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Abstract

This paper presents a novel approach of leverag-
ing Inter-Annotator Agreement (IAA), tradition-
ally used for assessing labeling consistency, to
optimize Data Management Operations (DMOps).
We advocate for the use of IAA in predicting the
labeling quality of individual annotators, leading
to cost and time efficiency in data production. Ad-
ditionally, our work highlights the potential of
IAA in forecasting document difficulty, thereby
boosting the data construction process’s overall ef-
ficiency. This research underscores IAA’s broader
application potential in data-driven research op-
timization and holds significant implications for
large-scale data projects prioritizing efficiency,
cost reduction, and high-quality data.

1. Introduction
Within industry settings, data specificity to principal busi-
ness domains is crucial, particularly for B2B companies
requiring data congruent with customer needs and business
objectivest (Zha et al., 2023). This has led many companies
to create proprietary data and stimulated research into effi-
cient data construction pipelines, namely Data Management
Operations (DMOps) (Choi & Park, 2023).

In the pursuit of time and cost efficiency in DMOps, pre-
empting labeling errors to minimize data quality degradation
is of paramount importance. This necessitates effective fore-
casting of data quality, data production time and cost, and
judicious task allocation amongst workers. Consequently,
the ability to predict data quality in advance to curb unnec-
essary costs and forestall worker errors is vital to enhancing
data quality (Ge et al., 2017).
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In this paper, we present an innovative application of the
Inter Annotator Agreement (IAA) (Artstein, 2017), a met-
ric traditionally used for assessing labeling consistency, to
augment the efficiency of DMOps. We first demonstrate
how IAA can be employed to predict individual workers’
labeling quality. By measuring and comparing the IAA
scores of workers, we identify those whose scores signif-
icantly deviate from the norm, visualized via a heatmap.
This approach facilitates targeted retraining, preemptively
mitigating quality disparities amongst workers and naturally
leading to improved data quality, time, and cost reductions.

Further, we illustrate how IAA can be leveraged to predict
document complexity. By gauging the IAA score of docu-
ments during the pilot phase and comparing these with the
scores of pre-existing documents, we can preemptively fore-
cast document difficulty. This capability enables effective
planning for modeling efforts and task allocation, bolstering
the overall operation’s efficiency.

However, this paper aims to apply IAA not only to measure
the level of agreement in data but also to predict data quality
and improve DMOps process efficiency.

2. Predictive Analysis of Labeling Quality by
Worker

Task In this study, we have chosen to focus on the task
of Visual Information Extraction (VIE) (Yu et al., 2021)
underpinned by Optical Character Recognition (OCR) tech-
nology. The complexity of this task necessitates the labeling
of key-value parsing information, enabling the extraction of
relevant data from the recognized text, the understanding of
structured information, and facilitating subsequent analyses
or processing.

Setting Our experimental design incorporates a variety
of official documents. This includes certificate of resident
registration (10 pages), certificate of archived family rela-
tions registration (10 pages), certificate of family relations
(10 pages), and certificate of basic residence registration (10
pages). These documents collectively encompass a wide
range of information, including personal details, family re-
lationships, and specific identification data such as birth
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dates, genders, and issuance dates. This information neces-
sitates tagging by the assigned workers. Our experimental
procedure engaged three workers (A, B, C) for this task.

Figure 1. Kappa coefficients for each worker in the four official
documents

Results The quality prediction of labeling per worker was
examined through the experimental results delineated in
Figure 1. Our primary objective was to visually render the
Inter-Annotator Agreement (IAA) results in a heatmap for-
mat to facilitate an intuitive understanding of discrepancies
among various workers.

As per the heatmap analysis illustrated in Figure 1, there are
observable discrepancies between worker A and workers B
& C with respect to certificate of resident registration and
certificate of archived family relations registration. This
observation lends itself to the inference that additional train-
ing and intervention might be requisite for worker A to
enhance the quality of the assigned tasks. Specifically, if
the IAA outcomes are numerically deficient or if significant
discrepancies surface among workers, further work might
be necessitated to bolster the reliability and precision of data
quality. This insight could aid in optimizing the efficiency
of the DMOps process by leveraging the IAA.

Conversely, the Kappa coefficient for workers A, B, and C
concerning certificate of family relations and certificate of
basic residence registration exhibits an exceptionally high
average of 0.97. This implies that these datasets are of a
very high quality. Hence, we infer that these two document
types may not necessitate any additional work.

In conclusion, IAA serves as a valuable tool for measuring
the labeling quality per worker. If significant inconsistencies
among workers are detected from these measurements, it
may be prudent to identify the worker(s) in question and
consider rework. Instead, it should be reserved for situa-
tions where quantitative measurements exhibit substantial
discrepancies or fall below a pre-determined threshold. By

Table 1. Comparison and analysis table of IAA results by docu-
ment

Metrics Official
Documents

Diagnosis and
Medical Report

Request
for Quote

Bill
of Lading

Cohen’s Kappa 0.976 0.967 0.927 0.772
Fleiss’s Kappa 0.976 0.967 0.927 0.771

Krippendorff’s Alpha 0.978 0.969 0.933 0.778

adopting this strategic approach to data quality prediction,
we can effectively reduce the time and cost associated with
the work process, leading to a more efficient and streamlined
construction process.

3. Analyzing Document Difficulty Prediction
For our second experiment, we compared the IAA between
various documents, including official documents, to deter-
mine whether IAA could be used as a predictor of document
difficulty. If document difficulty can be predicted, it is pos-
sible to plan the modeling effort and worker allocation in
advance, thus improving the overall efficiency of the task.

The experiment results are shown in Table 1, with IAA
values obtained in the following order: official documents,
diagnoses and medical reports, requests for quotes, and bills
of lading. Generally, documents that are more complex and
contain more parsing information tend to be more difficult
to work with, and the same trend was observed in this exper-
iment. These results suggest that IAA can not only be used
as a measure of consistency but also as a useful indicator
for measuring the difficulty of documents.

4. Conclusions
This paper conducted research to increase the efficiency of
DMOps using Inter Annotator Agreement (IAA). The study
demonstrated that IAA can be used for predicting labeling
quality by worker, measuring document difficulty. This
makes it possible to anticipate the difficulty of documents in
advance and plan for modeling efforts and worker allocation
accordingly. In other words, IAA can be used not only
as a measure of labeling consistency, but also as a useful
indicator for overall data construction process improvement.
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