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Abstract User satisfaction is one of the prime concerns for Web searchtelated studies. It is a non-
trivial task for three major reasons: 1) Traditional approaches for search, performance evaluation
mainly rely on editorial judgments of the relevance of search results. The.elationship between search
satisfaction and relevance-based evaluation still remains__under-ingestigated. 2) Most existing
researches are based on the hypothesis that all fesults on.search result pages (SERPs) are
homogeneous while a variety of heterogeneous components have been aggregated into modern SERPs
to improve search performance. 3) Most existing studies on satisfaction prediction primarily rely on
users’ click-through and query reformulation béhaviors but there are plenty of search sessions without
such information. In this paper, we summarize our recent efforts to shed light on these research
questions. Firstly, we perform a labordtory study to investigate the relationship between relevance
and users’ perceived usefulness and satisfaction. After that, we also investigate the impact of vertical
results with different qualitiessmypresentation styles and positions on search satisfaction with
specifically designed SERPs. Finallys\inspired by recent studies in predicting result relevance based on
mouse movement patterns, \we propose novel strategies to extract high quality mouse movement
patterns from SERPs for satisfaction prediction. Experimental results show that our proposed method

outperforms existing approaches in heterogeneous search environment.
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Fig. 3 Usefulness and satisfaction annotation interface
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Table 1 Results for Usefulness Prediction

®1 HAWMER

Annotation r MSE MAE

Uq 0. 398 *

Uqg-+s 0.410 %% 0. 889 %
Uqistu 0. 851 %x
U, 0.413 1.512 0.852
R 0.332 1.786 1. 020

Notes: The prediction performance is measured in Pearson’s
with usefulness feedback U,. * indicates the performance is signi-
ficantly different with relevance annotation R at p<C0. 05 level, and
*x indicates the performance is significantly different with relevance
annotation R at p<C0. 01 level. Darker shade indicates the perfor-
mance is significantly different with usefulness annotation U, at p<C
0. 05 level, and lighter shade indicates the performance is signi-

ficantly different with usefulness annotation U, at p<C0. 01 level.
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Table 2 Effect of Verticals with Different Presentation

Styles on Satisfaction

R2 TEARAEXANEESERIERBEENZMN

Vertical . . . ) .
No vertical — on-topic vertical off-topic vertical
Type
5.10 4,95
Textual 5.15 7 ?
(—0.05) (—0.20 %% )
Image & o 4,99 4.67
Textual ’ (+0.53 %% ) (+0.2D
5.07 4.58
Image 5.17 < y
(—=0.10) (—0.59 %x )
5.25 4. 60

Download 4.75

(+0.50 %% ) (—0.15)

4. 34 4. 38

Neie 4 43
| & (—0.09) (—0.05)

Notes: */indicates statistical significance at p<C0.1 level, and
*% indicates statistical significance at p<C0. 05 level. The values in

the parentheses indicate the difference with no vertical values.
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(1) T J5E B8 A ARG+ o PR O PR 45 2R 5 5 N T
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S5 RN P 9 SR A R R R O ELBR TR 1
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S T A 25 R A AT S5 2 8 P ) R SRR A Ok
BFE R AT LLUEEE O 4 5 D ARG SRR
A FLAE M S R I A R B R T 2) A
SR P P 2 3 L 2R B T P P R S N R
ERAR S Y B R 45 2R 2 0 3 I IR 3 5 3)
VFE) 26 T B 45 SR 1 R 0 A W B 5 4) Y
e B 25 RO 8 2R 45 R 9 3 b i 7 EEBCRE I, X
R TR B e A
Table 3  Effect of Ranking Positions of Verticals

on Satisfaction

®3 EHEZRNUENERBEEENZN

Vertical
er' l,m No vertical  on-topic vertical off-topic vertical
Position
5. 06 4.43
Rank 1 1,79 7
(40,27 %% ) (—0.36 %% )
4.93 4.63
Rank 3 4.79
(+0.140) (—0.16)
4. 87 4. 85
Rank 5 4.79
e (+0.08 %) (+0.06)
Notes: * indicates statistical significance at p<Z0. 1 level, and

%% indicates statistical significance at p<C0. 05 level. The values in

the parentheses indicate the difference with no vertical values.
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(a) Example of a satisfied(SAT) search session

Fig. 5

B 5 MRS

BEPEASL 40

movement motif) (i #E &L Al ATTEE BUbR A% 2 A X
T8 SR AT B B BRSO BT A, RS T AR
% bti 7T (landing page) I H 242 4 B A5 % s #2019
SRR ST A R 1 R 25 R S PR U . AE AT
FATT it i — 20 DO BB B 2l A X i O 7 2 25
B AR RS R v b A R AR SR OF R
iz 30 1000 44 2206 R R AT 4 R

K5 R T P e R A5 R U EE bR 5l
Bl 2 Ao, B 5 () B I & — A R 5 R
Tt 2 0 B &1 5 (b)) S — A~ T 1t 2 A s 7 1) 497
+. BUBR RS 3h B A B 1 B RS AR H B H )
R FR T B 3l I | 1 b 21 el 2 AT i 5
FAZ R 2 BRAs 7% g i, NI 5 Ca) vhal DL 31,
FH AT 4 b A 50 07 5650 145 2R (RE 58 10t I 4 1f) 1F:
55 WO BRREE S L A S PR YT T A A R AR S
Sh T A, BUPR A8 o LA ot AR TR /N Y
WA R B T8 AT 55 BT 7 BAE B AR XTI,
5 (b Hh 1Y R 22 s SR AR X DL 2 1Y P i 5 oK B
FrRESEh Bk s iz P R e T i b AR 2 A5 R
ELERY T i F AR X EREH T
AR RACH A HRAe TR A S B B 5 6+
VLT R Rt YRR s TEE
(P 5 R 5% 22 BR A5 B T LU B 3 A 350
FH P B

SNEAEENI 7% BUS-UM. TR
PASARARNEE. N2

35

AR A SSATAAEARRT. NTNK EWITSUARNAL &

THEU A% T AN
=y Az e BARER ZHX AENSTR QNER 2 NE

B8 VAN
Tmxy -waumnn!n-'w'--'w ASNIE. XaT ¥

"
DLEN-WR BF DOSRCFECBAR TE XRXNATARE 200N
ssvanes ey (22
HOASEEETANSE. SORIPEGLT B 00TRNARGILL. B50nEE
FOTERNA. CROANRNT 'n”“ll‘! LRSLES

24 \

wEvAr 2
TCABIRAKTL AN RT TRAS STXANENA. MENA

. METARSANS
KANATRECAT u---!&- n--v,ulslsr-unuux.n.n
3

FEABPANNT. £2. AXLONRL . TENEBEN
% 6429500, RIARLN AR

(b) Example of a dissatisfied(DSAT) search session

Examples of users’ mouse movement trails on SERPs
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Fig. 6 Prediction performance with different motif

selection strategies
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Table 4 Comparison of Different Methods for Predicting

Search Satisfaction Across Different Users and Queries

x4 TEAAENRAAR EHHETHSERNRR

Different Random Sample Sample
Methods Sample by User by Query
Ref[11] 0,892 0.890 0.923
Ref[22] 0.877 0.877 0.871
Motif 0. 865 0. 856 0. 831
0.932 0.936 0.925
Motif+-Ref [ 11
otif HRef[11] (HA.5%)  (+5.2%)  (+0.2%)
0.930 0.931 0.931
Motif +Ref[ 22
g O (+6.0%)  (+6.2%)  (+6.9%)

Notes: The wvalues in the parentheses indicate the percent
inérease of the satisfaction with Motif compared with the original

satisfaction:
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