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Abstract

Participants were observed while searching and
browsing the internet for campaign information in a
mock-voting situation in three online note-taking
conditions: No Notes, Private Notes, and Shared
Notes. Note taking significantly influenced the manner
in which participants browsed for information about
candidates. Note taking competed for time and
cognitive resources and resulted in less thorough
browsing. Effects were strongest when participants
thought that their notes would be seen by others.
Think-aloud comments indicated that participants were
more evaluative when taking notes, especially shared
notes. Our results suggest that there could be design
trade-offs between e-Democracy and e-Participation
technologies.

1. Introduction

The internet has grown into an important political
information tool. Usage by candidates and citizens in
the United States has grown tremendously over the last
several election cycles [1, 2]. Smith & Rainie [3] report
that 46% of Americans have used the internet to get
news and information about the 2008 U.S. presidential
campaign. According to Kohut [3], 24% of Americans
(42% between the ages of 18-29) said that they used
the internet

Politicians and citizens have also begun to use a wide
variety of internet tools. Just as the Howard Dean
campaign gained credit for innovative use of
organizational internet tools, blogs, and online
referenda in 2000 [4, 5], the current campaign of
Barack Obama is gaining a reputation as an innovator
on social networks such as MySpace and Facebook [6],
although all campaigns have effectively used these
social networks [7] to raise money, raise awareness,
and build constituencies [see also 3]. Hillary Clinton
used web video to announce her candidacy, and
YouTube has assumed a central role in the debates for
the 2008 presidential election. Evidence suggests that
Awiredd voters are
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about candidates and issues than voters who do not use
the internet, and that internet users do not narrow
information consumption to their own special interests

[8].

Growth in use of internet-based information sources
and technologies is so rapid that theory development
and empirical study is lagging behind. We have argued
for a Afdesign scienceo
technology-enhanced political information behavior [9,
10] which involves continuous cycles of development
and empirical study of information systems for e-
Democracy [11], however in practice we are
discovering that these cycles must be quite rapid. In
Robertson, Wania, Abraham, & Park [11] we presented
data on a study of a drop-down interface to a search
query engine and showed that the interface encouraged
more issue-based consideration of the candidates. Here
we extend our study of this interface to include an
annotation component. Before discussing our study, we
briefly review issues related to note taking in general
and web annotation in particular.

1.1 Note Taking and Web Annotation

Debriefing sessions from our previous studies have
often revealed a desire among browsers of political
information to make point-by-point comparisons of
cpngidatgs,aam agtivity that should be enhanced by the
ability t0 take notes. Also, participation in political
blogs and candidate-centered social networking sites
suggests that many web users are eager to share their
thoughts about political issues with others and curious
to view the thoughts of others. We therefore studied
several users of our previously-designed drop-down
search query interface [11] under various web
annotation conditions.

Note taking is a way to select important pieces of
information from a larger set of items and transfer that
information to a loc a | fexternal
Note taking may also enhance retention or
understanding by helping learners focus their attention
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is common in learning situations [12] and many
attempts have been made to develop annotation
systems that can be used during web browsing [13].
Although note taking seems intuitively helpful,

empirical studies suggest that its usefulpess depends on In this study we concentrated on how note taking might
a number of factors related to the learning task and the influence information browsing behavior when

structure of the notes themselves [14]. A common participants are seeking information about political
finding is that note taking takes a toll on cognitive load candidates in order to make a voting decision. If note
and can interrupt attention in ways that are often not taking requires greater cognitive effort that competes
inconsequential [15-17]. with the learning task, then participants who are taking
notes should show less effective browsing behavior.
On the other hand, if note taking enhances learning,
then we should see more effective browsing behavior.
We were also interested in how private notes intended
for oneself might differ from shared notes intended to
be seen by others [24]. Shared notes serve a more
public purpose and might require greater thought.

interest [23].

1.2 Current Study

Notes can be private or shared. Shared notes are often
found in workgroup situations where individuals can
use them to communicate with each other about what
different members find to be important and what
individuals think other group members should notice.
Shared notes are often associated with information
artifacts (e.g. marginalia and sticky-notes). The web
has offered new opportunities for shared annotation,
and many shared annotation systems in which web
pages can have notes associated with them have been
developed [18, 19]. Again, although web annotation
seems like a promising direction for developers [12,
20], studies of web-based annotation systems have
shown only marginal improvements in learning, [21,
22]. Shared annotation environments, however, might
have the consequence of creating communities of

Our primary experimental purpose was to study
annotation, however we also added features to a
developing voter-browser environment as part of an
iterative design exercise. Added features, described
below and pictured in Figure 1, were a visible query
box, topically organized issue list, and content-tabbed
results pages.
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Figure 1: VotesBy.US Portal: The drop-down search interface allows users to select candidates from one list
and issues from a second list. Menu selections result in automatic Google searches. Results are returned in s
results list with tabbed categories (Web, News, Blog, Video, Book).



2. Method rest of the four selected the

2.1 Participants Ten out of the thirteen total participants self-reported

as having voted in a federal, state, and/or city election
Thirteen participants were recruited, using information in the past. These ten participants further reported that
flyers, from areas around Drexel University in they had cast their vote in the USA general election of

Philadelphia, PA. Data was collected from July 05, 2004. Of the ten participants with positive past

2007 to August 07, 2007. Each participant was paid electoral voting participation, seven reported that they .

$35 for their time. voted in fAmost 0 emdiniegcthreeons whi
reported voting in Aall o el ect

The age of the participants ranged from 20.0 years to

48.0 years with an average of 33.4 years. One When asked about how often they use the Internet from
participant each reported high school and 2-year home, nine participants report
College education whereas nine participants reported one participant reported fAonc:«
4-year College with the remaining 2 participants reported fonce evermmanifgew week
reporting an education level of graduate school. Three two participants reported using the Internet less often
participants  self-reported a s i Mi ace@ddone R than every few weeks. With respect to the use of .
participant self-reported as fiNative American or I'nternet at wor k., five partioc
Alaskan,0 another participant selected the category of times a day,o three partici p at
FPuerto Rican American (Commonwealth), and the =~ ON€ participaavemryepbewededbona.
remaining nine participants selected the category of four participants reported using the Internet less often
AWhit edi(spamic) . o than once every few weeks. Regarding the use of

Internet for political information seeking, only one
Five participants reported being affiliated with the participant each reported several times a day and once
Democratic Party, three as Independents, one a day. Five participants reported using the Internet for
participant as affiliated with the Green Party and the political information seeking
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soon. Check back!
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Related Articles:
, Boasso said that the fight
for homeowner reliefwas not going to be put down that easily. Earlier this week
o amended three bills, including HB 678 to include the credit. The amendment
was then stripped from the hill in the House hefore heading to a conference
committee, where ultimately his amendment was accepted
'l said that if Baton Rouge wants to provide this incentive to the insurance companies
0 come to the state then you better include a lifeline to Louisiana homeowners to be
lable to stay in the state,” Boasso said. "Ive been saying throughout the legisiative
on that ifwe can afford to give $100 million in incentives ta insurance companies
had better include relief for ratepayers. That's why Ive been fighting so hard to get
imy proposal through the process," Boasso said)] oo bosTe P17 _12_Pub » _ x
The bill now goes to Governor Kathleen Blanco where she has the a&\l\'ﬂwj sign the Cllp New note Tools v Saved
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be a major blow to every homeowner in the state. "l said that if Baton Rouge wants to provide
this incentive to the insurance companies to
"Governor Blanco now has the chance to demonstrate to Louisiana homeowners that come to the state then you better include a
she stands with them," Boasso said. "l urge her to sign this bill and provide our state's lifeline to Louisiana homeowners to be able
homeowners with the reliefthey need.” to stay in the state," Boasso said. "lve been
saying throughout the legislative session
that if we can afford to give $100 million in
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Figure 2: Google Notebook allowed users to make notes. In this example a participant has copied text from a
web page that they are browsing into a Notebook shown in the smaller window.



Afour participants
participants reported using the Internet for looking up
political information less often than once every few
weeks.

Participants were assigned randomly to one of three
note-taking conditions: No Notes, Private Notes, or
Shared Notes. Four participants (2 female, 2 male)
were assigned to No Notes, four participants were
assigned to Private Notes, and five participants (1
female, 4 male) were assigned to Shared Notes.

2.2 Materials and Procedure

All participants were given a scenario about a mock-
voting situation and instructions on how to use a drop-
down search interface (Figure 1) to search the internet
for campaign information. The scenario asked subjects
to imagine that they had just moved to Louisiana where
a gubernatorial election was coming up. The
participants were informed that there were four
candidates for Louisiana Governor: Bobby Jindal,
Walter Boasso, John Georges, and Foster Campbell.
These were actual candidates in an upcoming election
at the time the study was conducted. Participants were
told that they were goingt o fivot e f or
the governor of the state of Louisianad and that they
should use the search interface to find out what they
needed to know in order to make a choice. Materials
that parti ci pant s 6 brodsedson ahe
internet were real and current campaign materials.

Participants in the two annotation conditions were
instructed about taking notes with Google Notebook.

query (e.g. ABobby Jindal
o e AIAXaARIdo Gaogle vess ufiliged to display search
results on pages with the following content

er

Total Session Time (in minutes)

B NoAnnotations W Private Annotations Public Annotations

56.30

52.83

Figure 3: Total Session Time in Minutes

were told that their notes would be available for other
users to see when those users were browsing the same
materials, whereas participants in the Private Notes
condition were told that their notes were for their use
only.

In order to search the internet, participants used an
interface with two drop-down selection menus, one
listing the candidatesb names and
of issues (see Figure 1). Robertson et al. [11] described
the initial design of this i d r-dogown 0
and showed that it results in more thorough and
complete searching and browsing than a free-form
query box. Selections from the drop-down lists
generated queries which were visible in a query box
and which were automatically sent to Google.
Selection of a candidate resulted in a search query
consisting of that
ABobby Jindal G oSelectiom af an

issue resulted in a search query consisting of the issue

keyword ( e . §Vhen miehuaiteras swerp .
selected from both lists the result was a combined

categorization tabs: Web, News, Blog, Video, and Book.
Participants could page through results lists, or look at
edresults listglunder each tab, or open web pages from
the results lists.

While carrying out the tasks described in the scenario
participants were encouraged to think aloud. Software
was used to capture and integrate the search behavior
and verbalizations of the each participant. An
experimenter remotely tagged the capture file while the
participant was searching for information. These tags
were adapted from previous studies we conducted on
online political information seeking behavior [11, 25].
Participants were given as long as they wished to
search and instructed that they should tell the
experimenter when they were ready to vote. After
voting, participants were given a recall survey and an
exit questionnaire.

3. Results

3.1 Time

Participants were allowed as much time as they needed
to complete the task. They made the choice of when to
stop browsing and vote. On average, participants spent
53.36 minutes browsing, and there was no significant
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difference in time spent across the three annotation
conditions (see Figure 3).

3.2 Confidence in the Final Vote

Participants rated their confidence in their final vote on
a Likert scale from 1-5 where higher values signified
greater confidence. The average confidence rating was
a 2.61, and there was no significant difference in
confidence across the three annotation conditions.

3.3 Searching and Information Browsing

We conducted an analysis of the screen recordings of
participants6  a ¢ t Movaé Qbserees™ was used for
the coding of the participant sessions for following
events: search queries, website visits, return to the
search  results, think-aloud comments, making
annotations, and reviewing annotations. The resulting
screen recordings along with the marker data were
analyzed using Morae Manager™ 2.0.

We compared several searching and browsing
activities across the three annotation conditions. In
each case we conducted an overall ANOVA on the
means in the three annotation conditions, a planned
comparison of the No Notes condition with the
combined annotation conditions, and (if the ANOVA
was significant) a post-hoc comparison (Tukey HSD
test) of all pairs of means. Dependent measures that we
examined in this way were number of search queries,
number of websites visited, number of returns to the
results list, and number of think-aloud comments
made. Figure 4 shows the means for all of these
measures across the three annotation conditions.

3.3.1 Search Queries

Possible search queries were categorized as being

Candidate Name (selecting a candidate name from one
of the drop-down lists without selecting an issue), Issue
(selecting an issue from one of the drop down lists
without selecting a candidate), or Candidate+Issue
(selecting a candidate name and an issue to a combined
search). Participants made no Issue searches. A within-
subjects comparison showed that participants made
significantly =~ more  Candiate+Issue  searches
(mean=13.15) than Candidate Name searches
(mean=4.23), t(12)=2.65, p<.05. This is consistent with
our prior work [10, 11] showing that the drop-down
interface encourages more complex queries about
where candidates stand on various issues.

The number of Candidate Name search queries that
participants made differed significantly across the three
annotation conditions, with means=1.7, 5.5, and 5.2
queries per participant for No Notes, Private Notes, and
Shared Notes conditions respectively, F(2,10)=4.64,
p<.05. The contrast test between No Notes and the
combined note taking conditions was significant,
t(10)=-3.05, p<.01). Tukey HSD post-hoc comparisons
showed that the annotation conditions did not differ
from each other, but that both annotation conditions
differed from the No Notes condition (p<.05 for No
Notes versus Private Notes, and p<.06 for No Notes
versus Shared Notes).

The number of Candidate+Issue search queries that
participants made differed significantly across the three
annotation conditions, with means=21.2, 14.7, and 5.4
queries per participant for No Notes, Private Notes, and
Shared Notes conditions respectively, F(2,10)=4.10,
p<.05. The contrast test between No Notes and the
combined note taking conditions was significant,
t(10)=-2.22, p<.05). Tukey HSD  post-hoc
comparisons showed that the No Notes condition
differed significantly from the Shared Notes condition
(p<.05).

Information BrowsingActivity

m MNo Notes

39.5

M Private Notes

Shared Notes

39.5 39.6

Candidate+Issue
Queries

Candidate-Only
Queries

Websites Visited

Return to Search Comments

Results

Figure 4: Frequencies of Searching and Information Browsing Activities Across the Three Annotation Conditions




3.3.2 Websites Visited

The number of websites visited decreased across the
three annotation conditions, with means=39.5, 27.0,
and 18.2 websites per participant for No Notes, Private
Notes, and Shared Notes conditions respectively. The
overall trend did not reach significance at the .05 level,
but could be considered suggestive with such a small n,
F(2,10)=2.75, p<.11. The contrast between No Notes
and the combined note taking conditions was also
suggestive, t(10)=2.07, p<.07.

3.3.3 Returns to Results List

The number of returns to the results list decreased
across the three annotation conditions, with
means=33.0, 25.0, and 14.0 returns per participant for
No Notes, Private Notes, and Shared Notes conditions
respectively, F(2,10)=4.22, p<.05. The contrast
between No Notes and the combined note taking
conditions was significant, t(10)=2.27, p<.05. Tukey
HSD post-hoc comparisons showed that the No Notes
condition differed significantly from the Shared Notes
condition (p<.05).

3.3.4 Comments

The number of comments appeared to increase when
participants were taking notes, with means=28.2, 39.5,
and 39.6 comments per participant for No Notes,
Private Notes, and Shared Notes conditions
respectively, although this effect was not significant.

3.3.5 Correlations

The number of Candiate+Issue queries, the number of
returns to the results lists, and the number of websites
visited were all highly positively correlated with each
other (Table 1). The number of Candidate Name
queries was negatively correlated with the number of
Candidate+Issue queries, but this is an artifact of the
interface (since the wusual method of making
Candidate+Issue queries was to select a candidate first
and then follow it with selections of several issues,
which generates a single Candidate Name query for
every set of Candiate+Issue queries). The number of
Candidate Name queries was also negatively correlated
(though not significantly) with number of returns to
results and number of websites visited. Though
marginal, together these negative correlations suggest
that Candidate Name searchers were not as thorough as
Candidate+Issue searchers.

Candidate | Returns to | Websites

+Issue Results Visited
Candidate | r(13)=-.70 | r(13)=-.50 r(13)=-.41
Name (p<.01) (p<.08) (p<.17)
Candidate r(13)= .65 r(13)= .55
+Issue (p<.01) (p<.05)
Returns r(13)= .94
to Results (p<.001)

Table 1. Correlations between querying and
browsing activities.

Number of comments was positively correlated with
both confidence, r(13)=.56, p<.05, and session time,
r(13)=.53, p<.06, although confidence and session time
were not correlated with each other.

3.4 Content of Think-Aloud Comments

Transcription of the think-aloud comments resulted in
457 individual comments. Following [10, 11], the
comments were coded into 10 categories by two coders
(RV and AJ) i ndependentl y.
assessing inter-coder reliability was initially 0.62,
which translates to moderate agreement [26]. The
coders reconciled differences and eventually assigned
each comment to a final category as follows (see
Figure 5):

AGoal (3%): A statement about what the participant
plansto d o, e. g. il am goi
noteworthy here6 O Ram @joing to delve into some
things in more detail. 0

A Action (9%): A statement describing what the
participant was doing,
local news on this paged O R | &#m looking at his
website. 0

A Question (3%) An interrogative statement, e.g.
i Wh a't does
here?0

A Evaluative General (2%): A general evaluative

remar k but not related
going to stay away from blogsd  OThis ldoks out of
date. 0

A Evaluative about @& issue (18%): Evaluative
comment but cannot be determined positive or negative
about a political issue, e Hegis. for gingle gender

ng

hedt s@QR fmWloywti swaB ?

t

classrooms, which | don& know is good or bad.0 OR

fiHe suggests instituting

Cohenos

he
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User Comments

m No Notes  m Private Notes Shared Notes
49
3138
24 25 21 21 2624
1617 11 1315, 14 13 1613
8 7 7 3 76 5
374 372
=N —N Em .
Goal Action  Question Evaluative Evaluative Positive Negative  Fact Issue  General
General Issue Issue Issue  Discovery Statement

Figure 5: Frequencies of Think Aloud Comment Categories Across the Three Annotation Conditions

A Positive about an issu€5%): A good evaluative
comment in support of a political issue, e . g.

he worked for hurricane a n d
better than the other candidate, talks about other
important issueso .

A Negative about an issug¢8%): A bad evaluative
remark about a political issue, e. g. iHe
wire tapping, | don@& like that eitherd0 O Re cdhd
even impress me with his own website. 0

A Fact Discovery (1%): A statement of a non-
evaluative piece of information about one of the
candi dat eis an open ggat, thafisl what |
t h o u@ R Oliphe is a state senator. 0

A lssue (86): A non-evaluative statement about a
particular political issue, e . g . fil am
stance on |11l Il egal
OR diseems to be focused on resolving the crime
issue, more so than the others.o

A General Statement (24): A non-evaluative
comment not specificall
new to the statesodon6t know a | dam
beginning to understand this. o

By far the largest percentage of comments (51%) were
evaluative in some way. Figure 5 shows the
distribution of comments across the three annotation
conditions. In general, when there are large
discrepancies among the three annotation conditions,
they tend to be in the direction of more commenting
when taking notes, especially shared notes. The
greatest variation across annotation conditions involves
the Evaluative General and Evaluative Issue

arur i
I mmi gr ati

comments. In both cases, note taking increased
commenting, and Shared Notes elicited twice as many

fi | evhluatikvescommentarabout issues than Private Notes.
st uStriks meOR 1l

3.5 Voting Outcome
Campbell gained 8 votes to win our small election

V (Bdassodjot ¥ v@t&s an® BGeorges got 2 votes). (Jindal
won the real election!).

4. Discussion
4.1 Summary
Our results can be summarized as follows:
o E S Par'écboa(l)nta dtld nq[t tﬁkg more time when they
0 tHo’ notBs,u\Aplch meant tha{; tli1e¥] r@q tq, uEe
less time for searching and browsing in the

annotation conditions.

Participants performed more Candidate+Issue

ddrche® OR A

1
Yy @b o bedrched tiar® Nsiinpled acdnddate €namd -
st

9 Participants never searched just on issues.

1 Candidate + Issue searches resulted in more
activity and exposure to more information.

9 Taking notes, especially shared notes, resulted
in a reduction in number of searches.
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9  Taking notes, especially shared notes, resulted
in fewer returns to examine results lists.

9  Taking notes, especially shared notes, resulted
in exposure to less information as evidenced
by number of websites visited.

9 Taking notes resulted in more reflection on
action as evidenced by number of comments.

1 Reflection on action, as evidenced by number
of comments, increased confidence in the
final vote.

9 Participants were primarily thinking about

evaluative issues while searching and
browsing.
9 Taking notes, especially shared notes,

increased evaluative reflection.

Taken together, these results show that note taking has
a powerful influence on the type of searching and
browsing that people do when making a voting
decision. The fact that note taking reduces the extent
and thoroughness of searching and browsing is perhaps
a negative influence. However note taking does seem
to increase evaluative thought and so could also be
shifting cognitive effort from information foraging and
gathering to information analysis and synthesis.

4.2 Voter-Browser Design

A major goal of our series of experiments in this area
[11, 25, 27, 28] is to develop a browsing tool to help
voters using iterative prototyping based on empirical
data. In previous research [11], we developed the drop-
down interface and demonstrated its efficacy for
increasing the depth and complexity of searches
beyond the typical candidate-name-only query. In this
study we have replicated our finding with regard to
increased issue-based searching, and we intended to
introduce a new annotation component to the browser.
Our results, however, give us pause in suggesting that
adding an annotation feature is a good idea.

We also hoped to gain some understanding about how
annotation sharing might be integrated into a voter
browser. The introduction of sharing moves the
application into the realm of a socio-technical system.

Even in this impoverished situation where the voters
know little about the candidates and issues, and where
they do not know who will see their notes, they
behaved quite differently when they thought their notes
would be shared. How much more of an impact on
searching and browsing
situations where the voters are more engaged with the
issues and where they are sharing their notes/thoughts
with a community of interest? Shared notes have a
communicative purpose that private notes do not. Our
results suggest that wvoters wish to share their
evaluative anal yses.
featureo to the taskthow
to vote. However, this is precisely the added feature on
which social networking sites and blogs capitalize, and
the use of these sites in political discourse is increasing
dramatically.

A second design feature that was added to the drop-
down interface in this study was the content category
tabs. These tabs organize results into Web, News, Blog,
Video, and Book categories (see Figure 1). While we
did not concentrate on the tab feature in this article, it
is worth noting that participants did not use it much
and that some participants even explicitly mentioned
t hat they were going t
Reluctance to use the tab feature is yet another
indication that searching and browsing in order to
make a voting decision is a demanding task from
which users do not want many distractions.

We speculate that avoidance of blogs may have to do
with the perceived value of political dialog in final
decision making. Vatrapu, Robertson, & Dissanayake
[29] have pointed out that political blogs operate as
both public spheres and partisan spheres. Blog
information could be most useful for forming general
impressions or developing opinions over time in social
contexts, but less wuseful for actually deciding
something. Again, this is a contrast of deliberation
versus decision tasks, and may provide a meaningful
caution to designers interested in combining social
technologies with decision support tools. On the other
hand, many of our participants made considerable use
of Wikipedia, another social technology, but one that is
perceived as mor e
integration of social technologies in a voter-browser,

ffobj ective.
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the type of discourse and style of collaborative
information management is important.

4.3 E-Democracy Versus E-Participation?

When generalized, the issues discussed above raise a
larger question of whether there will be important
tradeoffs between e-Democracy (involving information
gathering and choice making) and e-Participation
(involving discourse and social deliberation)
technologies. Tradeoffs include design decisions for
developers (e.g. Will the addition of a chat feature
decrease searching and browsing?), for users (e.g. Will
I get more out of wusing
site or their website?), and theorists (e.g. Does
technology that emphasizes participation negatively
impact information consumption? Or conversely, does
information  overload negatively impact civic
participation?). While many researchers have noted
dramatically increased participation of politicians and
voters, especially younger voters, in social networking
contexts, we have yet to find out if this will translate
into being better informed or into actual voting.

I ndi vi dual vot e,
deci sions ar e
socially constructed identity and culturally constituted
subjectivity, the nature of the secret ballot is such that
the individual is the dominant decision maker when the
ballot is cast. In previous research [28], we discovered
that simply integrating an online ballot with a political
information browser was rejected by users possibly
because they do not feel that these are similar
activities. The success of integrating social
technologies with information browsers will depend on
the degree to which information sharing and political
discourse is considered to be different by nature from
information gathering and decision making.

S cCommun

5. Future Work

This study serves a second purpose as a pilot study for
examining integration of personal and social
information management tools with a voter-browser. In
terms of continued development of the drop-down
interface (which currently resides on the web at
http://www.VotesBy.US), we intend to examine
personalization of the drop-down items in future

Q)

research. We also intend to explore how discourse and
deliberation components such as chats and blogs might
impact use of the browser. The current results suggest
that these technologies will have very significant
impacts on browsing behavior, and that the
collaboration environment and style of discourse will
have an impact on their acceptance and usefulness

With the increased use of social networking tools in

t hi s year 6 dnthe United Stateg we havey c | e
also been studying users of Facebooké& political
applications. This is an example of an application that

is primarily social and deliberative and secondarily
informational.

Finally, we feel that the question of tradeoffs between
technolo iea| fo:ﬂe—D?amocmcSy ang e—ParIicgfoition ri]s a
surp?is%g]a di pgrt n?o%e, andw ifiténd't exploFe

this in more detail as well.

t wor ki n
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