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the Challenges & Project Object
feam |,

Challenge st ¢ BABATE

FHEE—E R Visitors : BRXIE
2 EE. 20 A s
We[ET H s EHIER ? Airbnb * SRR « SERE

Airbnb’E H1/15E : Aerosolve: Machine learning for humans

Airbnb{AFE= B E 5 ? 2EHERHE » FATTAE BEZREFTA R - A ek ES
RT3 | iThome
Airbnb BHEEIR TE  HEIERIE R LIER " =@ o AR EHER A |
| TechOrange
Airbnb Engineering & Data Science — Medium

(s EERaE ] Airbnb ERRIRIERES & © SRR DABEE B2 O TSR 2 |

TechOrange
? - d +  Yahoo& REN 1757 — Airbnb/E 8 F A SdEER H—{E & S (5 AR 2
er : +  Airbnb#Mef SERE T 7 SRR R TLZ LR NIVHEIR SR | SmartM FrddrE Y
Airbn * Airbnb A1A[F FH A SR B FH EREE FAHERS 2 | TechNews RERGHT#z
Pt afidng o SR DURE Arbnb KU RSB - S R
?rtcg » GitHub - airbnb/aerosolve: A machine learning package built for humans.

The Secret Of Airbnbs Pricing Algorithm - IEEE Spectrum

Jeff Feng: Head of Machine Learning and Analytics Product, Airbnb - YouTube
Airbnb Pricing Tools | 2019 Updated Best Tools Report

Here come the hackers: Airbnb's pricing algorithm | The FCT Blog
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Raw Data & Brief Description

A
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Inside Airbnb -

. Listings Reviews
Adding data to the debate
listings.csv G‘EB reviews.csv
FFIRE R | FEEVem
. . EHHE 106 6
Airbnb Taipei IR AEIL
LRI | 142,628 334,018
ERIHEAR | 2018.Aug ~ 2019.Sep. 2011 ~ 2019.Sep.
43
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Raw Data & Brief Descrlptlon - python

Po s am e 2 b
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Number of hosts joining Airbnb each month
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accommodates availability_30 availability 365 availability_60 availability_90
2000
. . 2000 2000 2000
Listings ~ - o -
000 1000 00 1000
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L] o o o ?
5 0 5 o 0 2 40 o 20 40 &0 a0

guests_included

BILT AR L s o

has_availability \

500
2000
1500
1000
500
. 0
200
beds /
8000 8000 o -
10,400 . won
10,200 5000 5000 o0 00
10,000 =1 00 w00 =0 -
9,800 AN 4000
g 9,600 N 2000 2000 2000 2000 2000
9,400
2 [ 0 0 0 ] : y
],‘]%' 9,200 = = 0 5 W 15 A ] s 1w 15 2 [ 0 20 o 5 10 15 \ 0608 10 32 14 /
“}R 9,000 . . host_has_profile_pic host_is_superhost host_listings_count instant_bookable / i5_business_travel_ready \
8,800 . . 10000 T oo 10000
2,288 BN 3000 6000 E000 o0 8000
)
8,200 L ¥ | sono - - . oo
g 4000 2000 4000
2000 2000
© o9 2000 1000 2008
LE 0 ] 0 T T - 0 T T
201855'3 00 02 04 06 0B 10 00 82 04 06 08 10 ] 0 00 00 Dz 04 06 08 10
Number of Airbnb listings in each Taipei borough w0 10080 ! imum_nights 10000 _nights o000 number_of_reviews number_of_reviews_ltm require_guest_phone_verification
6000
8000 8000 8000 e
8000 6000 6000 2000
000
4000 2000 00
7000 2000 2000
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6000 0 0 0 0
00 0z 04 06 08 10 0 [0 500 750 1000 1250 0 100 200 30 40 500 0 50 100 00 02 04 06 08 L0
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L I S t I n g S Airbnb advertised nightly prices in Taipei up to NT$20000

g &

Number of listings

Median price of Airbnb listings in each Taipei borough 1500
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1700 o
0 7500 10000 12500 15000 17500 20000
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1500
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5000
2500
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1. FERME"REEE - HAEEREE G E AR ?
2. BAARNEEEEE ] RS B
3. H AR E E (price R A BEME AR (g 2
4. ReviewsE RV E G A ER I IEEEME ?

5. AHERMILHE=EEE (A Z5ER - [FHE.)
6. (L% (visitor)(EE A AHIdELH] FRIR 4

price

$1,555.00

$933.00

In[12]): df_reviews.infol)
df_reviews.head(5)

<class 'pandas.core.frame.DataFrame'>
Rangelndex: 334016 entries, O to 334015
Data columns (total 6 oolu'n s):
listing_id 334016 n on null int64

id 334016 e H int64

date 334016 null object
reviewer_id 334016 null int64
reviewer_name 334013 mn-null object

comments 333524 non-null object
dtypes: int64(3), object(3) $1,555.00
memory usage: 15.3+ MB

I Out(12):

listing_id id date reviewer_ id reviewer_name comments

o 68396 4743816 2013-05-23 3334370 Scott Great location ( very close to the metro stati...
1 BB396 279164758 2018-06-20 183745170 ‘Yamada Very good place!i\n
2 68398 2894700 2012-11-16 3534183 Laura | enjoyed my stay very much! Spend approx 6 we...
3 68398 13416072 2014-05-27 12750484 Maggie | ended up staying in Studio B. Apartment is c...

4 68398 22427468 2014-11-08 21131563 Vincent Lisa est trés efficace, le logement est foncti...
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Listings 2019.Sep

204

3 x Total reviews / 50%
est. Occupancy Rate =

Estimated period

4940

3033

RETHHR

HETRE
[fEFH2019.Sep EilF}HL99735E » IRIEZEFEEmER] 7
1% -

EREHUEA49405 - DUB LR R AET TREAYI 4R

EN N
ST o

1

HD

EEmEEE

“Good” Pricing?

Sl
5

Total # bookings = # Total reviews / Review rate
estimated # bookings = # Total reviews / 50%
Occupancy = 3 x estimated # bookings

Reference:
. A high availability metric and filter of 60 days per year
. A frequently rented filter of 60 days per year

. A review rate of 50% for the number of guests making a
booking who leave a review

. An average booking of 3 nights unless a higher minimum nights
is configured for a listing.

. A maximum occupancy rate of 70% to ensure the occupancy

model does not produce artifically high results based on the
available data

y 20185 &= &5 RTEHY T S F (LI £y 20.09% »
https://reurl.cc/nVXgrX

2%
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Data Cleaning
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accommodates availability_30 availability_365 availability_60 availability_90
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8000 8000 1 10000
8000 8000
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000 4000 4000 oo 2000
2000 2000 2000 2000 2000
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In [7]:

out[7]:

) SER ]
Listingstid ()L EHE) pandas 14, 1 g ¢

matpl:tlib python

df.amenities.head(3)

5] {Tv,"Cable TV",Internet,Wifi,"Air conditioning"”,Doorman,Elevator,”Family/kid friendly",wWasher,Drye
r,"smoke detector"”,"Fire extinguisher",Essentials,Shampoo,”Lock on bedroom door","24-hour check-in",Hanger

won

s,"Hair dryer","Laptop friendly workspace”...
1 {Tv,"Cable TV",Wwifi,"Air conditioning"”,Washer,Dryer,"Smoke detector”,"Fire extinguisher"”,Essentials,s

hampoo, "Lock on bedroom door",Hangers,"Hair dryer","Laptop friendly workspace","Self check-in",Keypad,"Pri

won won

vate entrance”, "Hot water"”,"Bed linens"...

2 {Tv,"Cable TV",Wifi,"Air conditioning”,Kitchen,"Paid parking off premises”,"Smoking allowed",Elevato
r,Washer,"Smoke detector","Carbon monoxide detector","Fire extinguisher"”,Essentials,Shampoo,"Lock on bedro
om door”,Hangers, "Hair dryer","Laptop fr...

Name: amenities, dtype: object

df.head(5)
. . Carbon Laptop .
Alr .| WIfi Hair Shampoo | Essentials | monoxide | TV |Hangers | Washer | friendly Flr? . Smoke | Ho
conditioning dryer extinguisher | detector |wa
detector workspace
0(1.0 1.0 |1.0 |1.0 1.0 0.0 1.011.0 1.0 1.0 1.0 1.0 1.C
111.0 1.0 |1.0 |1.0 1.0 0.0 1.011.0 1.0 1.0 1.0 1.0 1.C

1.0 1.0 |1.0 |1.0 1.0 1.0 1.011.0 1.0 1.0 1.0 1.0 1.C

2
3(1.0 1.0 |10.0 |1.0 1.0 0.0 1.010.0 1.0 0.0 0.0 0.0 0.C
411.0 1.0 |10.0 |1.0 1.0 0.0 1.010.0 1.0 0.0 0.0 1.0 0.C
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NEW TABLE

listing_id date reviewer id country senti_compound txt safety txt price txt_host feel txt host real txt entert food txt_facility sw txt faclity hw txt_ck

2011- United

0 74643 . 429351 oo oS 0.8576 0 0 1 1 2 2 2
1 74643 gj;; 717646 Germany 0.9918 a 1 0 2 0 2 3]
2011- United
2 178036 oo o0 274232 oY 0.9169 0 0 2 0 0 0 2
2011- United
3 74643 o 894102 5% 0.9812 0 1 2 2 1 ] 6
2011- H
4 178036 §, ., 1155636 Kgﬂg 0.9450 0 0 0 1 0 0 0
Hangelﬁdex: 126603 entries, 0 to 126602 .
Data columns (total 14 columns): textmining_table.csv
listing_id 126603 non-null int64
date 126603 non-null object LG RAVA 14
reviewer_id 126603 non-null int64 I
country 126603 non-null object ERlEEET | 126603
senti_compound 126603 non-null float64 -
txt_safety 126603 non-null int64 ERIEAR] | 2011 ~ 2019.Sep.
txt_price 126603 non-null int64 —
txt_host_feel 126603 non-null int64 e
txt_host_real 126603 non-null int64 }5 %id
txt_entert_food 126603 non-null int64 =
txt_facility_sw 126603 non-null int64 L =zl
. txt_faclity_hw 126603 non-null int64 W%\* §¥? EIEH
ReV| eWS txt_cleaness 126603 non-null int64 CRRC LSS
txt_loc_traffi 126603 non-null int64 15 BT AT 7 8
dtypes: float64(1), int64(11), object(2) R
memory usage: 13.5+ MB TR
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Model Selection_Prediction
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Listings
I

S 1 RPN | FEOHERG - SIS | / BERSTRS < 20% HYZDIILL DY

l .
— —» MODEL Multllay_er SMOreg Random Random
Perception Forest Tree
AERENS 22.67% 46.02% 50.78% 26.96%
| overfitting 45.27% 0.04% 36.79% 64.53%
l
ST
JkisE I Multilayer Random Random
MODEL : SMOreg
bt [ Perception Forest Tree
10{E s |
AERENE 44.38% 45.81% 47.24% 41.32%

overfitting 2.59% 3.634% 30.01% 43.10%
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WordCloud  python

import csv
from math import radians, cos, sin, asin, sqrt

def haversine(lonl, latl, lon2, lat2): # &BE1 @BE1  KFE2 . EE2

# BUIRALAMEE

lonl, latl, lon2, lat2 = map(radians, [lonl, latl, lon2, lat2])
# haversineAz
dlon = lon2 - lonl
dlat = lat2 - latl

n(dlat/2)*+2 + cos(latl) * cos(lat2) * sin(dlon/2)%¥2
c = 2 x asin(sqrt(a))
= 6371 # HIRTIHHE

return c * r % 1000 #EUAR

#longitude #BFEF

#latitude B

with open('listings-2 lalo.csv', newline='',encoding='UTF-8') as cf:
reader = csv.DictReader(cf)

idList= []

lonlList = []

latiList = []

aList = []

lon2 = float(input(*lon:'))

lat2 = float(input('lat:'))

p = input('location

with open(p+'.csv', 'w', newline='',encoding='utf8') as csvfile:

writer = csv.writer(csvfile)
writer.writerow(['id',p])
for row in reader:

# print(row['id'], row['longitude'], row['latitude'])
idList.append(row['id'])
lonllList.append(float(row['longitude']))
latlList.append(float(row['latitude']))

The law of Haversines

i, (lon,lat) in enumerate(zip(lonllList,latllList)):
a = round(haversine(lon, lat, lon2, lat2), 2)
print(lat, lon,lat2, lon2)

alList. append({

aL = aList[i]
writer.writerow([aL['id"'],aLlp]])
print(aL['id'],aLlp])

[515E
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HRSEH [aEAENE ¢ | FOMERS - EIR(ER | / BIRER <20% 1YERIELE] o
10 sk ! Multilayer Random Random Listings
-» MODEL : SMOreg
Perception Forest Tree
AERENE 44.38% 45.81% 47.24% 41.32%
overfitting 2.59% 3.63% 30.01% 43.10%
IO " PR AT FE A R PR
Multilayer Random Random
MODEL Perception SMOreg Forest Tree
AERENE 49.63% 46.22% 47.17% 38.39%

overfitting 3.36% 4.27% 39.97% 61.61%
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