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Abstract

Every day, people widely use information retrieval
(IR) systems to answer their questions. We uti-
lized the TREC 2007 complex, interactive question
answering (ciQA) track to measure the performance
of humans using an interactive IR system to answer
questions. Using our IR system, assessors searched
for relevant documents and recorded answers to their
questions. We submitted the assessors’ answers with-
out modification as one of our runs. For our other
submission, one of the authors used our IR system
for an unlimited time and recorded answers to the
questions. We found that human performance using
an interactive IR system for question answering is
variable but that interactive IR systems offer the po-
tential for superior question answering performance.

1 Introduction

The complex, interactive question answering (ciQA)
track looks at complex information needs and aims
to investigate the performance gains attainable when
a QA system has the chance to interact with users.
This year, for each question the track allowed par-
ticipants to provide a web address (URL) at which
the participants could provide any sort of web page
to interact with the assessor for 5 minutes.

Today when users have questions, one of their likely
tactics for finding answers is to use an information
retrieval (IR) system. The ciQA track provided us
with the unique opportunity to measure the asses-
sors’ abilities to answer their own questions using an
interactive IR system. Rather than attempt to use in-
teraction to boost the performance of a QA system,
we wanted to see how good users are at answering
their questions using information retrieval.

A good information retrieval system should inher-
ently be a good complex, interactive question answer-

ing system. Or as we told the assessors, “Our belief is
that human searchers, such as yourself, can find an-
swers faster and more accurately than computers.”
Rather than build question answering systems, our
intent is to build interactive IR systems that enable
people to answer questions.

To measure the assessors’ performance at answer-
ing their questions using an IR system, we created
an interactive, web-based IR system. Assessors were
free to issue queries, view documents, and save an-
swers. We did not place any restrictions on the type
of answer the assessors could enter and save. Asses-
sors could copy text from a displayed document, a
result snippet, or type in their own answer.

While confident that the assessors would find an-
swers, we hedged our bet by utilizing our two runs to
give the assessors 10 minutes on each question. For
each run, we provided the same IR system and when
the assessor returned to a question, any previously
saved answers were still displayed.

One of our submitted runs was the exact set of an-
swers saved by the assessors after all 10 minutes of
interaction. As such, the assessors judged their own
saved answers. This allows us to not only compare an
interactive IR system’s performance to the other sub-
mitted interactive QA systems, but to also measure
to what extent assessors agree with themselves.

A concern with interactive systems is that users
have difficulty in judging recall and often quit search-
ing too soon. For our other run, we had one of the
authors use the system for an unlimited time to find
as many answers for each question as possible. This
run allows us to get a sense of the maximum perfor-
mance of our interactive system.

2 Methods

We built a fully interactive IR system with facili-
ties for recording answers to questions. We stress



%) UMass — ciQA - Mozilla Firefox
Fle Edt View Hitory Bookmarks Tools Help

I -

What is the position of [Hank Aaron] with respect to [Barry Bonds' use of steroids]?
Hank Aaron is the all-time home run leader, a feat which Bonds is threatening; however, Bonds has been accused of drug usage to help his home run achievements. The analyst
wishes to know if Aaron disapproves of drug usage to improve performance and whether he hopes that Bonds breaks the record

@ O [-[»] [@

Question

Hank Aaron Barry Bonds' steroids

Aaron backs tougher doping plan as Bonds' record quest questioned by Jim Slater * A S — y B d - Enter Your Answer
Hank Aaron, Major League Baseball's career home run record-holder, pushed q::;:' e Saoug t,' Al Answer
for tougher anti-doping rules while another legend said Wednesday that his mark should g ——
be safeguarded from Barry Bonds. Former Philadelphia pitcher Robin ... (2005-09-28) 200500: 280 WASHINGTON, Sept.29 Entry
Hank Aaron, Major League Baseballs career home run
'GAME OF SHADOWS': IN AMERICA'S PASTIME, AN AMERICAN SCANDAL record-holder, pushed lawmakers for tougher anti-doping o
It needed to launch a probe into Bonds’ 73-homer season, and thus into the legitimacy of rules while another legend said Wednesday that his mark Add Answ!
his run on Hank Aaron's career mark. This time, there were calls for more congressional should be safeguarded from Barry Bonds. a
hearings and demands ... (2006-03-22)
“Whatever we do, we have to make sure we clean up
BOOK DETAILS BONDS' USE OF STEROIDS MURRAY CHASS CONTRIBUTED baseball,” Aaron told a US Senate hearing on two bills
REPORTING FROM PHOENIX FOR THIS ARTICLE mandating tougher steroid punishments in US sport leagues.
In "Game of Shadows: Barry Bonds, Balco and the Steroids Scandal That Rocked “I'm saddened by some of the things | hear from my 1
Professional Sports,” the co-authors Mark Fainaru-Wada and Lance Williams offer a colleagues and | hear from drug testing,” Aaron said
wide-ranging depiction of what they assert were Bonds' ... (2006-03-07)
Aaron’s 755 home runs are the US major league record but
WHAT IS BARRY'S PLACE IN HISTORY? San Francisco Giants slugger Bonds, dogged by links to the
Its the question of the new baseball season, which opens with the embattied Bonds on BALCO storpid scanvial, i 1o TRk cesoer homer on
703 homers, 12 from beating the Babe and 53 from passing Hammerin' Hank. Bashers of uesday and could surpass SAIDI) next season,
Bonds; who'rsportedly.toid ;- 2005:04:01) Former Philadelphia pitcher Robin Roberts suggested
BONDS MUST LIKE THE SECLUDED LIFE protecting Aaron’s feat from Bonds, whom many believe
Sem R e TSt s ) used steroids during seasons in which there was no steroid
Maybe Bonds needed a break from the psychological stress of chasing Babe Ruth and, testing in the major leagues.
eventually, Hank Aaron. This is the same pal who Barry says fooled him into using
steroid creams by identifying the stuff .. (2005-08-17) "I would like to see an amnesty as far as records have gone
behind,” Roberts said. “The fact Barry Bonds is hiting them
HOME RUN KING BORROWS FROM 'THE PRINCE' now - he must not be on them now - | don't know.”
But it's particularly upsetting to think that the unpleasant Bonds, dogged by steroid .
suspicions, will be the one to dethrone decent, dignified, play-by-the-tules Hank Aaron. Eonets has denied knowingly taking any. sermlch despite s
The plan was to needle Bonds by ... (2005-04-09) personal trainer, Greg Anderson, admitting his role in the
- BALCO steroid scandal. v 4
Done o

Search Results

Clicking on a Search Result Displays Selected Document Here

Figure 1: A screenshot of the web-based interface for our fully interactive, IR system.

that the IR system was fully interactive because in
past ciQA and HARD track evaluations, participants
largely supplied static HTML forms.

As Figure 1 shows, the user interface to our IR
system consisted of three vertically oriented panes.
The left pane showed search results with query-biased
snippets. Clicking on a result showed the respec-
tive document in the middle pane and also changed
the color of the link allowing users to keep track
of already examined documents. Both the snippets
and displayed document had query terms highlighted.
The right hand pane provided a text box allowing the
user to enter and save an answer to the question. A
list of the user’s saved answers appeared below the
answer entry box. The assessors could delete saved
answers.

Each assessor had the chance to read a tutorial on
how to use our search engine and about our research
goals. At the end of the tutorial, they could exper-
iment with the live system and the ciQA designated
throw away question.

Our IR front end client was a modern AJAX-like
interface written in XHTML, CSS, and JavaScript.
Submitting queries, clicking on results to view doc-
uments, and saving answers all occurred within the
same web page and did not require an entire page
refresh for each event. We built the back-end server

using a combination of the Apache web server, PHP,
mySQL, C++, and the Indri [6, 5] retrieval system.

We supported a simple query language. Users
could specify phrases by enclosing a phrase with dou-
ble quotes. Users could also force all results to con-
tain a query term by preceding the term with a plus
sign. The Indri query language provides support for
both of these features.

When the assessor first accesses the system for a
given question, the system shows the results for a
default query created automatically from the tem-
plated question as shown in Figure 1. To create
the query, we extracted the terms within the slots
of the template and then removed stop words. The
remaining terms formed a bag of words query that
we implemented using Indri’s #combine operator.
For example, the question “What is the position of
[Hank Aaron| with respect to [Barry Bond’s use of
steroids]?” results in the Indri query #combine(Hank
Aaron Barry Bonds steroids). Our tutorial encour-
aged assessors to change the query to meet their
needs.

We used the same system for each run and also used
the same tutorial for each run. We provided a link
to explain to the assessor why they were seeing the
same tutorial a second time. For each question, the
interface showed previously saved answers and also



kept track of viewed documents to allow the links
to the documents to be properly highlighted. The
system did not save any query state and thus the
assessor saw for a second time the default query and
results when returning to the interface.

We annotated the sentences in the AQUAINT?2 col-
lection using a locally modified version of a sentence
splitter [1]. To construct the query-biased snippets
for each document, we converted the user’s query to
a bag-of-words query and then retrieved the top two
scoring sentences from the document.

We stemmed all words with the Porter stemmer
built into Indri and used an in-house list of 418 stop
words. For retrieval, we used Indri’s default pa-
rameters, which includes setting the Dirichlet prior
smoothing parameter to a value of 2500.

3 Submissions

We constructed our baseline submission, UMass-
BaseAut, to be similar to the displayed query-biased
snippets for each question’s default query. As de-
scribed above, the default query consisted of the
words from the slots of the templated question. Using
the default query, we retrieved the top 10 documents,
which are the same 10 documents shown initially to
the assessor. For each of these documents, we re-
turned at most the top 2 sentences as answers for a
maximum of 20 answers per topic. Some documents
contained a single sentence and as a result we re-
turned less than 20 answers in some cases. Unlike
our displayed snippets, we did not truncate the sen-
tences returned as answers. Our baseline represents
the state from which the assessors started their usage
of the system.

Our second submission, UMassIntA, consists of
the answers provided by the assessors during their in-
teractions with the system. For both of our allowed
runs, we had the assessors interact with the same live
IR system to obtain 10 minutes of interaction on each
question. As described above, the system retained its
state between “runs.” Assessors directly entered an-
swers to the questions. We submitted the answers
saved by the assessors with no modification. Some
assessors did delete some of their submitted answers,
and we did not submit deleted answers. As we used
the interaction automatically to produce the submis-
sion, we marked this as an automatic run. During one
day of interaction, the assessors experienced network
slowdowns, which likely hurt their ability to find and
record answers.

We constructed our third submission, UMass-
IntM, by having one of the authors use our interac-

tive system without a time limit to find answers. For
questions where we found over 7000 non-whitespace
characters of answers, we edited the answers to fit
within the limit. Most answers are in the form of
snippets of text extracted directly from the source
documents.

4 Results and Discussion

Table 1 summarizes the results of our three submis-
sions. Measures are computed in the same manner as
the 2006 ciQA track [2] with pyramid nugget based
scoring [4]. The official results report the F measure
with a 0 = 3, which places 3 times more importance
on recall than precision. We also show the F measure
with 8 = 1, which places equal weight on recall and
precision. Unless we specify otherwise, all F score
mentions will be with respect to the official F score
with a 0 = 3.

The median F score of all ciQA final runs (both
automatic and manual) was reported by NIST to be
0.361. The best and worst scores were reported to be
0.503 and 0.156, respectively.

We were somewhat surprised by our baseline’s per-
formance. The baseline, UMassBaseAut, had a F
score of 0.318, which was only 12% below the me-
dian performance of all final submitted runs (0.361).
Our baseline appears to be representative of many
of the baselines in its strong performance relative to
the submitted runs. The median performance of the
submitted baselines was 0.359 as reported by NIST.

Our automatic submission, UMassIntA, performed
9% better than our baseline with an F score of 0.347
and performed near the median performance of all
final runs. The improvement over the baseline came
from an improved precision that rose from 0.154 for
the baseline to 0.427 for the assessor’s answers. If we
place equal importance on recall and precision (§ =
1), UMassIntA achieves a 59% improvement over the
baseline with an F score of 0.333 compared to the
baseline’s 0.210.

Our manual submission, UMassIntM, matched the
best reported performance with an average F (8 = 3)
score of 0.503. Even with issues of inter-annotator
agreement, we see this as informative of the perfor-
mance attainable by a human using an IR system to
answer questions. With an equal weight given to pre-
cision and recall (8 = 1), UMassIntM performs 12%
worse than UMassIntA (F score of 0.293 compared to
0.333).

While we have just begun to analyze our results, we
have observed that significant variation exists among
the assessor’s performance at answering their ques-



Average over 30 Questions

F (8 = 3) Summary

Run Recall Precision F (8=3) F (8=1) | #Best #Worst +#Zeros F#>Median
UMassBaseAut | 0.374 0.154 0.318 0.210 NA NA 4 12
UMassIntA 0.362 0.427 0.347 0.333 5 6 ) 14
UMassIntM 0.658 0.210 0.503 0.293 8 0 0 23

Table 1: The average recall, precision and F scores for our three submissions and the number of questions for
which F with § = 3 was the best, worst, and greater than the question median for final runs. The number
of questions for which the submission scored a zero is reported in the column labeled #Zeros. Of note, only
one question in common between UMassBaseAut and UMassIntA received a zero.

tions using our system. For the 4 topics assigned to
assessor 5, the assessor only entered one answer into
our system. The assessor later judged this single an-
swer as not containing a single nugget. Thus, assessor
5 produced 4 of the 5 zero scoring questions for our
UMassIntA submission. In contrast, assessor 8’s an-
swers to three of the assessor’s four questions achieved
the highest F scores of all submitted runs. It ap-
pears that some of assessor 5’s interactions with our
system occurred during a network slowdown, which
could partly explain the lack of answers.

5 Related Work

Lin [3] proposed an evaluation framework of recall
curves and using this framework compared the per-
formance of an IR system to the submitted runs for
the TREC 2004 and 2005 question answering tracks.
Lin found that while the QA systems were superior
for factoid questions, for other questions the perfor-
mance of the IR and QA systems were similar.

Lin’s experiment is similar to our baseline submis-
sion where the results being measured are the static
ranked lists generated from a query. In contrast, our
work looks at the performance of an IR system being
used as an interactive tool for question answering.

6 Conclusion

Our results suggest that interactive IR systems are
inherently powerful for question answering. We be-
lieve that bridging the gap in performance between
our automatic and manual submissions will be possi-
ble with the creation of innovative interaction mech-
anisms that allow users to better find, understand,
and organize both documents and answers.
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