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Outline	  	  

• What	  is	  cri$quing-‐based	  recommender	  
system	  and	  Why?	  

•  Development	  history	  	  

•  User	  experiences	  
•  Conclusion	  	  
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Involvement/Accuracy	  
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For	  high-‐risk	  products	  
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Challenge	  1	  –	  Adap$ve	  decision	  maker	  	  

5 

Complex	  decision	  
environment	  with	  
overwhelming	  
informa$on	  

Unfamiliar	  product	  
domain	  

How	  do	  people	  make	  decisions	  in	  unfamiliar	  and	  complex	  environment?	  	  
•  Adap$ve	  and	  construc$ve	  nature	  of	  user	  preferences	  (Payne	  et	  al.,	  1993)	  
•  Tend	  to	  use	  non-‐compensatory	  decision	  strategies	  (e.g.,	  elimina$on-‐by-‐aspects)	  
•  Tradeoff	  avoidance	  due	  to	  emo$onal	  and	  cogni$ve	  reasons	  (Hogarth,	  1987;	  	  

Payne	  et	  al.,	  1999)	  
•  Decision	  meta-‐goals:	  maximize	  the	  accuracy	  and	  minimize	  the	  effort	  (BeFman	  et	  

al.,	  1998)	  

hFp://www.youtube.com/watch?v=CKM9u65kZHg	  



Challenge	  2	  –	  Trust	  building	  in	  online	  
environment	  
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Replaced	  by	  

Trust	  is	  difficult	  to	  build	  and	  easy	  to	  lose	  
•  Lack	  of	  face-‐to-‐face	  interac$on	  in	  the	  online	  environment	  
•  Impede	  customers	  from	  performing	  par$cular	  ac$ons	  (like	  con$nue	  to	  

transact,	  purchase,	  return,	  etc.)	  (Jarvenpaa	  et	  al.,	  2000)	  
•  Key	  factor	  to	  the	  success	  of	  e-‐commerce	  (Gefen,	  2000)	  



Preference	  Model 

Step	  1:	  User	  states	  iniEal	  
preferences	   

Step	  2:	  	  
System	  recommends	  
mulEple	  examples 

K	  items	  are	  displayed	  in	  
the	  recommended	  set 

Step	  4:	  
User	  picks	  the	  final	  choice Step	  3:	  

User	  revises	  preferences	  
via	  criEquing 

Space	  of	  all	  
opEons 

Cri$quing-‐based	  interac$on:	  A	  user-‐feedback	  
mechanism	  

Help	  users	  
•  Construct	  preferences	  
•  Perform	  compensatory	  

decision	  strategy	  
•  Increase	  decision	  accuracy	  

and	  save	  efforts	  
•  Inspire	  trust	  
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Why	  cri-quing	  support?	  
•  Par$cularly	  assist	  users	  in	  handling	  with	  two	  preference	  

condi$ons	  
–  Preference	  incompleteness	  

•  Users	  are	  usually	  unable	  to	  accurately	  state	  their	  preferences	  up	  front	  
(“Adap-ve	  decision	  maker”,	  Payne	  et	  al.	  1993)	  

•  SoluEon:	  to	  elicit	  users’	  preferences	  on	  aFributes	  via	  s$mula$ng	  them	  
to	  provide	  feedback	  (in	  form	  of	  cri$ques)	  

–  Preference	  conflict	  
•  No	  product	  sa$sfies	  all	  of	  the	  user’s	  stated	  preferences,	  e.g.,	  “cheaper,	  
faster	  and	  longer	  baFery	  life”	  

•  SoluEon:	  to	  support	  users	  to	  make	  tradeoffs,	  i.e.,	  obtaining	  the	  gains	  
on	  important	  aFributes	  while	  accep$ng	  the	  losses	  on	  less	  important	  
ones	  

•  Making	  tradeoffs	  is	  a	  crucial	  aspect	  of	  high-‐quality,	  ra$onal	  decision	  
making	  (Frisch	  and	  Clemen,	  1994)	  -‐	  compensatory	  decision	  strategy	  

•  Tradeoff	  making	  can	  increase	  users’	  decision	  accuracy	  up	  to	  57%	  (Pu	  
and	  Chen,	  EC’05)	  
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Research	  Issues	  
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Design	  issues	   EvaluaEon	  issues	  

Preference	  elicita$on/
revision	  

Recommenda$on	  
computa$on	  

Explana$on	  interface	  

Decision	  Accuracy	  &	  
Decision	  Effort	  	  

User	  trust	  



Outline	  	  

• What	  is	  cri$quing-‐based	  recommender	  
system	  and	  Why?	  

•  Development	  history	  (1997-‐2013)	  

•  User	  experiences	  
•  Conclusion	  
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Representa$ve	  Works	  

•  Natural	  language	  dialog	  
•  Graphical	  user	  interfaces	  

– System-‐suggested	  cri$ques	  

– User-‐ini$ated	  cri$quing	  
– Hybrid	  cri$quing	  
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1st	  type:	  Natural	  Language	  Dialog	  

•  ExpertClerk	  (Shimazu,	  IJCAI’01)	  
•  AdapEve	  Place	  Advisor	  (Thompson	  et	  al.,	  
2004)	  

•  Speech-‐based	  CriEquing	  (Grasch	  et	  al.,	  ACM	  
RecSys’13)	  
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ExpertClerk	  (Shimazu,	  IJCAI’01)	  

Switch between navigation  
by proposing and navigation  

by asking 
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•  Method	  
–  First	  ask	  a	  few	  ques$ons	  to	  iden$fy	  shopper’s	  ini$al	  preference	  

(buying	  points)	  
–  Navigate	  by	  proposing	  

•  Show	  three	  contras$ng	  samples	  with	  explana$ons	  of	  their	  selling	  
point	  

•  e.g.,	  “this	  is	  twice	  as	  expensive	  as	  those	  because	  it	  is	  made	  of	  silk	  
and	  the	  other	  two	  made	  of	  polyester”	  

–  Observe	  shopper’s	  reac$ons	  on	  likes/dislikes	  and	  why	  
•  e.g.,	  ”this	  one	  is	  too	  dark	  for	  me	  compared	  with	  the	  other	  two”	  

–  Navigate	  by	  asking	  
•  If	  too	  many	  matching	  goods,	  narrow	  down	  them	  by	  asking	  
appropriate	  ques$ons	  using	  entropy	  

–  Pick	  new	  samples	  fit	  shopper’s	  responses	  
–  Repeat	  un$l	  shopper	  finds	  an	  appropriate	  good	  

Cont.	  	  
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AdapEve	  Place	  Advisor	  (Thompson	  et	  al.,	  2004)	  

Method	  
•  A	  probabilis$c	  representa$on	  of	  the	  user’s	  preferences,	  i.e.,	  the	  query,	  is	  expanded	  	  
•  The	  system	  incrementally	  refines	  this	  query,	  based	  on	  the	  user’s	  cri$ques	  to	  the	  

aFributes	  and	  items	  offered	  during	  a	  conversa$on	  
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Speech-‐based	  CriEquing	  (Grasch	  et	  al.,	  RecSys’13)	  
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2nd	  type:	  System-‐Suggested	  Cri$ques	  

•  FindMe	  (Burke	  et	  al.,	  1997)	  
•  Dynamic	  CriEquing	  (McCarthy	  et	  al.,	  IUI’05)	  

•  MAUT-‐based	  Compound	  CriEques	  (Zhang	  et	  
al.,	  AH’06)	  

•  Preference-‐based	  OrganizaEon	  (Chen	  and	  Pu,	  
UM’07)	  
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FindMe	  (Burke	  et	  al.,	  1997)	  

Method	  
•  The	  entry	  point	  is	  the	  user’s	  ini$al	  query,	  e.g.,	  [600<price<650,neighborhood	  =	  ‘Bucktown’,	  

size=2]	  
•  Each	  tweak	  is	  treated	  as	  a	  constraint	  with	  the	  highest	  priority	  
•  A	  SQL	  query	  is	  passed	  to	  database	  
•  If	  no	  enough	  en$$es	  return,	  drop	  lower	  priority	  constraint	  
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Dynamic	  CriEquing	  (McCarthy	  et	  al.,	  
IUI’05)	  

Method	  
•  Dynamically	  generate	  a	  set	  

of	  compound	  cri$ques	  (each	  
over	  mul$ple	  aFributes)	  
through	  frequent	  paFern	  
mining	  

•  The	  recommended	  item	  
should	  sa$sfy	  the	  user	  
picked	  cri$que	  as	  well	  as	  
being	  most	  similar	  to	  the	  
previous	  recommenda$on	  

19	  



Cont.:	  two	  extensions	  

•  Incremental	  Cri$quing	  (Reilly	  et	  al.,	  2005)	  
– The	  recommended	  item	  must	  be	  addi-onally	  
compa$ble	  with	  the	  user’s	  previously	  selected	  
cri$ques	  

•  Experience-‐based	  Cri$quing	  (McCarthy	  et	  al.,	  
ICCBR’10)	  	  
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MAUT-‐based	  Compound	  CriEques	  
(Zhang	  et	  al.,	  AH’06)	  

Method	  
•  Model	  the	  user’s	  

preferences	  based	  on	  the	  
Mul$-‐AFribute	  U$lity	  
Theory	  (MAUT)	  	  

•  Rank	  products	  according	  to	  
their	  u$li$es	  and	  the	  top-‐k	  
ones	  are	  presented	  as	  
compound	  cri$ques	  (except	  
the	  ranked	  first	  one)	  
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Extension:	  visual	  cri$quing	  (Zhang	  et	  
al.,	  EC’08)	  

Text-‐only	  
cri$ques	  are	  
replaced	  with	  
meaningful	  
icons	  
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Preference-‐based	  OrganizaEon	  (Chen	  
and	  Pu,	  UM’07)	  

Cri$que	  
sugges$on	  

Sa$sfying	  items	  
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Interface	  design	  guidelines	  

1.  Propose	  improvements	  and	  compromises	  
(i.e.,	  aFributes	  tradeoff)	  in	  the	  cri$que	  

2.  keep	  the	  number	  of	  aFributes	  in	  the	  cri$que	  
under	  five	  to	  avoid	  informa$on	  overload	  

3.  Include	  actual	  products	  (up	  to	  six)	  under	  each	  
cri$que	  	  

4.  Diversify	  the	  proposed	  cri$ques	  and	  their	  
contained	  products	  
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Comparison	  with	  others	  

Dynamic 
critiques 

Critiques 
typical of the 
remaining 
products 

Critiques 
adaptive to 
user 
preferences  

Diversity within 
critiques and 
their contained 
products 

Preference-
based 
organization 

√ √ √ √ 

MAUT-based 
compound 
critiques 

√ × √ × 

Dynamic 
critiquing √ √ × Partially (only 

critiques) 

FindMe × × × Partially (only 
critiques) 
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Experiment	  

 	  The	  preference-‐based	  organiza$on	  algorithm	  achieves	  the	  highest	  accuracy	  
(significantly)	  in	  terms	  of	  both	  cri$que	  predica$on	  and	  recommenda$on	  computa$on	  	  
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3rd	  type:	  User-‐Ini$ated	  Cri$quing	  

•  Apt	  Decision	  (Shearin	  and	  Lieberman,	  IUI’01)	  
•  Example	  CriEquing	  (Pu	  and	  Chen,	  EC’05;	  Chen	  
and	  Pu,	  AAAI’06)	  

•  Flat	  Finder	  (Viappiani	  et	  al.,	  2007)	  
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Apt	  Decision	  (Shearin	  and	  Lieberman,	  IUI’01)	  

Drag	  features	  onto	  slots	  in	  the	  profile,	  
which	  contains	  twelve	  weight	  slots:	  six	  
posi$ve	  weights	  (1	  to	  6)	  and	  six	  nega$ve	  
weights	  (-‐1	  to	  -‐6)	  

For example, the leftmost negative 
slot indicates that the user feels very 
strongly about the fact that this 
selected apartment is not quiet 

User	  profile:	  weighted	  feature	  vector,	  e.g.,	  {(pets	  allowed,	  cats,	  6(must	  
have)),	  (closets,	  yes,	  4(neutral)),…,}	  
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Cont.	  
User chooses an apartment, and 
the features unique to the chosen 
apartment but not present in the 
profile will be added to the right side 
of the profile 

Profile	  expansion:	  pairwise	  preference	  
among	  pairs	  of	  sample	  apartments	  
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Example	  CriEquing	  (Pu	  and	  Chen,	  EC’05)	  
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Cont.	  	  
•  Ini$al	  preference	  elicita$on	  

–  Any	  preferences	  
–  Default	  preferences	  

•  How	  many	  examples	  to	  show?	  
–  Mul$ple	  items	  for	  users	  to	  select	  the	  final	  choice	  or	  the	  one	  
to	  be	  cri$qued	  

–  For	  a	  moderate	  number	  of	  preferences,	  the	  amount	  falls	  
between	  5	  and	  20	  (Fal$ngs	  et	  al.,	  2004)	  

•  What	  example	  to	  show?	  	  
–  Combined	  strategy:	  Elimina$on-‐by-‐Aspect	  (EBA)	  (for	  hard	  
constraints)	  plus	  Mul$-‐AFribute	  U$lity	  Theory	  (MAUT)	  

–  Show	  par$al	  sa$sfac$on	  set	  to	  help	  resolve	  preference	  
conflicts	  
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Cont.	  	  

•  How	  to	  support	  tradeoff	  making?	  	  
– Three	  types	  

•  Value	  tradeoff:	  change	  a	  par$cular	  aFribute’s	  preference	  
value	  

•  U$lity	  tradeoff:	  change	  the	  weight	  of	  a	  preference	  
•  Outcome	  tradeoff:	  add	  new	  preferences	  

–  Complexity	  of	  tradeoff	  task:	  (op-mize,	  compromise)	  
•  Simple	  tradeoff:	  (1,1)	  

–  e.g.,	  ({price},	  {size	  of	  room})	  	  
•  Complex	  tradeoff:	  (m,n)	  (m	  or	  n	  >	  1)	  

–  e.g.,	  ({price},	  {size	  of	  room,	  distance	  to	  work})	  (three	  different	  
ways	  to	  compromise	  two	  aFributes	  in	  order	  to	  gain	  on	  one	  
aFribute)	  	  
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Extension:	  Chen	  and	  Pu,	  AAAI’06	  

Mul$ple	  recommended	  items	   The	  product	  chosen	  to	  be	  cri$qued	  

User-‐ini$ated	  cri$quing	  facility	  
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Flat	  Finder	  (Viappiani	  et	  al.,	  2007)	  

Look-‐ahead	  
principle:	  s$mulate	  
the	  user	  to	  express	  
more	  preferences	  
(outcome	  tradeoff)	  
with	  the	  predic$ve	  
recommenda$ons	  
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Representa$ve	  Works	  

•  Natural	  language	  dialog	  
•  Graphical	  user	  interfaces	  

– System-‐suggested	  cri$ques	  

– User-‐ini$ated	  cri$quing	  
– Hybrid	  criEquing	  
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4th	  type:	  Hybrid	  Cri$quing	  
Hybrid	  of	  system-‐suggested	  cri-ques	  and	  user-‐ini-ated	  cri-quing	  
(Chen	  and	  Pu,	  IUI’07)	  

System-‐suggested	  
cri$ques	  

User-‐ini$ated	  
cri$quing	  

36	  



Preference-‐based	  organiza$on	   User-‐ini$ated	  cri$quing	  support	  

Extension:	  Chen	  and	  Pu,	  RecSys’07	  

If	  suggested	  cri$ques	  and	  products	  do	  not	  
interest	  the	  user	  in	  the	  organiza$on	  
interface,	  she	  could	  switch	  to	  make	  the	  self-‐
ini$ated	  cri$quing	  
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Outline	  	  

• What	  is	  cri$quing-‐based	  recommender	  
system	  and	  Why?	  

•  Development	  history	  	  

•  User	  experiences	  
•  Conclusion	  
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User	  Evalua$on	  Framework	  

User	  Trust	  &	  TrusEng	  IntenEons	  

Decision	  Effort	  

Objec-ve	  Effort	  

Perceived	  Effort	  

Decision	  Accuracy	  

Inten-on	  to	  Purchase	   Inten-on	  to	  Return	  

Objec-ve	  Accuracy	  

Perceived	  Accuracy	  
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Experiments	  	  

1.  Example	  cri$quing	  vs.	  non-‐cri$quing	  based	  
system	  (EC’05)	  

2.  Example	  cri$quing	  vs.	  dynamic	  cri$quing	  
(AAAI’06)	  	  

3.  Organiza$on	  interface	  vs.	  ranked	  list	  (IUI’06,	  
UMAP’10)	  

4.  Evalua$on	  of	  hybrid	  cri$quing	  (IUI’07,	  
RecSys’08)	  
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Example	  CriEquing	  (Pu	  and	  Chen,	  EC’05)	  
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 Tradeoff	  naviga$on	  process	  with	  the	  support	  of	  example-‐cri$quing	  can	  significantly	  
improve	  users’	  decision	  accuracy	  by	  up	  to	  57%	  

Par$cipants:	  28;	  Material:	  Apartment	  Finder	  

Experiment	  1:	  Example	  cri$quing	  vs.	  non-‐cri$quing	  
based	  system	  (EC’05)	  
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Effect	  of	  example	  
cri$quing	  on	  improving	  
decision	  accuracy	  



	  Tradeoff	  naviga$on	  process	  with	  the	  support	  of	  example-‐cri$quing	  can	  significantly	  
improve	  users’	  preference	  certainty	  and	  decision	  confidence	  

Decision	  confidence	  Preference	  certainty	  
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	  Example	  cri$quing	  significantly	  outperforms	  dynamic	  cri$quing	  regarding	  objecEve/
subjecEve	  accuracy,	  objecEve	  interacEon	  effort	  and	  perceived	  effort,	  purchase	  and	  
return	  intenEons	  

Par$cipants:	  36;	  Material:	  Online	  product	  finder;	  Procedure:	  within-‐subjects	  

44 

Experiment	  2:	  Example	  cri$quing	  vs.	  dynamic	  
cri$quing	  (AAAI’06)	  	  



Dynamic	  CriEquing	  (McCarthy	  et	  al.,	  
IUI’05)	  

Method	  
•  Dynamically	  generate	  a	  set	  

of	  compound	  cri$ques	  (each	  
over	  mul$ple	  aFributes)	  
through	  associa$on	  rule	  
mining	  

•  The	  recommended	  item	  
should	  sa$sfy	  the	  user	  
picked	  cri$que	  as	  well	  as	  
being	  most	  similar	  to	  the	  
previous	  recommenda$on	  
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Organiza$on	  interface	  

Experiment	  3:	  Organiza$on	  interface	  	  vs.	  ranked	  
list	  (IUI’06)	  

Ranked	  list	  
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Results	  	  

Par$cipants:	  72;	  Material:	  online	  product	  
finder;	  Procedure:	  within-‐subjects	  

ExplanaEon	  
Interface	  

Perceived	  
competence	  

Inten$on	  to	  
return	  

Inten$on	  to	  save	  
effort	  

Cogni$ve	  effort	  

Actual	  $me	  

List	  view	  
with	  “why”	  

Organized	  view	  

Trust	  constructs	  in	  recommender	  systems	  
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Eye-‐Tracking	  Study	  (Chen	  and	  Pu,	  UMAP’10,	  IUI’11)	  
Three	  different	  layouts:	  

ORG1	   ORG2	   LIST	   48	  



Hotspot	  plot	  

ORG1	   ORG2	   LIST	   49	  



AOI	  analysis	  &	  decision	  quality	  
Fixa$on	  dura$on	  on	  each	  AOI	  	  

AOI13	  

AOI11	  

AOI12	  

AOI14	  

AOI15	  

LIST	   ORG1	   	  	  ORG2	  

Percent	  of	  users	  who	  have	  
finally	  made	  product	  choice	  

Average selections   Top item (AOI1) AOI2 AOI3 AOI4 AOI5 

LIST  1.33 25% 75% 

ORG1 1.86 23% 31% 15% 8% 23% 

ORG2 3.2 12.5% 37.5% 37.5% 12.5% 

Distribu$on	  of	  users’	  choices	  among	  AOIs	  
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Cross-‐Cultural	  Study	  (Chen	  and	  Pu,	  
RecSys’08)	  

•  People	  from	  different	  
cultural	  backgrounds	  
basically	  performed	  
similar	  regarding	  both	  
objec$ve	  performance	  
and	  subjec$ve	  
percep$ons	  

•  Significant	  favor	  of	  
ORG	  against	  LIST	  

•  Stronger	  among	  
Chinese	  par$cipants	  
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  Users behaved more active in creating their own criteria with the self-
initiated critiquing aid, relative to their application of the system-suggested 
critiques 

Participants: 18 

52 

Experiment	  4:	  Evalua$on	  of	  hybrid	  cri$quing	  
(IUI’07)	  



4th	  type:	  Hybrid	  Cri$quing	  
Hybrid	  of	  system-‐suggested	  cri-ques	  and	  user-‐ini-ated	  cri-quing	  
(Chen	  and	  Pu,	  IUI’07)	  

System-‐suggested	  
cri$ques	  

User-‐ini$ated	  
cri$quing	  
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Preference-‐based	  organiza$on	   User-‐ini$ated	  cri$quing	  support	  

Extension:	  Chen	  and	  Pu,	  RecSys’07	  

If	  suggested	  cri$ques	  and	  products	  do	  not	  
interest	  the	  user	  in	  the	  organiza$on	  
interface,	  she	  could	  switch	  to	  make	  the	  self-‐
ini$ated	  cri$quing	  by	  clicking	  the	  buFon	  
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Participants: 44; between-group experiment procedure 

 	  The	  integra$on	  of	  the	  preference-‐based	  recommenda$on	  organiza$on	  in	  hybrid	  
cri$quing	  can	  effec$vely	  help	  increase	  the	  suggested	  criEques’	  applicaEon	  frequency	  
and	  significantly	  contribute	  to	  saving	  users’	  task	  Eme	  and	  interacEon	  effort	  
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Outline	  	  

• What	  is	  cri$quing-‐based	  recommender	  
system	  and	  Why?	  

•  Development	  history	  	  

•  User	  experiences	  
•  Conclusion	  
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What	  can	  be	  concluded?	  
•  Design	  guidelines	  

–  Li	  Chen	  and	  Pearl	  Pu.	  Interac$on	  Design	  Guidelines	  on	  
Cri$quing-‐based	  Recommender	  Systems.	  User	  Modeling	  and	  
User-‐Adapted	  Interac-on	  Journal	  (UMUAI),	  vol.	  19	  (3),	  pages	  
167-‐206,	  2009.	  

–  Li	  Chen	  and	  Pearl	  Pu.	  Cri$quing-‐based	  Recommenders:	  Survey	  
and	  Emerging	  Trends.	  User	  Modeling	  and	  User-‐Adapted	  
Interac-on	  Journal	  (UMUAI),	  vol.	  22(1),	  pages	  125-‐150,	  2012.	  

•  User-‐centric	  evalua$on	  framework	  for	  RS	  
–  Pearl	  Pu,	  Li	  Chen	  and	  Rong	  Hu.	  A	  User-‐Centric	  Evalua$on	  

Framework	  for	  Recommender	  Systems.	  In	  Proceedings	  of	  the	  
5th	  ACM	  Conference	  on	  Recommender	  Systems	  (RecSys’11),	  
pages	  157-‐164,	  Chicago,	  IL,	  USA,	  October	  23-‐27,	  2011.	  
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Cri$quing	  in	  MovieLens	  (Vig	  et	  al.,	  IUI’11)	  
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Editorial	  
Picked	  
Cri$ques	  
(Pu	  et	  al.,	  
RecSys’09)	  
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ResQue:	  Recommender	  systems’	  Quality	  of	  user	  experience	  
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32	  ques$ons	  and	  15	  constructs	  
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•  Thanks!	  	  
•  Q&A	  

•  Call	  For	  Papers	  
–  2014	  5th	  Interna$onal	  Workshop	  on	  Social	  
Recommender	  System	  (in	  WWW’14)	  (
http://users.soe.ucsc.edu/̃jwang30/srs2014/) 	  

–  2014	  ACM	  Conference	  on	  Recommender	  System	  
(hFp://recsys.acm.org/recsys14/)	  	  	  

End	  of	  my	  talk	  
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