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subset selection

what is it, who does it, and why?

Consider a large tabular dataset about people, ...
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digital marketers business analysts data scientists
select specific people for select key attributes (KPIs) select certain features and

marketing campaigns. to show in dashboards, reports. records to train ML models.



challenges with subset selection

why should we be concerned about this?
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design study with 14 data workers

data engineers, data analysts, data scientists, digital marketers (and a user interface engineer)

“what challenges do you face during data preparation
(subset selection)?”



data quality is Iimportant

design study outcome #1

“is the data complete? correct? unbiased? ... showing such
insights may instil feelings of curiosity and care in the user.

“provision a visual report-card but for datasets can enable
[organizational] decision-makers to enforce data policies.”



data quality

which metrics do we support?

missing (2) incorrect (X)) skewed (M se,[ Flemae)
— _X> F
completeness correctness objectivity
frequency of non-missing frequency of correct extent that values conform to
values in the data values in the data a target distribution

correctness, objectivity criteria are configurable by the user/org.
modeled for all attributes as well as records*.

scored from 0 — 100.
overall score = average (completeness, correctness, objectivity).

*objectivity is not computed for records 10



data usage can also be important

design study outcome #2

“collaboration is tedious, interactive self-service
tools are needed”

“there are several low-quality datasets just lying around [in the
data lake]. knowing when, where, and by whom the datasets
were last used can help [with housekeeping].”
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data usage

which metrics do we support?

for a visual data exploration and dashboard building application,

e MY pfpd .

in-subsets in-filters in-visualizations
% of users that select the % of users that applied a % of users that visualized
attribute, record in their subset filter on the attribute the attribute

modeled for all attributes as well as records*.
scored from 0 — 100.
overall score = maximum (in-subsets, in-filters, in-visualizations) ™.

*by definition, record-level usage score is the same for all metrics.

Abecause the same attribute may not be used in-subsets, in-filters, and in-visualizations L



datapilot

data quality

missing values? errors?

data usage
which applications?
by whom?

utilizing quality and
for subset selection during visual data preparation

usage information

DataPilot

Step 1: Review Raw Data  Step 2: Review Selected Subset Step 3: Create Dashboard

+0

Sort | Default v IF

Search

Visible (22)  Hidden (19) Selected (0)
Aeoid

A @ timestamp

A @ sales.purchases.value

A @ sales.order.purchaseid

A @ placecontext.geo.city

# @ placecontext.geo._schema.latitude
# ® placecontext.geo._schema.longitu
A @ placecontext.geo.postalcode

A @ placecontext.geo.countrycode

# @ placecontext.geo.dmaid

A @ environment.browserdetails.javasc
# @ environment.browserdetails.viewpt
A @ environment.browserdetails.userag
A @ environment.browserdetails.cookie
# @ environment.browserdetails.viewpt
A @ environment.browserdetails.javaen
A @ environment.ipv4

A @ sales.product.path

A @ web.webinteraction.pagetype

A @ sessionweb.webreferrer.type

A @ device.colordepth

# @ sales.purchases.price

 Attribute Fiters | ¢
drop a field here

Quality Filters c
Attribute-Level
v Completeness [0.1,100]

B 0 (0%) Missing values c
true v
sales.purchases.price c

172 (17%) Missing values

T~ —

(aa,147)

Overall Quality score of

attribute

(columns), between 0-100.

= [51,100]
v Objectivity [0,100]

¢ Overall [88,100]

(IS,

Record-Level
v Completeness [36.59,75.61]
v Correctness [0,100]

c Overall [62,86.59]

e S ¥ FTH

Count: 62

c
Attribute-Level

v InFilters [0,59]

v In Visualizations [0,100]

v In Subsets [0,100]

®0velall [0,100]

Record-Level
v Overall [50,100]

Prepare an effective subset to determine meaningful drivers of the company's dollar ($) sales revenue. Also create at least 3 widgets.

@ High (290/100)

CE) sort Values | Default

v @

Medium (267/100) ® Low | © |

A®id 1] A @ timestamp 1| A ¢ sale
Cardinality: 1000 Cardinality: 318 c
Missing values: 0 (0%) Missing values: 0 (0%) Missing
po 1 11210181336 5 pem—" 120 1.0 374
P10 11210481501 3w 16
p2 ! 11210181333 3 12
p3 1 1 6 j— 112
pa 1 112110181413 3 19
ps 1 1 12ensiem 1R 18
P& O 1 1128118000 4 jwwm |8
p7 0 1 128182214 A |8
PO 12/12/18 0:56 1.0
P2 11/28/18 0:09 10
p3 12/6/18 22:14 1.0
pa 121018 14:07 10
3 12/10/18 15:46 1.0
P8 12/10/18 16:12 10
) 12/10118 17:16 10
pit 12/10/18 18:57 10
p13 12/10/18 16:59 10
p16 12/10/18 17:23 10
p19 12/15/18 16:38 10
p22 12/10118 15:52 10
p23 12/16/18 19:27 10
p27 12/10/18 13:57 10
p30 12/11/1814:53 10
p31 12/7/18 7:01 10
p32 12/10/18 13:50 10
p33 12110118 15:26 1.0
p35 12/12/18 7:41 10
p37 121018 22:14 10
paz 12/10/18 14:01 10
pa3 12/10/18 15:18 10
pas 11/9/18 2212 1.0
pa7 111918 22:36 10
pasg 12/13/18 14:36 10
pag 12/10/18 21:46 10
P50 12/10/18 20:00 10

Showing 1to 27 of 374 rows

II2 > » |27 v

[

Attributes: 22(54%)
Records: 374(37%)

navigate
large, unfamiliar datasets

select
relevant subsets

create
a visualization dashboard

13



DataPilot Prepare an effective subset to determine meaningful drivers of the company's dollar ($) sales revenue. Also create at least 3 widgets.

Step 1:

Review Raw Data Step 2: Review Selected Subset Step 3: Create Dashboard

Attributes (41) £ = Il Attribute Filters c  Data |

Search

drop a field here Aid 1) A application.crashes.value 1| A application.launches.value 1| A timestamp
Cardinality: 1000 Cardinality: 1 Cardinality: 1 Cardinz
po 14 " 10 44 14 10 & 18 12/10/18 13:36 20
Visible (41)  Hidden (0) Selected (0) pt ! 12/10/18 15:01 164
p2 1 12/1011813:33 12
id p3 ! 11 12/14/18 20:31 12
pd 1 12/1018 14:13 9
application.crashes.value ps ‘t 11 12/2/18 14:11 8+
o pe 1 I 11/28/18 0:09 &
application.launches.value p7 1 " 12/6/18 22:14 8-
timestamp ) 12/12/18 0:56
sales.productlistviews.value p1 12/2/18 14:11

R R HRPPEPPHREPEEEEE PP

sales.checkouts.value

11/28/18 0:09
sales.purchases.value
sales.productlistadds.value
sales.order.purchaseid

sales.productlistopens.value E 2 C O m m e rc e Tra n S a Ct i o n S

sales.productviews.value

wawmivanl  “Select an effective subset that determines meaningful

e drivers of the company’s sales revenue.”

placecontext.geo.countrycode

. 15 12/16/18 19:32
placecontext.geo.dmaid P 6/
. _ p16 12/10/18 17:23
marketing.trackingcode
. P . p17 11/24/18 0:48
environment.browserdetails.javascript
) i p18 12/5/18 17:31
environment.browserdetails.viewporty
) . p19 12/15/18 16:38
environment.browserdetails.useragen
) ) ; p20 12/10/18 13:33
environment.browserdetails.cookieser p21 12110118 14:43
environment.browserdetails.viewportt p22 1211018 15:52
environment.browserdetails.javaenabl p23 1211618 19:27
environment.operatingsystem p24 12/16/18 19:05
environment.operatingsystemversion p25 12114118 20:31
enVifOnment.ipV4 p26 12/12/18 4:25
sales.product.color :
P ) Showing 1 to 27 of 1000 rows 2 > » (27 v
sales.product.size

(@] [prev] [vex]

Attributes: 41(100%)

Records: 1000(100%)

14



DataPilot  Prepare an effective subset to determine meaningful drivers of the company's dollar ($) sales revenue. Also create at least 3 widgets. l & ] l Prev ] l Next ]

Step 1: Review Raw Data Step 2: Review Selected Subset Step 3: Create Dashboard

Attributes (41) £y = [l Auribute Filters ¢ [ Data | [ Minimap |

| drop a field here Aid 7] A application.crashes.value 1| A application.launches.value T| A timestam;i Attributes: 41(100%)
: Records: 1000{100%)

Search ‘ ‘

Cardinality: 1000 Cardinality: 1 Cardinality: 1 Cardinz — —
po 1 1 10 4-js| 4 1.0 S-m| 8 12/10/18 13:36 20
Visible (41) Hidden (0) Selected (0) pto 1 1 12/10/18 15:01 16
pa 1 1 12/10/18 13:33 12
A id p3 1 1 12/14/18 20:31 12
pd 1 1 121018 1413 9
ication. ; ps 1 1 1212118 1411 8
A applfcat!on crashes.value (o ! LA
A application.launches.value pr 1 I 1206118 22:14 &
A timestamp R PO 121218 0:56
A sales.productlistviews.value Pl . 12/218 14:1
A sales.checkouts.value p2 11/28/18 0:09
A sales.purchases.value p3 _ 12/6/18 22:14
A sales.productlistadds.value p4 12/10/18 14:07
A sales.order.purchaseid p5 _ 12/10/18 15:46
A sales.productlistopens.value pé _ 12/2/18 14:26
A sales.productviews.value p7 | _ 12/16/18 18:25
A web.webinteraction.linkclicks.value |p8 12/10/18 16:12
A placecontext.geo.city po _ | 12/10/18 1716
# placecontext.geo._schema.latitude p10 | (12110118 13:33
# placecontext.geo._schema.longitude Bl | 12/10/1818°67 )
A placecontext.geo.postalcode pi2 | 1211618 18:26
A placecontext.geo.stateprovince P13 | 12/30/1816:69
A placecontext.geo.countrycode Ldk: 1210/18.17:34
. 15 12/16/18 19:32
# placecontext.geo.dmaid E hen
. / 16 12/10/1817:23
A marketing.trackingcode e } £t
. L . p17 11/24/18 0:48
A environment.browserdetails.javascript - -
; . p18 12/5/18 17:31
# environment.browserdetails.viewportv
A i t.browserdetails.useragen £2 Attt
nvironment. ; -

i ) W e k‘g p20 1271018 13:33
A env!ronment. rowser eta! s.c.oo ieser o2 | SRR
# env!ronment.bmwserdetafls.?flewportr 022 12M0N8 1562
A environment.browserdetails.javaenabl p23 12116118 19:27
A environment.operatingsystem p24 1216118 19:05
A environment.operatingsystemversion | p25 . . 1271018 20:31
A environment.ipv4 p26 1201218 4:25
A sa}es.product.clolor Showing 1to 27 of 1000 rows << < 2 > » ‘ 27 v ‘

A sales.product.size -



DataPilot  Prepare an effective subset to determine meaningful drivers of the company's dollar ($) sales revenue. Also create at least 3 widgets.

Step 1: Review Raw Data = Step 2: Review Selected Subset  Step 3: Create Dashboard

+B D

A timestamp

A placecontext.geo.countrycode
A sales.product.name

A session.search.searchengine
# sales.purchases.price

[ A timestamp 7|

12/10/18 13:36
12/10/18 15:1
12/10/18 13:33
12/14/18 20::1
12/10/18 14113
12/2M18 141
11/28/18 0:09
12/6/18 22:14

121218 0:56
12/2/18 14:1

11/28/18 0:09
12/6/18 22:14

12/10/18 14:07
12/10/18 15:46
12/2/18 14:26

12/16/18 18:25
12/10/18 16:12
12/10/18 17:16
12/10/18 12:33
12110/18 18:57
121618 18:25
12/10/18 16:59
1211018 17:34
12/16/18 19:32
12/10/18 17:23
11/24/18 0:48

12/5/18 17:31

12/16/18 16:38
12/10/18 12:33
12/10/18 14:43
12110/18 15:52
1211618 19:27
12/16/18 19:05
1214018 20:31
1211218 4:25

Cardinality: 318

20

A placecontext.geo.countrycode 1| A sales.product.name T|

us 624
AA 137

IN
IE
DE
SE
KR
ES

51

Cardinality: 21

1137

L3

A session.search.searchel

Cardinality: 98 Cardinality: 1
1624 harmony lumaflex™ strength b... 24 124 Microsoft Bing 1+
mach street sweatshirt - (blue /s) 16 116
sprite foam yoga brick 16 116
montana wind jacket (black /s) 12 112
sprite yoga straps 12 12
ajax full-zip sweatshirt (blue /s) 8 18
cronus yoga pant - (black / 32)l... & 18
pursuit lumaflex™ tone band & e

ajax full-zip sweatshirt (blue [ s)

cronus yoga pant - (black [ 32)||livingston all-purpose tight - (black [ 32)||affirm water bottle||cruise dual analog watch

montana wind jacket (black [ s)

portia capri - (green [ 28)||arcadio gym short - (red [ 32)||compete track tote
daria bikram pant (white [ 28)||juno jacket - (green | xs)||jade yoga jacket (green [ 5)
sprite yoga straps||sprite foam yoga brick||sprite foam roller|laffirm water bottle

orestes yoga pant - (black [ 32)

montana wind jacket (black [ 1)

sprite yoga companion kit||Jdaphne full-zip hoodie - (purple [ xs)||juno jacket - (purple | xs)
helena hooded fleece - (gray [ s)||mars heattech™ pullover - (red | s)

pursuit lumaflex™ tone band

deirdre relaxed-fit capri (gray [ 28)||sprite foam yoga brick

mach street sweatshirt - (blue [ s)

summit watch

Showing 1 to 27 of 1000 rows

B > v



DataPilot  Prepare an effective subset to determine meaningful drivers of the company's dollar ($) sales revenue. Also create at least 3 widgets.

Step 1: Revieﬂmaw Data Step 2: Review Selected Subset Step 3: Create Dashboard

Attributes (4)

A @ timestamp

A @ placecontext.geo.countrycc

A @ sales.product.name
# @ sales.purchases.price

-0 3

® timestamp )

Missing values: 0 (0%)

1336 20

150
13:33
20
14:13
1411
80.09
22:14
0:56
an
0:02
214
14:07
15:46
4:26
18:25
168:12
17116
13:33
18:57
18:25
16:59
17:34
19:32
17:23
0:48
31
16:38
13:33
14:43
15:52
19:27
19:05
20:31
4:25

16
12
12

]

8
8
8

Cardinality: 318

A @ placecontext.geo.countrycode 1) A ( sales.product.name 7|

AA
us
us

Missing values: 0 (0%)

us 624
AA 137

IN
IE
DE
SE
KR
ES

51

Cardinality: 21

o151
] 44
121
19
15
13

| 137

| 624

Cardinality: 98

@ High (290/100)

Missing values: 480 (48%)

harmony lumaflex™ strength b...
mach street sweatshirt - (blue / s)
sprite foam yoga brick

montana wind jacket (black / s)
sprite yoga straps

ajax full-zip sweatshirt (blue / s)
cronus yoga pant - (black / 32)1...
pursuit lumaflex™ tone band

ajax full-zip sweatshirt (blue [ s)

24
16
16
12
12

8l

8
8

124
116
116
112
112
is
i8
I8

cronus yoga pant - (black / 32)||livingston all-purpose tight - (black [ 32)||affirm water bottle||cruise dual analog watch

montana wind jacket (black | s)

portia capri - (green [ 28)||arcadio gym short - (red / 32)||compete track tote

daria bikram pant (white / 28)|ljuno jacket - (green /[ xs)|ljade yoga jacket (green [ s)

sprite yoga straps||sprite foam yoga brick||sprite foam roller||affirm water bottle

orestes yoga pant - (black / 32)

montana wind jacket (black /1)

sprite yoga companion kit||daphne full-zip hoodie - (purple J xs)|ljuno jacket - (purple J xs)

helena hooded fleece - (gray [ s)||/mars heattech™ pullover - (red | s)

pursuit lumaflex™ tone band

deirdre relaxed-fit capri (gray | 28)||sprite foam yoga brick

mach street sweatshirt - (blue | s)

summit watch

Showing 1 to 27 of 1000 rows

- 2 > » ‘27

Medium (267/100) @ Low | B | M Next

# @ sales.purchases.price 7|

# Data

Cardinality: 75

Missing values: 172 (17%)

100

50

Al
|

0-f T 1 T
40 60 BO 100 120 140

84
99
70
64

91
74
93

127
a3
83
97

108

16

133

126
58
78
77
92

10
99

12
a3

104

107

114

100



DataPilot  Prepare an effective subset to determine meaningful drivers of the company's dollar ($) sales revenue. Also create at least 3 widgets. @ High (=90/100) Medium (=67/100) ® Low | & ’

Step 1: Review Raw Data Step 2: Review Selected Subset Step 3: Create Dashboard

Attributes (41) £N = Ml Attribute Filters c Quality Filters ¢  [EED sortvalues | Default v [JlE [ Minimap |

Sort | Default v  1.-= drop a field here Attribute-Level A ® timestamp 1] A @ sales.purchases.value Attributes: 22(54%)
v Completeness [0.1,100] 000 Cardinality: 318 Cardinality: 1 Reponie:18108%)
Search | v Correctness [51,100] 0 (0%) Missing values: 0 (0%) Missing values: 172 (17.2%)
T 11 1271018 13:36 2 120 1.0 147+ |828

Visible (22)  Hidden (19) Selected (4) v Objectivity [0,100] :1 tenonn 181 g . 116

Aeid Overall Quality score of c Overall [90,100] :: :Z}Sﬂgfgﬂ : 19 1e
A @ timestamp dataset attributes : }12//29”88‘3;(1); - ::

A @ sales.purchases.value (columns), between 0-100. ” 1 I 11 1261822114 4 18

A @ sales.order.purchaseid @E 11/28/18 0:09 10

A @ placecontext.geo.city Recardileval 12/6/18 22:14 1.0

# @ placecontext.geo._schema.latitude + Completeness [36.59,75.61] 12/10/18 14:07 1.0

# @ placecontext.geo._schema.longitu 12/10/18 15:46 1.0

A @ placecontext.geo.postalcode ¢ Correctness [100,100] 12/10/18 16:12 1.0

A @ placecontext.geo.countrycode  t— 12/10/18 17:16 1.0
12/10/18 17:23 1.0

# ® placecontext.geo.dmaid o
A @ environment.browserdetails.javasc v Overall [19.51,86.59] 12/15/18 16:38 1.0
# ® environment.browserdetails.viewpc 12/11/18 14:53 1.0
A @ environment.browserdetails.userag 12/10/18 15:26 1.0
A @ environment.browserdetails.cookie 1212/18 7:41 1.0
# ® environment.browserdetails.viewpc /918 22:12 1.0
A @ environment.browserdetails.javaen 1/19/18 22:36 1.0
A @ environment.ipv4 1211318 14:36 1.0
A @ sales.product.path 12110/18:21:46 1.0
A @ web.webinteraction.pagetype 121018 20:00 10
12/10/18 17:32 1.0

A @ session.web.webreferrer.type
: 1214/18 22:22 1.0
A @ device.colordepth e —
# @ sales.purchases.price RO 5
12/14)18 9:30 1.0
12/10/18 22:04 1.0
12/10/18 14:07 1.0
12/10/18 14:19 1.0
12/11/18 14:53 1.0
12/10/18 13:39 1.0
12/10/18 17:32 1.0

Showing 1to 27 of 181 rows 2 > » |27 v




DataPilot  Prepare an effective subset to determine meaningful drivers of the company's dollar {$) sales revenue. Also create at least 3 widgets. @ High (=90/100) Medium (=67/100) @ Low l £ l l Prev ] l Next l

Step 1: Review Raw Data Step 2: Review Selected Subset = Step 3: Create Dashboard

Attributes (6) £ = Ml Encodings SPTSVEEIN Visualization | Enter Name

A ® timestamp Chart

ﬂ A @ sales.purchases.value .
E A @ placecontext.geo.city k

B A @ placecontext.geo.countryce X Axis g

A () sales.product.name

; drop a field here
# @ sales.purchases.price e

Y Axis x

drop a field here

Saved Visualizations T | v A



evaluation

between-su

task

bjects study with 36 users.

prepare an effective subset to determine meaningful drivers of the company’s
sales revenue. create three visualizations in support.

DataPilot  Prepare an effective subset o determine meaningful di

BASELINE

=l ctrbuste Fiters |

drop a fisk hare

Vible 41)  Hieksers 01
id
appleation erashes value

apphcation launches value

timestarmg

sales productiistviews valug

sales checkauts value

sales purchases value

Sales prosctlstacds e v
sales order purchaseid

sales productlistopans value

sales prosuetviews value
wobwebinteraction linkelicks.ve
placecantext geocity

placecantext geo._schems Jatit
placerontext gen_schems lon
placecontext geo postalcode
placecontext geo statepravince
placecantext geo.countrycode
placecontaxt geo dmaid

marketing trackingeode

envirenment browsardetails. jav.
envirenment browserdetail vie:
anvironmant browsardetails.uss
envirenment browserdetails co:
envirenment browserdetails vie:
anvirenment browserdetail jav:

sacted (0]

R PRPP R PP RR BB R R rr e

»

Ad 1L A application crashes.value ||
Cardinaliy: 1060 Cardinality:

o "
P —

B —

B —

B —

P —

o —

B —

)

2

63

s

65

)

o

58

o

)

sz

o

w4

o

o

o

o

) () =)

no quality, no usage.

12 users.

DataPilot  Presare an effective subset to determine meaningful o jn (200100 & Medium (267/100) ® Low | @ | [prov | [nan | I
A applicd stop 1: Review Raw Data  Step 2: stp
N +0 o - DY s veis [ e < ] 02Xt Prosaran e subet o deterrins mearing
Sort | Bofault v o & ekd e Attribate-Love! Ao A ® spplication] Step 1: Review Raw Data Step 2:
v Completeness [01,100] P S e — o —
search + Correctnass (51100] Wising vabes: 0 04) Missin valoes:
— 01— 10 ju— Sort | Dofault v drop a fiekd here
Ve (1) Hidden 0 Scctnd (0 v Oblectivity [0,100] B —
Awia + Overal (66.67,100] B —" Saarch
A ® appication.crashesyalue % 1 —
A @ appication launches value SR | — Ve (1) Hidden 0 Scctnd (0
A @ timesiamp v Complotaness [36 59.7561] " A@u
A ® slesproductistiiewsvalus " A ® appication crashes value
A ® sales.checkoutsvalug il 0] w2 A @ applestion launches value
A @ salespurchasas.vabie o v Overall [19.5186.58) " A @ timestamp Q
A @ sales productlistadds. vakie » A @ sales.productlistviews.value
A @ sales.order purchaseid 3 A @ salescheckoutsvalue
A ® sales productiistopens.value e A @ salespurchases value
A @ slesproductiswsalus 3 A @ ssles productistadds vake
A web webinteraction linkclick: L} ‘A @ sales.order purchaseid
A ® placecontext geocity. L] A @ sales.productiistopens.value
# @ placecontest.geo._schemal L A ® sales.productviews value
# @ placecontex geo._schema.l Lot A % webwebintesaction linkelick:
A @ placecantext geo postalcads Lo A # plasecantext geoity
A @ placecontest geo stateprovi L # @ placecantent.geo._schemal
A @ placecantext geo.countrycor L # @ placecontext geo._schemal
# @ placecontent geo.dmaid :i A @ placecantext geo postalcads
o (m] A ® menetngurscingeode & A @ placecantest geo stateprovi
A @ environment browserdetails. e ‘A @ placecantext.geo.countrycor
# ® enwironment browserdetails. o # @ placecontex.geo.amaid
A ® environment browserdstail. . A @ marketing rackingcods
A ® enviroamant browserdetalls A @ ervironment browserdeiails
# @ environment browserdetails. € IR R D - # @ enwironment browserdetails.

QUALITY

Stop|

DATAPILOT

only quality. 12 users.

Ae ot
A ® environment browserdetalls.
# @ ervironment browserdstails

o

Attribute-Level

+ Campieensss [01100)
v Correctness [51,100]
B ——

v Overall [66.67,100]

Record-Level
v Completanass [36.59.75.61]
+ Correctness (0,100]
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hypotheses

evaluation
no quality, no usage. only quality. both quality and usage.
12 users. 12 users. 12 users.
subset size BASELINE > QUALITY > DATAPILOT
smaller (s desirable
subset effectiveness* BASELINE <  QUALITY <  DATAPILOT
greater (s desirable
success & confidence BASELINE <  QUALITY <  DATAPILOT

greater (s desirable

\/ our study analyses validated these.

* [higher, lower] % of attributes and records with [high, low] overall quality & usage scores

> is greater than; < is less than



user study findings
DATAPILOT selected smaller subsets
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user study findings

DATAPILOT selected more effective* subsets
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* higher % of attributes and records with high overall quality & usage scores
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user study findings

DATAPILOT reported greater success and confidence.

[ Baseline () O Mean
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... but required some more effort.
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general feedback

positive
System Usability Scale: Baseline: 80.21, Quality: 74.17, DataPilot: 71.67

“[this tool] (s very powerful to get users to start working on their tasks
and to also explore unintended consequences [of the data, their actions].”

“[this information] is missing (n current tools like Tableau, PowerBl”

25



feedback on quality

positive

“users like me who don't write code [will not] ignore data quality aspects
and can rely on the green attributes and just get started with analysis.”

26



feedback on usage

mixed

“perform fast and efficient analysis”

“seek validation by checking others’ optnions”

“Identify new things where other people are not looking”
“avolid repeating past mistakes”

“l can't trust usage data if | don't know the folks and their task(s)”

“it will bias the perspective of people who are doing data exploration”
“it will hamper creativity and originality within users, organizations”
“Is (t ethical to extract usage data and share it?”

27



user strategies to select subsets

what data characteristics did they (not) use?

users* strategy
17/36 data profile: attribute name, description, distribution
i% 7/12 both quality & usage
12/24 only quality
Il 0/12 onlyusage quality is still most important
é} 9/36 others: intuitions, preconceptions, trial & error, common sense

*per study design, not all users experienced all information. 28



subset, review, visualize workflow

positive
“lt made me think about what [attribute] (s important, whereas in
Tableau, ... one immediately goes to the chart making step, dragging

and dropping attributes hoping to find something interesting.”

“I could focus on individual aspects of data and prevent junk data
from reaching the chart creation step.”

29



takeaways for current tools

focus on data preparation,
not just visual data analysis.

present quality information, always,
as it nudges users to pause, reflect, and act on the state of their data.

present usage information, but with caution,
as it can reduce exploration of valid data and increase exploitation of popular data.

30
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