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Introduction

Who we are.

Kaggle.com

Our main problem. Expedia

Random Forest Classifier.

Expedia and workflow.
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Kaggle.com

* Users from all over the world compete to produce the
best machine learning models.

* Submissions, Scripts, Leaderboards.

Host Competitions Datasets Scripts Jobs Community *

Active Competitions

. 41 days
v Draper Satellite Image Chronology T
Can you put order to space and time? 271 scripts

$75,000

2 months

MEIGEy]  State Farm Distracted Driver Detection —

Can computer vision spot distracted drivers? 486 scripts
$65,000

- . 24 days
Expedia Hotel Recommendations P

‘ Which hotel type will an Expedia customer book? 1538 scripts
$25,000

Avito Duplicate Ads Detection ij::::m

Can you detect duplicitous duplicate ads? 119 scripts
$20,000

Facebook V: Predicting Check Ins ﬁﬂﬁ::m L u N
Machine Learning Software Engineer at Facebook 599 scripts u NIVERSITY

Menlo Park, CA or Seattle, WA Jobs



Expedia

* The problem — Expedia.

H 1]
a EXPEdla' A Account v

[Z6luEl Bundle Deals Hotels Cars Flights Cruises Thingsto Do Deals Rewards Mobile

Flights Hotels Flight + Hotel Cars Cruises Things to Do

Going to

City, airport, landmark, or address

) Check-in Check-out Guests

1" mm/dd/yyyy mm/dd/yyyy 2 adults, 0 children +

B X Add aflight. B & Add a car

< $60 / night
HOTEL

Search hundreds of thousands of Secure incredible value with Expedia's
hotels and over 400 airlines worldwide Best Price Guarantee

LUN

UNIVERSITY



Ho Chi Minh City: 530 hotels

1
L} bp. T

e, e D‘-:"-'_I'_':':".'P:—'il!" e i Sort By: Price Guest Rating ‘WVacation Rentals Hatel Marme Hotel Class Recornmended More w
1. Thugn &n /7
h HB Chibdinh
¥ Wiew map @ S e - x
Bazgla o Ho Chi Minh City is a popular location on your dates.
45 i Hint: you can get a lower price on other dates
Search by hotel name Booed Try searching one week later
Hatel avg 3 star awvg 4 star avg 5 star avg
Find what you want 581 569 5131 $307
< faster, filter by price
Filter hotels by 7\  ar neigniorhood. Saigon Odyssey 1 Hotel #r Good! 3.6/5
, 2 Got it. Pham Ngu Lso  Map @ (28 reviews)
B EIEE AT 1-886-264-5744 - Expedia Rate v Free Cancellation We have 5 left t

Hotel Class

*dddrk 5 Stars (18)
%Wk 4 Stars (52)

% %% 3 Stars (215)

* & 2 Stars (222)

* 1 Star (23)

Price Per Night

Less than 575 (B5)
575 to 5124 (20)
5125 to 5180 (5)
H200 to 5280 (2)
Greater than 5300 (1)

Search Nearby

! Opera House

! War Remnants Museum
! Saigon Square

! Diamond Plaza

! Reunffication Palace

Show rnore

Neighberhood

# Hao Chi Minh City (and vicinity)

! Ben Thanh Market
! Bui Thi ¥uan
! Consulate Area

! District 3

Saigon Domaine Luxury Residences vy
2 suest Ratsa

Ho Chi Minh City Map @

1-855-257-0053 - Expedia Rate

Get an extra 10% or more off select hotels with Member Pricing!

Signup | Already a member? Signin

You agree ko receive deals and affers fom Expedia, and may unsubscibe atany Sme

Email

Lan Lan Hotel 2 %% %
5D cuest Rated

Ben Thanh Market Map @
1-B55-272-4855 - Expedia Rate «* Free Cancellation

$46 $35

avginight

Hurry! Offer ends in 06:12:47

& Eamn 2,248 points

Wonderful! 4.5/5

(152 reviews)

$488 $149

avginight
 Sale!

& Eam £,520 points

Good! 3.8/5

(156 reviews)
In high demand!
We have 2 left at

&6 $52

evg/night
 Satet

& Eam 6,130 points




Tools

Python 64-bit
Alot of RAM

Pandas — parsing data into data structures

NumPy — scientific computing package

Scikit learn — Machine Learning library, built on SciPy,

NumPy and matplotlib pa nd aS
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Expedia - dataset

* 24 column in training

e 22 column in testing (no is_booking, no hotel cluster)
* Most of the columns are integers or floats

* Output hotel cluster ID integer range from 1-99

date_ time site_name posa_continent user_location_country user_location_region user_location_ city ...
2014-08-11 07:46:59 2 3 66 348 48862
2014-08-11 08:22:12 2 3 66 348 /8862
2014-08-11 08:24:33 2 3 66 348 /8862
2014-08-09 18:05:16 2 3 66 Li2 35390
2014-08-09 18:08:18 2 3 66 L2 35390

LLUND
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Expedia - workflow

* Understanding dataset
ﬁExpedia

Going to

City, airport, landmark, or address

srch_destination_type_id, hotel_continent, hotel_country, and hotel_market

Check-in Check-out Guests

mm/dd/yyyy mm/dd/yyyy 2 adults, 0 children

srch_ci srch_co are filled with dates
srch_adults_cnt, srch_children_cnt, and srch_rm_cnt is number of guests and rooms

[ ] ?{ﬁ;dd a ﬂlght Global Sites - :

Add a flight maps to the is_package field

1 W =S 4+~ 11 = @ T ™ 1

%-
" e
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Expedia — Hotel Cluster

HOTEL

HOTEL

HOTEL

Filter hotels by

NEW! Free Cancellation

Hotel Class
* k% &k 5 Stars (1)
* %%k % 4 Stars (5)
* %% 3 Stars (64)
* % 2 Stars (31)
* 1 Star (1)

Price Per Night
Less than 375 (14)
B75 to $124 (10)
$125 to $199 (0)
$200 to $239 (0)

Greater than $300 (0)

Neighborhood

Ho Chi Minh City (and vicinity)

% Ben Thanh Market

Bui Thi Xuan

M mrmer flats A rse

Property Type
Hotel (100)
Apartment (1)
Apart-hotel (1)

eal Plans

All Inclusive
Breakfast
Full Board
Half Board

Amenities
High-speed Internet (102)
Air conditioning (98)
Swimming pool (5)
Babysitting service (6)
Business services (50)

Show more
Accessibility

Accessible bathroom (10)

la-rscm arceesibilite (115

Useful! Expedia can much quickier
at an earlier stage filter the hotels

{HE

OTEL
HOTEL

< $60 / night
HOTEL

UNIVERSITY
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Expedia — most frequent hotel clusters
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Expedia — examining features

 What are the most countries the customer travel from/to?
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count
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0 1 3 5

450
400
350
300

250

counmt

200

150

100

[ ———— o 1
5

I:I_I:IIII

user_location_country

PR | Jp——

hotel_country

12 23 46 49 66 68 B2 YO 75 7 8O B85 93 119 133 143 148 154 157 158 162 167 190 194 195 202 205 215 231 235 239

7 81517 222334 354647 45 50 51 52 63 63 70 77 79 80 82 93 96 95 991040EIUHUIl].{l].‘12'&212&3{[35334414'&4&5]16]162[636&69?0?]182[858&9&9820}0408
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count

* Nights of stay
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Random Forest Classifier

* Supervised learning classifier — Uses bagging methods.
* Random sub-samples.

* Generates decision trees on each sub-sample.
/ feature A of the 1st sample Create random subsets

fasz P Fons C] (.fu fua o 02]
f.{l!} fBl-" fl”]"’) CH I
: |

|
.5’[ = | i
C & :
[ fA ! fBl fc ! = \'_fts"» fH.% f(':i:': C:S;’:

5= |
Decision

[fAN fen fewn CNJ ty
~ J' tree 2

K’ \[f; B dess i
feature B of the Nth sample Decision

tree M

{fﬂii fB!s foi Cy
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Decision fas fma J©
tree 1 | fao  Tre  Jeo
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Random Forest Classifier

e Sum all the decision trees.
 Mistakes are taken care of.

* The classifier corrects decision trees habit of overfitting to
their training set.

Observation samples

g ) 2
RS /5
Q'U:)‘-(lc(’\(’\\ 7
Prediction Lu N D
UNIVERSITY



Random Forest Classifier

* Why does Random Forest work?

1. Most trees provide correct predicition for the most part
of the data.

2. Trees make mistake at different place.
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Expedia — How good is the classifer?

* We predict 5 hotel clusters for each sample in test.csv
* The evaluation function is Mean Average Precision @ 5

M| min(5,n

L |
MAP@s = 5" S Pk
UliH &

where |U| is the number of user events, P(k) is the precision at cutoff k, n is the

number of predicted hotel clusters.

TestO : Truth is 1, Predicted [1,2,3,4,5] = Average precision =1
Mean average precision = 0.425

Tesith : Tiuth is 2, Predicted [1,2,34,5] => Aveiags presision s%
o35 futhis 3, Breqicted H.2.3.4 5] 22 AVEI20e Pregision = 2

Test3 : Truth is 6, Predicted 1,2,3,4,5]] => Average precision = L N[)
Test3 : Truth is 6, Predicted [1,2,3,4,5] => Average precision = 0 UNLI(,[ERS,TY




Expedia — How good is the classifer?

* k-fold cross-validation for model tuning

- Training Training Training Training

Training | :ﬁ:ﬁt - Training Training Training

Training Training - Training Training
Training Training Training - Training

Training Training Training Training Test

Prediction Statistics

Complete
Data
S RN RN IR PN

* We could more easily tune the model with a Grid Search
for the best parameters

LLUND

UNIVERSITY



Expedia - Results

* Results with Random Forest classifier:
0.18584
* Results with most popular local hotels:
0.30090

LLUND
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Leakage

Train set

Test set

* user_location_country, user_location_region, user_location_city,
hotel _market and orig_destination_distance

UNIVERSITY



Leakage - Results

* Using a more advanced approach with most popular
hotels and leakage we got:

0.50050

LLUND
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Expedia - Conclusion

* Machine learning can be used in real-life situations to
optimize a product or service

* |t is very important to not leak training examples into the
test set because the model will overfit

* Here the best model will have to find the leak (1/3) and
train itself to catch the rest of the holdout data (2/3)

56 5,
=N
[
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