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# Search Spectrum @horatiubota

bBing () Cortana Q Tell Me

Informational Transactional

Queries people use to
"perform a web-mediated
activity” (Broder, 2002)



In Application Search @horatiubota

Adobe Photoshop Microsoft Office (TellMe)

ﬂ Photoshop Learn Stock LrPhotos ? @ Print Preview and Print BbC N BF ) [ Aa B |

1. Crop Tool [& Preview and Print b ( AQBDLC AaBbCcC
Crop and Straighten Photos ) EQP Print ?dlng 1 Heading 2 Title Subtitle
S Dg, Display and Printing Options

Trim...
Image > Trim...

Print Layout

Perspective Crop Tool Get Help on "print"

VO m

Smart Lookup on "print"

Crop and straighten photos in Photoshop

Learn how to crop and straighten photos in Adobe Photoshop. Use the Crop tool to easily
remove portions of a photo to create focus or strengthen the composition. You can also use t

.
" Adobe Stock >

As seen at:
https://helpx.adobe.com/photoshop/using/search.html



What is TellMe? @horatiubota

Help search

- O X
/' master

PowerPoint 2016 Help Slide Master View

|@| (_-_)) ﬁ Search p | View Notes Master
Handout Master View

What is a slide master? A I_?(\ Delete Slide

The master slide is the top slide in the thumbnail
pane on the left side of the window. The related

slide layouts appear just below the slide master: < 0 Get Help on "master”

Change a slide master SO Smart Lookup on "master"
Every PowerPoint presentation contains a slide
master with related slide layouts that control the
look.

Video: Change slide masters

Training: to add consistency to your colors, fonts,
headings, and other styles, and to unify the look of
your presentation, use a slide master.

Insert a picture in PowerPoint

Insert a picture in PowerPoint. Applies To: ... If you
want a picture to appear as background without
affecting all slides in a Master, ...

Add a backaround picture (or watermark) to




What is TellMe? @horatiubota

Web search

Insights e
W Mmaster

Explore Define

O

Slide Master View
Explore Wikipedia
View Notes Master
Master - Wikipedia
Handout Master View Look up Master, master, masterful, masters, or mastership in
Wiktionary, the free dictionary. Master, masters, and the Master
@ DE|EtE S||dE may refer to:

The Master (Doctor Who) - Wikipedia

The Master is a recurring character in the British
science fiction television series Doctor Who and its
associated spin-off works. The character is a

Get Help on "master”

o

Smart Lookup on "master” —>

More

Web search

Masters Tournament - Official Site

http://www.masters.com

The Official Site of the Masters Golf Tournament 20716. This major
golf tournament is played annually at the Augusta National Golf
Club.

Master | Definition of Master by Merriam-Webster
https://www.merriam-webster.com/dictionary/master

As 2 slave he was required to do his master's bidding without
question. The dog was always obedient to its master. the master
and mistress of the house

More

Powered by ') bmg



Research Questions @horatiubota

1. Describe search activity in Office

1.7 What types of search do people engage in?
1.2 How do they perform these search activities?



Research Questions @horatiubota

2. Describe abandonment in Office command search
2.1 Effect of Menu results
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3. Evaluate re-ranking strategies



Research Questions @horatiubota

1. Describe search activity in Office

1.7 What types of search do people engage in?
1.2 How do they perform these search activities?

2. Describe abandonment in Office command search
2.1 Effect of chevroned results

3. Evaluate re-ranking strategies



# Data Sample @horatiubota

Random sample of 1 million

unigue users and their
millions of searches.

User location: U.S.
User type: Desktop only
App Version: Office 16+
Apps: Word, Excel, PowerPoint
Start/End Date: 29/05 - 02/07/2017 (5 weeks)
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Proportion of searches in sample

0.0 0.‘1 012 013 0.‘4 015 0.6
Proportion of queries
(ordered by frequency)

(a) Cumulative distribution of queries

~20% of queries account

for ~80% of searches
with a typed query.
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e—@ Word
B8 Excel
9—® PowerPoint ||

Proportion of searches in sample
=}
w

010 011 0.‘2 013 014 0.‘5 0.6
Proportion of commands executed through search
(ordered by frequency)

(b) Cumulative distribution of commands

~90% of searches used
to access ~25% of

commands executed
through search.
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Proportion of searches in sample

| | | | |
0.0 0.1 0.2 0.3 0.4 0.5 0.6
Proportion of users
(ordered by number of searches)

(c) Cumulative distribution of users

~50% of users account

for ~80% of searches
with a typed query.
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Proportion of queries Proportion of commands executed through search Proportion of users
(ordered by frequency) (ordered by frequency) (ordered by number of searches)
(a) Cumulative distribution of queries (b) Cumulative distribution of commands (c) Cumulative distribution of users

~90% of searches used ~50% of users account
to access ~25% of for ~80% of searches

~20% of queries account

for ~80% of searches
with a typed query.

commands executed with a typed query.
through search.
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Results



(RQ1.1) What types of search do people engage in?

Results

When users issue search queries in Office, the results

may include commandes, a link to Office help, or a
ink to Web search results.

@horatiubota

s Nl =

© o

Shde Master View
View Motes Master
Handout Master View

Delete Shide

Get Help on "master”

Smart Lookup on "master”



(RQ1.1) What types of search do people engage in? @horatiubota

Results

Shde Master View
View Motes Master

Handout Master View

s Nl =

Command execution is the most likely outcome. I
ElEle 3llde

Command results are clicked 6.4 times as often as

Get Help on "master”

help documentation, and 32 times as often as web
search.

© o

Smart Lookup on "master”



(RQ1.2) How do they perform these search activities? @horatiubota

Most % #
Query Popular Search Query
Command Volume Rank
header HeaderAndFooter 2.09% 1
free FreezePanes 1.70% 2
print PrintDefault 1.44% 3
sort Sort 1.18% 4
find Find 1.07% 5
insert InsertSheetRows 1.06% 6
freeze the top row FreezePanes 0.93% 7
insert row InsertSheetRows 0.85% 8
freeze FreezePanes 0.80% 9
insert a tablet InsertList 0.79% 10

Head queries in Excel.



(RQ1.2) How do they perform these search activities?

Most %
Query Popular Users

Command
header HeaderAndFooter 3.32%
free FreezePanes 2.11%
print PrintDefault 2.53%
sort Sort 1.44%
find Find 1.27%
insert InsertSheetRows 1.24%
freeze the top row FreezePanes 1.92%
insert row InsertSheetRows 1.06%
freeze FreezePanes 1.41%
insert a tablet InsertList 1.79%

Low overlap

between users.

Head queries in Excel.

@horatiubota




(RQ1.2) How do they perform these search activities?

Most % %
Query Popular Users Requery

Command
header HeaderAndFooter 3.32% 39.17%
free FreezePanes 2.11% 52.57%
print PrintDefault 2.53% 32.90%
sort Sort 1.44% 53.38%
find Find 1.27% 54.82%
insert InsertSheetRows 1.24% 55.58%
freeze the top row FreezePanes 1.92% 20.93%
insert row InsertSheetRows 1.06% 52.43%
freeze FreezePanes 1.41% 32.94%
insert a tablet InsertList 1.79% 13.77%

Head queries in Excel.

Low overlap
between users.

A

Frequent re-finding.

@horatiubota




(RQ1.2) How do they perform these search activities?

@horatiubota

Most % % #
Query Popular Users Requery Users
Command Rank
header HeaderAndFooter 3.32% 39.17% 1
free FreezePanes 2.11% 52.57% 3
print PrintDefault 2.53% 32.90% 2
sort Sort 1.44% 53.38% 7
find Find 1.27% 54.82% 9
insert InsertSheetRows 1.24% 55.58% 10
freeze the top row FreezePanes 1.92% 20.93% 4
insert row InsertSheetRows 1.06% 52.43% 12
freeze FreezePanes 1.41% 32.94% 8
insert a tablet InsertList 1.79% 13.77% 6

Head queries in Excel.

Low overlap

between users.

Frequent re-finding.

A

Fewer users with
repeated use.




(RQ1.2) How do they perform these search activities?

@horatiubota

Microsoft PowerPoint

Microsoft Word
Command Name Query
Proofing spell 28.07%
sp 18.51%
spe 15.27%
spelling 6.35%
spell check 6.25%
WordCount word 42.96%
word count 20.13%
wor 12.15%
WO 4.836%
character count 4.40%
LineSpacing line 14.94%
spacing 6.80%
single space 6.61%
double space 6.19%
double 4.78%

Command Name Query

Orientation portrait 24.38%
orientation 6.65%
landscape 5.02%
change to portrait 3.94%
change orientation 3.20%

DesignerPane des 23.29%
design 19.80%
de 16.39%
desi 8.33%
d 6.10%

Crop crop 81.16%
cr 12.42%
crop picture 0.60%
finish crop 0.39%
crop image 0.34%

Table 2: Most frequently used queries for executing top three most frequent commands executed through search.



(RQ1.2) How do they perform these search activities? @horatiubota

Orientation portrait 24.38%
orientation 6.65%
landscape 5.02%
change to portrait 3.94%
change orientation 3.20%

LineSpacing line 14.94%
spacing 6.80%
single space 6.61%
double space 6.19%
double 4.78%

Parameterized commands lead to more variation in

queries used to access them.



Search
Abandonment
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[cl  Print Preview and Print
@ Preview and Print

E?, Print

[&3,, Display and Printing Options

Get Help on "print"
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Search
Abandonment
f;) 1 t
,
. @ Print Preview and Print Query Abandoned
@ Preview and Print 3
2 Print | header 6.88%
E:E, Display and Printing Options f)rreiflt 51;622?%
sort 11.85%
@ Get Help on "print" find 7.35%
insert 23.88%
£ Smart Lookup on "print" freeze the top row+ 99.78%
insert row 8.62%
freeze 13.41%
insert a tablet 99.77%

Abandonment for
head queries in
Excel.



(RQ2) Describing Search Abandonment

Proportion of
average abandon rate

1.6

I Abandoned (zero-query)
J e 1 I - Abandoned (query) - 1

1 2 3 45 6 7 8 910111213 14 1516 17 18 19 20
Number of searches per user

Abandonment rates lower for

frequent searchers.

@horatiubota




(RQ2) Describing Search Abandonment @horatiubota

» 0.20 — . . . . . \
i Q Search Outcome
Abandoned queries tend to be £ () Scarch Outcomns
longer (# of characters). s o B Abandoned |
[
o 010
S
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Q.
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R 0.00
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T T T T I I — 0.20
Searchers take longer to abandon g (b) Search Outcome
S 2 Command 0,15
than to execute a command. g B Abandoned [|
o
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Search duration in seconds
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(RQ2) Describing Search Abandonment

Abandoned searches similar in

terms of query length and search
duration to help or web search.

Command

Help
Web

Abandoned

Command

Help
Web

Abandoned

0

5 10 15 20 25 30
Query length (characters)

0

10 20 30 40 50 60
Search duration (sec)



(RQ2) Describing Search Abandonment @horatiubota

Different types of command results.

Action

Q new file
D New File

Close File

1 |

Menu

Q language

5 Language »

>3
% Translate ’ Language Preferences...

Flag

Q bold
B Bold

Y Animation Styles 3



(RQ2) Describing Search Abandonment @horatiubota

Different types of command results.

_ Command Informational Abandoned
Action 0.8 .
B Action
175) L L L
g o = eno
[ NewFile : % 0.6 T o [ Flag
Close File ’ Q o5L L L
S
Menu 5 o R CH o . 1l o 0
= o3 B PHL Fdl B (Feptl B
S
@A Language » S: 0.1+ L L
3% Translate » Language Preferences... 0.0
" Word Excel Power Word Excel Power Word Excel Power
Flag Point Point Point

Q bold
B Bold

Y Animation Styles 3



(RQ2) Describing Search Abandonment @horatiubota

Different types of command results.

pyar Abandoned
0.8
aieln B Action
175} T
g = e
[ NewFile ; 5 06 - [ Flag
Close File ’ 0 g5 L
NS
Y- - 0.4 -l
. =03 ot N
S
2w :
5 Language » 5: 0.1 |
3% Translate » Language Preferences... 0.0
‘ Word Excel Power
Flag Point

Q bold
B Bold

Menu results more frequent at top

Y Animation Styles 3

rank in the case of abandoned /
informational search.
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Re-ranking
Strategies
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Re-ranking
Strategies

Result type

E @ Preview and Print »

[

s Print




Re-ranking
Strategies

Overall CTR

& Print Preview and Print 0.08

Ei Preview and Print 0.05

é_?, Print - 0.21
0.03

[:n:, Display and Printing Options

0.01

@horatiubota
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Re-ranking
Strategies

Per-query CTR

[ Print Preview and Print 0.28
[ @ Preview and Print y  0.22 3
qr:?, Print 03]

[.E,, Display and Printing Options 0N
0.08
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Re-ranking
Strategies

Result type

Ei Preview and Print

é,, Print

Overall CTR
& Print Preview and Print 0.08
Ei Preview and Print 0.05
qrf], Print - 0.21
[:ﬂ:, Display and Printing Options 0.03

0.01

Per-query CTR

. @ Print Preview and Print

@ Preview and Print

=1l

qr:?, Print

0.28
0.22 3
- 0.31

[.E, Display and Printing Options

0.11
0.08



(RQ3) Re-ranking Strategies @horatiubota

Selection Strategy Clicked result rank . .
Without re-ranking, most
! . ) : > command clicks occur at
No re-ranking 70.54% 15.93% 7.18% 3.85% 2.50% rank one.

Table 4: Distribution of clicks over ranking positions.



(RQ3) Re-ranking Strategies @horatiubota

Selection Strategy Clicked result rank
1 2 3 4 5
No re-ranking 70.54% 15.93% 7.18% 3.85% 2.50%
Lowering Menu results in
the ranking increases clicks
: on rank one by 6
Oracle Result type 76.77%  7.48% 5.76% 5.63% 4.36% percentage point.

Table 4: Distribution of clicks over ranking positions.



(RQ3) Re-ranking Strategies @horatiubota

Selection Strategy Clicked result rank
1 2 3 4 5
No re-ranking 70.54% 15.93% 7.18% 3.85% 2.50%
Oracle

Overall click-through 82.65%  7.25% 5.08% 3.20% 1.82%
Per-query click-through 83.18%  9.47% 4.24% 1.99% 1.12%

Re-ranking based on per-
query CTR increases clicks

on rank one by 13

Table 4: Distribution of clicks over ranking positions. .
percentage points.




(RQ3) Re-ranking Strategies

@horatiubota

Selection Strategy Clicked result rank
1 2 3 4 5
No re-ranking 70.54% 15.93% 7.18% 3.85% 2.50%
Historical Result type 71.17% 1247% 7.21% 5.28% 3.87%
Overall click-through 74.66% 12.52% 6.47% 3.83% 2.51%
Per-query click-through 77.93% 12.29% 5.32% 2.68% 1.78%

Table 4: Distribution of clicks over ranking positions.

Re-ranking based on per-
query CTR increases clicks

on rank one by 7
percentage points in a
train/test split.




Take Home @horatiubota

Search activity

Command execution is

most likely outcome in
Office Search.

Frequent command re-
finding through search.
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Abandonment

Abandonment rates lower
for frequent searchers.

Abandoned searches
similar (in terms of query

length and search
duration) to help or web
search.

Menu results more
frequent at top rank in the
case of abandoned /
informational search.



Take Home @horatiubota

Re-ranking

Most command clicks
occur at rank one.

Lowering Menu results in
the ranking increases clicks
on top rank.

Re-ranking based on per-
query CTR is most

effective strategy
investigated.




Take Home @horatiubota

Search activity Abandonment Re-ranking

Command execution is Abandonment rates lower Most command clicks
most likely outcome in for frequent searchers. occur at rank one.

Office Search.

Abandoned searches

similar (in terms of query Lowering Menu results in
length and search the ranking increases clicks
Frequent command re- duration) to help or web on top rank.
finding through search. search.
Menu results more Re-ranking based on per-
frequent at top rank in the query CTR is most

case of abandoned / effective strategy
informational search. investigated.
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