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Abstract

This article presents a new, monthly updated dataset on organized violence—the Uppsala Conflict Data Program
Candidate Events Dataset. It contains recent observations of candidate events, a majority of which are eventually
included in the Uppsala Conflict Data Program Georeferenced Event Dataset as part of its annual update after a careful
vetting process. We describe the definitions, sources and procedures employed to code the candidate events, and a set
of issues that emerge when coding data on organized violence in near-real time. Together, the Uppsala Conflict Data
Program Candidate and Georeferenced Event Datasets minimize an inherent trade-off between update speed and quality
control. Having monthly updated conflict data is advantageous for users needing near-real time monitoring of violent
situations and aiming to anticipate future developments. To demonstrate this, we show that including them in a conflict
forecasting system yields distinct improvements in terms of predictive performance: Average precision increases by
20-40% relative to using the Uppsala Conflict Data Program Georeferenced Event Dataset only. We also show that to
ensure quality and consistency, revisiting the initial coding making use of sources that become available later is absolutely
necessary.
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Outline and motivation that they are undermined by armed violence, and for policy
implementation—to monitor risks to program staff and par-
ticipants. UCDP Candidate allows organizations to monitor
monthly the spread of violence in order to assess the risk
that it moves into areas of operations. The data are also use-
ful for policymakers who need to understand patterns of
ongoing violence as part of a broader mandate. For exam-
ple, organizations interested in civilian protection and
human rights need reliable global violence data. Many
organizations currently generate policy on the basis of avail-
able news and other reports, but do so in an ad hoc manner.

By providing recent data, UCDP Candidate offers a sys-
tematic, reliable solution to parsing and understanding the
vast amount of conflict information available in the public

This article presents a new dataset based on Uppsala
Conflict Data Program Georeferenced Event Dataset
(UCDP GED), but published at a monthly release cycle.
The UCDP Candidate Events Dataset (UCDP Candidate)
makes available monthly releases of candidate events data
with not more than a month’s lag for all of Africa.'! The
UCDP GED is a leading data source in conflict research.
Annually updated, geocoded, and based on careful scrutiny
of multiple sources by human analysts, this dataset on
organized violence delivers an unrivalled combination of
detail and consistency. One disadvantage of the UCDP
GED, however, is that it is only available as annual updates,
up to 18 months after the recorded events occur. This is due
to the time-intensive necessity to consult multiple sources
to ensure that events meet the rigorous criteria of its Department of Peace and Conflict Research, Uppsala University,
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sphere. It also allows the general public, journalists, and
educators to better contextualize ongoing events and trends
in organized violence. The close relationship between the
two datasets means the monthly updates can be linked
explicitly to the vast body of research using UCDP GED.
Likewise, the academic field of conflict research benefits;
scholars studying the dynamics of ongoing conflicts can
leverage much more up-do-date analysis when using their
research to inform policy debates.

The two datasets fulfil complementary functions. The
annual quality control check ensures that the data are as
accurate as possible. This focus on high quality is important
for researchers and policymakers requiring high levels of
precision for analysis, and who are not working in real-time
environments. The UCDP Candidate sacrifices this addi-
tional quality control check to provide timely, up-to-date
data that are useful for those working on early warning and
prediction as well as policymakers needing timely indica-
tions of unrest to facilitate program implementation. These
data still must pass UCDP’s initial quality check, and thus
are of higher quality than many non-UCDP alternatives. In
this article we demonstrate empirically the utility of the two
datasets for each objective. To demonstrate the usefulness
of monthly updates, we show in the following that includ-
ing UCDP Candidate data in a conflict forecasting system
significantly improves predictive performance relative to
using the UCDP GED only. To show why the second qual-
ity check is vital to the improved accuracy of the UCDP
GED, we also present an analysis of how the data change
during the annual cleanup at the end-of-the-year scrutiny,
underscoring its absolute necessity in retaining high data
quality. This two-stage process optimizes the trade-off
between timeliness and quality.

The UCDP Candidate Events Dataset

The UCDP Candidate includes the three types of organized
violence covered by the UCDP: state-based armed conflict
(Gleditsch et al., 2002), one-sided violence (Eck and
Hultman, 2007), and non-state conflict (Sundberg et al.,
2012). As in the UCDP GED, the unit of analysis is the
‘event’. An event is defined as:

[the] incidence of the use of armed force by an organized actor
against another organized actor, or against civilians, resulting
in at least 1 direct death in either the best, low or high estimate
categories at a specific location and for a specific temporal
duration (Sundberg and Melander, 2013: 524).

The combination of UCDP GED and UCDP Candidate
form a complementary pair with separate update schedules
and different geographic coverages. UCDP GED is fully
consistent with UCDP’s traditional annual output, and has
complete global coverage. At the time of writing, the final
data cover the 1989-2018 period. These data are updated
along with the annual UCDP update.

UCDP Candidate is currently restricted to Africa and
updated monthly. As of late March 2020, data through
February 2020 are available. The candidate data are pre-
liminary in the sense described in the next section, and are
replaced with corrected and completed data at every annual
release of the UCDP GED. Hence, the candidate compo-
nent only covers the most recent 4 to 18 months. Figure 1
shows the events recorded for 2018-2020. The upper-left
panel shows all events for all years, the other panels the
events for 2018, 2019, and January 2020.

UCDP Candidate strengthens the suite of UCDP data-
sets as an alternative and complement to Armed Conflict
Location and Event Data (ACLED) project (Raleigh et al.,
2010) and other real-time data collection efforts. The UCDP
aims to extend monthly coding for the UCDP Candidate to
the Middle East in 2020, and to gradually expand to global
coverage.

Evaluating the benefits of timeliness
through a forecasting application

UCDP Candidate has been developed to increase the
UCDP data family’s usefulness for those who depend on
the real-time monitoring of violent events. A formalized
approach to evaluate and quantify the benefits of the new
data is to use them in a forecasting application. We base
this on the VIEWS forecasting model (Hegre et al., 2019),
aggregating UCDP Candidate to the grid structure in
PRIO-GRID version 2.0 (Tollefsen et al., 2012) as the
dependent variable.> We estimate a forecasting model with
and without the contribution of UCDP Candidate. We then
use this model to forecast armed conflict occurrence into
the future, and compare the quality of the predictions using
standard measures.

To evaluate forecasts against known events measured
with high accuracy we use the final UCDP GED as data for
actual conflict observations, not the candidate events. We
set the forecasting (test/evaluation) window to October—
December 2018, the last months for which we have defini-
tive actuals (UCDP GED 19.1; Pettersson et al., 2019). We
set up the exercise as if we were producing forecasts in one
of the months September—November 2018, exposing the
models only to data available at that point in time. We com-
pare performance for four scenarios for data availability. In
the baseline no-candidate scenario (NCD) we train and
predict using only GED 18.1 (data until December 2017).
For the setup making use of UCDP Candidate, we test three
scenarios: real-time candidate-data scenario (CD-1),
where UCDP Candidate data are available in ‘real time’ at
the final date of the month so that one can predict one
month ahead;® 3-month candidate-data scenario (CD-3),
where UCDP Candidate data are available with a two-
month delay so we have to predict three months into the
future);* 6-month candidate-data scenario (CD-6), where
UCDP Candidate data are only available 6 months before
the forecasting horizon.
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Figure |. Spatial distribution of the UCDP Candidate Dataset. First panel includes the entire extent of the dataset (January 2018
— January 2020); second panel includes data for 2018; third panel data for 2019; final panel includes data for January 2020. The size
of each circle is proportional to the recorded number of fatalities while the color indicates the type of violence.

UCDP: Uppsala Conflict Data Program.

Methodologically, we use a relatively simple setup. We
train a single model for each of the scenarios previously
mentioned, using the VIEWS ‘one-step ahead’ procedure
(Hegre et al., 2019) where models are constructed by taking
predictors from a number of months into the past of the out-
come and training them against current outcomes (we refer
to this process as shifting). This allows using current predic-
tors to predict future months. For each of the scenarios we
shift predictors as many months as required by the data
available in each scenario (1 month for CD-1, 3 months for
CD-3, 6 months for CD-6, and 12 months for NCD). We
employ a random forest classifier, using 500 trees, and pre-
dict the pseudo-probability of any armed conflict (defined
as at least 1 battle related death) in the targeted cell-month.

Since we want to investigate the extent to which access
to UCDP Candidate data improves predictive performance,
our model primarily focuses on conflict history variables,
and includes only a small number of structural predictors.
We include a complete 12-month set of conflict history
variables (state-based, non-state and one-sided),’ i.e. for
each cell we include a count of events as well as an estimate
of fatality estimates for each of the 1 to 12 months in the
past for the cell itself, for the immediate neighbors of the
cell and for the immediate neighbors of the neighbors.® We
also include cumulative fatality counts and event counts for
the previously mentioned variables. For structural varia-
bles, we include a small selection of the best predictors
from other ViIEWS themes—terrain usage, distance to
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2-class Receiver Operator curve;
No Candidates Event Data AUC = 0.9182
With Candidates Event Data AUC, 6 months in advance = 0.9660
With Candidates Event Data AUC, 3 months in advance = 0.9688
With Candidates Event Data AUC, 1 month in advance = 0.9696

2-class Precision-Recall curve;
No Candidates Event Data AUC = 0.2776
With Candidates Event Data AUC, 6 months in advance = 0.3319
With Candidates Event Data AUC, 3 months in advance = 0.3659
With Candidates Event Data AUC, 1 month in advance = 0.3848
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Figure 2. Performance ROC and PR) plots for Random Forest models including the three scenarios with UCDP Candidate data

(CDI, CD3, CDé) in red, and without (NCD, in blue).

CD-1: real-time candidate-data scenario; CD-3: 3-month candidate-data scenario; CD-6: 6-month candidate-data scenario NCD: no-candidate
scenario; PR: precision recall; ROC: reciever operator charactereistic; UCDP: Uppsala Conflict Data Program.

Table I. Performance of the three Candidate Events scenarios relative to the No Candidate Data scenario.

Specification AUROC p AUPR p Brier Conflicts correctly  Peace predicted
score predicted as conflict

CE | month in advance (CD-I) 0.970 1.0000  0.385 0.9993  0.00386 156 3317

CE 3 months in advance (CD-3)  0.969 1.0000  0.366 0.9989  0.00390 156 3654

CE 6 months in advance (CD-6)  0.966 1.0000  0.332 0.9972  0.00403 156 4,308

No candidate events (NCD) 0918 - 0.278 - 0.00426 156 14,935

AUROC: area under receiver operator characteristic curve; AUPR: area under precision recall curve; CE: candidate event; CD: candidate data;

NCD: no candidate data

Note: Number of false positives (peaceful cells being labeled as conflict) required to predict 95% of the conflict cells correctly in the correct month.
The columns labeled p show the proportion of bootstrapped samples the CD scenarios outperforms the NCD scenario.

capital, to oil and diamond deposits, local gross domestic
product, local population and travel time to the nearest city
(Hegre et al. 2019).

Figure 2 shows the receiver operator characteristic
(ROC) curve and the precision recall (PR) curve. Table 1
shows a set of common measures of predictive performance
across the four scenarios: AUROC—the area under ROC
curve; AUPR—the area under the PR curve, and the Brier
score.” All metrics suggest substantial improvement from
the NCD to all CD scenarios. In terms of AUROC, the three
CD scenarios perform much better than the NCD scenario
(AUROC of 0.970 vs. 0.918). AUPR of the three CD sce-
narios exceed 0.33 as compared to 0.278. Inclusion of
6-month-old candidate data improves prediction in the PR
domain by 20%, the more realistic scenario with 3-month-
old candidate data improves prediction by nearly 32%,
whereas inclusion of fully real-time data would improve

prediction by almost 39%. These differences in metrics are
not due to chance—the columns labeled p are using boot-
strapped samples to show that the probability that the three
CD scenarios perform better than the NCD scenario is
approaching 1 (see Online Appendix A-4 for details on how
we estimate uncertainty).

To illustrate what these metrics mean in substantive
terms, it is instructive to focus on a specified threshold for
recall (Table 1). Assume we require that the model achieves
95% recall—that the model is able to correctly identify 156
out of all 163 true conflicts in our evaluation period. In
CD-1, we would have to accept 3317 false alarms to achieve
this—3317 peaceful cells have to be labeled as being in
conflict. In CD-3 and CD-6, just a slightly lower number of
false positives is required (3654 and 4308, respectively). In
the NCD scenario, we need to label almost 3.5 times as
many false positives, 14,935. Having access to UCDP
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Figure 3. Difference between predictions and actuals. Both actuals and predictions are cumulative and cover October to
December 2018. Blue represents over-predicting conflict; red represents under-predicting conflict. Under-predicting was
considered 10 times more problematic as over-predicting, using the same cost rules as Hegre et al. (2019). In order to reduce the
penalty for near misses (predicting in adjacent cells), a 3x3 convolution (taking the mean conflict of a 3x3 window around each cell)

was applied to the actuals.

Candidate allows sharpening prediction by over 3.5 times
at this level of recall.

Figure 3 shows the differences between predictions
and actuals in space in the models with UCDP Candidate
data and the model without UCDP Candidate data.
Overprediction is in blue (reality was more peaceful than
predicted), underprediction in red (reality was more con-
flictual than predicted), perfect prediction is gray. Intensity
shows the difference between actuals and predictions—
the more intense the color, the worse the prediction. Both
actuals and probabilities are accumulations over the three
months, with cumulative probabilities computed using the
compound probability formula on the negative case:

3 8
p=T1 -p

It is evident that models including UCDP Candidate data
fare much better than models not including such data; the
model using only UCDP GED 18.1 (the NCD scenario)
almost completely fails to predict the Cameroon conflict

and the resurgence of conflict in Mozambique, and substan-
tially under-predicts the conflicts in Western Sahel (Mali,
Mauritania). The main reason for this is the availability of
up-to-date data. Conflict in the immediate past is the best
predictor for conflict in the future (Hegre et al., 2019). The
12-month delay in data availability in the NCD scenario is
a clear handicap versus the 1-, 3-, and even 6-month delays
allowed by introducing UCDP Candidates.’ This improve-
ment in predictive performance is also a useful quantitative
indicator of how important up-to-date data are in less for-
mal decision-making processes.

Differences between UCDP Candidate
and UCDP GED

The aim of the UCDP Candidate is mainly to provide the
research community and policymakers with timely data.
The UCDP GED in contrast aims to provide accurate
annual data as a basis for long term trends and
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M = 4 battle events

UCDP GED 19.1

Revisions:
B Event marked as Clear in UCDP-Candidate

m Event marked as Clear in UCDP-Candidate
but revised before inclusion in UCDP GED

[l Event added to UCDP GED 19.1 after revision

m  Event marked with any kind of Check in UCDP-Candidate
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Figure 4. A graphical comparison between the UCDP Candidate and UCDP GED, Africa, 2018. Each square represents four
UCDP events present either in UCDP Candidate, in UCDP GED, or in both; each larger block represents 100 events. More details

are provided in Online Appendix Table A-I.

UCDP GED: Uppsala Conflict Data Program Georeferenced Event Dataset.

robust statistical analysis. Although collected with slightly
different aims, the UCDP Candidate has the same structure
as the annually updated UCDP GED.

While the coding procedure aims at making the monthly
candidate data as close in content to the final UCDP GED
as possible, there are some differences. The first relates to
timeliness: at the candidate stage, the UCDP retrieves rele-
vant articles from sources that are available within a couple
of weeks after the event (for methodology and sources, see
Hogbladh, 2019). UCDP Candidate also departs from
UCDP GED by including events that do not, ‘in their aggre-
gated form, constitute the UCDP’s country-year datasets’
(Sundberg and Melander, 2013: 525). It includes events
carried out within conflict dyads that do not satisfy the 25
battle-related deaths in a calendar year criterion used as a
threshold for inclusion by the UCDP. Since the UCDP iden-
tifies the stated incompatibilities by new groups on an
annual basis, this criterion is also relaxed for the UCDP

Candidate events. Moreover, the strict requirements regard-
ing actor attribution are relaxed if coders find it likely
events will be included in the final UCDP GED at the end
of the year. The decision whether to include a report in the
UCDP Candidate data is taken by the UCDP coder and pro-
ject manager in charge of data collection.

A slight majority of the candidate events are immedi-
ately flagged as ‘clear’ events. These are highly likely to be
included in the yearly UCDP GED provided the conflict
eventually passes the 25 battle-related death threshold. The
remainder are flagged for further investigation before being
included in UCDP GED. All events where relaxed defini-
tions and coding criteria have been employed are marked
with a special ‘code status’ and subject to the thorough
scrutiny required for inclusion in the annual UCDP GED
update. This checking process can lead to any candidate
event being retained, discarded, or revised. Figure 4 lists
the check categories and illustrates their distribution.
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Although monthly coding is enormously valuable for
near-real-time monitoring of conflicts, a high-quality
dataset can only be finalized after additional scrutiny.
To document the extent of overlap, Figure 4 summarizes
a side-by-side comparison of UCDP Candidate and
UCDP GED 19.1 (Pettersson et al. 2019) spanning all of
2018 in Africa.!” More than half of the candidate events
were changed in some manner before reaching the final
status. There is a real trade-off between accuracy and
timeliness. About a quarter of the UCDP Candidate
events were subsequently deleted. Most of these were
flagged as ‘check dyad’ as the coder was uncertain about
the actors involved. Before being transferred to UCDP
GED in the annual update, 1040 events—50 % of the
retained ones—were revised. Most were flagged as
check dyad or deaths. Finally, 679 events were added
after consulting additional sources. We are not able to
discern any clear patterns to these changes, suggesting
that the UCDP Candidate is an unbiased anticipation of
the final UCDP GED. It is clear that the quality gain
from producing a final UCDP GED data is considerable
relative to what can be coded within a couple of weeks
after the events.

Conclusions

In this article, we have introduced a dataset designed to
complement the UCDP GED (Sundberg and Melander,
2013; Pettersson et al., 2019) by allowing a more rapid
update schedule. The UCDP Candidate dataset allows
scholars, journalists, policymakers, and other observers of
current conflict situations access to data produced accord-
ing to the same general guidelines in near-real time. We
have demonstrated the usefulness of these timely data by
showing how much an early-warning system improves with
acccess to them. Average precision then increases by 20—
40%. Or equivalently, for a given number of correctly pre-
dicted conflicts, the number of false positives drops by
70-80% with the new data.

UCDP Candidate also promises other advances in con-
flict research. With them, forecasting systems can be evalu-
ated for true predictive performance a few months after the
forecasts are published, speeding up model development
considerably. Our analysis of how candidate events
recorded within a couple of weeks of the violence differ
from the final version of events after the data have gone
through a second quality control check, is also instructive.
We have shown that the careful scrutiny in the UCDP
annual update leads to quite substantial changes from the
information immediately available. It is clear that the
annual screening of data routinely carried out in UCDP
GED is essential to produce an overview of conflict situa-
tions that is maximally consistent, accurate, and reliable.
Taken together, the UCDP Candidate and UCDP GED pro-
vide a comprehensive package of data, each tailored to
maximize a different objective. With the release of the new

UCDP Candidate, users prioritizing timeliness now have a
high-quality alternative for real time conflict monitoring.
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Notes

1. The most recent Uppsala Conflict Data Program

Georeferenced Event Dataset (UCDP GED) and UCDP
Candidate raw data are publicly available at https://ucdp.
uu.se/downloads/ as well as through the UCDP GED
Application Programming Interface (API) (Croicu and
Sundberg, 2013). Usage of the API is described in http://
ucdp.uu.se/apidocs/; the data are available as versions 18.1,
19.1, 20.1 for UCDP GED, 18.0.1 to 18.0.12 for January—
December 2018, 19.0.1 to 19.0.12 for 2019, and 20.01 to
20.04 for 2020. Older versions can also be found at https://
ucdp.uu.se/downloads/olddw.html

2. See Online Appendix A-2 for details on aggregation rules,
and Hegre et al. (2019) for unit of analysis, predictors, and
evaluation metrics.

3. Making UCDP Candidate data available in real time is not
currently feasible for practical reasons.

4. This is the most realistic scenario and the current setup in
VIEWS; forecasts are produced using data up to the period
two months before the month of the forecast.

5. The 12-month set is defined in terms of the shifted training hori-
zon,; 1.e. for a 3-month ahead model, predictors will contain con-
flict history from 3 to 15 months before the target prediction.

6. To model ‘immediate neighbors’ we are using queen-conti-
guity spatial lagging.

7. To obtain comparable Brier scores, we calibrated the predic-
tion sets using the test partition.

8. Online Appendix Figure A-2 shows the spatial distribution
of the forecasts (with and without UCDP Candidate data)
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as well as the actual location of events over the test period
(October—December 2018).

9. In addition, the inclusion in UCDP Candidate of low-inten-
sity and unclear signal data which has not yet passed any
threshold of fatalities or organization facilitates early detec-
tion of new onsets.

10. Note that an event in UCDP systems is fully traceable using
its unique identifer (id) irrespective of the number of changes
it has been subjected to.
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