interdisciplinary degree programs, which were not present in the UVA sample. 
 
The 7 Category, Original Order response condition yielded the most accurate results for both schools 
(71.8% for Stanford and 69.7% for UVA; see Table 4).  It also had the lowest misclassification rates for 
both samples, 9.4% and 15.9% respectively.  The 7 Category, Reverse Order condition yielded the lowest 
proportion of correct classifications (66.5%) and the highest proportion of misclassifications (13.3%) for 
the Stanford sample.  The 10 Category, Reverse Order condition had the lowest levels of correct 
classifications (58.7%) for the UVA sample, while the 10 Category, Original Order condition yielded the 
highest proportion of misclassifications (19.2%). 
 
The rates of accuracy are higher when using the categories to identify potential respondents for a 
Science and Engineering sample.3  Among Stanford respondents, 91.8% correctly classified themselves 
into a Science and Engineering category; 85.6% of UVA respondents did so.  The 7 Category, Original 
Order response condition yielded the highest accuracy for both schools (96.5% and 88.6%, respectively; 
see Table 2).  Also consistent between the schools was that the 7 Category, Reverse Order yielded the 
highest proportion of respondents that misclassified themselves out of Science and Engineering when 

                                                 
3
 NSF is particularly interested in using a field of degree question in its surveys to identify a sample of respondents 

with degrees in science and engineering fields. 



they should have been included (8.9% and 11.9%, respectively).  The 7 Category, Original Order had the 
highest rate of respondents misclassified into Science and Engineering for Stanford (3.8%), while the 10 
Category, Original Order condition had the highest rate for UVA (5.4%). 
 
The strongest predictor of making a closed-ended question classification error is making an open-ended 
response error (see Table 5).  Misreporting in the open question yields an increase in the log-odds of 
committing a closed-question classification error of b=1.47 (p<.01) for Stanford respondents and b=1.69 
(p<.001) for UVA students.   Over-reporting or under-reporting in the open question is also strongly 
related to making closed-ended classification errors (Stanford over-report b=1.51, p<.001; UVA over-
report b=1.07, p<.01; UVA under-report b=1.28, p<.01).  Class year is a marginally significant predictor of 
making complete misclassification errors.  For each year later that a respondent graduated, the log-odds 
of a classification error are increased by b=.01 (p<.1).    Response condition was only significant in one 
case: the 10 Category, Reverse Order condition is associated with higher classification errors for UVA 
respondents (b=.54, p<.05).  Finally, open-question errors are the strongest predictor of making Science 
and Engineering classification errors on the closed-ended question (see Table 5).  Total misreport 
increased the log-odds for UVA respondents (b=1.15, p<.05), while over-reporting in the open question 
increased the log-odds for Stanford respondents by b=2.05 (p<.001).   The reverse order response 
conditions increase the log-odds of Science and Engineering classification error for Stanford respondents 
(7-category b=1.52, p<.01; 10-category b=1.20, p<.05), but not for UVA respondents. 
 
Conclusion.  The results of the telephone alumni studies presented here reveal that much of the error in 
responding to closed questions is a result of not having the correct information to report rather than 
from the task of mapping the responses onto the provided response categories.  We did not find 
significant differences in accuracy between the four question versions we examined; however, the 7 
Category, Original Order condition performed best. The results of these studies are generally reassuring 
given their high rates of accuracy.  Of course, it would be ideal if no respondents made mistakes, but 
improving upon these accuracy rates may be especially challenging. 
 
 
 

STUDY 2: ACCURACY OF ALUMNI FROM STANFORD UNIVERSITY AND THEIR PARENTS IN RESPONDING 
TO QUESTIONS ABOUT THE ALUMNI’S BACHELOR’S FIELD(S) OF DEGREE. 

 
Methods.  We conducted a similar two-question Internet survey of field(s) of degree with Stanford 
alumni graduating in 1970 or later and a matched parent.  Alumni and their parents were asked 
modified versions of the same open and closed questions used in the Stanford and UVA telephone 
surveys.  The closed question for alumni read: 
 

“¢ƘƛƴƪƛƴƎ ƻƴƭȅ ŀōƻǳǘ ǘƘŜ ōŀŎƘŜƭƻǊΩǎ ŘŜƎǊŜŜόǎύ ȅƻǳ ǊŜŎŜƛǾŜŘ ŦǊƻƳ {ǘŀƴŦƻǊŘΣ ǿƘƛŎƘ ƻŦ ǘƘŜ 
following broad categories best represents the field(s) of your major(s)?  Did you get a 
ōŀŎƘŜƭƻǊΩǎ ŘŜƎǊŜŜ ƛƴΦΦΦέ 

 
While the closed question for parents read: 
 

“¢ƘƛƴƪƛƴƎ ƻƴƭȅ ŀōƻǳǘ ǘƘŜ ōŀŎƘŜƭƻǊΩǎ ŘŜƎǊŜŜόǎύ ώŎƘƛƭŘΩǎ ƴŀƳŜϐ ǊŜŎŜƛǾŜŘ ŦǊƻƳ {ǘŀƴŦƻǊŘΣ 
which of the following broad categories best represent the field(s) ƻŦ ώŎƘƛƭŘΩǎ ƴŀƳŜϐΩǎ 
major(s)Κ  5ƛŘ ώŎƘƛƭŘΩǎ ƴŀƳŜϐ ƎŜǘ ŀ ōŀŎƘŜƭƻǊΩǎ ŘŜƎǊŜŜ ƛƴΦΦΦέ 
 



Alumni and their matched parents were assigned to the same seven category or ten category response 
versions and were asked to provide an affirmative or negative response (“Yes/No”) for each category 
listed.  The categories were identical to the original order categories used in the Stanford and UVA 
telephone surveys. 
 
The open-ended follow-up question for alumni read: 
 

άLƴ ǿƘŀǘ ǎǇŜŎƛŦƛŎ field(s) did you receive a bacheƭƻǊΩǎ ŘŜƎǊŜŜΚέ 
 

The open-ended follow-up question for parents read: 
 

άLƴ ǿƘŀǘ ǎǇŜŎƛŦƛŎ field(s) ŘƛŘ ώŎƘƛƭŘΩǎ ƴŀƳŜϐ ǊŜŎŜƛǾŜ ŀ ōŀŎƘŜƭƻǊΩǎ ŘŜƎǊŜŜΚέ 
 

 
Both alumni and parents were contacted about the survey via email.  A pre-notice was sent one week 
before the e-mailed invitation containing the survey link in order to alert respondents to the survey.  Up 
to two follow-up reminder e-mails were sent to those Stanford alumni and parents that did not respond 
to the initial invitation.  Parents were surveyed between November 8, 2006 and January 7, 2007, while 
alumni were surveyed between March 9, 2008 and April 6, 2008.   The sample consisted of 4,021 alumni 
and 3,653 parents, with 368 parents being asked about two alumni children.  A total of 3,713 e-mail 
invitations were successfully sent to the alumni and 2,013 questionnaires were completed (50.1% 
response rate and 54.2% cooperation rate); 1,724 matched parents completed questionnaires for 1,893 
alumni (47.2% response rate).   Table 6 reports the univariate statistics of both alumni and parent 
respondents. 
  
Results.  The open-ended question asking respondents to name the alumni’s field(s) of degree 
specifically yielded a high rate of accuracy: 96.7% of alumni and 88.7% of parents correctly named the 
major(s) of the alumni’s bachelor’s degree.  An additional 2.8% and 4.7%, respectively, were partially 
correct in naming the majors (with either majors incorrectly added or incorrectly omitted).  The most 
common error made by alumni was to over-report majors (2.3%), while parents’ most common mistake 
was to completely misreport (6.6%).  The 10-point difference in accuracy rates between alumni and 
parents diminishes to less than 2% when looking at how well respondents’ answers identify them as 
science and engineering, with alumni accurate 99.4% of the time and parents accurate 97.6% of the 
time.  There was no difference in open response accuracy by closed-ended response conditions (see 
Table 7).  
 
The accuracy rates of alumni responding to closed-ended questions and parents reporting on alumni 
field(s) of degree look very similar.  The alumni respondents correctly classify their field(s) of degree 
69.8% of the time in the 7 Category response condition (compared to 64.8% for parents; see Table 8) 
and 58.3% of the time in the 10 Category response condition (compared to 56.2% for parents).    For 
both alumni and parents, the difference between the response conditions is statistically significant when 
looked at alone (Alumni Χ²(3)=31.72, p<.001; Parent Χ²(3)=16.22, p<.001).  
 
When alumni and parents make classification errors, their errors look different.  Alumni are more likely 
to make additional erroneous classifications along with a correct classification (7 Category 14.1% and 10 
Category 22.1%; see Table 8), while parents are more likely to make completely erroneous classifications 
(7 Category 18.2% and 10 Category 24.9%).  The difference in the distribution of errors between alumni 
and parents is significant within the response category conditions (7 Categories Χ²(3)=19.76, p<.001; 10 



Categories Χ²(3)=53.86, p<.001).  The open-ended follow-up question asking respondents to name the 
alumni’s field(s) of degree specifically yielded much more accurate results than the closed-ended 
question; 96.7% of alumni and 88.7% of parents correctly named the major(s) of the alumni’s bachelor’s 
degree.  An additional 2.8% and 4.7%, respectively, were partially correct in naming the majors (with 
either majors incorrectly added or incorrectly omitted).  
 
The strongest predictor of making a closed-ended question classification error for both alumni and 
parents is making an open-ended response error (see Table 9).  A misreport in the open question yields 
an increase in the log-odds of committing a closed-question classification error of b=1.57 (p<.01) for 
alumni respondents and b=2.00 (p<.001) for parents.   Over-reporting or under-reporting in the open 
question is also strongly related to making closed-ended classification errors (Alumni over-report 
b=1.53, p<.001; Parents over-report b=1.35, p<.001; Parents under-report b=.89, p<.05).  Class year is a 
significant predictor of making classification errors for alumni (b=.03, p<.001), but not for their parents 
(b=.01, n.s.).  Response condition was a significant predictor for both parents and alumni, with 10 
Categories yielding more classification errors (Alumni b=.50, p<.001; Parents b=.34, p<.01) than 7 
Categories.  Parents answering for female alumnae are more likely to make a classification error than 
parents answering for males (b=.29, p<.01).  The gender of the parent or the number of children that the 
parent was asked to report about is not related to the likelihood of making an error. 
 
There is no significant difference in the accuracy rates  or types of errors for parents whose children 
answered the alumni questionnaire versus those whose children did not answer the alumni 
questionnaire (closed Χ² (3)=0.85, n.s.; open Χ²(3)= 7.39, n.s; see Table 10).   Parents whose children 
responded to the survey correctly reported 60.7% in the closed-question and 89.3% in the open 
question, while those whose children did not reply to the survey correctly reported 59.9% for the 
closed-question and 88.1% in the open question. 
 
When we restrict our sample to just those alumni whose parents also answered the survey, we find that 
the accuracy of alumni and parents, as well as the types of errors they make, are closely related (see 
Tables 11 & 12).  Ninety percent of the parents whose children answered the open-ended question 
correctly answered it correctly themselves.  The majority of parents also reported correctly when their 
children over-reported (68.4%) in the open question.  Of alumni who correctly classified their field(s) of 
degree using the closed-question, almost 79% of their parents also were correct, while 58.8% of the 
alumni who misclassified also had parents that misclassified.  On the other hand, 69.4% of alumni had 
parents that incompletely classified when they also incompletely classified.  The only type of error made 
by alumni in the closed question that was not also likely to be matched by their parents was over-
classifying their field(s) of degree.  In those instances, parents were most likely to answer correctly 
(44.6% compared to 20.4%).  
 
We also evaluated how related alumni and parent responses are in terms of how both answered each 
category of the closed-ended question.   The average percent agreement is quite high, 91.3% for the 7 
Category condition and 91.9% for the 10 Category condition (see Table 13).4  For those whose parents 
make any type of error, the percent of agreement is still above 80% for both conditions; when parents 

                                                 
4
 We report percent agreement and Cohen’s kappa statistic (see Table 13).  The kappa statistic allows us 

to capture the proportion of agreement beyond what is attributable to chance alone.  The guidelines for 
interpreting the kappa statistic are as follows:  1 is perfect agreement, >.8 is almost perfect agreement, 
0.6-0.8 is substantial agreement, 0.4-0.6 is moderate agreement, and <0.4 is slight to fair agreement 
(Landis & Koch 1977). 



make a misclassification error, the percent of agreement is greater than 75% for both conditions.  The 
category of Psychology, economics, or other social sciences, except history yielded the least percent of 
agreement for both the 7 Category and 10 Category conditions, including the cases in which parents 
made an error.  When comparing all alumni-parent matches, two categories from the 7 Category 
condition and three from the 10 Category condition result in small kappas, which means little 
agreement by chance.  Interestingly, these categories are in fields that are not offered to 
undergraduates by Stanford, such as education or health or the “some other field(s)” category.  The 
social sciences and humanities in both conditions and the physical sciences in the 10 Category condition 
result in small kappas as well when we look only at agreement between parents making any error and 
their matched children.   The results are similar for parents making only a classification error. 
 
The strongest predictor of matched parents making a closed-ended question classification error is the 
alumnus child making a closed-ended classification error (see Table 14).  Misclassification by children 
increases the log-odds of a parent making any classification error by b=2.88 (p<.001) and making a 
misclassification error by b=2.70 (p<.001).  These coefficients are larger than even when parents make 
their own open-question reporting errors.  Parents who misreport in the open question increase their 
log-odds of making any error by b=1.91 (p<.001) and of making a misclassification error by b=1.63 
(p<.001).  The same pattern is found when we examine whether parents’ responses can be used to 
identify alumni with science and engineering training.  Alumni closed-question errors increase parents’ 
Science and Engineering errors by b=1.94 (p<.001), and parents’ open errors increase the log-odds by 
b=1.61 (p<.001).  Over-reporting and under-reporting by alumni are also strongly related to parents 
making an error.  If alumni over-classify, then parents’ log-odds increase by b=1.64 (p<.001) for making 
any error and b=1.43 (p<.001) for a misclassification.  Under-classification by alumni relates to increases 
of b=5.24 (p<.001) and b=1.02 (p<.001), respectively.  
 
Parents of more recent graduates make fewer Science and Engineering errors (b=-.04, p<.01), while 
parents of female alumni make more Science and Engineering errors (b=.46, p<.01).  Parents with 
advanced degrees are less likely to make a misclassification error (b=-.42, p<.1) and less likely to make a 
Science and Engineering error (b=-.64, p<.05). 
 
 

CONCLUSION 
 

The results of these studies are generally reassuring.  Both alumni and parent-proxies are extremely 
accurate in identifying fields of degree in an open-question format and do quite well when asked to 
classify the degrees according to closed-question response options.  While alumni are almost 10% more 
accurate in the open-question format, parents, as proxies, perform almost as well as alumni in the 
closed question format (difference of less than 5%).  In fact, the accuracy of alumni and parents within 
the same closed-ended response category conditions is more similar than scores between alumni in 
different conditions.  Even though the difference in accuracy is slight, it is still statistically significant, 
which somewhat supports suspicions that other researchers have about the quality of proxy data. 
However, when errors are made, alumni and parents make very similar errors.  Alumni errors are a 
stronger predictor of the parent making a closed-question classification error than the parent making an 
open-question error.  This is highly suggestive that parents got their information from the alumni and 
corroborates Magaziner et al.’s (1997) finding that proxy agreement with targets was greater than proxy 
agreement with external medical evaluations. 
 



Proxy responses are generally thought by others to be biased in the direction that they deviate from 
target responses.  There are, of course, exceptions.  When strong social desirability effects are believed 
to be possible or when adults are responding for children, the opposite assumption is often made.  In 
our study, where there is a difference in the types of errors made by alumni and parents, the results 
suggest that parent errors are less biased than alumni errors.  While parents get the classifications 
entirely wrong, alumni are more likely to over-classify their field(s) of study using the closed question.  
Frequently, studies claim that proxies under-report because they do not report the same rates of 
incidences at targets.  Rather, we find that targets are over-reporting their field(s) of degree. 
 
The types of response options used by the survey certainly make a difference.  Across both studies and 
all conditions, the open question far out-performed the closed question.  The difference in accuracy 
between the open and closed questions, which averaged almost 30 points, suggests that much of the 
problem for both alumni and parents is not identifying the major(s), but classifying them according to 
the closed response options provided.  Additionally, seven response categories yielded more accurate 
results than ten response categories. 
 
Parents known to have advanced degrees were more accurate than parents without advanced degrees.  
An advanced degree can serve as a proxy measure for how familiar the parent might be with academic 
institutions and the disciplinary boundaries that exist therein.  This finding supports the notion that 
proxy respondents for whom the information is more likely to be salient are better equipped to report 
accurately on the target than proxies unfamiliar with topic of interest.   Being asked about multiple 
children did not lead to any more error than being asked about one child.  The gender of the parent and 
the gender of the alumnus were marginally significant predictors of a respondent’s ability to correctly 
classify an alumnus’s degree.  
 
The data analyzed here were collected from alumni and parents of alumni at two relatively elite 
universities, and the vast majority of American college students receive degrees from less elite schools.  
The parents in our sample also had high levels of educational attainment themselves.  It is possible that 
accuracy rates would be lower in less elite schools, so conducting a study like this one with a more 
heterogeneous school sample might be desirable in the future.  
 
Lastly, it is important to bear in mind that the proxy data analyzed in this paper were collected via 
Internet interviews.  The reporting process is likely to vary when respondents are asked questions using 
oral interview formats, such as the telephone, because the interviewee will not be able to see all of the 
response categories when answering the question.  It is therefore worthwhile to conduct studies 
involving visual presentation of the question sequence to assess its performance.   
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Table 1.  Necessary Features of a Proxy Accuracy Study in Previous Research. 

Last Name of Authors Year 

Both 
Targets/Proxies 

Interviewed 

Representative 
Samples of the Same 

Populations 
Identical 

Questions 

External 
Measure of 

Accuracy 

Amato & Ochiltree 1987   x x 

Andersen et al. 1973     

Andresen, Vahle & Lollar 2001  x x x 

Balamuth 1965     

Bassett, Magaziner & Hebel 1990    x 

Berk, Horgan & Meyers 1986  x x x 

Bielby & Hauser 1977  x  x 

Borus & Nestel 1973  x  x 

Boyle, Brann & Group 1992  x x x 

Briscoe 1984   x x 

Calsyn et al. 1997  x x x 

Cannel & Fowler 1963     

Chang & Yeh 2005    x 

Chen et al. 2007    x 

Chermack, Singer & Beresford 1998    x 

Clarridge & Massagli 1989    x 

Cobb et al. 1956     

Cohen & Orum 1972    x 

Costa & McCrae 1988  x x x 

Cremeens, Eiser & Blades 2006   x x 

Dorman et al. 1997   x x 

Douglas & Wind 1978    x 

Epstein et al. 1989    x 

Gilpin et al. 1994  x x x 

Godwin & Scanzoni 1989    x 

Graham & Jackson 1993   x x 

Hahn, Truman & Barker 1996    x 

Hatch et al. 1991    x 

Hauser et al. 1983    x 

Hays et al. 1995    x 

Herrmann 1985    x 

Highton 2005 x x  x 

Jokovic, Locker & Guyatt 2004   x x 

Kain & Quigley 1972  x  x 

Kayser & Summers 1973    x 

Kerckhoff et al. 1973    x 

Klinkenberg et al. 2003 x x   

Lien, Friestad & Klepp 2001   x x 

Long, Sudha & Mutran 1998    x 

Lyon et al. 1992    x 

Magaziner  et al. 1997     

Magaziner et al. 1988 x x x x 

Magaziner et al. 1996    x 

Maisto, Sobell & Sobell 1982   x x 

Mare & Mason 1980    x 



Massagli & Hauser 1983    x 

Menon et al. 1995    x 

Miller, Massagli & Clarridge   x x x 

Moinpour et al. 2000    x 

Mosely II & Wolinsky 1986 x x  x 

Navarro 1999  x x x 

Nekolaichuk et al. 1999    x 

Nelson et al. 1994 x x  x 

Niemi 1974    x 

Novella et al. 2001    x 

Olson 1969    x 

Pickle & Brown 1983    x 

Pierre et al. 1998    x 

Pyles, Stolz & Macfarlane 1935 x   x 

Rasinski 1989 x x x  

Ronen et al. 2003  x x x 

Rothman et al. 1991    x 

Schwarz & Wellens 1997    x 

Shaw, McColl & Bond 2001    x 

Shields 1982 x x  x 

Siemiatycki et al. 1984  x   

Sneeuw et al. 1997 x x  x 

Sneeuw et al. 1997    x 

Sneeuw et al. 1998    x 

Sudman et al.     x 

Tedin 1976    x 

Theunissen et al. 1998    x 

Thomspon & Tauber 1957     

Todorov & Kirchner 2000 x x  x 

Walker, Valema & Robins 1988 x x  x 

Williams & Thomson 1985   x x 

Wilson et al. 2000    x 

Yeh, Chang & Chang 2005    x 

An “x” in a particular column indicates that the study lacked the feature in question. The gray rows represent 
studies that fulfilled all requirements. 

 
 
 
 
 
 



Table 2. Univariate Statistics of Respondents and Field(s) of Study by Group (Stanford/UVA 
Alumni Telephone Interviews). 

 Stanford University of Virginia 

 
7 

Categories 
10 

Categories 
7 

Categories 
10 

Categories 

N of Respondents 
     Number 
     Response Rate 
     Reverse Category Order 
 

 
328 

11.5% 
48.2% 

 

 
306 

ª 
46.1% 

 
266 

10.8% 
50.4% 

 
307 

ª 
45.0% 

7 Categories
b
 

     Biological, agricultural, physical, 
or related sciences 

     Health, nursing, or medical fields 
     Engineering, computer, 

mathematical, or related 
sciences 

     Psychology, economics, or other 
social sciences, except 
history 

     History, arts, or humanities 
     Business, communication or 

education 
     Some other field(s) 
     TOTAL 
 
10 Categories

b
 

     Biological, agricultural, or related 
sciences 

     Health, nursing, or medical fields 
     Computer, mathematical, or 

related sciences 
     Engineering 
     Physical or related sciences, 

including earth sciences 
     Psychology, economics, or other 

social sciences, except 
history 

     Business or communication 
     Education 
     History, arts, or humanities 
     Some other field(s) 
     TOTAL 
 

 
23.2% 

 
1.5 

19.2 
 
 

31.4 
 
 

21.7 
3.1 

 
0.0 

100.0 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

19.0% 
 

1.6 
4.6 

 
12.8 

3.3 
 

30.1 
 
 

2.6 
1.0 

24.5 
0.7 

100.0 

 
9.0% 

 
7.9 

15.8 
 
 

22.2 
 
 

25.6 
18.1 

 
1.5 

100.0 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6.2% 
 

5.9 
3.0 

 
17.7 

2.3 
 

22.3 
 
 

13.4 
2.6 

24.6 
2.0 

100.0 

Average Number of Classifications 
(Standard Deviation) 
Degree Year 
(Standard Deviation) 
Female 

1.30 
(0.62) 

1979.4 
(14.94) 
46.7 

1.29 
(0.72) 

1977.6 
(13.94) 
45.1 

1.28 
(0.59) 

1986.2 
(11.59) 
53.0 

1.29 
(0.60) 

1986.0 
(11.29) 
45.6 

Notes:  
a
 Response rate for total survey instead of by condition.  

b
 Classified according to data reported by the 

Stanford University Registrar’s Office. 



Table 3.  Open Question Reporting Errors by School and Response Condition (Stanford/UVA Alumni 
Telephone Interviews). 

 Stanford University of Virginia 

 7 
Original 

10 
Original 

7 
Reverse 

10 
Reverse 

7 
Original 

10 
Original 

7 
Reverse 

10 
Reverse 

Correct Report 90.6% 93.3% 95.6% 92.2% 82.6% 85.6% 82.1% 82.6% 
         
Misreport 4.1 3.0 0.6 1.4 4.6 4.2 3.0 4.4 
         
Over-report 5.3 3.0 3.8 6.4 5.3 6.0 7.5 7.3 
         
Under-report 0 0.6 0 0 7.6 4.2 7.5 5.8 

TOTAL 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

 
Correctly Report 
for Science and 
Engineering  

99.4% 97.6% 99.4% 97.2% 96.2% 96.4% 94.8% 95.7% 

         
Misreport into 
Science and 
Engineering 

0.6 1.8 0.6 2.1 0.8 2.4 1.5 3.6 

         
Misreport out of 
Science and 
Engineering 

0 0.6 0 0.7 3.0 1.2 3.7 0.7 

TOTAL 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

N 170 165 158 141 132 167 134 138 

 



Table 4.  Closed Question Classification Errors by School and Response Condition (Stanford/UVA Alumni 
Telephone Interviews). 

 Stanford University of Virginia 
 7 

Original 
10 

Original 
7 

Reverse 
10 

Reverse 
7 

Original 
10 

Original 
7 

Reverse 
10 

Reverse 

Correct 
Classification 

71.8% 70.9% 66.5% 68.1% 69.7% 64.1% 67.9% 58.7% 

         
Misclassification 9.4 10.9 13.3 12.8 15.9 19.2 17.2 18.1 
         
Correct 
Classification plus 
Erroneous 
Additional 
Classifications 

14.7 15.2 15.2 14.2 14.4 16.8 14.9 23.2 

         
Incomplete 
Correct 
Classification 

4.1 3.0 5.1 5.0 0 0 0 0 

TOTAL 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

 
Correctly 
Classified for 
Science and 
Engineering  

96.5% 93.3% 87.3% 89.4% 88.6% 84.4% 82.8% 87.0% 

         
Misclassified into 
Science and 
Engineering 

1.8 2.4 3.8 2.1 3.0 5.4 5.2 4.4 

 
Misclassified out 
of Science and 
Engineering 

1.8 4.2 8.9 8.5 8.3 10.2 11.9 8.7 

TOTAL 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

N 170 165 158 141 132 167 134 138 



 
Table 5.  Logistic Regression Predicting Closed Response Classification Errors (Stanford/UVA Alumni Telephone Interviews). 

 Stanford University of Virginia 

 All Errors 
Misclassification 

Errors 
SE Error All Errors 

Misclassification 
Errors 

SE Error 

Open Question Error 
  No Open Error

 a 

  Misreport 
  Over-report 
  Under-report 
 
Class Year 
Female 
 
Response Condition 
   7-Original

 a 

  10-Original 
  7-Reverse 
  10-Reverse 

 
 

1.47** 
1.51*** 
b 

 
.01

†
 

.34
†
 

 
 
 
.16 
.38 
.26 

 
 
.44 

1.58*** 
b 

 
.003 
.50

†
 

 
 
 
.29 
.49 
.36 

 
 
.29 

2.05*** 
b 

 
-.004 
.07 
 
 
 
.81 

1.52** 
1.20* 

 
 

1.69*** 
1.07** 
1.28** 

 
.01

†
 

-.09 
 
 
 
.31 
.10 
.54* 

 
 

1.95*** 
.004 

2.18*** 
 
.003 
.19 
 
 
 
.38 
.16 
.26 

 
 

1.15* 
.66 
.76

†
 

 
.001 
.10 
 
 
 
.40 
.50 
.17 

Intercept -24.65*** -2.84 3.99 -29.06*** -9.29 -4.12 

 Χ² Statistic 
DF 

28.87*** 
7 

17.14* 
7 

29.56*** 
7 

41.59*** 
8 

50.43*** 
8 

11.27 
8 

N 633 633 633 571 571 571 
†
.1 *.05 **.01 ***.001 

a 
Reference Category 

b
 predicts perfect failure 

SE Error is Science and Engineering Reporting Error. 



Table 6. Univariate Statistics of Respondents and Field(s) of Study by Group (Stanford Alumni-Parents 
Matching). 

 Alumni Parents 

 7 Categories 10 Categories 7 Categories 10 Categories 

N of Respondents 
     Number 
     Response Rate 
     Reported on Two Children 
 
Alumnus-Parent Matching 
 

 
1,000 

51.0% 
-- 

 
491 

49.1% 
 

 
1,013 

49.1% 
-- 

 
499 

49.3% 

 
832 

46.6% 
9.4% 

 
491 

59.0% 

 
900 

48.1% 
9.3% 

 
499 

55.4% 

7 Categoriesª 
 
     Biological, agricultural, physical, or 

related sciences 
     Health, nursing, or medical fields 
     Engineering, computer, mathematical, 

or related sciences 
     Psychology, economics, or other social 

sciences, except history 
     History, arts, or humanities 
     Business, communication or 

education 
     Some other field(s) 
     TOTAL 
 
10 Categoriesª 
     Biological, agricultural, or related 

sciences 
     Health, nursing, or medical fields 
     Computer, mathematical, or related 

sciences 
     Engineering 
     Physical or related sciences, including 

earth sciences 
     Psychology, economics, or other social 

sciences, except history 
     Business or communication 
     Education 
     History, arts, or humanities 
     Some other field(s) 
     TOTAL 
 

 
 

20.3% 
 

0.0 
20.1 

 
40.2 

 
17.0 

2.0 
0.4 

100.0 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

16.4% 
 

0.0 
4.3 

 
15.3 

4.6 
 

41.2 
 

1.4 
0.0 

16.5 
0.3 

100.0 

 
 

19.9% 
 

0.0 
20.9 

 
40.7 

 
16.5 

1.7 
0.3 

100.0 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

15.8% 
 

0.1 
3.8 

 
16.1 

3.8 
 

40.9 
 

1.7 
0.0 

17.2 
0.6 

100.0 

Average Number of Classifications 
(Standard Deviation) 
 
Alumni Degree Year 
(Standard Deviation) 
 
Female 
Parent Advanced Degree 

1.36 
(0.68) 

 
1997.1 

(8.78) 
 

53.9 

1.52 
(0.87) 

 
1997.5 

(8.52) 
 

55.9 

1.26 
(0.61) 

 
1997.3 

(8.25) 
 

45.3 
24.7 

1.30 
(0.64) 

 
1997.7 

(8.11) 
 

45.4 
25.0 

 
Note:  ª Classified according to data reported by the Stanford University Registrar’s Office. 



Table 7.  Open Question Reporting Errors by School and Response Condition (Stanford Alumni-Parents 
Matching). 

 Alumni Parents 

 7 
Categories 

10 
Categories 

7 
Categories 

10 
Categories 

Correct Report 96.8% 96.6% 89.9% 87.7% 
     
Misreport 0.6 0.3 5.5 7.6 
     
Over-report 2.2 2.4 3.9 3.3 
     
Under-report 0.4 0.7 0.8 1.5 

TOTAL 100.0% 100.0% 100.0% 100.0% 

 
Correctly Report 
for Science and 
Engineering  

99.3% 99.5% 98.0% 97.2% 

     
Misreport into 
Science and 
Engineering 

0.3 0.3 1.4 2.1 

 
Misreport out of 
Science and 
Engineering 

0.4 0.2 0.6 0.7 

TOTAL 100.0% 100.0% 100.0% 100.0% 

N 989 996 880 947 

 
  



Table 8.  Closed Question Classification Errors by School and Response Condition (Stanford Alumni-
Parent Matching). 

 Alumni Parents 

 7 
Categories 

10 
Categories 

7 
Categories 

10 
Categories 

Correct 
Classification 

69.8% 58.3% 64.8% 56.2% 

     
Misclassification 11.5 14.4 18.2 24.9 
     
Correct 
Classifications 
plus Erroneous 
Additional 
Classifications 

14.1 22.1 9.9 12.6 

     
Incomplete 
Correct 
Classifications 

4.6 5.1 7.0 7.3 

TOTAL 100.0% 100.0% 100.0% 100.0% 

 
Correctly 
Classified for 
Science and 
Engineering  

93.2% 93.4% 88.7% 87.8% 

     
Misclassified into 
Science and 
Engineering 

5.6 5.6 10.0 10.7 

 
Misclassified out 
of Science and 
Engineering 

1.2 1.0 1.3 1.5 

TOTAL 100.0% 100.0% 100.0% 100.0% 

N 1000 1013 910 983 

 



 
Table 9.  Logistic Regression Predicting Closed Response Classification Errors (Stanford Alumni-Parents Matching). 

 Alumni Parents 

 All Errors 
Misclassification 

Errors 
SE Errors All Errors 

Misclassification 
Errors 

SE Errors 

Open Question Error 
  No Open Error

 a 

  Misreport 
  Over-report 
  Under-report 
 
Class Year 
Female (Alumnus) 
 
Response Condition 
   7-Original

 a 

  10-Original 
 
Female (Parent) 
Multiple Child Response 
Advanced Degree (Parent) 
 

 
 

1.57* 
1.53*** 
1.11

†
 

 
.03*** 
.12 
 
 
 
.50*** 
 

 
 

-.08 
.53 

1.72** 
 
.02* 
.19 
 
 
 
.24

†
 

 
 

b 

1.08** 
1.78

†
 

 
.01 
.63** 
 
 
 

-.06 

 
 

2.00*** 
1.35*** 

.89* 
 
.01 
.29** 
 
 
 
.34** 
 
.001 

-.01 
-.11 

 
 

1.61*** 
-.12 
1.35** 

 
.0004 
.07 
 
 
 
.30* 
 
.05 

-.05 
-.25

†
 

 
 

1.78*** 
0.38 
1.04* 

 
-.02* 
.48*** 
 
 
 
.01 
 
.26

†
 

-.31 
-.42* 

Intercept -64.38*** -41.22* -20.00 -19.45 -2.50 39.43 

 Χ² Statistic 
DF 

91.24*** 
6 

20.29** 
6 

23.06*** 
5 

141.25*** 
9 

85.83*** 
9 

100.18*** 
9 

N 2013 2013 2004 1892 1892 1892 
†
.1 *.05 **.01 ***.001 

a 
Reference Category 

b
 predicts perfect failure 

SE Error is Science and Engineering Reporting Error. 



Table 10.  Parent Errors by Whether Alumni Responded (Stanford Alumni-Parent Matching). 

 Closed Open 
 

Response 
Non-

Response 
Response 

Non-
Response 

Parents     
Correct Report 
 

60.7% 59.9% 89.3% 88.1% 

Misreport 
 

20.4 22.0 5.4 7.9 

Over-report 
 

11.6 11.0 3.8 3.4 

Under-report 7.3 7.1 1.6 0.7 

Total Percent 
Total N 
Χ² (3) 

100% 
990 

0.85 

100% 
903 

100% 
961 

7.39 

100.0% 
866 

 



Table 11.  Percent of Parents Open Question Report Errors by Alumni Classification Errors (Stanford 
Alumni-Parent Matching). 

 Alumni 
 Correct 

Report 
Misreport 

Over-
report 

Under-
report 

Parents     
Correct Report 
 

90.1% 100.0% 68.4% 33.3% 

Misreport 
 

5.0 0 21.1 16.7 

Over-report 
 

3.6 0 10.5 0 

Under-report 1.3 0 0 50.0 

TOTAL N 
TOTAL % 

921 
100% 

4 
100% 

19 
100% 

6 
100% 

 



Table 12.  Percent of Parent Closed-Question Classifications Errors by Alumni Classification Errors 
(Stanford Alumni-Parent Matching). 

 Alumni 
 Correct 

Classification 
Misclassification 

Correct Classification + 
Erroneous Classification 

Incomplete Correct 
Classifications 

Parents     
Correct Classification 
 

78.9% 19.1% 44.6% 2.0% 

Misclassification 
 

9.5 58.8 29.0 24.5 

Correct Classification + 
Erroneous Classifications 
 

10.3 8.4 20.4 4.1 

Incomplete Correct 
Classifications 

1.4 13.7 5.9 69.4 

TOTAL N 
TOTAL % 

624 
100.0 

131 
100.0 

186 
100.0 

49 
100.0 

     

 



Table 13.  Agreement by Alumni and Parents (Stanford Alumni-Parent Matching). 

 All Parents 
Parents Making Any 

Error 
Parents Making 

Misclassification Error 

 % Agree /ƻƘŜƴΩǎ Y % Agree /ƻƘŜƴΩǎ Y % Agree /ƻƘŜƴΩǎ Y 

7 Categories 
  Biological, agricultural, 

physical, or related 
sciences 

 
     Health, nursing, or medical 

fields 
 
     Engineering, computer, 

mathematical, or 
related sciences 

 
     Psychology, economics, or 

other social sciences, 
except history 

 
     History, arts, or humanities 
 
     Business, communication 

or education 
 
     Some other field(s) 
 

10 Categories 
  Biological, agricultural, or 

related sciences 
 
     Health, nursing, or medical 

fields 
 
     Computer, mathematical, 

or related sciences 
 
     Engineering 
 
     Physical or related 

sciences, including 
earth sciences 

 
     Psychology, economics, or 

other social sciences, 
except history 

 
     Business or communication 
 
     Education 
 
     History, arts, or humanities 
 
     Some other field(s) 

 
94.9 

 
 
 

92.0 
 
 

96.5 
 
 
 

85.5 
 
 
 

86.9 
 

95.9 
 
 

87.1 
 
 
 

92.8 
 
 

94.4 
 
 

92.8 
 
 

94.8 
 

94.4 
 
 
 

82.8 
 
 
 

96.4 
 

96.6 
 

84.8 
 

89.2 

 
.84*** 
 
 
 
.22*** 
 
 
.92*** 
 
 
 
.68*** 
 
 
 
.66*** 
 
.59*** 
 
 
.24*** 
 
 
 
.76*** 
 
 
.31*** 
 
 
.73*** 
 
 
.83*** 
 
.59*** 
 
 
 
.62*** 
 
 
 
.51*** 
 
.09* 
 
.63*** 
 
.21*** 

 
88.0 

 
 
 

81.7 
 
 

91.5 
 
 
 

65.1 
 
 
 

72.6 
 

92.0 
 
 

69.7 
 
 
 

87.8 
 
 

89.2 
 
 

89.2 
 
 

88.7 
 

92.0 
 
 
 

68.1 
 
 
 

96.7 
 

93.4 
 

75.1 
 

79.8 

 
.74*** 
 
 
 
.20** 
 
 
.77*** 
 
 
 
.27*** 
 
 
 
.28*** 
 
.46*** 
 
 
.16* 
 
 
 
.69*** 
 
 
.32*** 
 
 
.73*** 
 
 
.57*** 
 
.28*** 
 
 
 
.33*** 
 
 
 
.57*** 
 
.10

† 

 

.41*** 
 
.21*** 

 
86.4 

 
 
 

89.8 
 
 

93.2 
 
 
 

54.6 
 
 
 

63.6 
 

95.6 
 
 

60.2 
 
 
 

90.4 
 
 

93.0 
 
 

93.9 
 
 

83.3 
 

93.9 
 
 
 

61.4 
 
 
 

99.1 
 

95.6 
 

66.7 
 

71.1 

 
.57*** 
 
 
 
.52*** 
 
 
.81*** 
 
 
 
.05 
 
 
 
.17* 
 
.58*** 
 
 
.14

†
 

 
 
 
.62*** 
 
 
.56*** 
 
 
.86*** 
 
 
.24*** 
 

-.03 
 
 
 
.17** 
 
 
 

-- 
 
.27*** 
 
.29*** 
 
.16* 

 



Table 14.  Logistic Regression Predicting Closed Response Classification Errors by Parents Matched to 
Alumni Errors (Stanford Alumni-Parent Matching). 

 Parents 

 All Errors 
Misclassification 

Errors 
SE Error 

Alumni Closed Error 
  No  Error

 a 

  Misclassification 
  Over-classification 
  Under-classification 
 
Open Question Error 
  No Open Error

 a 

  Misreport 
  Over-report 
  Under-report 
 
Class Year 
Female (Alumnus) 
 
Response Condition 
   7-Original

 a 

  10-Original 
 
Female (Parent) 
Multiple Child Response 
Advanced Degree (Parent) 

 
 

2.88*** 
1.64*** 
5.24*** 

 
 
 

1.91*** 
1.92*** 

.92 
 

-.01 
.11 
 
 
 
.09 
 
.08 

-.06 
-.10 

 
 

2.70*** 
1.43*** 
1.04*** 

 
 
 

1.63*** 
-.04 
1.66** 

 
-.01 
-.13 
 
 
 
.05 
 

-.03 
-.10 
-.42

†
 

 
 

1.94*** 
1.01*** 

-1.49 
 
 
 

1.61*** 
-.04 
.94 
 

-.04** 
.46* 
 
 
 

-.24 
 
.34 

-.36 
-.64* 

Intercept 9.47 14.00 71.39 

 Χ² Statistic 
DF 

344.88*** 
12 

191.63*** 
12 

100.61*** 
12 

N 990 990 990 
†
.1 *.05 **.01 ***.001 

a 
Reference Category 

b
 predicts perfect failure 

SE Error is Science and Engineering Reporting Error. 

 


