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ABSTRACT

Community-based question and answer (Q&A) systems
facilitate information exchange and enable the creation of
reusable knowledge repositories. While these systems are
growing in usage and are changing how people find and
share information, current designs are inefficient, wasting
the time and attention of their users. Furthermore, existing
systems do not support signaling and screening of joking
and non-serious questions. Coupling Q&A services with
instant and text messaging for faster questions and answers
may exacerbate these issues, causing Q&A services to incur
high interruption costs on their users.

In this paper we present the design and evaluation of a
market-based real-time Q&A system. We compared its use
to a similar Q&A system without a market. We found that
while markets can reduce wasted resources by reducing the
number of less important questions and low quality
answers, it may also reduce the socially conducive
questions and usages that are vital to sustaining a Q&A
community.
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INTRODUCTION

Question and answer (Q&A) services are designed to
facilitate the transfer of information and expertise.
Recently, such services have manifested themselves in the
form of online community Q&A sites, where community
members can post and
Examples include Yahoo! Answers (answers.yahoo.com)
and Live QnA (gna.live.com), where users can post
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questions and others can help answer them. These sites act
as valuable alternatives to online searches and also generate
knowledge repositories that can later be revisited.

Unfortunately, existing community Q&A services are not as
efficient as they could be. One problem is the high
percentage of non-serious and spam questions. When
browsing through Q&A sites, visitors will notice questions

that are not seriousquesti ons or do not
your
answerer

you actual |y had ants in
question!l Potenti al
and attention on these non-serious questions, missing out on
more serious questions that really need answers. Another
problem is that existing Q&A sites are not designed to
balance the need of the asker with the availability of the
answerer. This is especially problematic for real-time Q&A
services such as Twitter Answers
(www.mosio.com/twitter/), where question askers may
want answers urgently but broadcasting the questions can
result in costly interruptions for potential answerers.

Economic markets may provide solutions to these problems
by facilitating the matching of resources based on the needs
of the askers and the availability of the answerer. In an
information exchange market, askers can offer to pay for
the solution to their questions similar to the way they would
purchase other goods and services. Answerers can then be
compensated for their expertise, time and attention. This
type of market offers three characteristics that are desirable
in this domain. First, paying for help in economic markets
can reduce spam and non-serious questions by forcing
askers to be more selective in the questions they ask, as
indicated by prior work on anti-spam [11,17]. Second,
E'ugstlorfs fhat af® théte mﬁ)c;hﬁnttoha&errs a§51gngléﬂ Bysd
higher price, should receive more attention from potential
helpers. Finally, monetary compensation can act as an
additional incentive to motivate more participation from
knowledgeable experts.

—

The idea of market based Q&A services is not new. In fact
Google, with Google Answers, tried to create a Q&A
market that ultimately was shut down in Dec. 2006
(answers.google.com). Possible reasons for shutting down
the service include a decline in number of users, and a lack
of real-time notification to the question asker when the
question has been answered [4]. Despite this interest by a
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major corporation in creating a Q&A market, how to
successfully leverage economic markets in the online Q&A
domain remains nebulous. In order for these markets to
become successful, a number of research questions have to
be answered. From an application standpoint, how do we
design a usable market for real-time question and answer
exchange? From a theoretical standpoint, how does having
the market impact question and answering? Recent work
has compared Google Answers to other Q&A sites [7], but
the comparisons were across different Q&A sites with
different characteristics. A more controlled setting is
required to generate a better understanding of the effect of
market mechanisms in this domain.

In our work, we designed and deployed two real-time Q&A
services to 108 users, over the span of three weeks. One
was a market-based real-time Q&A service. The second
was similar, but had a simple reputation system instead of
the market. First we compared how the services were used,
then conducted a controlled study on question answering.
Our results suggest that the market mechanism does impact
question asking and answering. Askers and answerers are
more selective in what they ask and answer in market-based
Q&A systems, reducing the unnecessary attention and time
costs. However, this selectivity reduced the amount of
content in the system overall and consequently may have
aso reduced its users’ se

Multiple contributions stem from these results. First, our
study provides insight into how to design for a real-time,
market-based Q&A service. To our knowledge, we have
designed the first Q&A service that has combined payment
markets with real-time Q&A. Second, our results provide
theoretical insight into how incorporating a market
mechanism impacts question and answering.

BACKGROUND AND RELATED WORK

In the past few years community-based Q&A sites have
become increasing popular. Yahoo! Answers, one of the
most popular sites of this kind, has more than 21 million
users in the US and 120 million worldwide [12]. These sites
offer an alternative to traditional search engines and act as
communities where users can contribute and share
expertise. Users can post a question to the site and other
users in the community can respond and answer the posted
questions. The generated knowledge is valuable as a
knowledge repository. These community-based Q&A sites
differ from digital reference services [14] or ask-an-expert
services [9] in that community-based Q&A sites leverage
the resources and expertise of its users, as opposed to a
special group of experts or librarians.

Though community-based Q&A sites are similar in overall
design, they differ in many subtle yet important ways. Most
of these Q&A sites are asynchronous, using a website as the
primary mode of interaction between members. However,
others like Twitter Answers have expanded to include
synchronous communication media, enabling real-time
asking and answering of questions through instant

messaging (IM) and short messaging service (SMS). In
terms of incentivizing users, most sites have incorporated
some form of a reputation-based system to promote top
contributors in the community, while others use virtual
tokens or even actual money to motivate users to contribute.

The specific focus of this work is at the intersection of real-
time Q&A services and the use of economic markets. Real-
time Q&A services such as Twitter Answers, Zephyr [1] or
IBM Community Tools (ICT) leverage synchronous
communication channels for question asking and
answering. The synchronicity of these systems allows
questions and answers to reach their users directly, leading
to faster answers and faster updates on answers. However,
as suggested by the study on the use of ICT, there are two
potential problems that stem from using real-time Q&A
systems: interruptions and inappropriate messages [18].

Economic markets can mitigate these problems with real-
time Q&A services. Prior work on spam has shown that
charging postages and taxes on the message senders can
make the senders more selective about the messages they
send out [11,17]. Applied to the Q&A domain, this could
reduce spam and non-serious questions. Economic markets
can also reduce potentially costly interruptions from
receiving incoming questions. By creating a Q&A market,

n ngestignf askgrso (r:ﬁr}{l pay janswerers for not just their
1

knowledge, but also time and atterition. Conceptually, this
is no different than hiring tutors by the hour for their
expertise and time. Costly interruptions can be avoided
because the potential answerers can prioritize incoming
requests based on the offered price. When answerers are
busy, they can set a higher filter value, but when they are
available, they can lower or set the filter value to 0.

While there has not been prior work examining the effects
of markets on questions asked and interruption in
synchronous Q&A services, there is a growing body of
research studying the effects of economic incentives on
question answering in asynchronous Q&A sites [3,7,15].
This research examined Google Answers, a fee-based Q&A
site that combined a digital reference service with some
community features, and showed that economic motivators
are not the only factors influencing question answering
behavior [15]. Non-monetary incentives such as ratings also
partially account for answering behavior. More recent
research comparing answer quality across Q&A sites has
shown that fee-based Google Answers led to answer quality
and responsiveness metrics superior to those of other Q&A
sites such as Yahoo! Answers, leading to the conclusion of
—you get what you pay fo
that the sites studied differed in many dimensions,
including user population, size, and even the type of service
offered, it is hard to make any specific claims regarding the
effects of market mechanism on Q&A services.

Furthermore, research in psychology and experimental
economics has suggested that disutility may result from
monetary payments [e.g. 2]. Mainly, monetary incentives
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tend to crowd-out intrinsic incentives (such as altruism or
expected reciprocity) to provide help. Prior research has
demonstrated the importance of social motivators in online
contribution [13]. Introducing monetary incentives may
undermine those motivators and reduce the overall amount
and speed of contribution. Therefore, it is imperative and
timely to explore the impact of market mechanisms on real-
time information exchange. Can markets be used to support
and improve real-time Q&A systems? How does the market
affect the Q&A community as a whole?

ANALYSIS OF A QUESTION AND ANSWER SITE

We began by looking for potential areas for improvement in
existing Q&A sites. We did so by analyzing an existing
community-based Q&A site—Live QnA. Live QnA started
in August of 2006 and to date has more than 290,000 total
registered users, 600,000 questions and 1.8 million answers.
For our analysis, we randomly sampled 200 questions from
Live QnA. We analyzed the questions and answers on
various measures to understand the efficiency of this Q&A
system (Table 1). Note that in Live QnA, community voters
determine the best answer to a given question, and that
additional answers cannot be added to the question after the
best answer has been selected. Question askers can vote as
well, with their votes carrying the weight of three votes

waste metric provides insight into the efficiency of existing
Q&A systems.

Using the question type breakdown employed in prior work

[7], we analyzed the composition of the questions being

asked on Live QnA. For this, we recruited 9 coders to

categorize each of the 200 questions as not a question,

factual, advice, or opinion (inter-rater r e | i abi |l ity «a
Note, unless otherwise indicated, all coders used in this

work were interns at a major technology corporation. As

suspected, there is a fairly high percentage of submitted

inquiries that are not real questions (13%, see Figure 1). We

also recruited 8 coders to rate the seriousness of the

questions asked, using a 5-point Likert scale where 1 is not

serious, 3 is moderately serious and 5 is very serious (inter-

rater r e | 1 a b .[74). A sesious @uesfion is defined as a

question that you believe the question asker really wanted

an answer. We used this to get a sense of the percentage of

—r eal l guestions, as -sedopsposed
questions. We took the median across participant ratings to

get the seriousness rating per question. The mean of these

ratings was 2.63 (SD=0.76).

A one-way ANOVA indicated a significant difference for
seriousness across the four question types. Post-hoc

while other users’' votes cdifhe showgdythay gdyice (M=2.93) and factual
(M=2.78) questlons were coded as significantly more
Live QnA serious than opinion (M=2.42) and non-questions (M =
: 2.13) al | pairwise p’'s < 01,
# Questions Analyzed 200 advice and factual, and opinion and non-questions).
Average # of Answers 2.8 (SD=3.27)
%% with answers 80% Live QnA Question Types
% with best answers 56%
Average time until first answer 2:52:30
(hh:l’anSS) = Nota question
Average ti me u 4:18:17 % Factual
(hh:mm:ss) # Advice
Average amount of waste 1.42 #Opinion
Table 1. Live QnA statistics
Prior work examining Q&A quality has analyzed answer
quality based on the combined quality of all the answers, Figure 1. Breakdown of the types of question asked on Live
for a given question [7]. However, that level of analysis OnA.
fails to consider the resources that are lost when answerers ) .
post answers that are not adequate answers. If answer These? results sgggest room for 1mprovement. Incorporating
number three is sufficient in answering the question, then real-time questlon and answer notification may reduce the
the other answer posts prior to it may be considered average time beween ﬁ'rst and best answers. Moreover,
wasteful. Hence, we created a measurement called waste utilizing market mechanisms may decrease the number of
(Table 1, bottom row), which measures the number of non and non-serious questions, thereby reducing the amount
answer posts that were provided prior to the selected best of answerer’'s resources wasted
answer. We are mindful, however, that there are cases MIMIR: A REAL-TIME Q&A SERVICE
where Q&A —wastesl are us e Waihplementd twy wrbionsaobal real-timelQ&A sereice t , t h

answers prior to a best answer may contribute to the process
of reaching the best answer. Nonetheless, we posit that the

called mimir. These were written as client applications,
using C#. We chose to implement the service as client



applications as opposed to web 2.0 applications because
doing so offered more control over the question and answer
notifications in our comparative study.

The system is functionally similar to a chat broadcast
system. In the client window (Figure 2), the user alias and
the number of users who are online are displayed. When
anyone has a question, t
button, which will trigger a dialog window, within which
they will be able to enter in their question. The question is
then broadcast to the other users. By default, all incoming
guestion wild.l trigger a
the user’'s screen, si mil
Potential answerers can then glance at the incoming
question and decide whether or not to respond.

T-GARYH (Online)

users online

34
34

alert ON o

Mask! | ' top10 |« alett | &) help

Guestion HA  Asker
what's the best place to get sushiin seattle? 2 TGARYHA
where can i get a copy of being human 2 MERRIE
what time is Gary presenting? 1 MERRIE
Where are the HCl talls? 1 T-5COTTS

T-GARYH (Online)

18 11m

. 34  users online
alert ON &g B filter value
Sask! | 7| fitter | () top10 | alert | @ help
mim  Question HA  Asker
3 Ohlympics: Are there dominant countries in fencing? 1 COUNTS
2 port 3 F57 Often... 0
2 whist’s thee best place 1o go whitewster rafting amund hers? 3

Figure 2. Client windows for mimir: (Top) No market system
and (Bottom) Market system.

All questions are presented in a list view in the main
window of the application (Figure 2). When a question in
the list is clicked on, a separate answer window will appear
to the right of the main window. In this answers window,
users can read selected question and the list of answers in
reverse chronological order (Figure 3). Each answer shows
its respective answerer’
posted. Question askers

he an
n¥arkeg as answered.

—t

ar

S

ar

questions. This allows the askers to clarify or to add
additional information to the question. However, question
askers are not allowed to select their own answers as the
—best answer .l I n the versi
asker can determine the best answer, but it is easy to
imagine extending a collaborative voting design to this
interface Oncie a 0—nbestean_g¥vi?|

fren “cl’ick t h

Questions are removed a day after the best answer is

selected by the asker. If no best answer has been selected,

theagsedtidin is reraovet froin thactient thiee daysnaftetthiee c or
inttiad post. MUntil thecquestion s gemeved,anmorke angswerd i f i c a
can still be posted to the question. We envision this client

application integrating with a website so that others can

search and browse through previous questions and answers.

on

T-GARYH

what's the best place to go whitewater rafting
around here?

| saw some guys rafting at sammamish river!

there are lots of places in the leavenworth area,
including & varety of guide sevices in leavenworth. 2
hr or so drive from seattle over steven's pass

The Skykomish riveris good. (Up by Index, WA)

Figure 3. mimirdéds ans

Baseline, No Market Version (No Market System)

The baseline comparison condition is a no market system
with a simple top 10 list. The top 10 list displays the top 10
user aliases who provided the highest number of best
answer s. The i st was Vi
button in the main application window (see Figure 2, Top).
We decided to include a simple top 10 list in our no market
baseline system because most existing Q&A systems, such
as Live QnA, have some sort of reputation system built-in.

ewabl

Market-Based Version (Market System )

The experimental version was the market-based system,

which used a currency called mims. When asking a
question, the question asker attaches an escrow payment (in

mims) to the question. By default, the payment amount is )
s@tkobrﬁiﬁ(Fi@ﬁ%?). the time since it
e all owed

to —answer|l t heir 0\



Mimir users can filter incoming questions based on the
number of mims offered. For example, users can set their
mim filter value to 5, which will suppress notifications for
questions less than 5 mims. They can reach the filter control
by c¢clicking on the —fil
Figure 2, Bottom).

Enter your question here:

Awa. fiter price 0

0 = mm

Figure 4. Market systemobs

Prior work has shown that the overhead cognitive costs in
using the market (e.g., having to think about what price to
ask) may impact the efficiency of the market in a question
and answer scenario [8]. To minimize such costs and to
facilitate the decision process in mimir, the average filter
price of the potential answerers is shown to the users in the
question-asking dialog view (Figure 4). This way, question
askers are provided a
answers in the Q&A market.

As with all economic markets, the Q&A market mechanism
needs to be carefully designed to prevent misuse. Question
askers may try to have their questions answered for free,
while answers may try to get paid even though they did not
provide an adequate answer. To mitigate misuse, we used
the following design for our system:

1. An escrow payment i s
account as soon as the question is asked.

2. If after a day the question receives no answer, then the
question is removed and the payment is fully refunded
to the question asker.

3. Ifthere are answers, the escrow payment is rewarded to
the user who posted the best answer the instant the best
answer was selected by the question asker.

4. If after three days none of the answers were selected as
the best answer, then the question asker will receive a
partial refund. 1-10 mim questions will incur a 1 mim
—s er vi c-@0minfgaestipns wlilllincur a 2 mim
fee, and so on.

This design allows question askers to decide if their
questions have been answered, while also increasing the
cost to questions askers who want to abuse the system.

ter |

gene

HYPOTHESES
We make the following hypotheses regarding the
comparison between the two types of Q&A systems.

Firstb wete)%(pect the escrow pﬁyment nrechanism in the.
marketusys et Mo r@dlce Ehe BumbBer 4f ®nlnseriolls
questions asked, even though we allow users to select 0
mim payments. There are both social and monetary factors
at play here. Social norms and potential social costs limit
the number of questions asked with no payments offered.
Monetary costs make the users more selective when asking
questions. If it costs $1 to ask a question, then the askers
should only ask questions whose answers are worth at least
$1 to them. Otherwise,

they

ndow

Wi

H1: The market system will lead to higher average
seriousness in gstions asked, but will result in fewer total
number of questions asked compared to the no market

system.

Due to the reduction in questions and the added filtering
mechanism in the market system, we would also expect
lower interruption costs in the market system.

H2: The market system will incur lower interruption costs

on its users.

We also expect a combination of forces to influence
question answering behavior. While economic incentives
may be useful to motivate help, prior research has shown
that it may also reduce and crowd out intrinsic motivation
forzhelp [Y. Ll dogs in intrinsig npptivation, 605 ainsweéing r
in the market system may simply cancel out the gain in
extrinsic motivation.

Prior work also suggests that the introduction of a market
changes the perception of the existing interaction [6]. What
was once a social interaction can turn into a market
transaction. In our design, the no market version, with its
simple reputation system, will be more of a community-
based help/chat system like ICT or Zephyr. Meanwhile, the
phavket twil @reatd o nfoi® serfoul Guestidn$ dh® ahswets
atmosphere. This change in perception can prevent
answerers from answering when they do not know the
answer and reduce waste. However, the reduction in low-
quality answers would also lead to fewer responses per
question and consequently slower answers.

H3: The no market system will have fastesponsesnd
more answersln themarket systepoverall answer quality
will be higher and there will be less waste.

Cutting down on the non-serious questions and answers
may also reduce the number of social and informal
interactions. Prior work has highlighted the importance of
informal communication in organizations, suggesting that it
supports social relationships [10]. The self-filtering of silly
but sometimes socially valuable questions and answers
could weaken the sense of community in the market system.

at el

H4: Users of the no market system will feel a stronger sense

of community.



Within the market system we would expect market prices to
be used as signals: question askers should vary their mim
depending on the seriousness of the question. Recent work
on attention markets for email communication showed that
senders and receivers were able to use synthetic tokens as
signals [16].

H5: More serious questionswill have higher escrow
payments.

DEPLOYMENT OF MIMIR

The mimir systems were deployed and used by interns at a
major technology corporation (Microsoft). Users were
recruited via email from
around one thousand individual interns’ email addresses.
The list of intern emails was randomly split in two: one
group of interns received email invitations to try out the
market system, the other the no market system. The
invitation emails were largely identical, except the market
system participants were told they would be given $5 worth
of tokens (20 mims) to begin and that the amount of tokens
they have at the end of the study will be converted into
lunch coupons. The no market participants were told that
they would receive a $5 lunch coupon at the end of the
study for installing and running the system.

The usage period lasted for three weeks. To study overall
usage and to analyze the questions and answers, we logged
usage and content posted to mimir in our database. To
expl ore users’ perception
second week of the study, we conducted a questionnaire
asking users to rate general Q&A quality along multiple
dimensions. The questionnaire used a 5-point Likert scale,
with 1 as strongly disagree, 3 as neither disagree nor agree,
and 5 as strongly agree.

In addition to the community generated questions and
answers, we also submitted a test-bed set of controlled
questions to both systems in order to study answering
behavior in a more controlled fashion. Out of 60 answered
questions randomly sampled from Live QnA we selected 24
questions to ask—eight factual questions, eight advice
questions and eight opinion questions. We posted the
questions to each version of the system over the course of 5
days at the end of the study period. Five coders rated the
guestions on question di

to set the mim value in the market system. Unlike other
coders used in this study, these coders were distant
colleagues of the researchers. While the inter-rater
reliability was not as high as we would have liked, it was
not used directly to determine the question mim value. We
had included a little bit of randomness—low difficulty
questions were offered 0 or 1 mims, medium difficulty
questions were offered 2 or 3 mims and high difficulty
questions were offered 4 or 5 mims. We chose to partially
tie mim values to difficulty rather than completely
randomizing the mim values attached to the questions
because it seemed more natural: if mim values were
randomly assigned, some hard questions would have low

value while some easy questions would have high value,
which would elicit unrealistic answering behavior.

In order to appear as though the test questions were coming
from a variety of askers, we used ten different aliases of
real interns who were not participating in the study to post
the questions (we asked for their permissions before posting
the questions.) The questions were posted at random times
during the day; the same questions were posted to each
system at the same time. We minimized the interaction with
the two mimir systems when using these aliases. We did,
however, decide that it would be important to occasionally

ff

Table 2. Usage comparision between mimir and Live QnA

General Usage

There were 68 questions asked through the no market
system and 50 questions asked through the market system, a
non-significant difference. In the no market condition, 30
users asked questions and 37 users answered. There was a
correlation of .57 between number of questions asked and
answered. On the other hand, in the market condition, 20
users asked questions and 31 answered. There was a
correlation of .65 between number of questions asked and
answered. Questions asked covered a wide range of topics,

t ﬁeéect 1]:he brlastealilsxﬁersc, as a Pﬁ;ﬂcpl pisgr 1d. |Sif1cg 1{ is whi ¢
possible that the time whena best answerl){lls(gslelected would
i mpact the users’ a ned theebesti N g b e
answers in the two systems at the same time.
RESULTS
During the 3 weeks of use, 108 users installed our mimir
system- 58 for the market system and 50 for the no market
system. During this period, there were typically around 20
users on the market-based system and around 25 users in
the no market system. Most of the users were between the
ages of 18-22 and male (7 females total). 31 users from
each condition completed the second-week questionnaire.
No Market Live QnA
Market
#questions 68 50 200l of
Avg. #answers 3.18 2.14 2.8
(SD=2.86) | (SD=1.6) | (SD=3.27)
% with answers 90% 86% 80%
% with best 52.5% 58% 56%
answers
Avg. time till first 1:14:44 1:17:07 2:52:30
answer (hh:mm:ss)
Avg. time till best 3:41:51 4:35:26 4:18:17
answer (hh:mm:ss)
Avg. amount of 2.39 1.24 1.42
waste
Avg. seriousness 3.36 3.23 263as Us
(SD=0.70) | (SD=0.70) | (SD=0.76)



from questions regarding the company and the internship,
to restaurant recommendations and programming help.

H1-User-asked Questions

Our usage results indicated a non-significant trend toward
more questions being asked in the no market system, but
was there a difference in the types of questions asked?
Mimir questions were coded for question type and
seriousness by the same coders who rated the 200 Live
QnA questions (nine for types and nine for seriousness).

Our results showed that the seriousness of the questions
asked were not significantly different between the two
conditions (market=3.23 and no market=3.36, t(116)=1.01,
p=0.31). However, when we surveyed users, those in the
market condition perceiving the questions asked to be of
higher importance than the users of the no market system
(Likert rating of 2.78 to 2.39, t(60)=1.72, p=0.04, 1-tailed).

Compared to Live QnA, we saw that besides a reduction in
non-questions (Figure 5), the questions being asked through
mimir in general were of higher seriousness (see Table 2,
last row, F(2,315)=31.2, p<0.001). This could be due to a
number of things. For example, users may be more careful
with what they ask through mimir because intra-
organizational deployment makes each individual user more
accountable or because knowing the other users are fellow
interns allows for better targeting of questions.

When comparing question types (Figure 5), there was a
trend toward a difference in question types in the market
condition versus the other conditions (Likelihood ratio
X*=11.7, p=0.07). Mainly, the market system had
significantly more factual questions. The increase in
percentage factual questions corresponds to a decrease in
percentage for non-questions and opinion questions.
Interestingly, these are the two lowest categories in regards
to question seriousness. Regarding hypothesis 1, we saw
trends in the expected direction for usage, and user
perception in line with our prediction. Secondary metrics
like question type supported our hypothesis.

H2-Interruptions from Real-Time Q&A

In the market condition, usage logs indicated 14 users who
adjusted their filter value during the study. However, there
was no significant difference in self-reported level of
interruption  between  conditions  (market=3.2, no
market=3.5, where higher values means higher agreement
that popups interrupted work). In post usage interviews,
users were not overwhelmed by the interruptions that
occurred during the study period, although they did
complain about a bug in mimir that sometimes caused the
answer window to gain topmost focus at random times.
More usage is needed to fully explore the use of filtering
mechanism to reduce interruption cost. Our current results
do not support hypothesis 2.

H3- Question Answering

Our usage results indicated that the no market system did
have significantly more answers per question than the
market system (3.18 to 2.14, t(114)=2.28, p=0.02). But the

no market system also had significantly more waste per
question when compared to the market system (2.4 to 1.2,
t(102)=2.47, p=0.02). However, was there a difference in
the quality of answers? To systematically test for this, we
compare the results of the 24 test-bed questions we asked
through mimir.

70

60

50

40

m No Market
30

B Market

20 - — LiveQnA

Percentage of Questions (%)

10 +——— —
.

nota factual advice opinion
question

Figure 5. Comparison of types of quesitons asked across
systems

Only one of the 24 questions in the no market system did
not receive any answers, compared to 5 questions in the
market system. On average, the no market condition had 3.1
answers, compared to 1.8 in the market condition and 4.1 in
Live QnA. In terms of speed, the no market system seemed
to be the fastest in getting the first answer. While the
measured speed of first response was not significantly
different across conditions, users in the no market system
perceived the questions to be answered more promptly
(3.57t0 3.17, t(59)=1.93, p=0.03, 1-tailed).

NM M Live
Not an answer 7 1 2
1 - Extremely poor 11 2 6
2 - Below average 9 2 18
3 - Average 27 14 35
4 - Above average 18 23 33
5 - Excellent 3 3 5

Table 3. Answer quality distribution across systems

To address answer quality, eight individual coders were
presented with the 24 test-bed questions and all the
corresponding answers that were given on Live QnA, and
the no market and market systems in a random order across
conditions. The coders were asked to rate the answer as
either not an answer, or to use a 1 to 5 Likert scale, where 1
is extremely poor, 3 is average and 5 is excellent. We
removed the answers that were not answers, and then took

the median from the <coder
question quality across conditions. Inter-rater reliability was
very good (a=0.90).




Our results showed that there was a significant difference in
answer quality rating (F(2,207)=4.64, p=0.01). Specifically,
the answer quality in the market (M=3.52) was significantly
higher than that of the no market system (M=2.93;
F(1,207)=11.75, p=0.001).When we look at the raw
breakdown of answers by quality level, we see that the
market led to higher overall quality not because the market
system led to more above average and excellent quality
answers, but rather because it minimized the low-quality
answers (table 3). Similar to what we observed in question
asking, answerers in the market system seem to be more
selective when answering.

This point can be further seen by examining the questions
that had an answer in the no market system, but none in the
market system. One example, taken from our 24 test bed
g u e s t i Why didn't Dangl Negreanu play very well in
20052 Dani el Negreanu i s a
answer this question, one would either (1) spend some time
researching or (2) actually follow the professional poker
tours and specifically,ur
market condition, no answers were given. However, in the
no market condition, within two minutes an answer, the
only answer to the question, was received. The answer, ol
donkaments, MWvas clearly not helpful and was rated by our
coders as not an answer. This goes to show that while
questions may be responded to more quickly in the no
market condition, it did not necessarily help with question
and answering. Anot her
dri nk at starbucks?l Wh
different answers in the no market condition, it received no
answers in the market condition. The question asker may be
genuinely interested in the answers to the question, but for
various reasons, it was ignored in the market condition.

H4-Community and General Perception

Besides analyzing question and answer efficiency, we also
explored how the two conditions differed in terms of the
sense of community.

When asked about sense of belonging in the mimir
community, no market system users felt that they belonged
to their mimir community more than the market system
users (3.04 to 2.49, t(60)=2.26, p=0.03). Furthermore, no
market system users are more willing to keep using their
Q&A system (3.52 to 3.04, t(60)=2.16, p=0.03) and they
enjoyed using mimir more (3.49 to 3.17, t(60)=1.80,
p=0.08).

H5-Usage of Market Price

Within the market system, there was no significant
correlation between the number of mims offered for the
user-asked questions and the coder-rated question type or
seriousness. While our hypothesis was not confirmed, our
results do not mean market prices cannot be used as signals
in this domain. One reason why we did not observe any
significant effects in our study may be because more
extended use is needed for users to fully leverage the
benefits of signaling and screening offered. It could also
mean that the seriousness of a question is not the only

Dani el

factor in determining how valuable getting an answer is to
the question asker. More data and longer use is needed to
understand how price is used in a Q&A market.

DISCUSSION

Our work aims to understand the effects of incorporating a
market in a Q&A system and to provide design insights on
how to build a real-time Q&A market. Below, we will
discuss findings for these goals separately.

Effect of a Market on Q&A

Our results suggest that the market and the no market
systems provided different types of value to Q&A. The
market system, as we had hypothesized, was better able to
screen out non-serious and non-important questions. It also
was able to reduce the number of low quality answers.
Overall, it minimized waste. The no market system, on the
other hand, had more usage: more questions and more

PahsQels Epr S dueltiBn? FurtRrfidfe® lisersP Wefk Ynfork -

connected with their mimir community, enjoyed their

system more and were more willing to keep using mimir.
Negreanu™s game.

Given that our users did not appear to use the market to
signal value and filter questions, the main difference
between the two systems is that having the market made the
users more selective in the questions they ask and the
answers they post. When there is no currency involved, the
Q&A system feels like a community-based help and chat
program. Socially conducive questions are asked along with

I might like doing what you're doing!

One user in the no market condition also compared their
mimir system to the —nternzll mailing list, which was used
often by some interns for Q&A purposes:

Il &m not much of an

even though the alias i«
feel more uncomfortablejust more casual. fiey can be

silly questions topand | would ask questions for the sake of

i n[minir,n z
no marketjwas a bit easier and a little more anonymous
ther

e x anmmtg Iseslous,—wptk arelated j qgestiopso KoHowing dsvap r i t e
i | example ¢f sugh askeq in ¢he np nagket systeme c e i v e d

What group are you working on & what's your project? I'm
curious to see what everyone is upto, and also wondering if

5

PO :

asking question sometimes just to see what people would

say.

Thi s type of usage, whi
resources by overloading them with questions, can be
important for fostering a sense of community.

By introducing monetary or token-based payments, Q&A
becomes a more serious question and answering service. It
becomes less like asking a friend, and more like paying for
professional help and this changes how the system is used.
Even though question askers could ask 0 mim questions,
most of them did not do so. Instead they focused on more
serious work related questions and on factual questions that
are more likely to be answered. As one user said, — [the
market] makes me not want to ask stupid questions.ll This

e

p |



difference in perception of the system also impacted how
users answered questions. Users in both groups asked the
guestion of —Wh o i s onl
condition question received a response letting the question
asker know that there is a number of users online count
visible in the main mimir window. The no market system,
on the other hand, resulted in a roll call, with 11 users
reporting they are currently online.

Research in experimental economics has suggested this
notion of changing the perception of the interaction due to
the introduction of the market mechanism [6]. Specifically,
when introducing a fine on parents for showing up late to
pick up their kids at the daycare, the number of late-coming
parents actually increased, as opposed to decreased. The
explanation was that parents started weighing the late pick-
up cost against the value of other things they could be
doing. Thus a market may change what was once a social
situation into a market exchange.

Picking which system to use for a Q&A service will then
depend on the goal of the service. The market-based system
is useful for balancing question and answer quality with
attention and time costs and can lead to a more useful
knowledge repository. A no market system, on the other
hand, may better foster community.

Building a Real-Time Q&A Market

Just how can a designer build a successful real-time market
then? Using user s’ , fwe @il hliscwsk how to
improve our current design focusing on the two main
components of the real-time Q&A market— synchronicity
and the design of the market.

Synchronicity

One dimension in which mimir differs from most existing
Q&A sites is the use of the synchronous communication
channel. It is interesting to note that even with far fewer
users, mimir was able to have answer speeds that are
comparable to an existing Q&A site. While there may be
many factors at play here, such as our specific user pool,
there is little doubt that synchronicity enables faster
exchanges between questions askers and answerers.

One of our users in the no market version of mimir also
happens to be an active user of Yahoo! Answers. He uses
Yahoo! Answers to search through existing questions, but

doesnot ask questions
or a week and then

the synchronicity of mimir, he said:

I l'i ke that a | ot éthe
an answer thatos

because —l

d.%.p’.ttwan t o
keep ch ﬁ?fg%ﬁre?o?? dl [Yalt tp renpove dhg Fvﬂv?f

In addition to using the market for filtering, users suggested
the use of categorization to help improve the real-time

have some sort of keyword tagging or categorization in
place that could be leveraged. Coupling it with the market
would allow wusers to utilize both topical domain
information and question value when posting questions and
deciding which questions to answer. Questions can then be
targeted to a subset of
price question within a given topic area.

Market Design

Users in the market system thought the market was an
interesting addition to a Q&A system and that it could
provide added incentives. It was not clear if market offered
more incentives than a good reputation system, but perhaps
it provided incentives to a different group of users who are
extrinsically motivated.

A number of questions arose regarding the payment
mechanism. Several participants asked whether it was
possible to split the offered payment to award multiple
answerers, since many questions elicit more than one
worthy answer. In fact, during the study, one user actually
asked an additional identical question after receiving
answers just so he could pay two answerers who both
provided good answers. Another user suggested allowing
other users to add additional payments to an existing
unanswered question if they also have the same question.
Still others have suggested allowing users to place time-
based payments. For example, if the question is answered
within a certain time, the user will pay more. We did not
have time to explore every payment design, but these are
promising variations to explore in future work.

Given our findings that markets negatively impact the Q&A
community, what can we do? One possibility is to allow
two different classes of questions in a Q&A system. One
type can be opinion questions, while another can be factual
and advice questions that will require an escrow payment.
This differentiation can allow the socially conducive
questions to co-exist with more serious questions that are
important and urgent. Reputation can be created for people
in both groups: the best opinion posters and the best
question answerers. Users who are only interested in one

kinds of usage can do so easily.
t

instead use tokens hout money or
extrinsic goods attached to them. This could work well

f act withih @afi orgatizatipni WhereS they @seds canS be shéldo n
trfasterl ifl ityjust h eatcpuiitablé for theiriadtidhss In that casePthe token market

pops up on your screen as a notification as opposed tocan still be used for signals and filtering as social and
sending it to your email and then you have to check thecorporate norms will prevent individuals from exploiting

website.

Unfortunately, we were not able to stress test the use of
market to explore potential interruption problems when the
amount of synchronous notification increases and the pop-
up notifications potentially become distracting.

the token system. Earning tokens can be viewed as a fun
intra-corporate activity, as opposed to a professional one.

Limitations and Generalizability
In the results section, we have presented Live QnA data
alongside the mimir data mainly as a point of reference. It is

wait, a
%{afy i mﬁea‘uvei
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important to note that due to the use of a fairly limited
subject population (male-dominated, tech-savvy interns
who are mostly in their twenties) and study duration (3
weeks), there may be subtle nuances that limit the
comparisons we can draw between our mimir systems and
existing commercial systems, such as Live QnA. For
example, given our users all shared a common identity
(employees of Microsoft), there was likely a level of quality
assurance that is not experienced in larger scale commercial
systems. However, given that typical Q&A sessions are
fairly short, we were able to see many instances of
completed Q&A sessions. Hence we do expect our findings
comparing the experimental conditions to hold with a
longer deployment.

CONCLUSION AND FUTURE WORK

In this work, we designed a real-time Q&A system that
utilized an economic market. Through our deployment
study, we were able to identify ways in which a market
Q&A system differs from a no-market Q&A system. The
main take-away is that the market reduced overall Q&A
waste, which consequently may have reduced the u s e
sense of community and enjoyment form using the system.
Results suggest that this was due to use perception that the
market altered the once social and community-based
interactions to a more serious Q&A service.

Much research is left in order to fully leverage the potential
benefits of the economic market in this Q&A domain. How
can we improve the usage of the pricing and screening
mechanism? Here we look to the aforementioned variations
on the pricing scheme (e.g., time-based sliding scales)
suggested by participants. Given the benefits of both the
market (efficiency, content quality) and no market
(community) Q&A systems, perhaps the most important
issue going forward is to determine how to better design a
Q&A service so that social and monetary motivators can
complement one another?
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