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Abstract

This paper provides an overview of the first CIRAL track at the Forum for Information Retrieval Evaluation
2023. The goal of CIRAL is to promote the research and evaluation of cross-lingual information retrieval
for African languages. With the intent of curating a human-annotated test collection through community
evaluations, our track entails retrieval between English and four African languages which are Hausa,
Somali, Swahili and Yoruba. We discuss the cross-lingual information retrieval task, curation of the test
collection, participation and evaluation results. Analysis of the curated pools is provided, and we also
compare the effectiveness of the submitted retrieval methods. The CIRAL track did show and encourage
the research prospects that exist for CLIR in African languages, and we are hopeful for the direction this
takes.
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1. Introduction

Cross-lingual information retrieval (CLIR) is a specific category under multilingual retrieval,
which retrieves documents in a language different from the given query. It plays a huge role
in obtaining information mostly available in the document’s language. Efforts in CLIR go as
far back as the early 90s starting with Text Retrieval Conference (TREC) [1] and has been
migrated to other conferences including CLEF [2], FIRE [3], and NCTIR [4], which have specific
focus on European languages, Indian languages, and East Asian languages. Tracks dedicated
to cross-lingual information retrieval in these conferences, such as the NeuCLIR track [5] in
TREC, are a venue to promote the participation and evaluation of these groups of languages in
CLIR. However, there is a lag in such research involvement for African languages.

There are also few resources for studying CLIR in African languages, despite the growing
research efforts on them in cross-lingual information retrieval [6, 7, 8, 9]. AfriCLIRMatrix [10]
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constructs the first CLIR dataset in African languages, built synthetically based on Wikipedia’s
structure and covers 15 African languages. Other collections such as large scale CLIR [11],
CLIRMatrix [12] and the IARPA MATERIAL test collection [13] which was curated solely for
low-resource languages, only cover a minimal amount of African languages.

The sparsity of resources and the bid to promote participation in CLIR research for African
languages calls out the construction of CIRAL, which stands for Cross-lingual Information
Retrieval for African Languages. The CIRAL track hosted at the Forum for Information Retrieval
Evaluation (FIRE) focused on cross-lingual passage retrieval covering 4 African languages: Hausa,
Somali, Swahili, and Yoruba, which are some of the most widely spoken languages in Africa.
Given the low-resource nature of African languages, even in widely used sources like Wikipedia,
CIRAL’s collection is built with articles from the indigenous news domain of the respective
languages. Similar to the passage ranking task in TREC’s Deep learning track [14], relatively
few queries (80 to 100) are developed for the task. The queries and judgments are produced by
native speakers who took the roles of query developers and relevance assessors. As is often
the culture in community evaluations, CIRAL also set out to curate a test collection by pooling
submissions from track participants.

In hosting CIRAL, we look out for: 1) The effectiveness of indigenous textual data in CLIR
for African languages, 2) A comparison of how well different retrieval methods perform in
CLIR for African languages, 3) The importance of retrieval and participation diversity. An
overview of the curated collection, query development and relevance assessment process is
provided and results from relevance assessment demonstrate the effectiveness of retrieving
relevant passages from indigenous sources. Participation in the track and submissions for the
respective languages are also discussed, comparing different retrieval methods employed in the
task. Taking into consideration participation, submissions and other factors, we examine the
test collection curated from the task, which informs future decisions in community evaluations
for African languages.

We hope CIRAL fosters CLIR evaluation and research in African languages and in low-
resource settings, and hence the development of retrieval systems that are well suited for such
tasks. Details of the track are also available on the provided website.

2. Task Description

The focus task at CIRAL was cross-lingual passage ranking between English and African
languages. For a kick-off, only four African languages were included this year: Hausa, Somali,
Swahili, and Yoruba, which are selected according to the size of native speakers of the languages
in East and West Africa. All four languages are in Latin script, two belonging to the Afro-Asiatic
language family, and the other two to the Niger-Congo family. See details of the languages in
Table 1. We choose English as the pivot language as it is an official language in countries where
these African languages are spoken, with the exception of Somali whose speakers lean more
towards Arabic than English.

Given English queries, participants are tasked with developing retrieval systems which
return ranked passages in the African languages according to the estimated likelihood of

'https://ciralproject.github.io/
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Language Language Family Region # Speakers  Script

Hausa Afro-Asiatic West Africa 77M Latin
Somali East Africa 22M Latin
Swalhili Niger-C East Africa 83M Latin
Yoruba 1ger-t-ongo West Africa 55M Latin

Table 1
Details on the African languages in the CIRAL task.

Median Tokens Avg Tokens

Language # of Passages # News Articles News Sources

per Passage per Passage
Hausa 715,355 144 135.29 240,883  LegitNG, DailyTrust, VOA, Isyaku, etc.
Somali 827,552 131 126.13 629,441  VOA, Tuko, Risaala, Caasimada, etc.
Swabhili 949,013 129 126.71 146,669 VOA, UN Swahili, MTanzania, etc.
Yoruba 82,095 168 167.94 27,985 Alaroye, VON, BBC, Asejere, etc.

Table 2

Collection details for each language in CIRAL. The average and median number of tokens per passage
also gives an idea of the distribution of passages in each language. The table also shows the number
and some sources of news articles collected for each language.

relevance. Queries are formulated as natural language questions and passages are judged using
binary relevance: 0 for non-relevant and 1 for relevant. The relevant passage is defined as
the one that answers the question, whereas the non-relevant passage does not. To facilitate
the development and evaluation of their retrieval systems, participants were provided with a
training set comprising a sample of 10 queries for each language, their relevance judgments
and the passage collection for the languages. Considering the nature of the task, we evaluate
for early precision and recall using metrics such as nDCG@20 and Recall@100 and participants
were also made aware of these in developing their systems. For evaluations, the test set of
queries was provided for which submitted runs were manually judged to form query pools.
Participants were also encouraged to rank their submitted runs in the order that they preferred
to contribute to the pools. Details on the provided passage collection, development of queries,
and pooling process are discussed in the following sections.

3. Passage Collection

CIRAL’s passage collection is curated from indigenous news websites and blogs for each of
the four languages. These sites serve as a source of local and international information and
as shown in Table 2, are a huge source of text for their languages. The articles are collected
using a web scrapping framework called Otelemuye” and combined into monolingual document
sets. The collected articles date from as early as was available on the website (which was the
early 2000s for some languages) up until March 2023. Passages are generated from the set by
chunking each news article on a sentence level using a sliding-window segmentation [15]. To
ensure natural discourse segments when chunking the articles, a stride window of 3 is used with

*https://github.com/theyorubayesian/otelemuye
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a maximum of 6 sentences per window. The resulting passages are further filtered to remove
those with less than 7 or more than 200 words. Table 2 shows the median and average number of
tokens per passage in each language, providing more insight into their passage distribution. To
ensure each passage is in its required language, we filter using the language’s list of stopwords,
hence removing passages in a different language; a minimum of 3 to 5 stopwords was used to
ascertain if a passage was in its African language. The resulting number of passages is shown
in Table 2.

The curated passages are provided in JSONL files, each line representing a JSON object with
details about a passage. Passages have the following fields:

+ docid: Unique identifier

« title: The headline of the news article from which it was obtained.
+ text: The passage body.

« url: The link to the news article from which it was gotten.

The unique identifier (docid) for each passage is constructed programmatically to have the
format source#farticle_id#passage_id providing information on the news website and
specific article number the passage was extracted from in the monolingual set. This is also
helpful as there are a few news articles without titles, hence leaving the respective passages
without a text in the title field. The passage collection files were made publicly available to
participants in a Hugging face dataset repository.’

4. Query Development

Queries for the task are formulated as natural language questions, modelling that of collections
such as MS MARCO [16] which is used in TREC’s Deep learning track [14], the MIRACL
dataset [17], among others. Considering the passage collection for a language was curated from
its indigenous websites, language queries had to have topics either of interest to the speakers of
the language or with information that can be easily found in the language’s news. We term
these queries language/cultural-specific queries,* which is a combination of queries with both
generic and indigenous topics depending on the language. The language-specific queries are
developed as factoids to ensure answers are direct and unambiguous.

The process of query development involved native speakers generating questions with
answers in the language’s news. For this task, articles from the MasakhaNews dataset [18] are
used as a source of inspiration for the query formation. The MasakhaNews dataset is a news
topic classification dataset and covers 16 African languages. It serves as a good starting point
given that the documents in the dataset have been classified into categories namely: business,
entertainment, health, politics, religion, sport and technology, providing a more direct approach for
generating diverse queries. Using the same passage preprocessing implemented in generating
the passage collection, articles in MasakhaNews are chunked into various passages but with
an additional category field to jointly inspire queries. Query developers (interchangeably

*https://huggingface.co/datasets/CIRAL/ciral-corpus
*The generated queries also include some which are generic, but we term the queries language-specific due to
the news data also capturing events which are mostly of interest in the language.
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Figure 1: The interface of the Hugging Face space used to search for relevant passages in the query
development process. Annotators are able to select their names, input the in-language query, its English
translation and docid of the passage that inspired it. This is the interface for the Somali space.

called annotators) are native speakers of the languages with reading and writing proficiency in
both English and their respective African languages. To generate these queries, annotators are
given the MasakhaNews passage snippets and tasked with generating questions inspired but
not answerable by the snippet to ensure good-quality queries. The questions are generated in
the African language and then translated into English by the annotator.

To ensure that generated queries had relevant passages, the annotators checked if an inspired
question had passages answering the question in the CIRAL collection. This was done via a
search interface developed as a Hugging Face space for each language using Spacerini.’ As
shown in the Figure 1, the annotators provide the query in its African language, its English
translation and the docid of the passage that inspired it and search was monolingual i.e. using
the query in its African language. Using a hybrid of BM25 [19] and AfriBERTa DPR indexes,’
the top 20 retrieved documents were annotated for relevance with selections for either true or
false. Relevance annotation was done as follows:

« Relevant (True): The annotator selected true if the passage answered the question or
implied the answer without doubt.

« Non-relevant (False): The annotator selected false if the passage didn’t answer the
question.

Instances where the passages gave partial or incomplete answers to the question also occurred
and depending on the level of incompleteness, the annotators judged the passages as non-
relevant. Passages annotated as true in the interface were assigned a relevance of 1 and
those annotated as false a relevance of 0. Queries retained and distributed in the task had
at least 1 relevant passage and no more than 15 relevant passages to avoid way too simple
queries for the systems. Ambiguous or incomprehensible queries were also filtered out from
the collection. A set of 10 queries for each language was first developed and released along
with the corresponding judgments as train samples. Subsequently, the test queries for which

*https://github.com/castorini/hf-spacerini
Shttps://huggingface.co/castorini/afriberta-dpr-ptf-msmarco-ft-latin-mrtydi
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# Dev # Dev # Test # Test

Language Queries  Judg. Queries Judg.
Hausa 10 165 85 1,523
Somali 10 187 100 1,728
Swabhili 10 196 85 1,656
Yoruba 10 185 100 1,921

Table 3
Statistics of CIRAL’s queries and judgements. 10 queries were released for each language as train
samples along with their judgements.

Date ‘ Event
13th July 2023 ‘ Hausa and Yoruba Training Data Released

6th Aug 2023 ‘ Somali and Swahili Training Data Released

21st Aug 2023 ‘ Test Data Released

10th Sep 2023 ‘ Run Submission Deadline

26th Sep 2023 ‘ Distribution of Results

Table 4
Track timeline showing the release dates of datasets, submission of runs and result distribution.

the pooling process was to be carried out were released: 85 for Hausa, 100 for Somali, 85 for
Swahili and 100 for Yoruba as presented in Table 3.

Judgments obtained during the query development process are referred to as shallow consid-
ering they are few. The number of shallow judgments obtained through the query development
process for the test queries is also shown in Table 3, and these judgments are reserved in the
pool formation during relevance assessment. The different timelines for which each set was
released, along with the run submission and result distribution dates are provided in Table 4.

5. Relevance Assessment

As often practised in community evaluation, runs submitted for the test set are manually judged
to form the test collection’s qrels via pooling. A total of 84 submissions were made by the
participating teams, 21 for each language. Using the ranked list of runs provided by the teams,
query pools were formed for each language and we provide details on the relevance assessment
process and analysis of pools in this section.

5.1. Pooling Process

The top 3 ranked submissions from participating teams contributed to the pooling process, with
subsequent additions depending on available time and assessment resources. A total of 40 runs
contributed to the pools across the four languages, depending on the model type; however
dense models made up more of the contributing runs. The pool depth for submissions was kept



Hausa Somali Swahili Yoruba

Minimum across queries 47 53 58 43
Maximum across queries 117 117 126 125
Total pool size 7,288 9,094 8,079 8,311

Table 5

The minimum and maximum pool size per query across the languages. Certain queries do not get any
more contributing passages to their pools and plateau at pool sizes 40 to 60, while some queries have
pool sizes more than 100.

Hausa Somali Swahili Yoruba
Minimum 1 1 1 1
Maximum 81 65 71 61
Mean 24 21 28 14
Median 20 19 29 10
Total 1,918 2,030 2,386 1,397

Table 6
Statistics of relevant passages in curated pools.

at a constant of k = 20, however, there was no restricted size for the pools. Judgments were
carried out by two assessors for each language, where an assessor judged the full pool of a given
query; the test set was split into distinct halves and each assigned to an assessor. Assessors
provided judgments on a binarized scale using the following description:

« Relevant: The passage answers the query, or the answer can be very easily implied from
the passage.

« Non-relevant: The passage doesn’t answer the question at all, or is related to the question
but doesn’t answer the question.

Relevant passages are given a judgment of 1 and non-relevant a judgment of 0.

5.2. Pool Analysis

The total pool size obtained for each language from the relevance assessment is presented in
Table 5. This includes the sparse judgments obtained during query development, which were
also re-assessed during the relevance assessment phase. Across the languages, the minimum
number of judgments per query ranges from 40 to 60 while some queries have up to over 120
judgments. 3 queries in Hausa, 4 in Somali, 2 in Swahili and 12 in Yoruba have pool sizes
of less than 60 passages, indicating that contributing runs retrieved similar sets of passages
for these queries in their top 20 ranks. Runs which contributed to the pooling process also
retrieved more relevant passages across the four languages as seen in Table 6. However, certain
queries were found to have no relevant passages and were discarded. This was as a result of
wrongly annotated passages from the query development phase, or grammatical errors which
affected retrieval results. This left Hausa with 80 test queries as opposed to the initial 85 queries
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Figure 2: Distribution of relevance densities among the queries in each language. Across the languages,
queries with densities of 0.6 and above are relatively few, with Yoruba having 0 queries.

and Somali with 99 as opposed to 100. There were also a few queries with just 1 relevant
passage across the languages with Yoruba having the highest of 5 queries. The increased
amount of relevant passages obtained from the pooling process is a good indication that African
indigenous websites are a great source for retrieval, especially coupled with queries of interest
to the language speakers, which could also include generic topics.

Table 6 also indicates that a large number of relevant passages were obtained for certain
queries. Considering the minimal number of runs that contributed to the pools, this raises the
concern that more relevant passages might remain unjudged, especially for runs that didn’t
contribute to the pooling process or are evaluated after the track. We analyse the number
of queries with the highest tendency of having unjudged relevant passages using relevance
densities. The relevance density of a query is its number of relevant passages compared to its
pool size, and we adopt a rule of thumb that queries with relevance densities 0.6 and higher
very likely still have unjudged relevant passages. Figure 2 gives a distribution of the relevance
densities for each language and we find that the number of queries with densities higher than
0.6 is less than 5 across the languages. There is also a higher amount of queries having densities
between 0.6 and 0.4, with Swahili and Hausa having up to 22 to 25% of queries. Although this
approach to analysing the completeness of judgment isn’t holistic, it provides some insight
on the quantity of queries in each language that would most certainly have unjudged relevant
passages from new systems.



nDCG@20 MRR@10 Recall@100 MAP
Mean Max Mean Max Mean Max Mean Max

Hausa | 0.2690 0.5700 | 0.4230 0.6952 | 0.3598 0.5902 | 0.1624 0.3611
Somali | 0.2403 0.5118 | 0.4115 0.7102 | 0.3265 0.6436 | 0.1483  0.3567
Swabhili | 0.2644 0.5232 | 0.4537 0.7222 | 0.3249 0.5956 | 0.1406 0.3117
Yoruba | 0.3115 0.5819 | 0.4486 0.6211 | 0.5091 0.8057 | 0.2135 0.4512

Table 7
Mean and Maximum scores across all runs.

6. Results and Analysis

An overview of participants’ submissions and the results obtained from evaluating submitted
runs on the pooled grels is provided in this section. Results are also analysed at the query level
to identify query difficulty, as well as the effectiveness of the submitted runs and model type.

A total of 3 teams participated in the CIRAL track with 84 runs submitted. Considering that
cross-lingual passage ranking was the major task, participants weren’t given any specifications
on the retrieval type to employ and submissions comprised dense (52), reranking (20), hybrid
(8) and sparse (4) methods. All submissions covered the four languages hence there is an equal
number of runs among the languages. The retrieval methods employed by participating teams
are properly discussed in their working notes.

6.1. Overall Results

We present the results statistics of all languages in Table 7, and the detailed results of all
submitted runs in Tables 8, 9, 10 and 11. The nDCG@20, MRR@10, Recall@100, and MAP@100
scores for each submission are reported and the average and maximum scores can be found in
Table 7. The main metric in the task is nDCG@20 and a cut-off of k=20 is used considering a
decent number of queries had above 10 relevant passages during query development. Dense
models make up 62% of submissions for each language and have the highest average scores
across the metrics. Most submissions employ end-to-end cross-lingual retrieval with a few
document translation methods represented as DT in the table. However, the top 2 performing
submissions across the languages employ document translation at one stage or the other in
their systems and have the highest scores for all metrics.

The effectiveness of model types is better visualized in Figure 3. Runs are ordered by the
nDCG@20 scores, and though dense runs make up most of the top runs, there is a variation
in effectiveness across the dense models. The effectiveness of reranking methods also varies
widely across the languages, with the exception of Yoruba where reranking models have the
top nDCG@20 scores as seen in Figure 3a. Given there wasn’t a specific task on reranking,
submitted runs employ different first and second-stage methods which has an impact on the
varying degree of output quality. However, the best reranking run outperformed the best dense
run across the languages with the exception of Somali. The submission pool has a very minimal
number of hybrid and sparse runs, giving insufficient room for comparison of the model types
on the task. The sparse run, however, outperforms some of the dense and reranking runs and
achieves competitive nDCG scores, especially in Somali and Yoruba.
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Figure 3: Distribution of nDCG@20 and Recall@100 among the various run types, ordered by nDCG@20
in both images. Hatched bars represent runs that implement document translation at any stage in their
methods, hence most submitted runs employ end-to-end CLIR retrieval.

Dense models achieve higher recall@100 across all languages as seen in Figure 3b. Maintaining
the same order by nDCG@20, runs not having a high nDCG@20 retrieved more relevant
passages in their top 100 candidates. With the exception of Yoruba and the best reranking
model, reranking generally achieved lower recall@100, with even the sparse run achieving a
better score across the languages. These results indicate that many of the submitted systems
have relevant passages at deeper depths, however, due to the nature of the task, we optimize for
early rankings using nDCG@20.



6.2. Query-level Results

Figures 4, 5, 6 and 7 provide query level effectiveness using nDCG@20 and queries are ordered
by the median scores across evaluated runs. The median nDCG score for a good percentage
of queries is greater than 0, indicating that most submissions do not perform too badly on
individual queries across the languages. Certain queries, such as 41 in Hausa, also have quite
a gap between the maximum score obtained and the scores by the rest of the runs, indicating
specific runs perform better on these queries compared to other runs. The same can be said for
queries like 81 in Swahili, where only a few runs identify the relevant passages of the query.
This implies that these runs understand the semantics of the query and such queries could boost
the scores of systems that are able to retrieve its relevant documents.

We also analyse the query difficulty across the languages, as queries that are too easy or
difficult are not ideal in distinguishing systems’ effectiveness. Examples of these are queries 72 in
the Hausa language and 433 in Yoruba where the median nDCG@20 score is 1.0 across submitted
systems, making them very easy queries and problematic for evaluation. There are also quite a
number of difficult queries across the languages, with Somali having the highest, where only a
few outliers score higher than 0 nDCG@20. However, a good number of queries such as 21 in
Swahili and 161 in Somali have a decent spread of scores and are ideal for evaluation.

7. Conclusion

The CIRAL track was held for the first time at the Forum for Information Retrieval Evaluation
(FIRE) 2023, with the goal of promoting the research and evaluation of cross-lingual informa-
tion retrieval for African languages. The task covered passage retrieval between English and
four African languages and test collections were curated for these languages via community
evaluations. Submissions from participating teams comprise mostly dense single-stage retrieval
systems, and these make up most of the best-performing systems on the task. Some limitations
faced this year include a minimal number of participants and less diversity in submitted retrieval
systems. Despite the limitations, we hope the CIRAL track evolves and the curated collection
matures into its most reliable and reusable version.
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Run Team End-to-End Model Type nDCG@20 MRR@10 MAP Recall@100
bm25-dt-mT5-pft-rerank h2oloo DT Reranking 0.5700 0.6952 0.3610 0.5902
dt.plaid HLTCOE DT Dense 0.4743 0.5846 0.3088 0.5733
plaid-xImr.mImfine.tt HLTCOE v Dense 0.4335 0.5625 0.2711 0.5256
plaid-xImr.mImfine.tt.jholo HLTCOE v Dense 0.3601 0.4886 0.2372 0.4829
plaid-xImr.tt HLTCOE v Dense 0.3557 0.5693 0.2468 0.5083
plaid-xImr.mImfine.et HLTCOE v Dense 0.3488 0.5524 0.2461 0.5326
plaid-xImr.et HLTCOE v Dense 0.3481 0.5153 0.2430 0.5237
bm25-dt-afrimt5-rerank h2oloo DT Reranking 0.3152 0.5306 0.1993 0.4186
afroxImr_..._ft_ckpt2000 Masakhane v Dense 0.2830 0.4288 0.1364 0.3732
afro_xImr_..._sw_mrtydi_ft Masakhane v Dense 0.276 0.4921 0.1566 0.4148
splade.bm25-mt5-rerank h2oloo v Reranking 0.2530 0.4159 0.1384 0.2256
splade-mt5-rerank h2oloo v Reranking 0.2530 0.4159 0.1384 0.2256
afroxlmr_base_..._ckpt1000 Masakhane v Dense 0.2451 0.3908 0.1232 0.3576
afriberta_base_ckpt25k Masakhane v Dense 0.2085 0.3567 0.1153 0.3342
dt.bm25-rm3 HLTCOE DT Sparse 0.2015 0.3571 0.1260 0.3359
splade-afrimt5-rerank h2oloo v Reranking 0.1771 0.3687 0.095 0.1757
afriberta_base_..._mrtydi_ft Masakhane v Dense 0.1417 0.2408 0.0738 0.2187
hybrid_afriberta_dpr_splade h2oloo v Hybrid 0.1405 0.3143 0.0706 0.2567
hybrid_mdpr_msmarco_clir_splade h2oloo v Hybrid 0.0895 0.2174 0.0446 0.1436
afriberta_base_..._sw_miracl Masakhane v Dense 0.0895 0.1744 0.0418 0.2122
afriberta_..._sw_miracl_ft_ckpt100 Masakhane v Dense 0.0846 0.2113 0.0376 0.1264
Table 8
Hausa Results.
Run Team End-to-End Model Type nDCG@20 MRR@10 MAP Recall@100
dt.plaid HLTCOE DT Dense 0.5118 0.7102 0.3567 0.6436
bm25-dt-mT5-pft-rerank h2oloo DT Reranking 0.4935 0.6542 0.3387 0.5581
plaid-xImr.mImfine.tt HLTCOE v Dense 0.3366 0.5414 0.2115 0.4534
plaid-xImr.mImfine.tt.jholo HLTCOE v Dense 0.3117 0.5249 0.1892 0.4277
plaid-xImr.et HLTCOE v Dense 0.2915 0.5513 0.1881 0.4332
plaid-xImr.tt HLTCOE v Dense 0.2878 0.4783 0.1906 0.4373
plaid-xImr.mImfine.et HLTCOE v Dense 0.2760 0.4609 0.1911 0.4260
bm25-dt-afrimt5-rerank h2oloo DT Reranking 0.2676 0.4680 0.1718 0.3234
dt.bm25-rm3 HLTCOE DT Sparse 0.2550 0.3978 0.1789 0.4210
splade.bm25-mt5-rerank h2oloo v Reranking 0.2445 0.4440 0.1402 0.2372
splade-mt5-rerank h2oloo v Reranking 0.2445 0.4440 0.1402 0.2372
afroxImr_..._ft_ckpt2000 Masakhane v Dense 0.2209 0.3846 0.1119 0.2975
afro_xImr_..._sw_mrtydi_ft Masakhane v Dense 0.2165 0.4004 0.1219 0.3337
afroxImr_base_..._ckpt1000 Masakhane v Dense 0.2067 0.3840 0.1087 0.3083
splade-afrimt5-rerank h2oloo v Reranking 0.1647 0.3691 0.0862 0.1645
hybrid_afriberta_dpr_splade h2oloo v Hybrid 0.1644 0.3191 0.0928 0.2467
afriberta_base_ckpt25k Masakhane v Dense 0.1505 0.2845 0.0789 0.2459
hybrid_mdpr_msmarco_clir_splade h2oloo v Hybrid 0.1198 0.2730 0.0725 0.1765
afriberta_base_..._mrtydi_ft Masakhane v Dense 0.1034 0.2206 0.0436 0.1663
afriberta_base_..._sw_miracl Masakhane v Dense 0.0965 0.1713 0.0546 0.1780
afriberta_..._sw_miracl_ft_ckpt100 Masakhane v Dense 0.0830 0.1589 0.0453 0.1407

Table 9
Somali Results.



Run Team End-to-End Model Type nDCG@20 MRR@10 MAP Recall@100
bm25-dt-mT5-pft-rerank h2oloo DT Reranking 0.5232 0.7222 0.3110 0.5473
dt.plaid HLTCOE DT Dense 0.5118 0.7102 0.3567 0.6436
plaid-xImr.mImfine.tt HLTCOE v Dense 0.4230 0.6175 0.2500 0.4645
plaid-xImr.mImfine.tt.jholo HLTCOE v Dense 0.4081 0.6002 0.2362 0.4477
plaid-xImr.tt HLTCOE v Dense 0.3347 0.5615 0.2041 0.4510
plaid-xImr.mImfine.et HLTCOE v Dense 0.3301 0.5820 0.2093 0.4487
afroxImr_..._ft_ckpt2000 Masakhane v Dense 0.3215 0.4983 0.1378 0.3543
plaid-xImr.et HLTCOE v Dense 0.3182 0.5541 0.1977 0.4616
afroxlmr_base_..._ckpt1000 Masakhane v Dense 0.3037 0.5190 0.1302 0.3585
bm25-dt-afrimt5-rerank h2oloo DT Reranking 0.2542 0.4729 0.1351 0.2899
afro_xImr_..._sw_mrtydi_ft Masakhane v Dense 0.2447 0.4621 0.1118 0.3499
splade.bm25-mt5-rerank h2oloo v Reranking 0.2395 0.4764 0.1055 0.2105
splade-mt5-rerank h2oloo v Reranking 0.2395 0.4764 0.1055 0.2105
dt.bm25-rm3 HLTCOE DT Sparse 0.2178 0.4172 0.1353 0.3340
afriberta_base_ckpt25k Masakhane v Dense 0.1833 0.3968 0.0792 0.2486
afriberta_base_..._mrtydi_ft Masakhane v Dense 0.1426 0.3143 0.0532 0.2207
splade-afrimt5-rerank h2oloo v Reranking 0.1378 0.3043 0.0537 0.1215
hybrid_afriberta_dpr_splade h2oloo v Hybrid 0.1277 0.3000 0.0565 0.1930
afriberta_base_..._sw_miracl Masakhane v Dense 0.1109 0.2141 0.0463 0.1897
afriberta_..._sw_miracl_ft_ckpt100 ~ Masakhane v Dense 0.1068 0.2046 0.0395 0.1442
hybrid_mdpr_msmarco_clir_splade h2oloo v Hybrid 0.0909 0.2338 0.0435 0.1807
Table 10
Swabhili Results.
Run Team End-to-End Model Type nDCG@20 MRR@10 MAP Recall@100
bm25-dt-mT5-pft-rerank h2oloo DT Reranking 0.5819 0.6211 0.4512 0.8057
dt.plaid HLTCOE DT Dense 0.4793 0.6036 0.3657 0.7240
plaid-xImr.mImfine.tt.jholo HLTCOE v Dense 0.4297 0.5438 0.3044 0.6748
plaid-xImr.mImfine.tt HLTCOE v Dense 0.4189 0.5434 0.2985 0.6394
bm25-dt-afrimt5-rerank h2oloo DT Reranking 0.4103 0.5014 0.3162 0.6377
splade.bm25-mt5-rerank h2oloo v Reranking 0.4071 0.5822 0.2808 0.5037
splade-mt5-rerank h2oloo v Reranking 0.4071 0.5822 0.2808 0.5037
plaid-xImr.mImfine.et HLTCOE v Dense 0.3804 0.5520 0.2707 0.6950
dt.bm25-rm3 HLTCOE DT Sparse 0.3555 0.4909 0.2696 0.6273
plaid-xImr.tt HLTCOE v Dense 0.3522 0.4731 0.2505 0.5784
splade-afrimt5-rerank h2oloo v Reranking 0.3138 0.4996 0.2130 0.4100
plaid-xImr.et HLTCOE v Dense 0.2627 0.4214 0.1863 0.5176
afriberta_base_ckpt25k Masakhane v Dense 0.2357 0.3763 0.1423 0.4369
afro_xImr_..._sw_mrtydi_ft Masakhane v Dense 0.2296 0.4080 0.1435 0.4418
afroxImr_..._ft_ckpt2000 Masakhane v Dense 0.2210 0.4009 0.1186 0.377
hybrid_afriberta_dpr_splade h2oloo v Hybrid 0.2015 0.3454 0.1205 0.3786
afroxlmr_base_..._ckpt1000 Masakhane v Dense 0.1981 0.3500 0.1071 0.3947
afriberta_base_..._mrtydi_ft Masakhane v Dense 0.1688 0.2999 0.0880 0.3278
hybrid_mdpr_msmarco_clir_splade h2oloo v Hybrid 0.1642 0.2921 0.0968 0.3452
afriberta_base_..._sw_miracl Masakhane v Dense 0.1634 0.2612 0.0922 0.3658
afriberta_..._sw_miracl_ft_ckpt100 Masakhane v Dense 0.1594 0.2712 0.0865 0.3063

Table 11
Yoruba Results.



72: Where was Burna Boy born ? -

53: What year was Adams Oshiomhole born ? 4

126: When was Ali Nuhu born? -

130: What happened between Rahama Sadau and Classiq?
162: Who killed Thomas Sankara? -

136: Who is the CEO of Amazon? 4

149: Vladimir Putin is president of which country?

123: When was President Muhamadu Buhari born?

54: Which year did Argentina won the FIFA world... q

71: What are the reasons behind the government's decision...
145: Who owns Twitter?

167: Where did Rahama Sadau complete her studies? -

86: Who is Ali Nuhu? 4

44: Where was Sheik Sharif Ibrahim Saleh born? 4

48: Lewandowski is from which country?

78: Has Benzema ever won the Ballon d'or?

124: How much did Liverpool pay to Bayern to...

114: Who is the current president of China?

11: When did KFC start working in Nigeria? -

137: Who is Janar Abdulsalami? -

121: which countries have given support to Ukraine?

155: What position is Alhaji Ado Bayero known for...

73: How can HIV be contracted?

93: Who is the CEO of WTO? 4

174: What is HIV? -

77: Who is the president of Fifa?

41: Did the federal parliament approve same-sex marriage in...
33: In what year was the BBC founded?

8: When is the day of arfa?

157: what team was guardiola coaching before coming to...
15: Did Mane play in the 2022 world cup? -

76: What language is spoken in Gombe? -

42: What is the name of Chelsea football field? -

26: When did IS and Al Qaeda fight in...

131: Who is the leader of PDP in Nigeria...

20: Which football team won the Champions League in...
34: Who was the Chairman of INEC in 2023...

104: When did Atiku abubakar become the vice president...
82: When was Buhari elected as the president of...

57: When was Kwankwaso elected as the governor of... -
99: Who is the longest serving leader in Africa?

90: What is the full meaning of the Nigerian... 4

32: Which Year did Sheikh Abduljabbar had a scholarly...
38: What is the Capital city of Ghana?

169: Who is the governor of Zamfara state in... q

87: What is the capital of Guinea? 4

85: What is the capital of the Nigeria?

28: How many pregnant women die every day on...

165: When was Adam a zango born?

16: When did Queen Elizabeth 1l of UK die?

164: What is the capital of Nigeria 7

113: What is Covid-197

105: How old was Sheikh Dahiru Lawal Abubakar when...
50: Hisbah is working in which state in Nigeria?

63: Who Is the president of Niger ?

59: How can robots be useful in hospitals?

35: Who is the wife of USA president Donald... q

98: For how many years was Buhari president? -

118: How was APC founded?

75: When was lbrahim Shekarau elected as Senator? A

156: Abdullahi Umar Gaduje served as governor of which... -
92: What is the capital of Scotland?

45: Which agency is responsible for conducting elections in... q
163: How many states does Nigeria have? -

3: In which country did the coronavirus (COVID-18) start...
122: According to The Nigerian Consumer Goods Quality Control... 4
132: When is Christmas?

39: Who was the APC presidential aspirant in the...

47: What is the Capital of America?

31: Who won the PDP election for the 2023...

27: Which country did the first case of corona...

84: Who is Malam Yahaya Mai Tabarma?

81: What is the Capital of the UK?

80: Is Booker a basketball player? q

25: Which year did corona virus start?

43: Who is the head of I1zala in Nigeria... q

49: Who was the senate president of Nigerian in... q

70: Has Mansour ever been to Egypt?

68: What is the name of Bola Tinubu's daughter? A

146: Who is Farfesa George?

o 00 o©

Figure 4: Boxplots showing nDCG@20 for Hausa Queries.
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155: How many gold metals has Mo Farah won... [s] 6] [ ] I
118: What film made Jackie Chan famous? { { [ —
165: What year was Margaret Thatcher Prime minister of... —_—] 1T}
198: What country was Hugo Chavez a president of? 4 o e = I R
100: What is EVC plus? e I B
43: Which Country hosted the 2022 Fifa games? (o]} L I B |
160: What film is Barkhad Abdi famous for? - e — I f————
144: What is Netflix? { © —) A
167: Which man created Facebook? 1 +H————— [ P
171: What district does Ilhan Omar represent? | o e I D |
83: What does the company Telesom provide? | [ S
103: What state does llhaan Omar represent? 4 o I f———
64: Who is the President of Ukraine? N
106: What is Ebola? 4 —_ T} o
161: How many people live in Dadaab refugee camp? @ +——— [ P—
120: Who is Suldaan Seeraar? - [ I
99: What is the amount of livestock that Somalia... q — [ P
80: Who is the Prime Minister of India?4 +—m+-—+ [  }————"—-+
117: What is the company Amazon? A o0 — 1T o
108: Does the President of Somalia have twitterr{ +——_ [}
95: What created the Samsung phone?{ +——— [ F———— o
90: What caused Brexit? { [ 1
131: How many teams are a part of the... - — 1 }—
205: Who is Hillary Clinton's Husband? { +——1________ T  }———
194: What is the capital of Liberia? 4 ] 1 A
94: What party is Barak Obama in?{ +—— I F—
127: Who is the president of Kenya in 20237 — T 1 1
157: What foods contain Potassium? { +——— [ f——
159: How is the Cholera virus contracted? 1 +————— I e —
79: How many countries are in ECOWAS? { +——( [ ] |
40: Which man is the fastest 100m runner? — T 1l
208: Who is the leader of the ONLF? {1  +——— [ [ [+]
74: What does the company SOM tel provide?{ +—{_____ [ }——
85: What are the benefits of 5G network? { +——[_____ [ '
156: How many verses are inthe Quran?q{ +—_ [  }—————-
166: What religion is practiced in Vatican City?q{ +—— 1 — }————H
77: Who was the President of Somalia in 1969?74 +—{___ T 7} o ©
150: Who owns Dahabshiil? A o
58: Which country is Mount Kilimanjaro located? { [ I b
70: What foods are bad for people with diabetes? 4~ —{ [ }b———
183: What causes high blood pressure?{ +—— [  }—————H L] o ]
207: WhatisMERS?q [ [} o]
57: Which disease can you get from mosquitoes? - T 1 e} ] e}
47: Which flu spread during World War 174 [ I }
88: What ocean is in East Africa?{ +——___ [ }———— o ©
116: When did the queen of England die? A 1 A
135: How many muslim countries are there? 4 +—— [ +————i
92: What foods are good for people with low... 1 [ } |
48: Which illness turns the body yellow?q [ [F——— 0O
119: What is the capital of Scotland?{ +——____ T 1 (o]0}
151: Who owns Universal Tv?q +— [ }b—
50: Who won the 2016 American electionsr{ [  +———
175: How many MPs make up the upper house...{ +—______ [ _+——— o
91: What is the population of people that live..{ +—— [ }—+" o
86: What year did Joe Biden become president? oo
72: What currency is used in Spaint{ +—_ [ |—
69: How do you get Tuberculosis?{ +— [ }— (s}
115: Who is in charge of Horn Cable Tv? e S ——
146: Was Somalia in the Olympics? { [ I } /
152: What foods are good forthe heart?{ [ 1 —  }—i 000
123: Who is the President of Pakistan?{ [ [——— o o]
39: What is the capital of Mudug?4 +—_ 1  p——— o] o
134: When what the film black hawk down made?q [T }———— o
137: When should you start giving food to babies? 4 [ [ —
93: What year did the Ogaden war take place? { | [ B
84: Which country do you go to for Hajjz4 [ | { o
125: How many Somali people have businesses in Kenya?4 [ [ }——
109: How many countries are a part of the...
65: How do you protect yourself fromthe AIDs... 4 [—T———— 7 77 }—-——""—"——— [+]
101: How many political parties does Somalia have? { [ 1
63: Where is the biggest market in Somalia? 1[I }
71: What is the capital of Somali Galbeed? { | o
81: How many states are in Somalia? { | O o
76: How many times a day are you suppose...1 [ b———— o
75: What country won the 2002 Fifa world cup...{ [+ o
96: How do you treatthe flu?{ [ ——+ o}
105: Can electronic cars be bought in Somalia? { | o
126: How do you prevent yellow fever? {4 [ —
67: How many pecple live in Puntland? 4 | -
169: Is the hijab mandatory? { | o} o
129: What are natural remedies fora cold? { [ }— o 0O s}
133: What are the benifits of braces? { | ©
148: Who is the 2023 mayor of Mogadishu? 4[] o o o o] o]
149: When do children start puberty? { |
158: Who is Abdigasim Salad Hassan? | e} (e]s] e}
121: What foods are good for the bones?{ [ }——— o oo o
162: What state is home to the largest number... 1 [ F—
163: How many days is Eid al Adha?{ |
174: Where does Somalia import medicine from?4 [ +— © o
107: How do you know if foods are halal? 4 | o] o0
187: Who owns the money transfer company Taaj7{ [ +——— [oJe]
197: Which country was the first to go to... |
199: What year did the Arab spring start?q [ }—— o o0
41: Which Arab country has largest Somali population? 4 [ }——
45: Who was the president of Somalia thatwas...q [ }————H
46: What is the largest electricity provider in Somalia?{ [ —— o] e}
53: When do you get injected with the tetanus... 1 | o o] o} o
60: Who is the artist that sings Maanta Maanta...{ | (o]
186: Who is the head coach of the Somali... 4 !—Iﬁ _© . ‘
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Figure 5: Boxplots showing nDCG@20 for Somali Queries




1: What is the cause of death of Chris... § ]

77: What country was Abdalla Hamdok prime minister of? e e I R |
124: When did South Sudan gain independence? 4 _— Tt
101: Which football team does Pep Guardiola manage? - [ I B |
30: How do humans get Ebola and how does... 7t { |
40: Who is the current President of Russia? - _ ] T
112: What is the national airline of Ethiopia? { 1 T}

150: Who is the CEO of Facebook? 7 +H——"—"— I

88: Where is Paul Pogba from? § | [
47: What party did President Trump represent?' 4 | N N |
82: Who is the Director-General of the World Health... § ] [
59: Where is Bobi Wine from? - ] [ S —
21: Where exactly in the werld is Kabul located? — I

31: What countries’ did Cyclone Pam hit and what... 7 [ [

56: What country is Romelu Lukaku from? 41 © e T N

106: What is the capital city of Algeria? 1 +— [

100: Who is considered the richest person in Africa... 4 +———] |
75: Who is the president of Uganda? ] |
18: What is the largest telecommunications provider in Kenya? 1 [ —

121: Where is the African Union (AU) headquarters located? { +—m—————Ho [ 1

13: What flying insect causes malaria in Kenya?q{ +——o [ |

117: What is the capital city of Brazil? 1 +— I P
144: When did Tanzania gain independence? e I I |
127: Who was the first President of Tanzania? 1 I
103: What is the name of the main national... 4 T |
133: What is the name of Chelsea football clubs'... 7 ——— I F—
22: How many years did Jacob Zuma serve as... _— T
110: What is the African equivalent of the Champions... - e I I o

29: What were the initial reasons for American military... 4 © e B B e
143: What football team does Cristiano Ronaldo currently play... 4 |

139: When did apartheid end in South Africay 4 +——( | }——uw
134: Where is Mecca located? — I f———

140: What hormone helps with pain? 4 ——— [ ]
67: What currency does Singaporeuse? 4 +—— [ ]

72: What are some football leagues does Manchester United... — 1 90 00
99: Which colonial language is spoken in Angola? 4 [ F—

92: Who is the manager of Liverpool football club? 4 +—+—++— [ — }—
32: Which football clubs did Pele play forr 4 +—+—- [  |——H

116: What is another name for an eye doctorr 4 ——__ [ 1}

41: Where was COP25 held? { ] I

118: Who is the governor of California? 4 F———— [ S

111: Who is the current attorney general of Kenya? q [ I R

62: What is the name of the main international...4 +— [ —— +————

141: Where is Rome located? 4 +—[ |  }———
147: What is the biggest bank in Kenya? 4 e I |

97: Which African countries were British colonies in the... § — [

98: Who is considered the greatest Formula 1 driver... 4 +—_ [ — }——
14: What is the popular mobile mode of payment...4 [ [ }—————i

91: What is the official name of the regional..4 [ | }————
142: When was the Goldenberg corruption scandal in Kenya? 4 +—___ | —  }———i
52: Where is Rwanda located? 4 +— [ }———
105: What is the biggest city inthe state...4 [ | |——

131: What is the largest internet provider in Kenya? 4 +—4{ [  |————

128: Who is the manager of Arsenal football club? 4 +——___ [ }———i

89: What is the most common age for menopause... 4 | [ }
54: When did the Russia- Ukraine war initially startr 4 —__ |  |——H foYo]
114: What is the official currency in Uganda calledz4 [ |  }——

145; What is the top national football team in... 4 [ | }
122: What is the main language spoken in Zimbabwe? 4 +—— [  }————
42: What is the dominant religion in Iran? 4 ——] | —
123: Where is the busiest port in Africaz4 +—_ [ ~  }——————
148: When did the COVID pandemic startz{ [ [ }—H

126: Who is the speaker of the National Assembly... §

60: Around what age range does the desire for... 7 [ [ }

104: What is the name of the most successful... 7+
69: When was Uhuru Kenyatta the president of Kenyazq4 [ [  |————

66: What is the capital city of Myanmar? 4 | [ P
137: What is the capital city of the Netherlands? 4 [ I F—
108: Who is the current Vice President of the...q [ [  }F————
136: Who was the first female Prime Minister of... 7 [ [ B
16: What is the famous motersport event inkKenya...4 [ [ }—— © ]
83: Which country has the world's largest economy? 4 [ [ —  }——
151: Which country borders eastern Kenya? 4 [ | F—— o
149: How many weeks are inoneyear?+4 [ | }————
73: How many chromosome do you get from each... 1 | (o] o
76: Which country is Hinduism practiced the most? 4 | o 0 (o]

51: What is the state capital of Georgiazq [ |—— o

79: Who is the editor in chief of British... - |

25: When did black people get the rightto...4 [ }— o
48: Where in the world is Bavariaz 4 [ |— o o
102: What is the name of the official agency... 1 [ b

120: Which country is top in milk preductionin...4 [ |—— o0
17: Who is the Kenyan politician who served as... 1 | 00O o]
2: Who is the current prime minister of Canada...1 [ — @ o

81: Who is the Director of Public Health in... 4 !—I—l oI o] ‘
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Figure 6: Boxplots showing nDCG@20 for Swabhili Queries



429: What transport agencies has Musiliu Akinsanya popularly known...
360: What is the relationship between Alhaja Salawa Abeni
141: Who is the head of the redeemed christia

443: Who won the match between Algeria and Senegal...
427: In what state was Ayodele Fayose governor?

514: What area in Ogun state is the RCCG...

419: What was the birth name of the singer,...

532: What is the relationship between the activist, Funmilayo...
374: Who did the singer, Wizkid collaborate with on...

433: Where did the wedding of the actress, Rita...

208: Who is the founder of Living Faith Church...

434: What football teams has Samuel Chukwueze played for? 4
313: Who won the fight between the boxer, Anthony...

386: What was the cause of Pilot Tolulope Arotile's...

29: What genre of music does Sir Shina Peters...

447: What is the name of the church founded... q

511: "What musician released the ""Twice as Tall"" album?" -
336: Who is the wife of the popular actor...

304: What awards has the footballer, Lionel Messi won?
316: What state does Governor Yahaya Bello govern?

110: What is the name of yul-edochie's second wife?

311: What role did Odunlade Adekola play in the... §

524: What medal did the sprinter, Tobi Amusan win...

24: What football club does Paul Pogba play feotball...

519: What football team does Kevin De Bruyne play...

539: What killed the leader of Boko Haram by...

328: What company was founded by the businessman, Oba... §
430: Where is the Teslim Balogun stadium located?

388: What position did Bukola Saraki hold in the... 4

387: Which popular actress is known as Jenifa?

516: What district does Shina Peller represent in the...

236: Who is the chairman of ICPC?

375: In what state was Simon Lalong governor?

428: What position did Adebayo Adelabu hold in the... q

380: What year did Qatar host the World Cup?

321: Where was the first Omicron variant first detected?
389: How many times has Lionel Messi won the...

379: What is the name of the Deji of...

507: What state is the athlete, Tobi Amusan from? -

206: What Fuji musician sang Fuji Garbage?

508: What genre of music does the musician, Adewale...
146: Is Lizzy Anjorin a Yoruba actress in the.

337: What is the birth name of the popular... -

194: In what year did funke akindele marry jjc... 4

241: What genre of music does the musician, King...

171: What church was founded by Pastor TB Joshua?

112: who is the founder of Omega Fire Ministries...

449: What year did the EndSARS protest happen?

520: When did Pastor T.B Joshua of the Synagogue...

212: What football club does Kylian Mbappe play for?

335: What ministerial position did Babatunde Fashola hald in... q
237: Under the banner of what political party did... §

167: What year did Chelsea win the Champions League? -
518: What is the name of the comedian popularly...

200: Which Nigerian musician won the grammy award in... -
287: Where is the Olusegun Obasanjo library situated?

91: Where is oro festival celebrated? -

209: Which organization is in charge of disease control...

79: What is the full meaning of the Nigerian.

102: What ministerial position was given to Babatunde Fashola... §
382: What ministerial position has Festus Keyamo held in.
180: What political position did Otunba Gbenga Daniel hold... 4
301: What year was the Olympics hosted in Tokyo? -

333: In what month did the End SARS protest... §

186: Who Is the deputy to Governor Babajide Sanwo...

529: What city is the Lekan Salami stadium located...

528: Where is Ojude Oba festival celebrated?

136: What day do christians celebrate the ressurection of...
147: What year did nigeria gain its independence? -

234: What football team does Erling Haaland play for? -

101: what company was founded Chief by Akin Alabi?

233: At what time was Olusegun Obasanjo the President...
172: In what city does Chief Ifayemi Elebuibon hold... §

306: How old was Alaafin Lamidi Adeyemi the III... §

204: In what state was Babatunde Fashola governor?

109: Who won the champions league in 20187

286: "What song brought portable ""omo olalomi"" to lime... 4
285: What football team does Gareth Southgate coach?

83: Who is the founder of Covenant university? 4

93: What year did MKO Abiocla contest for the...

381: Who is the coach of Manchester United football...

130: Which country hosted the first-ever Champions League final...
181: What year did Nigeria return to civilian rule?

80: Who was President Muhammadu Buhari's Chief of staff? -
231: What Orisa is known as the Orisa of...

538: What city is Afe Babalola university located in? §

124: What year did Covid-19 start?

103: When was David Mark the leader of the... q

87: How many countries qualified for the AFCON 20227

363: Where did the Nigerian police task force apprehend...
104: What year did Babajide Sanwo-0Olu first become the... §
339: Who is the wife of the singer, Adekunle... q

510: What is the capital city of Oyo state? q

113: When do christains celebrate christmas?

150: Who is the father of shina peller? §

338: What national football team won the 2022 World... 4
368: What is the meaning of crescent moon and...

185: How did Joseph DiMeo get burnt?

282: What position did David Mark hold in the...

116: who is the president of the actors guild... §
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Figure 7: Boxplots showing nDCG@20 for Yoruba Queries
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