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Experiment UN®
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SANTIAGO(&)TAPAS

4 4 1ON
C(5EORATORIO OF INVEST'C o
1D of participant: 9 RECOMENDACIONES:
Name&surmame: -
ubjects reported...
MSTRUCCIONES: ac RNED, T
ovemrexemence O [TTZ[3TA15]
Special note for allergic people:

Topa: o[1[z]3T4]s

1. Although we have filtered the tapas that could be problem atic

acoording to the inform aticn filed-in in your profile, be sure to check at the usityotsevice: [0 112 3[415]
restaurant that you are eating tapas that do not have any ingredient
that may be problem atic for you wea [0]1T2]3T4T5]

Did youted i commendation cignal? OSI ONon

Ve you coreume s tecommnd sonsportanecish? OS1 ONon
Guidelines for consuming the recommendations

Some recommendations have a restaurant and a tapa, and in others,
only the restaurant itself. In the former, you should taste the tapa that
appears in the recommendation. In the latter, you can choose the tapa
you want among the contast's tapas offered by the restaurant, and
specify afterwards the id of the chosen tapa in the appropriate place
provided in this questionnaire.
2. Thereis no need to taste the tapas in the order that is listed in this

dacum ent. The recomm endations can be tasted in the order that fits you

| CALDERON.

« Too far from our location. »

Did you i s recommentaion sigar? OSI ONon
Guidelines for reimbursem ent

Wou you soreume th recommendston sportinecizhy? OSI ONon
1. Address:Municipal Tourist Office located in the Plaza de Galicia.
2. Documentation to be submitted

1. Tickets de los restaurantes donde se han consumido 1as tapas. GINEICNIE LA
2. This form, correctly filled in, where you are asked to evaluate some
aspects of the recommendations and answer some general overaut experience:[ Ol
questions
" « The place was closed that day. »
.
Ousity ot e

o Didyou i i recommendtiv cinar® OS1 ONG
Unwersidad d " s
e e 0 Walyoucorun b i it sprtmas? OS1 ONon
s
R [\ os
. o < D) CASTELAO:
e & RUZHOVADE g
z Pam de. =5
> E Caromagna > overau experience:| QU] ZENNS |
Santiagode © Aca ganed Tepa: Hamburguesa do seutica [0 |
Compostela Gira Coruie Tuk~ a

o)

o

/ sidsaiset [0 <

58 | would have liked it if the tapa

e o were cold. »

o
acsis &’;" 7
2 E) ACIO:

> Nop st 92010 Te Atz overau expemience: 0 [1[2 ]34 T5]

Tapa: Mestténconcssca [0 [1]2[3T4T5]
1. Indicate the order in which you visited the restaurants
Indicate the sequence of the letters A, C, D, ... according to your case ouatyorsevics: [0T1T2]3T4T5]

e OTIZISAT5]
[(TTTT11] i mauiin i 051 OWon

Wk youcoreume the recemmand ston zportanecizhy? OSI ONon

2. What criteria did you follow in the i
Oroute planning eetter priority aspects [ Random choice [ Afnity with the localrate [
3. Estds conlasr

m] No a Little O Quite O Very much

In case if you are little or not at all satisfied with the recommendations, please indicate the reason

Any comments:
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Rational choice
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Choice Evaluation pr—
Set of Chosen
A ) CHOICE alternative
alternatives

va e A p— o' c 4| a ZaVa€EA a € A

m—d
m—>
m—>
i—

Choice rule with preferences:

CR(A,=) = {a' € A||d = a,Ya € A}



Rational choice U S C
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Choice Rule with preferences
CR(A,=)={d € A||d’ = a,Ya € A}
Axiom of utility theory

azb < ula) = ulb)
Choice rule with utilities:

CR(A,>)={d € A||U(a’) > U(a),Va € A}.



Rational choice

Choice
Set

Evaluation
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Chosen
alternative

CHOICE

a' €eA|lu(a’)=ula),vae 4

a e A




Random utility models
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Definition of utility

- Vector of alternative’s attributes

- Vector of preferences on attributes

X1

ltem

Decision-maker

%XZ

$X3



Random utility models U S C
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Observed factors: Representative utility,

Decision-maker
perspective

Unobserved factors: Random variable, €

@

ltem

Vﬂj ?é Uﬂj
Researcher

perspective Unj = Vi +€n;




Random utility models U S C
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Choice Rule becomes probalbilistic:

CR(A, 2) = {a;: € A||P; = P;,Ya; € A}
With probabilities:

[PJ(LT]"LT; - E—'Tnj ff}l" E‘Ll].j 7‘{ I} p—
P{Enj — €pi < L;ni T L;'-H-j fCII' ﬂ']-l j ?é E}

Integrating over random variable €, and assuming f as its density:

Pni = f][{enj — €ni < Vni — Vi for all j # 1) f(en)den



Standard and mixed logit models
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If each € is i.i.d, f(€) is a Gumbel distribution :

f{E'i".!.jjl _ E—En_jE—E_'-'.ﬂ-j

Standard logit function:

Mixed logit model: is considered a random variable with density g.

oVni(8) |
]Pn-i — f Z E’I'fnj':"j] Q{,ﬂw}dﬁ
; €




Parameter estimation
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coefficients (preferences) of Fni = - estimated by means of :

1. Set of choices: Attributes per chosen alternative a” + Attributes of all
the alternatives a in choice set A.

2. Maximum likelihod procedures:

LL(B) = ZZymlﬂ P,
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Differences: concept of utility U S C
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Rational Choice
+ Collaborative
Random utility Rating-based
Models Models




Differences: preference estimation
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Rational Choice

+ Collaborative
Random utility Rating-based
Models Models

kKNN:

Matrix factorization:
Estimated from r



Differences: Researcher perspective U S C
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Deterministic Probabilistic
| e
I# I#
Rating Choice
prediction prediction
|# |#
> >
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Edward H. Adelson



Differences: the choice set

Edward H. Adelson



Differences: the choice set S C

M SUBSCRIPTIONS

Dm'?ﬂ Welcome to
WORLD | The Economist Subscription Centre
BUSMELS

FINANCE & ECONOMICS
SCIENCE & TECHNOLOGY
FEOPLE | J Economist.com subscription - US $59.00
BOOKS & ARTS | One-year subscription to EConomist.com.
MARKETS & DATA Includes nn1i_ne access to all articles from
The Economist since 1997,

DE SANTIAGO
DE COMPOSTELA

Pick the type of subscription you want to buy
OF renew,

MYERSIONS

U Print subscription - US $125.00
One-year subscription to the print edition
of The Economist.

J Print & web subscription - US $125.00

One-year subscription to the print edition

of The Economist and onling access to all
articles from The Economist since 1997.

(Ariely, 2010)
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Experimental design SC
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Participating restaurants 56
Different tapas offered 109
Tapas consumed 35000
Participants in the experiment 100
Participants complete experiment 18
Recommendations generated 500

Recommendations validated 81



Dataset
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For each tapa, we gathered:

» Choice sets
1. Area of tapa
2. Restaurant of tapa

> Attributes
1. Type
2. Character
3. Restaurant

» Rating



Choice-based models and baselines

UNIVERSIDADE

DE SANTIAGO
DE COMPOSTELA

» Choice-based models

1. Standard logit
2. Mixed logit

> Baselines

1. Collaborative user-based (KNN)
2. Basic matrix factorization



Evaluation
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» Error Metric I: Given individual c,,, true choice i and
recommended item j:

error 1 (c,.1) = { 1 : if i g

0 : otherwise.

» Error Metric Il: Position of real choice in list of
recommendations:

error Il (cn, 1) =k —11f ip #1.

» Validation: 100 run, two-fold 75-25% training-test sets
validation, and leave-one-out validation



Results: Models fitting

MNew zone Old zone Outlying zone

Cheese -0.07 -0.25
Egg -2.48 0.31
Fish -0.46 -0.02 0.14
Meat 0.06 0.28 -0.44
Shellfish -0.03 0.21 0.38
Sweet 0.07 -0.46 -0.38
Vegetable -0.18 -0.17 0.26
Traditional -0.62 -0.15 0.24
Log-Likelihood: -1372 -36757 -1913.8

Table 1: Estimation by maximum likelihood of the
standard logit model coefficients for different areas
of the city. Significant coeflicients are in black.
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New zone 0Old zone Outlying zone

Cheese 0.07 0.24
Egg -2.48 0.31
Fish -0.46 0.01 0.13
Meat 0.07 0.27 -0.67
Shellfish -0.03 0.21 0.37
Sweet -0.003 -0.46 -0.38
Vegetable -0.18 -0.17 0.26
Traditional -0.93 -0.09 -0.01
Log-Likelihood: -13631 -J6680 -18497.9

Table 2: Estimation of the means for mixed logit
model coefficients assuming normal distribution for
different areas of the city. Significant coefficients are

in black.



Results: Prediction errors
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Choice model UBCFEF MFE
Top 1
Error | UV TVa TV, TVa TV, CVa

| 0.082 0987 1 1 1 1

[1 27005 | 26.021 | 43.908 | 43.862 | 43.843 | 43.7T87
Top 5

| 0.905 (.904 1 1 1 1

[1 23.141 | 23.097 | 41.013 | 40,964 | 40.945 | 40.970

Table 5: Cross validation predictions errors for stan-
dard logit choice model, user-based collaborative fil-
tering and matrix factorization algorithms in the old
area of the city. Random and leave-one-out cross
validation are denoted by CVi and CVa, respec-
tively. In this zone, the number of different tapas to
be recommended 15 62,



Results: Prediction errors

Choice model URCE MFE
Top 1
Error W CVa LY CVa [ C'Va

| 0.955 0.954 1 1 1 1

[1 14.552 | 14.060 | 25.438 | 25475 | 25.511 | 25.499
Top 5

| L. TH5 0. 7=4 1 1 1 1

[1 10.606 | 10481 | 22,606 | 22.640 | 22.658 | 22,506
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Table 4: Cross validation predictions errors for stan-
dard logit choice model, user-based collaborative fil-
tering and matrix factorization algorithms in the
new area of the city. Random and leave-one-out
cross validation are denoted by CV; and CVi, re-
spectively. In this zone, the number of different
tapas to be recommended 1= 37.



Results: Prediction errors
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_howce model UBCF MF
Top 1
Error | CVy CVa UV CVa Vg C'Va
| 0.895 | 0.876 1 1 1 1
[1 5057 | 4.741 | B.885 | 9.006 | B.868 | 5.824
Top 5
| 408 | U408 1 1 1 1
[1 1.841 | 1.259 | 6.262 | 6.295 | 6.128 | 6.115

Table 3: Cross validation predictions errors for stan-
dard logit choice model, user-based collaborative fil-
tering and matrix factorization algorithms in the
outlying area of the city. Handom and leave-one-
out cross validation are denoted by CV; and CV,
respectively. In this zone, the number of different
tapas to be recommended 1s 14.



Discussion: Ratings useful in choice models? U S C
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» Sure! Ratings can enhance the prediction power of choice-
based models!

» Current research: Testing models with possitive results.



Discussion: Real recommendations? U S C
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» Project: Smart City Coruia

1. Goal: Event recommendations.
2. Technology: Recommendation Engine

~/

Ayuntamiento de A Coruiia =—— MENU CASTELLANO Q
Concello da Coruna —

Coruna Smart City
= 24

67 %
i CORUNA SMART CITY
Consulta la posicion en tiempo ETAP DE LA TELVA A CORUNA SE
INCORPORA ALA JUNTA OPEN DATA

real de los autobuses y la hora
de llegada a las paradas CAUDAL DEAGUATRATADA  D|RECTIVA DE LA RED DE
3721/s La conceiala de Participaci..
1 2 340155 6

FARMACIA DE GUARDIA
/ AVDA DEL PASAJE- CTRA
. l BURGO 31- A CORUNA-

. (ZONA PUENTE PASAJE)
RILO SOUTO, LEONOR
22:00-09:30
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