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Data Exploration

* Large and complex datasets are commonplace
nowadays.
— Product Catalogs (Amazon, eBay, ...)
— Publications (Google Scholar, CiteSeer, DBLP, ...)
— Gene/Protein Databases (PubMed)

* Exposing such datasets to users is challenging

— Users have a hard time querying these datasets and
understanding the results.

— Research in Data Exploration aims at easing this pain.

Data Exploration Tasks

* In the simplest case, a user:

— lIssues a Query

* Query Formulation
(Data Exploration buzzwords in blue)

— Browse the returned results.
* Result Navigation

Example: Google Scholar
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Data Exploration Challenges

* Users have difficulty in formulating queries
— Unfamiliarity with underlying data or its structure.
— Many queries are underspecified

* Information Overload: Most queries issued
against such datasets return a large number of
results.

— Users have trouble navigating large resultsets
looking for results that satisfy their information
need

Approaches to Simplify Data Exploration

* Query Formulation
— Simple Keyword based interface (a la Google)
* Limited expressivity.
— Advanced Search form
« Difficult to Build and difficult to use.

— Query Autocomplete
* Works for a small number of keywords.

Some recent representative works:
*  DISCOVER: Keyword Search in Relational Databases.
Vagelis Hristidis, Yannis Papakonstantinou. VLDB 2002

Automated Creation of a Forms-based Database Query Interface

Magesh Jayapandian and H. V. Jagadish VLDB Auckland, New Zealand VLDB 2008
Combining Keyword Search and Forms for Ad Hoc Querying of Databases.

Eric Chu, Akanksha Baid, Xiaoyong Chai, AnHai Doan and Jeffrey Naughton. SIGMOD 2009.
Type Less, Find More: Fast Autocompletion Search With a Succinct Index.

H Bast, | Weber. SIGIR 06.

Advanced Search
Google Scholar
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Approaches to Simplify
Data Exploration (cont’d)

* Results Navigation
— Results Ranking
— Results Categorization
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Results Ranking

* Results Ranking
— Present an ordered list of results, ordered by a
predefined Ranking function
* PageRank (Brin et. al.)
* ObjectRank (Hristidis et. al)
* Many others (see works by V. Hristidis, S. Chaudhuri)
— Problems:

« Difficult to explain and customize
— Ranking is not aligned with user preference

* Problem becomes harder with structured data

Results Categorization

* Organizes the results into categories

— A category can be either:
* Aflat list of terms
* Organized in an ontology or a concept hierarchy

— Typically more than one

— Used in conjunction with ranking

* Each categorization of the results is often
referred to as a facet
— Focus of this work (and presentation)

Example: Unstructured Data
Google news
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> Sorted by relevance
Sorted by date

Department
< Any Department

Electronics
Computers &
Accessories

Office Electronics

Camera & Photo (2.

onaron
Any Condition
New
Used
Refurbished (25

Shipping Option (whats this?)
Any Shipping Option
Prime Eligible
Free Super Saver Shipping

Brand
Any Brand
Asus
Belkin (:
Crucial
sunvalleytek (12
HDE (2
Kroo (+
Built NY

\, Seemore..

Portable Audio & Video (33

Showing 1 - 24 of 18,944 Results

1

ASUS UL30A-XS Thin and Light
13.3-Inch Black Laptop - 12 Hours
of Battery Life (Windows 7 Home
Premium)

Buy new: = 696.35

1

1y Flat Facet

&

n:x 9 hours and choose one-day shipping..

Eligible for FREE Super Saver Shipping.
Fetetcsts [ (65)

Example: Structured Data
Amazon.com

ronid Hierarchical Facet

elated Searches: 3505, 155100, [0SR 55100,

ASUS K5013-X8 15.6-Inch Black
Versatile Entertainment Laptop
(Windows 7 Home Premium)
Buy new: $699-60 $689.81
it by Monday, Feb 1 If you oraer in the
® 6 hours and choose one-cay shipping.
ible for FREE Super Saver Shipping.

ettt [ (16)

Sort by [ Relevance

ASUS UL8OVt-A1 14-Inch Thin
Light Black Laptop - 11.5 Hours
Battery Life (Windows 7 Home
Premium)

Buy new: $849-69 Click to see price
13 new

2 used from $724.99

Get it by Monday, Feb 1 If you orcer in tl
next 6 hours and choose one-ay Shipping
Eligible for FREE Super Saver Shipping.
Feeesrts © (39)
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Results Categorization (cont’d)

* Categorization reduces the user effort during
Results Navigation.

* Users navigate the results by selecting
conditions from one or more facets.

¢ Each selection narrows down the results.
(or refines the query)

¢ The user refines the results until she narrows
down to the subset of results that satisfies her
information need.

Example: Amazon.com (cont’d)

Electronics > "asus laptop" » Computers & Accessories

Department
< Any Department

Related Searches: acer laptop, asus, toshiba laptop.
« Electronics

Computers & Accessories JJ Showing 1 - 24 of 18,075 Results Sort by ( Relevance
Netbooks i
Memory Cards & External ~ * B
Storage
Computer

Accessories (16

Internal Laptop
Components

Internal Desktop
Components

Mice & Keyboards (@
Computer Speakers —
Monitors ASUS UL30A-X5 Thin and Light ASUS K5013-X8 15.6-Inch Black  ASUS UL80Vt-A1 14-Inch Thin :

Networking Products 13.3-Inch Black Laptop - 12 Hours  Versatile Entertainment Laptop Light Black Laptop - 11.5 Hours
of Battery Life (Windows 7 Home  (Windows 7 Home Premium) Battery Life (Windows 7 Home
Condition Premium) Buy new: $695:60 $689.81 Premium)
Any Condition Buy new: $729-08 $696.35 Get It by Monday, Feb 1 If you order In the  Buy new: $849-88 Click to see orice
New 1 new from $696.35 next 6 hours and choose one-cay ShIPPING. 13 new
Used (65 1 used from $649.00 Eligible for FREE Super Saver Shipping. 2 used from §724.99
Refurbished (2 Get It by Monday, Feb 1 f you orcer inthe  efAdet (4 (16) Get it by Monday, Feb 1 f you orcer in t

next 9 hours anG choose one-Gay ShIppINg. next 6 hours and choose one-Cay Shipping

Shipping Option unats gy 51919 o7 FREE Super Saver Shipsing Eligible for FREE Super Saver Shipping
Shi i Fordos @ (65) FoAcdoy () (39)
s s, 3

Example: Amazon.com (cont’d)
(_\ ics > "asus laptop" > Computers & Accessories > Laptops > Windows Vista

p:
< Any Department
< Electronics
< Computers & Accessories
Laptops

laptop, asus, toshiba laptop.

Showing 18 Results

Operating System
< Any Operating System
Windows Vista

Condition
Any Condition

New (12

Used Two more conditions
Refurbished
selected ;
Display Size ASUS K401J-C1 14-Inch Versatile ASUS F6Ve-B1 13.3-Inch WXGA
A:y ;isnl“ size Buy new: $795-:86 $669.99 Entertainment Laptop - Black
10 to 13 in. 2 new from $669.99 1 new from $730.52 Buy new: $1,379.00
1t015in 1 stock Product Details n stock
oroduce Details 31 e el Core o Product Details
16t017in Produ e 766 are el core oo
18t019in : 1350Ca ewmara 2000 8 032 Eonan
Uirotoh Windons Vs Busnes /0 Pressions " /9550 W +320 G8 seralATA
! rofessional  Windows Vista Home Premium 32-bit
Shipping Option (what's this?) downgrade
Any Shipping Option
frime Eiigible

Free Super Saver Shipping

Brand
Any Brand
Asus (16

The results have narrowed o Reance

Faceted Navigation

* The user navigates the facet classification
instead of the results.

* This classification is typically smaller and
better organized than the resultset

* Problems:

— The facet classification is not small enough

* The set of all available choices can easily overwhelm
the user.

* Amazon was a very simple example
— Try navigating DBLP or Genome databases.
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Hidden Slide

* You might need a more tedious example than
Amazon here

Managing Faceted Navigation

* How should the facets and facet conditions be
presented to the user?

* Solution: Show only a small subset of facets
and facet conditions

— Almost all interfaces select facets and conditions
based on cardinality (number of results).

— Can result in sub-optimal navigation!

— Remember: The objective is to decrease user
effort.

Example: Amazon.com (cont’d)

p:
< Any Department

7‘ “Top” categories aren’t
necessarily the best

reon
Any Condition

New
Used
Refurbished . E i
ASUS UL30A-XS Thin and Light ASUS K5013-X8 15.6-Inch Black  ASUS UL8OVt-A1 14-Inch Thin ¢
Shipping Option uaste sy 13:3-Inch Black Laptop - 12 Hours  Versatile Entertainment Laptop Light Black Laptop - 11.5 Hours
Ay Shipping Option of Battery Life (Windows 7 Home  (Windows 7 Home Premium) Battery Life (Windows 7 Home
Premium) Buy new: $699-60 $689.81 Premium)
rmege e s sereas G oy Mg Feba 1 you o e B s 48450 Click 550 rice
1 new from $696.35 next 6 hours and choose one-cay ShiPPING. 13 new
Brand 1 used from $649.00 for FREE Super Saver Shipping 2 used from $724.99
Any Brand Get it by Monday, Feb 1 If you orcer in the Get it by Monday, Feb 1 If you o

hours and choose one-cay shipping. next 6 hours and choose one-cay Shipy
Asus Eligible for FREE Super Saver Shipping. Eligible for FREE Super Saver Shipping.
Belkin
* v (65) Fetetchsc @ (39)
Crucial
sunvalleytek . .
HDE
Kroo
Built NY P =
> See more...

Sort by [ Relevance

Managing Faceted Navigation:
Our Approach

* |dea:
— The objective is to decrease user effort.

— So, select the set of facet conditions that minimize
the user effort and show them to the user.

¢ Problems:

— How to measure user effort?

— Even if we could, how do me measure it even
before the user begins the navigation?

2/1/10



Measuring User Effort

* A user navigating the results spends time and
effortin:
— Reading the labels of facet conditions

— Deciding and clicking on the selecting the facet
condition

— Reading the resultset.
* Each of the above action contributes to
navigation effort or navigation cost

previous example of “asus laptop” is
21 (facet conditions) + 4
(refinements) + 18 (results) = 43

E le:
Exa m p | e . A xam‘IPhZ total cost of navigation in the d)

b Vista

Electronics > |

Related Search¢

Showing 18 Res:

ASUS M51A-F1 15.4-Inch Laptop  ASUS K40IJ-C1 14-Inch Versatile  ASUS F6Ve-B1 13.3-Inch WXGA
479960 $669.99 Entertainment Laptop - Black Laptop
m $669.99 Buy new: $1,379.00

In Stock

etails
+2000 MB DDR2 SORAM
- Microsoft Windows Vista Busin

downgrade

Free Super Saver Shipping

Decreasing Navigation Effort

* In the above navigation, the user went through:
Electronics >> Computers... >> Laptops >> Windows Vista

* Instead, if the navigation had
— landed directly in laptops, the cost would be:
6 (operating systems) + 1 (refine) + 18 (results) = 25!
— Could have been even less if fewer choices for
operating systems were shown.

— Gets better with more facets and more complex
datasets.

Cost-Based Approach
Decreasing Navigation Effort

* We claim:
A decreased navigation cost translates to:

— Fewer navigation actions
* User reach the results they are interested in quickly

— Decreased navigation time
— Better user experience

* And, experiments support the claim.
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Example
Result Sets and Facets
Rq C(Rg)

Make  Year State Color
t;| Honda | 2001 NY Red
t,] Honda | 2005 NY | Green
t;| Honda | 2001 NY | Gold
ty| Honda | 2005 NY | Green

ts| Toyota | 2005 NY | White
tg| Toyota | 2005 NY | Black

Facet Condition
Make=Honda
Make=Toyota
Color=Red
Color=Gold
Color=Green
Color=white
Color=Black
State=NY
Year=2001
Year=2005

Cost-Based Navigation

* Problem Statement: FACET-SELECTION
* Given

— Rq: result of a query Q

— C(Ry ): the facet classification of Ry

— Select a subset C(R,) of C(R ), such that the
overall navigation cost is minimized.

— Constraint: C(Ry) should cover R, i.e. the set of
conditions should not hide away any result.

Ra C[Rq) _Facet Condition
Make Year State Color Make=Honda
t,| Honda | 2001 | NY | Red Make=Toyota
Honda | 2005 | nv [ Color=Red
tzf Honda reen Color=Gold
t;| Honda | 2001 NY | Gold Color=Green
ty| Honda | 2005 | NY |Green Color=White
- Color=Black
t| Toyota | 2005 | Ny |white TN
ts| Toyota | 2005 | Ny | Black Year=2001
Year=2005
R
GlRal Color Make Make
*Red (1) *Honda (4) *Toyota (2)
*White (1) Year Year
- Green (2) 2005 (4) 2001 (2)
*Gold (1) Color
*Black(1) *Green (2)

(@) (b)

(c)

Computing Navigation Cost

* Remember: Navigation cost is the function of
user actions navigating the result set R

— i.e., cost depends on sequence of user interaction
with the interface.

* Therefore, to compute navigation cost, we
need a model of user navigation that:
— Follows the actions of user in the interface.
— Captures the navigation cost
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(a) Initial Query Results and Suggested Facet Conditions

Navigation Actions

* SHOWRESULT (R) :- The user reads through
all the results in Ry

* REFINE(Q, c) :- The user chooses a suggested
condition c € C¢(R,) and refines query Q, that
is, Q becomes Q A c.

* EXPAND (A, Rp) :- The user is dissatisfied with
(rejects) all suggested conditions in C¢(R,).

— Instead, he selects an attribute A, and selects one
of the non-suggested condition c’€C(Ry)\C(A;)

Navigation Model

Formally:

NAVIGATE(Q)
I Choose one of the following:
SHOWRESULT(R,)

Examine all suggested conditions Cs(R,)

2

3

< Choose one of the following:
5 REFINE(Q, ¢)

6 Q=QAc
7

8

9

1

1

EXPAND(4, Rg)
Examine all remaining conditions in C(4,)\Cs(Rgy)
Choose a condition ¢’ € (C(4)\Cs(Ry))
0 Q<QnAc
1 NAVIGATE(Q)

Cost Model

* Given Ry, C¢(Rp) and the set of user actions
performed by the user, the total navigation
cost can be (approximately) computed.
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Cost Model Example

R Make Year State Color .
Q
[Honda[2001] WY [ Rea ] ° If the user clicks on Green

t, Honda | 2005 NY [Green and then sees the two

t;| Honda | 2001| NY | Gold results, the total cost is:
t,|Honda|2005| NY |Green

o

t;| Toyota|2005| NY |White

t,| Toyota|2005| NY | Black |CS(RQ)|=5

+ 1 (REFINE(Q,color=Green))
C(R
s(R o) +2 (SHOWRESULTS)

« White (1)

* Green (2) =5+1+2=8

« Gold (1)
* Black (1)

Cost Model (cont’d)

* But, we have to suggest facet conditions
before the navigation begins!

— These conditions should potentially minimize the
navigation cost.

* We (have to) do the next best thing:
— Estimate it!

Cost Model

Navigation Cost Estimation

* At each step, the user has several choices:
— REFINE, EXPAND or SHOWRESULTS.

¢ Since the actions of the user are not known in
advance...

* ..Wwe associate uncertainty measures with
each of these actions.

— These uncertainty measures also capture user
preference

Cost Model

Modeling Uncertainty

* SHOWRESULT Probability P (Ry): This is the
probability that the user examines all tuples in

the result set and thus terminates the navigation.

* REFINE Probability P(c): This is the probability
that the user refines the query Q by a suggested
condition c € C4(Ry).

* EXPAND Probability P.(Ry): The probability that
the user does not choose a suggested condition
and instead performs an EXPAND action

2/1/10



Cost Model
Computing Estimated Cost

The total expected cost of navigation is given by:

cost(Q) = Psx(Rg) * |Ro| + (1-Psx(Ry)) -

B +|Cs(Rg)| + (1= Pe(Ry)) - refine (Q,Cs(Ry)) +
Pe(Ry) - Z PaC4) - (|C(A,)\CS(RQ)| +refine (Q,C(A{)\CS(RQ)))

A(eSp

where

refine(@.€) = ) (Puurm(@) - cost(@0)) (@)

cEC

ey}

Cost Model
Cost Formula Explanations

NAVIGATE(Q)

1 Choose one of the following:

2 SHOWRESULT(R,)

3 Examine all suggested conditions C5(Rg)

* If the user selects SHOWRESULT, the expected
navigation cost is Ps(Rq) [Rq |-

* Else, the user chooses to continue faceted
navigation with expected cost

— (1-Ps(Rg)) X (amortized cost of Facet
Navigation)

Cost Model
Cost Formula Explained

3 Examine all suggested conditions C5(R,)
4 Choose one of the following:

5 REFINE(Q, ¢)

6 Q=QAc

7 EXPAND(4,, R,)

* The user first examines all suggested conditions
Cs(Rg) with cost |Cg(Ry) |

* Then the user either:
— Refines with est. cost: (1-P¢(Ry)) X refine(Q, C¢(Ry))

— Expand with est. cost: P¢(R,) X (amortized cost of
Expand)

Computing Suggested Conditions
Algorithms

* Naive Algorithm
— At each navigation step, for each set of candidate
facet conditions

— Compute the cost formula in Equation 1 seen
previously

— Return the set of conditions that have the
minimum navigation cost

* Problem: Exponential! O(22").

2/1/10
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Complexity Results

* FACET-SELECTION problem is NP-Hard
* We prove hardness for a simpler version of the
problem:

— NAVIGATE-SINGLE: Given Ry and C(R, ), where all
attributes of R, are boolean (0,1). WLOG assume that
all conditions in C¢(Ry) are positive.

— The problem is to then select the set of conditions
that cover the result Ry and is smallest in size.

— Theorem: NAVIGATE-SINGLE is NP-COMPLETE
— Reduction from HITTING-SET Problem

Computing Suggested Conditions
Heuristics

* To efficiently select the best set of suggested
conditions, we propose 2 heuristics.
1. ApproximateSetCover Heuristic
2. UniformSuggestions Heuristic

Computing Suggested Conditions
ApproximateSetCover Heuristic

* Given aresultset R, and its facet classification
C(Rq), The objective is to compute the set of
suggested conditions C(Ry), such that:

— C4(Ry) covers Ry
— Expected navigation cost is minimal.

* This problem closely resembles the well-

known NP-hard weighted set cover problem!

Computing Suggested Conditions
ApproximateSetCover Heuristic

* Weighted set cover problem — given a set
system (U, S), such that ,Us =Uand weights
w:S->R*, find a subfamily F such that | Js=vand
Zw(»ﬁ' is minimal.

* There is a linear time approximation algorithm
for the weighted set cover problem

— V. Chvatal: A Greedy Heuristic for the Set Cover Problem.
Mathematics of Operations Research 4(3): 233-235 (1979)

2/1/10
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Computing Suggested Conditions
ApproximateSetCover Heuristic

* To the approximation algorithm, we need to
define the weight function:

wic € C(Rg) = 1/P(c)

* Because, based on the cost formula,
— The condition chosen should have a high P(c).

— Otherwise, the probability of the user choosing
EXPAND ~(r,) - ﬂ a-#e, increases significantly.

Computing Suggested Conditions
ApproximateSetCover Heuristic

Algorithm: ApproximateSetCover(Q, Rg)
Input: A query Q, a result set Ry
Output: The suggested conditions (5(Ry) € C(Rg)

Cs(Rg) < 0
Veo // V are results covered so far
while V # R,  //while notall results covered
¢ & argmaxeecrg)(P(€) * [Roac\V1)
Cs(Ry) « Cs(Ry) v {c}
VeV URG
Q<QAc
return Cs(Ry)

[ S T

=)

%0 -1

Computing Suggested Conditions

& drd mewcondeon vl ¢ |0 the first iteration, the
Make  Year State Color Make: .

[ oncs [ 2001 T T e . algorithm selects

& Honda | 2005 | Ny [Green i .

) 2 T T R Make=Honda, since this facet

o [[Toyors | 2005 | w_[whiee condition covers 4 results and

Yeor200s 07 has the maximum value of

Gs(Ra)

P(c)|Rqa .| amongst all the
= v conditions in C(R,)
T ¢ In the next iteration, two
® « results (t1 & t3) remain
uncovered and are covered by
facet condition Year=2005

Make Make
+Honda (4) +Toyota (2)
2 Yean

Computing Suggested Conditions
UniformSuggestions Heuristic

* |n this heuristic, we follow the cost formula
more closely.

* Evaluating suggestions using the cost formula
is very expensive.
— Because it involves recursively evaluating the cost

equation for each combination of candidate facet
conditions (O(22") in total).

2/1/10
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Computing Suggested Conditions
UniformSuggestions Heuristic

* |dea,

— The combinatorial recursion of the cost formula
creates a recursion tree that is both wide and
deep!

— Instead of evaluating this large tree, which
considers a set of suggestions,

* Evaluate a bunch of small trees, one for each candidate.

* i.e. evaluate each condition independently.

Computing Suggested Conditions
UniformSuggestions Heuristic

* Based on a (long winded) analysis of the cost
model [see sections 3.3 & 6.2],

* We came up with a simplified version of the cost
formula :-

costl ¢, |Fk|4 =

- That can evaluate each condition independently.

Computing Suggested Conditions
UniformSuggestions Heuristic

Algorithm: UniformSuggestions(Q, Rg)
Input: A query Q, aresult set R,
Output: C5(Ry) € C(Ry), the suggested conditions.

Q' < Q; Cs(Rg)«0; Y <Ry // Y:uncovered results

Psg < Psz (Ro,C(Ry))
while Y # 0 do
foreachc € C(Ry)
e [YI/IY 0 Rgncl
Pg < PSR(RQ)
ue Y]
compute cost(c, u) using Equation 5
9 endFor
10  Let cmin be the suggestion with min estCost(c, |Y|)
11 Cs(Rg) « Cs(Rg) U cmin
12 Q' « QAcmin
13 Y « Y\Roinemin
14 C(Rg) « C(Ro)\{cmin}
15 endWhile
16 return Cs(Rg)

DN O U W N e

UniformSuggestions Heuristic

Ry C[Ry) _Facet Condition P{c)
Make Year state Color MakeHonda 0.8
ty[ Honda | 2001 | Ny | Red Make=Toyota 0.7
Color=Red o1
t;| Honda | 2005 | NV | Green o o1
ts| Honda | 2001 | nY_| Go Color=Green 0.4
ta| Honda | 2005 | NY_| Green Color=White 0.1
Color=Black 0.1
to| Toyota | 2005 | N | white ST o7
te| Toyota | 2005 | N | Black Year=2001 05
Year=2005 07
iR Color Make Make
+Red (1) ~Honda (4) +Toyata (2)
~White (1) Year ear
~Green (2) 2005 (4) ~2001 (2)
~Gold (1) Color
~Black (1) ~Green (2)
(a) (b) (e)

2/1/10
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Filling in the Gaps
Estimating Probabilities

* Estimating prob. of SHOWRESULT: P (Ry)
* Intuition,

— If the results are widely distributed, then the user
would probably REFINE the results

— Else, the user would be better off reading the results
* Therefore, we use the information theoretic
measure of entropy to measure Pg(R,):

Entropy (RQ, C(Ry )) = - z (|Roac |/N) n(|Rgac |/N)

(‘ECnRor

Filling in the Gaps
Estimating Probabilities

* Estimating P,(A;) and P(c):
— These probabilities are subjective measures of
user preference
— Can be estimated in multiple ways

« Data Frequency, Explicit User Preference, Mining Query
Logs, etc.

* |n this work, we estimate:
—P,(A) by query logs
— P(c): by data frequency

Experiments

* We perform experiments to:
— Validate the cost model
* To see if it actually reduces navigation cost.
— Compare it with existing state-of-the art(!
— See what users think about it: User Study

[1] S. B. Roy, H. Wang, G. Das, U. Nambiar, M. K. Mohania: Minimum-Effort
Driven Dynamic Faceted Search in Structured Databases. CIKM 2008

Datasets

* Yahoo! UsedCars
— 15,191 cars

— 41 Facets — 7 categorical, 3 numeric and rest
Boolean

* |MDB Movies database
— ~40K movies
— All Facets categorical

— Some facets are set valued; each movie has
multiple actors etc.

2/1/10

14



Experiment Methodology

* For each dataset,
— we select a number of queries — 10 each
— for each query, we designate a random result as
the target of navigation
* We count the number of navigation actions
(cost) required to reach the target result
— In a guided random simulation

Results: UsedCars

~
S
S
P

IS
S
3
I

honda toyota dallas miami coupe sedan 2000 2004 black gold
= INDG m ApproximateSetCover (ASC) Uniform Suggestions (US)

(a)

Results: UsedCars

25

W REFINE OJEXPAND

(b)

Results: IMDB dataset

baldwin  oscar love american history  white black time

W ApproximateSetCover (ASC) M UniformSuggestion (US)

(a)

johnand action
2007 and2007
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Results: IMDB dataset
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action
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(b)

User Study

We measure the following:

1. The actual time it took users to navigate to
designated target tuples using different
interfaces

2. How realistic is our cost model, by studying the
relationship of the actual time (actual cost)

3. The users perception of the faceted interfaces
through a questionnaire

User Study: Comparisons

1. FACeTOR,

2. Amazon-Style, which suggests at most 5 facet
conditions with the highest cardinality for
each attribute, and

3. One-attribute-at-a-time INDG, where an
attribute is selected at each step and all its
conditions are displayed

User Study: Results

Actula Time (sec)

0

40
’ I I I I
AVG 1 2 3 4 H 6 7 8

MFACETOR Amazon-Style INDG
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User Study: Results
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Estimated Cost (Equation 1)

100

150 "

Actual Time (sec)

180

= FACETOR Amazon-Style  + INDG ~——Linear(FACETOR) ~ —— Linear(Amazon-Style) ~ —— Linear(INDG)

User Study: Survey

We asked the following questions:

1. Quality Of Suggestions: Did the suggestions
presented at each navigation step make the task
of finding the target car(s) easier?

2. Quantity of Suggestions: Were the number of
suggestions presented at each step satisfactory?
3. Difficulty in Selection: At each navigation step,

how difficult or easy was to decide which facet
condition to choose?

User Study: Survey
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(b) Difficulty in Selection
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