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Abstract

Survey methods typically elicit respondent characteristics directly from respondents. However, these responses may be intentionally biased or unintentionally contain measurement
error. A response to both of these concerns is to invite assessments of respondent characteristics by co-respondents. It may be possible for a surveyor to identify a group of corespondents whose average bias can be assumed to be lower than that of the respondent.
Though co-respondents may individually make larger errors in their assessment of a respondent’s characteristics, the ability to average those errors across multiple claims may lead to
reductions in the overall bias. This paper develops these ideas and tests them using data
on civil servants in Nigeria. It finds that measures of corruption based on co-respondent
assessments perform far better than those based on respondent claims.
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Introduction

Survey methods have almost universally relied on the direct elicitation of an individual’s state. Individuals are asked by enumerators to characterise their state along multiple dimensions, from age, through
income, to beliefs and experience of the world. However, this ignores the possibility that in households,
communities, and organisations, there are other individuals surveyed, co-respondents, who may also have
information on a respondents state which could either correct for any bias that the respondent introduces
into their own response or increase the accuracy of measurement.
This paper looks at how greater use of co-respondents claims on respondents’ states might improve
the precision and efficiency of estimates of individual states of nature. This is particularly important
when respondents may introduce large biases into their claims or make significant errors about their
own characteristics. For example, when asked the extent to which a public official is involved in corrupt
activities, the official may be averse to reporting the extent of the truth. Or when asked what their
IQ is, individuals may make errors in their assessment simply because they cannot precisely measure it.
Asking other individuals surveyed about a respondents characteristics may be a way to confront these
issues. Other officials may be more willing to report the corruption of their colleagues than of themselves.
Multiple assessments of a person’s IQ from those who know them may be a better approximation on
average than the single claim of the individual.1
Approaches to bias or measurement error in survey responses have typically targeted improvements in
survey design, or statistical procedures to correct for the concerns. For example, recent responses to the
bias induced by asking respondents about sensitive topics such as corruption or recreational drug use
have focussed on the elicitation of direct responses through indirect questioning or the anonymisation
of individual responses (see Krumpal et al (2014) for a review of the recent literature). One example of
this is ‘list randomization’, wherein respondents are asked to count the number of statements in a list
that are true for them. By giving a random subset of respondents a list with a key additional statement
designed to capture sensitive behaviour, the surveyor can identify the proportion of the sample engaging
in the sensitive behaviour without being able to identify the individuals engaged in it.
A distinct approach would be to use the knowledge of the other individuals in the survey (such as other
members of the household, of the village, or of the organisation) to provide their own assessments of a
respondents state. An advantage of using co-respondents is that there may be a group for whom the
researcher is comfortable assuming the average bias is lower than that of the respondent. A disadvantage
of using co-respondents is that they may have less accurate information over the true state of the
respondent, and thus they may make larger unintended errors. However, as the number of co-respondents
included in the joint assessment increases, for many error processes the mean of the average of these
claims decreases, potentially to less than the expected error of the respondent themselves.
This approach would shift the focus of survey questions from an emphasis on the respondent to an
emphasis on other respondents, or some aggregate of those others. For example, rather than asking
public officials, ‘On what proportion of the projects that you work on do you break the public service
rules?’, ask co-respondents, ‘On what proportion of projects in your organisation do you observe (others/a
specific group/a specific person) breaking the public service rules?’ Rather than asking, ‘How frequently
do you use recreational drugs?’, ask ‘How frequently does (that individual/that group) use recreational
drugs?’.
1 This has been tested empirically by the psychology literature. There is a weak correlation between self-assessments of
IQ and the IQ test results themselves (Paulhus, 1998), and co-respondents are more effective at assessing IQ, particularly
teachers of pupils (Chamorro-Premuzic et al, 2009). Parents typically bias their child’s IQ assessment upwards, though
there are cultural determinants of that bias such as Japanese parents being too modest (Furnham and Fukumoto, 2008).
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Though they have not been systematically analysed along the lines laid out in this paper, survey questions
assessing others states have been fielded. In the field of educational psychology, psychologists have asked
individuals to rank themselves within a group, requiring individuals to make assessments of others’
states. That literature has found that accuracy is greatly improved when respondents have prolonged
interactions (Kenny, 1991; Paulhus and Bruce, 1992), when the task is well defined and when the action
has already occurred (Forest and Heath, 1996). In a distinct context, surveys of sanitation uptake have
questions on the degree to which other individuals undertake sanitation activities.
Despite the existence of survey questions detailing the states of others in a small number of settings,
in the main they have not been analysed in the setting laid out here. This paper contributes to the
literature by highlighting the potential power of co-respondent assessments as a means to reduce bias
and error in survey characterisations of respondents.
The rest of the paper is organized as follows. Section 2 lays out a theoretical justification for the use of
co-respondent assessments in surveys. Section 3 then applies these ideas to data from the Nigerian civil
service. Section 4 provides concluding comments and discussion.

2
2.1

Theory
Main idea

Let us suppose we are interested in an index θ that characterises some aspect of individuals in a population. A key aim in most respondent surveys is the recovery of θi , the state of nature for individual
i. Whilst we might aggregate these quantities over multiple individuals, the heart of the survey exercise
is frequently to identify the state of nature of each individual. Since this process is based on claims by
respondents, the ambition is to minimise the distance between assessments of θi by respondents (or their
co-respondents) and its true value.
Typically we aim to recover θi by using direct responses of individual i regarding her state of nature with
respect to θ, θ̂ii . Suppose that the response of individual i is made up of what individual i perceives to
be the truth, θei , which is the truth plus a stochastic error term, εi , and a bias, bi ∈ (−∞, ∞).2 Whilst
the deviation from θi due to the error is unintended by the respondent, the deviation from θi due to the
bias is intended. The respondent’s claim over θi is therefore,

θ̂ii = bp (θi + εi )

(1)

where I have assumed that the proportion of the truth perceived by i that she reports is common across
individuals and is equal to bp .
Neither εi or bp are observed by the econometrician. Thus, when estimating θi without knowledge of εi
or bp , our estimate is constrained to (2.1). When estimating features of θ across a group, such as the
mean, direct responses give us,
n
n
n
1X
bp X
bp X
θ̂ii =
θi +
εi
n i=1
n i=1
n i=1

(2)

2 I assume here the the individual does not try to correct for the error in their estimation or at least that we are dealing
here with the error after any corrections.
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where we defined the mean of θ as

θ1 +θ2 +···+θn
.
n

At the limit, (2.1) becomes,

n

1X
θ̂ii = bp θ + bp lim E [εi ]
n→∞ n
n→∞
i=1
lim

(3)

By limiting ourselves to recovering θi through the single direct response of the respondent, we limit
ourselves to the bias and error of a single individual. If we expand the set of respondents that make
claims on θi to co-respondents of i we may be able to find a group whose (potentially weighted) average
estimate of θi may be closer to the true θi .
Assume that we have n − 1 assessments of θi , with

θ̂ji = bji (θi + εji )

(4)

where θ̂ji is the claim of co-respondent j regarding the value of θi , εji is the error j makes over the true
value of θi , and bji is the bias in the claim of j over i’s state of nature. We can then take some statistic
of these multiple claims on θi , such as the mean,
n−1
n−1
n−1
1X
1X
1X
θ̂ji =
bji θi +
bji εji
n
n
n
j6=i

j6=i

(5)

j6=i

For each respondent i, we can construct a vector of co-respondent assessments of θi . In a survey setting,
such a process may be too burdensome on respondents to be realistic. We can therefore use a variant
of this principle by asking respondents to assess θ for all the other n − 1 members of the group or
organisation excluding them. This leads to a series of co-respondent claims of the following form,

θ̂ij =

n−1
n−1
bo X
bo X
θj +
εj
n−1
n−1
j6=i

(6)

j6=i

where we simplify by assuming that bij is same for all co-respondents, and equal to bo , and that εij has
the same underlying distribution for all co-respondent assessments. In this case, we can estimate the
group mean as follows,
n

n n−1

n n−1

j6=i

j6=i

XX
XX
bo
bo
1X
θ̂ij =
θj +
εj
n i=1
n (n − 1) i=1
n (n − 1) i=1

(7)

which in the limit becomes,
n

1X
θ̂ij = bo θj + bo lim E [εj ]
n→∞ n
n→∞
i=1
lim

(8)

Note, even if there is no relative bias across respondents and co-respondents, but the respondent observes
their state with noise, adding the responses of co-respondents increases the efficiency of the estimator of
the respondents state.
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To fix ideas, I will continue the discussion based around the construction of group or organisational
means. These are relevant to any organisational characteristics, features of an individual in the group,
or any team or group characteristic. Estimating across a vector of characteristics, rather than a single
mean, follows the same logic.
By comparing across (2.1) and (2.1), we can see that there are two potential areas in which the use of
co-respondent claims, rather than respondent claims, might reduce the distance between our assessment
and the truth. First, ignoring the errors, when the average bias of co-respondents is lower than that of
the respondent, bo < bp , the co-respondents claims will be better approximations of the true value of θ.
Second, any statistic we might construct that averages across multiple co-respondent claims will benefit
from a potential reduction in the average error. Whilst the expected size of the relative errors will depend
on the exact nature of the underlying error process, in a large class of plausible cases, averaging across
stochastic draws from a distribution will drive the estimate towards a low relative mean.
A simple example illustrates how having multiple assessments of a respondent’s characteristic may reduce
the overall bias. Ignoring the bias, suppose that co-respondents were prone to making errors over the
true state of nature for i that were on average twice as large as that of respondent i. Thus, σo2 = 2σp2 ,
and there were no other differences between the error
co-respondents.
 processes of respondents and
h
i
2 


σo2
1
1
Since E n−1
= n−1
θ1i + θ2i + · · · + θ(n−1)i = 0 and E n−1
θ1i + θ2i + · · · + θ(n−1)i
, the corespondents joint expected assessment of θ would be more accurate than the respondent’s after the third
co-respondent assessment was included in the analysis. Similarly, if co-respondents were liable to make q
times the error of respondents, by the inclusion of the (q + 1)th co-respondent assessment, their accuracy
would be greater in expectation than that of a single respondent.
Each of these steps requires assumptions to be made on the underlying relative claims of respondents
and co-respondents. The utilisation of co-respondent claims rests on the relative sum of bias and error
being smaller for the group of co-respondents utilised for estimating the respondent’s state. However,
we can investigate the impact of bias and measurement error separately. The bias caps the coefficient
on corruption to a finite level, whilst measurement in a classical errors-in-variables setting reduces the
absolute value of the coefficient. This second effect is more extreme at lower numbers of observations,
whilst the bias effect is constant.
To see this diagrammatically, Figure 1 describes the expected path of the coefficient on the measures
defined by respondent and co-respondent analysis respectively as we increase the number of individual
responses used to make up the two measures. The horizontal axis is the number of respondents or corespondents utilised in the construction of the measure, and the vertical axis is the coefficient. We will
investigate a setting in the empirical section where the true parameter is negative, and so the graph echoes
this with a true θ less than zero. As the number of individuals used to construct the measure increases,
the absolute size of the coefficient rises, as the relative measurement error decreases (the measure is
being created using the information from a larger number of individuals, reducing average measurement
error). We therefore see the two sets of coefficient move towards the true value of θ. However, the bias
caps the coefficient on the respondent-based measure at an artificially low level, with the co-respondent
coefficient converging to the truth.
In this example, the co-respondent measure dominates the respondent measure at all levels, but it is
feasible that in some settings the co-respondent coefficient curve crosses the respondent coefficient curve
at a point n? , where the number of observations utilised to create the measures is such that the mean
relative deviation of the co-respondent measure becomes less than that of the respondent measure.
With sufficient sample size and appropriate assumptions on the error terms, comparison of the respondent
5

and co-respondent means is a direct measure of the relative bias. In Figure 1, the vertical space labelled
as (1) is a deviation in the coefficient from its true value due to measurement error, whilst the vertical
space labelled (2) is a deviation arising from the relative biases, and assuming a zero-bias in the corespondent measure, is a measure of the bias of respondents over their own states. We will be able to
empirically replicate this logic in the empirical section.

2.2

Extensions

This paper assesses the tradeoff between the reduction in bias and the additional noise that arises from
asking co-respondents about respondents states of nature. So far, the discussion has taken all of the
co-respondents as equally valid contributors to the assessment of a respondents state. It may be that
some co-respondents are more informed about a respondent than others, and efficiency would dictate
that we weight their claims over the respondent’s state more highly than those of others. So long as we
can obtain measures or proxies of how closely co-respondents know respondents (specifically along the
margin being assessed in the survey), we can weight different co-respondents claims differentially.
We can weight a co-respondents responses in two ways. First, we may believe that the individual corespondent has superior information across all other respondents (they have a greater appreciation of
the group common across respondents). We can see this as a common weighting, wi . Second, we can
vary the weighting by respondent-co-respondent pairs, where we think that some co-respondents have
superior knowledge about some respondents but not others. We can see this as a vector of i − j pairs,
wij . This implies that (2.1) becomes,
n

n

n−1

n

n−1

X X
X X
1X
bo
bo
θ̂ij =
wi
wij θj +
wi
wij εj
n i=1
n (n − 1) i=1
n (n − 1) i=1
j6=i

(9)

j6=i

In the corruption setting, when a co-respondent is making claims at the organisational level (‘my colleagues at this organization are corrupt on x% of projects’), we can weight their responses by a proxy of
how well they know the organization. For corruption assessments of individuals by individuals, it could
be ‘what proportion of projects that your colleague works on do you work on with him/her?’ Clearly
there needs to be a balance between improved knowledge of another individual, and the degree to which
proximity leads to an increase in bias due to self-incrimination or another reason.
So far we have looked at a case in which everyone is similarly biased about their own responses and not
about others. Where there are reasons to suspect this may not be true, we can again vary the weightings
over bias by co-respondent, bi , and by respondent-co-respondent pairs, bij . This leads to an expression
of the form,
n

n

n−1

n

n−1

X
X
X
X
1
bo
1X
θ̂ij =
bi wi
bij wij θj +
bi wi
bij wij εj
n i=1
n (n − 1) i=1
n (n − 1) i=1
j6=i

(10)

j6=i

There may be concerns over the separability of bias and co-respondent knowledge. If a co-respondent is
close enough to a respondent that she has superior information about her, she may also feel committed
to limit truth-telling about her.
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3

Empirical Evidence

To validate the efficacy of the method laid out above, we require a data set that has respondent assessments of their own state of nature, co-respondent assessments of others state of nature, and credible
independent assessment of the true value of the state of nature. A motivating theme for the argument
laid out here is that self-incrimination may be a source of serious bias in self-reporting. Thus, an optimal
setting for an empirical investigation would be one in which respondents fear incriminating themselves.
Such a setting is the discussion of corruption in public agencies in the Federal Government of Nigeria.
To investigate the issues laid out above empirically, I exploit data from a unique data set that surveys
civil servants in Nigeria on both their and others corruption, and contains independent assessments of
the infrastructure projects they work on; projects that suffer from any corruption they might be involved
in.3

3.1

Data

The data I use studies 63 organizations in the Nigerian federal civil service, including government ministries and other federal agencies. I measure the claims civil servants in these 63 organizations make
about the corruption they either come under pressure to undertake themselves, or that they observe
others involved in.
I measure civil servants’ claims over corruption through a survey fielded to a representative sample of
4100 civil servants, corresponding to 13% of all bureaucrats in the 63 organizations I study. Civil servants
were asked to ‘Think about recent projects and/or programmes you worked on for this organisation. In
what proportion of the projects have you had to face the following difficult challenges?’ They were then
asked to consider this statement for a number of options, including ‘I was put under pressure to divert
some of the funds’ and ‘I observed others breaking service rules for their own benefit’. The first of
these is a measure of the individual experience of corruption akin to (2.1), that could be perceived to be
self-incriminating. The second of these is a measure of the perception of others corruption akin to (2.1).
At the organisational level, bureaucrats state that they are put under pressure to engage in corrupt
activities on 17% of projects. However, they claim that they observe others engaging in corrupt activities
on 37% of projects. This is remarkably close to the number of projects in our data that do not ever get
started, as will be described below. Thus, the levels averages seem to imply that civil servants are more
willing to report on the corruption of others than of themselves.
To verify the validity of these claims, I assess the extent to which the organizations implement 4700
small-scale infrastructure projects. Projects are of 11 types common to the Nigerian public sector,
including construction (boreholes, buildings etc.) and non-construction types (procurement, training
etc.). These public projects are managed by the civil servants I interviewed and though not the only
source of corrupt rents, they are the main source of public funds managed by the civil servants. To assess
the extent to which these projects were hindered by corrupt practices, I worked with a set of engineers
fully independent of government to trace the implementation of each of these projects. Monitoring teams
visited project sites 18 months after the infrastructure projects were approved and recorded whether the
project had started, and its stage of completion.4
3 Rosenfeld et al (2014) note how limited access to suitable sensitive information has limited the empirical study of
asking sensitive questions, emphasising the contribution of this data set.
4 Evaluations of the OPEN process indicate it successfully achieved its aims (Eboh 2010, Dijkstra et al 2011). To ensure
the accuracy of monitoring reports, the Presidency put in place a system of checks and balances. First, a centralized team
of technocrats monitored the evaluation teams, providing them with training and opportunities for standardization of their
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My outcome variable is a continuous zero to one measure of project completion rates. Whilst all projects
are intended to have been completed by the time the monitoring teams reached the projects, the average
completion rate was just over 50%. The majority of the variation arises from some projects being starved
of funding within the organisation. Though funding was budgeted for all the projects, 37% of projects
are never started, whilst 31% of projects are completed fully.
For all of the organizations under study I collected data on their budgets, staffing and management
practices. Given that corruption might vary across project and organisational observable characteristics, I will condition on these in the regressions, as well as on a series of noise controls that measure
characteristics of the interviews, such as the day of the week and its duration.

3.2

Results: Main idea

To test the relative efficacy of respondent versus co-respondent survey techniques, we can benchmark the
degree to which claims of organisational corruption match independent measures of that corruption. The
measures of project completion are a major avenue for corruption in the Nigerian civil service. However,
being one of a number of such avenues (others being rents from recurrent expenditures and extortion from
citizens), we should see them as a lower bound on corruption. The coefficient on a successful measure
of corruption should therefore approximate or exceed -1, implying that a percentage point increase in
claims of corruption leads to a percentage point decrease in the level of public projects implemented.
My empirical specification has as its unit of observation project i of type j in organization n. I estimate
the following OLS specification, where yijn is the project completion rate and corruptn is the measure
of corruption in the organization,

yijn = β0 + β1 corruptn + β2 P Cijn + β2 OCn + λj + ijn

(11)

P Cijn and OCn include project and organizational characteristics respectively. As many organizations
implement project type j, I control for project type fixed effects λj . Standard errors are clustered by
project type-organization. The coefficient of interest across specification is β1 as we vary the measure
of corruption from that built using direct responses to that built using co-respondent assessments. The
core assumption underlying analysis is that the bias exhibited by public officials when describing the
pressures they are under for corrupt acts is greater than the bias they exhibit when making claims over
other public officials in the organisation. This is the core assumption of the analysis and it cannot be
tested.
Table 1 presents our results and shows that the way corruption is measured matters. Column 1 presents
the results of running specification (3.2) using a measure of corruption based on direct responses. The
coefficient is negative, but well below −1, and insignificant at the normal levels. Taking this result
at face value, a researcher would imply that corruption does not significantly impact the quality of an
organisation’s outputs.
Column 2 of Table 1 presents the results of specification (3.2) using a measure of corruption based on
co-respondent assessments. Now the coefficient is (correctly) well above 1 in absolute terms, and the coefficient is statistically significant at the 1% level. Using this method of constructing a corruption measure,
methods at national conferences. Second, evaluators were asked to provide material, photographic, or video evidence to
support their reports. Third, the national teams and Presidency performed random checks on evaluated sites, all of which
were consistent with the findings of OPEN monitors.
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Table 1: Respondent and Co-Respondent Measures of Corruption

Corruption measure

Controls

(1) Pressure

(2) Observation

(3) Weighted

-0.70

-1.22***

-0.89***

(0.43)

(0.33)

(0.32)

Project and Organizational

Fixed Effects

Project Type

Observations (clusters)

4721 (201)

*** denotes significance at 1%, ** at 5%, and * at 10% level. Standard errors in parentheses
are clustered by project type within organization. Project type fixed effects relate to whether
the primary project classification is a financial, training, advocacy, procurement, research, electrification, borehole, dam, building, canal or road project. Project controls include the budget,
whether it is new or rehabilitation project, and a measure of its technical complexity. Organizational controls include the logs of number of employees, total budget, and capital budget, the
share of the workforce with degrees, with postgraduate qualifications, and management practice
indices related to autonomy, incentives/monitoring and other practices. Noise controls include
interviewer dummies, indicators of the seniority, gender, and tenure of the managers who responded, the day of the week and time the interview was conducted, a dummy for whether
the interview was conducted during Ramadan, the interview duration, and an indicator of the
reliability of the information as coded by interviewers.

a researcher would imply that corruption is an important determinant of organisational productivity in
the Nigerian public sector.
The regression results are a first validation of the principles laid out in this paper. However, as described
in section (2.1), we can use this data for other tests of validation. For the results above, I utilised all
of those individuals surveyed to construct the measures of corruption. To test the impact of increased
observations on our estimates, I can take a random sub-sample of the officials I interviewed from the
total pool, and estimate the coefficient on these. I can do this for 1%, 2%, 3% and so on of my pool of
officials and plot the dynamics of the coefficients as I increase the sample.
To avoid a lucky draw, I draw 100 random numbers to act as seeds to generate a further 100 random
numbers each, and repeat the above process 100 times. I then average across these results, and plot the
average coefficients in Figure 2. The coefficients relating to measures based on respondent assessments
are those in blue, whilst those based on co-respondent assessments are those in red.
The results closely mirror what we would expect if the estimates were suppressed by both bias and
measurement error. As I include a larger proportion of the officials interviewed in the construction of
the corruption measures, the compression of the estimate is reduced. The measure of corruption based
on direct responses converges to a lower value than that based on co-respondent assessments, reflecting
the difference in bias.

3.3

Results: Extensions

In the OPEN context, we have claims on how corrupt colleagues at the organization are. In section 2.2,
I argued that individuals who had better information over the organisation should be given a greater
weighting in the analysis. Here, to weight the responses of co-respondents, we therefore require an
indicator of how well the co-respondent can detect the corruption of others in the civil service. For
9

this example, I use the number of years the individual respondent has been at within the civil service.
This is akin to wi in equation (2.2). I do not have data suitable to estimate variable weights at the
respondent-co-respondent level, or to estimate variable biases.
The results are displayed in Column 3 of Table 1. We see that the coefficient on the co-respondent
measure is still close to 1 and statistically significant at the 1% level, but is not as large as that without
weighting. It may be that those who have been longest in the service know it best, but are also most
reticent to discuss sensitive matters more generally.5 This combination of bias and weighting was briefly
discuss in the theory section, and is an area for further empirical exploration with data rich enough to
separate weighting and bias.

4

Discussion

This paper has proposed a novel method for designing survey questions that relies on the information
that co-respondents have about respondents. Rather than asking individuals directly to characterise
themselves on sensitive topics, we ask others in the survey that know them to assess their true state of
nature. This has the benefit of allowing us to find a group of co-respondents who may have a lower bias
in responding, and by averaging across many co-respondents, possibly a lower average error as well.
The determinants of bias will vary across individuals, but the design of questions for co-respondents
should take into account how closely a question framing is to the co-respondents own identity. A corespondent may introduce little bias into a discuss of other members of their village, but may strongly
identify with the larger conception of clan, and introduce a greater bias in response to questions related
to clan. In the same way as questions have traditionally aimed to be framed in a way respondents find
most palatable, questions designed for co-respondents, though providing a greater degree of freedom,
may be subject to their own constraints.
Similarly, framing questions such that they facilitate co-respondents making the smallest errors possible
would be useful in increasing the benefit of this method of investigation. Given the novelty of corespondent assessment, there is considerable design features that require testing and further research.
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Figure 1: Theoretical validation of co-respondent methodology

Figure 2: Empirical validation of co-respondent methodology
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