Voting With Your Feet

An Investigative Study of the Relationship Between
Place Visit Behavior and Preference

X
o d 0 - L
o N s .
e - SR f SR p_— r‘“_', ‘. |
T aecbeeeris FUUL mteg. LT . {
> e T . 35 o 'l -3 % = ’
- - Y.~ ,I g UTSERS T JUREIECR D e R TR LT
= - LR e c et R i e o" " .‘_ S ey > - .
n T . - 2 539 _"? : 1;'3 R Y gl * . ’ q_ m .. "
.t Tarigm oo S0 FRNE g €. - R R - B O A .
- o ',"f o 3 ﬂ?‘ . t’“' 'J _.°J % = % L tew QL _.':p‘n.. Iy .;t_ = f>_“ .“ '._' -

i Ni

~ Jon Froehlich (UW)
~ ~ UbiComp 2006, Orange County, September 27th
Cq=authors: Mike Chen (IRS), lan Smith (IRS), Fred Potter (UW)

dubii  (inteD

university of washington



5

ol (s | ||| 1 et | ||

5t Y N 7S N " &’ R s . - -
;..: J Eaj D'D U LiemStD Dﬂw@fjﬂ{gﬁ* = NE 57tn St gﬁ _§ — y — :I % Iﬁ[%m
:l ] _E_Iw_ - ”%;mg - _:| 1 L N sl Etg] [ L :[é|j L \_ |

o g e -?&E% - df LT e — R
:l 53rd St % E _|£Lgt§ l 1;%: @%W &

s_:‘H ESZMS"— University | f B Blaks) : g Cﬁlﬂfl;[!yi‘j Wy, ME 52nd St 2| Burke-Gi
N £ | .

mm.m
o |

T ]

|

|
]
L ]




S9llW €>

DRUGS

Chutney’s
Bistro
<2 miles B FO5TiL S




S9llW €>

[ ol ("I —

GGreat li ips’

T e L% Sl

SAFEWAY %
g_ AFSAFEWAY ()
SAFEWAY §)

Chutney’s
Bistro
<2 miles




¥ Amazon.com: Recommended For, You - Mozilla Firefox

File Edit Yiew Go Bookmarks

Tools  Help

(:EI - LDD - l%] O @ |E hitkps f e, amazon, comapyourstore/ref=pd_irl_gw/103-9546741 -662 7009 V| @ G0 |@,

Gcmgle - |Ti'-.-'|:| suggestions

W

4

Recommended for Jon E. Froehlich [If you're not Jon E, Froehlich, dick here.}

Recommendations
Based on Activity

Yigw 8 edit Your
Browsing History

Recommendations
by Category
Your Favorites ( Edit |
Music
Electronics
Books

COmMpLUters & P
Hardw are

Camera & Photo

More Categories
Apparel B Accessories

Baby

Beauty
Computer & Yideo
Games

DvD

Gourmet Food

Health & Personal Care
Industrial & Scientific
Jewelry B Watches

kitchen & Housewares

Magazine Subscriptions

Dutdoor Living
Software

I TV T St S T [

These recommendations are based on items you own and mare,

view: All | New Beleases | Coming Soon

Context and Consciousness: Activity Theory and Human-Computer Interaction
by Bonnie 4. Mardi (Editor)
Average Customer Review: i

In Stock

Publication Date: Movember 21, 1995

Our Price: $68.00 Used & new from $47.92 (@ Addtocart |' AddtoWi b List |
F1 own 18 Tl Mot interested =¥ rdrdess Rate it

Fecarnmended because you purchased Plans and Situated Actions and more (edit)

The Ecological Approach to Yisual Perception
by James Jerome Gibsaon

Average Customer Review: Friesns

In Stock

Publication Date: January 1, 1987

A Our Price: $46.45 Used & new from $32.93 Kﬁ Add to cart | L Add to Wish List J
| J1own ot | | Mot interested  x|¥rirTririr Rate it

FRecommended because vou purchased Cognition in the Wild (Bradford Books) and mare [adit)

Rerscrorme

Tarmrina: Ton [y
of e o

Refactoring: Improving the Design of Existing Code

by Martin Fowler, et al.

Average Customer Review: oo
In Stock

Publication Date: June 22, 1999

Our Price: $46.79 Used & new from $27 99 ﬁ Add to cart | L Add to Wish List J

'|G Search - q’ﬁ.l F@a&c Check - 5::5\ Aukolink, Q || - E Dpkions b @ Tivo 2

| More results @3/



3 Oscar Mon 4/17

4 The Drew Carey Show Sun 4/9
5 Back to School Sat 4/15
6 The Owl and the Pussycat Sat 4/15
7 Innerspace Wed 4/12

8 Senseless

«




Translation to Physical World

Can we view place visit behaviors as a form
of expressing interest?

9 P, 3 S P
25 Ve p >
t W) E 57th St pc0°” | B 3 !
2 K ¥
2 NE 56 St ] “ma B 2
& T t H
© 3
= w F4 w
= z w a4 s th z
- L £ A
@ 2 % 2
< £
30 St = 82
£ £ 0] Calvary, ¢ “ /188y
dst | University % Cemetery H P
¢ 3 ®
& <
£
3
3
Q
Il { 3 £ 5 5
v ag M 1 3 ; &

4 s

% OrSAFEWAY €Y
3 m sa.:AFSAFEWAY"
ne 4sin SAFEWAY £

== i NE 45th st
Chutney’s f = °“e e 2n . . . 5 .
LS ¢ R Visits to Pagliaccis Pizza

ENovigy,

1-5 Express Ln

- - | like Pagliaccis Pizza?
“ > like Pizza?
- | like Italian food?
Visits to more Italian restaurants
- Make stronger claims?




Explicit vs. Implicit Indicators

Explicit Indicators Implicit Indicators

* Move about the world - « Location aware device =
Supply rating “tags” Observe travel patterns

- Requires device interaction * No device Interaction
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Google

Local
Gmail
Inbox (213 unread)
T. Scott How is UbiComp?
J. Lestr Lunch tomorrow?

Suggested Places

Zoka’s Coffee
Why was this suggested?
1.2 miles away
Opened last week
Route me (map)

Seth s Guitars
Why was this suggested?

2 blocks east

Opened Oct. 2005
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ﬁ'myspace.com\

a place for friends

T. Scott

" has 129 friends

¢ Shares favorite public
¥ locations with you.

Top Favorite Places

X 1. Discovery Park
: Last Visited: 2 days ago
Parks like this near you

_ 2. Jackson Golf
Last Visited: 3 weeks ago
olf courses near you




Challenges

* What aspects of routine travel behavior should
serve as implicit indicators of preference?

 How can we collect data to study these aspects?

« What are the potential confounds?

— | get dragged out to Thai a lot. And | always think that |
don'’t like Thai but | do. | mean, whenever I’'m there I'm
satisfied with whatever I’'m eating but the thought of
going to Thai food never really strikes my fancy...

— [I go there]

— [I go there]

because my friends like it.

because it's nearby

- Participant #3
- Participant #3

- Participant #4



Hypothesis 1: Visit Frequency

The number of visits a person has to a place Is
a strong indicator of their preference

13



Hypothesis 2: Travel Effort

Amount of effort one must expend to get to a
place Is a strong indicator of preference

14






Study Overview

Four week study

 Participant profile

— 16 Participants
— Gender balanced (8 male / 8 female)
— Ages: 22-56 (median 29)

— Various professions
* Furniture designer, political consultant, bookseller, translator, ...

 Tasked with

— Carrying mobile phone for four weeks
— Answering 11 in situ surveys a day about current place
— Completing a minimum of 3-4 web diary entries a week

« Compensation

— $1 per survey
— Also compensated for interviews & paper questionnaires 16



Me: the My Experience tool

AUDIOYOX AUDIOYOX

AUDIOYOX AUDIOYOX

= ao 0 @i
SU rve # 1 ; 1. Place name: ; 2. Place category: 4. How did you get here?
y ‘ 3 Pigs Bar-B-Q Bellevue Restaurant o B Car
Please click the OK button to —— ' 3. Please rate how much you ‘
take Survey #1. This message oY Su e like this place:
box will autosnooze in 1 Kona Kitchen-Seattle -

: : LexisNexis-Applied D 6 - 15 minutes
minute.You have Lreminder P
left before autgfatic Loews Theaters - Al...

dismissal. McGrath's Fish Bar - ...

4

5. How long did it take you to
get here?
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T
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Fox Sports Grill on Thursday, September 8 ¥rievririy (3 stars)

1. Wwhat was the primary reason for your rating?

2. How did you find out about this place?

3. Wihy did you go to this place?

4. Would yvou recommend this place to athers? Why ar why not?

5. If wou were with a group, how did the group decide to go to this place?
If wou were not with a group, type "NSA"

Timeline for 09/08/2005

532 pm Wed)] ~

823 am

B30 am ~ 5:38
am

212 am ~ 12:09
pm

12017 pm = 12:28

pm

My House

Car

Het Desk - Seattle

Walk

12:28 pm ~ 12:46 Chez Dave - Union

pm
12066 pm =~ 2:20
pm

220 pm ~ 248

pm

348 pm ~ 350

pm

442 pm - i

pm

451 pm ~ &1

pm

&35 pm ~ £:39

pm

fida pm o~ ©i34

pm

207 pm ~ 216

pm

Square

Walking

Het Desk - Seattle

Walking

Rock Rottom-
Seattle

Walking

Elephant and
Castle

Walking

Fox 3ports




Two ESM Triggers

1) Context-Triggered: Mobility Sensor
— GSM signals to detect movement

— Stationary for 10 minutes -
trigger survey

. . @®. POLICE |
— No external sensor required 2 s

2) Random Time Trigger

— No movement sensed for 1 hr -
trigger survey randomly next hour

19



Context-Trigger Improves Capture

Sensor vs. Time Triggered Surveys

O Sensor Triggered
B Time Triggered

100%

80%

60%

% Completed

40%

20%

0%

Mobility triggered surveys captured a majority of the public place visits
20
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High Level Statistics

ESM

— 3,458 completed out of 4,295 (80.5%)
— 216 per person

— 28 days average

— 1.5 minute average completion time

Web Diary

a — 368 web diary sessions completed

chile pdppdr on Wednesday, September 21 ¥s¥svkvris ¢4 stars)

~=== | Places
— 1,981 individual place visits logged

— 862 of which were public
» ~2 a day per participant

22



Left-Skewed Distribution of Ratings

Frequency

500 o

400

w

[=]

[=]
1

200

100 S

Public Places (N = 860)

/

~

/

/

T
7

Place Rating

T
3

4

...by and large I go to places I've

been to before and | already like.
-Participant #1

Most of them get pretty good ratings,
4’s or 5’s because | scrupulously
avoid places that I've known | don'’t
like and | always go back to the ones

| do like.
- Participant #12

Distribution of ratings indicates that people tend to go where they like

23



Hypothesis 1: Visit Frequency

| go to the same places a lot... And they’re generally my favorite places.
-Participant #6

My philosophy is if you like it, you go back. And, if you don’t, you just mark that

one off the check list, and you'll never go back and check it out again.
-Participant #5

High
Rating

Low
Rating

Self-Reported
Few Visits

Self-Reported
Many Visits




Place Rating vs. Visit Frequency

Place Rating vs. Visit Frequency
5 - Public Places (N =536)
o 4.5 A
= =0.14
§ 4 p=0
—
.
3 35 7
(O]
g 3
O]
>
< 25 -
2 I I I |
Less than once a Once a year Monthly More than once a
. th
year Self-Reported Visit Frequency mon

Visit frequency Is weakly correlated with place rating
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Place Rating vs. Visit Frequency

Place Rating vs. Visit Frequency
Broken Down by Place Category

B
(6] 6]
1 I

N
|

Average Place Rating
w
w ol

—o— Bar (N=30, p=0.4)

—i- Café (N=66, p=0.3)

—&— Rest. (N=182, p=0.1)
Store (N=130, p=0.1%)

< once ayear Once ayear Monthly Weekly > once aweek
Self-Reported Visit Frequency

N
ol
1

N

Breaking “public places” into categories reveals stronger correlations
26



Usually, I'll run across the street to
Safeway, Subway or to Taco Del Marr.
And then if it’s an occasion like a
birthday or someone is leaving town,
we might go to Buckley’s, a sit-down
type of place, which | really like as well.

- Participant #2



Visit Frequency: Places Rated > 3

100% - 100% -
100%
Restaurant Bar 00%
80% - 80% -
78%
o 60% -
60% - 6
539
40% A : 40% 1 50%
40%
20% 8 230 20% -
0% 0%
<once ayear ODnceayear  Monthly > once a <onceayear Onceayear  Monthly > once a
(N=13) (N=36) (N=73) N month (N=47) (N=5) (N=6) (N=9) month (N=5)

Participants were more likely to rate a place > 3 if they visited it monthly or more

Despite low correlations, visit frequency
suggests high ratings for bars & restaurants
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Hypothesis 2 : Travel Time

| will drive all the way out there if | have this craving for good Mexican food. | will
pass Azteca and every other of chain and go directly out there.

-Participant #12

It’s a bit of a drive so we go out there and make the whole evening of it. We go
there, then we hit the Cross Roads movie theatre, then go home.

-Participant #4
High p=1
Rating
Low
Rating
Self-Reported Self-Reported
Short Travel Time Long Travel Time

N



Place Rating vs. Travel Time

Average Place Rating

o1
|

-
(6]
1

N
1
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w
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Place Rating vs. Travel Time (N =842)

=0.05

0 - 5 minutes 6 - 15 minutes 16 - 30 minutes > 30 minutes
(N = 337) (N = 303) (N = 164) (N = 38)

Self-Reported Travel Time

Place rating has nearly no correlation with travel time
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Place Rating vs. Travel Time

Average Place Rating

Place Rating & ESM Reported Travel Time

5 —
4.5 A
4 A
J 2
3 5 i /
3 1 =—&o— Bar (N=39)
—— Café (N=121)
—&— Restaurant (N=248)
2.5 Store (N=182)
2 T T T
0-5 6-15 16 - 30 31-45

Self-Reported Travel Time (Minutes)

Breaking “public places” into separate categories has little impact
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Places In close proximity have more
rating variance

—We go to places that we like that are
close by

—Convenience overrides preference

We did not capture intention



Visit Frequency & Travel Time

Place Rating

\w
1\

Place Rating and Self-Reported Visit Frequency
(for Places Marked "Over 5 Minutes" Away)

=—&— Bar (N=25)

=i— Café (N=24)

—&— Restaurant (N=95)
Store (N=79)

N
a1
1

N

<once a year Once a year Monthly > once a month
Self-Reported Visit Frequency

Combining visit frequency and travel time strengthens correlation
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Future Work

* Other implicit indicators
— Domain knowledge .

— Dwell time ) es L omory
— Temporal patterns

* Negative interest indicators

* Longitudinal study with GPS
— Correlate ratings with data stream

» Build “suggest a place” prototype

34



Summary

* First study investigating relationship
between place visit behavior & preference
— Visit frequency found to be a modest indicator
— Travel time alone was a weak indicator
— Combining factors improved results

— Confounds may be minimized using domain
knowledge

35



Questions?

VOTE

WITH YOUR

FEET

1
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. For their reviews/edits 4
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Future Work: Applying Domain Knowledge

Multivariate Correlations: Restaurant Ratings and Visit Frequency
1 -
O Spearman Rank Correlation (p)
0.8 -
e
S 067 0.52
2
: 0.38
€ 04 '
o
(&) 0.24
0.2 1 0.14
0 T T
All Restaurants Non-Fast Food (N=135)** > 15 Min (N=35)* NFF, > 15 Min (N=31)**
Restaurant and Travel Features

Applying domain knowledge decreases “noise” in the data
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Understanding the Rating

Place Rating

Place Rating

Strongly Disagree
(N=3])

Strongly Disagree
(M=14)

"I really like this place” (N=150)

Dizagree (MN=13]  Undecided (MN=42) Agree (MN=67)
5 Point Likert Scale

"This place is important to me” (N=153)

Disagree (N=29)  Undecided (N=47) Agree (MN=43)
5 Point Likert Scale

Strongly Agree
(M=28)

Strongly Agree
(N=20)




Frequency of 3+ Ratings

Frequency of > 3 Place Ratings (N=842)

100.0% ~

Café (N=121) Restaurant (N=248) Bar (N=39) Store (N=182) Other Public Place
(N=252)
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Socilal Effects

Normally, | go places because other people
want to go there.

-Participant #1

| think for me visually, | can probably see that
it’s going to be a 3 before | cross the doors’
threshold. So, | would avoid it from that
particular perspective. Not unless | was
meeting somebody there.

-Participant #5

41



Confounds

Convenience

Factoring out places that were reported to
be within 5 minutes improved results

Social Factor

The presence of others did not have a
significant impact on ratings, it was who
made the decision that was important

42



Analysis

Two relevant statistical analyses

— Spearman rank correlation
« Measures relationship between ordinal data
* No assumptions about underlying freq. distribution

— Chi-squared frequency distribution

» Looks at distribution frequency of variables

« Result shows if distribution significantly different
than chance

43



Travel Time: Places Rated > 3

Restaurant

0 - 5 minutes
(N=114)

0 - 5 minutes (N=79)

100.0%

80.0%

60.0%

40.0%

20.0%

0.0%
6 - 15 minutes Over 15 Minutes
(N=83) Aw ay (N=51)

100.0% -

6 - 15 minutes Over 15 Minutes
(N=27) Aw ay (N=15)

0 - 5 minutes
(N=11)

0 - 5 minutes (N=70)

6 - 15 minutes Over 15 Minutes
(N=18) Aw ay (N=10)

6 - 15 minutes Over 15 Minutes
(N=77) Aw ay (N=35)
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