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Variable

Reservation Status Date

Table 2. Date variables

1095 1= | s=23iM

Min

2014-11-18

H1 dataset summary statistics

Max Median

2017-09-14 2016-07-31
Variable Unique
Agent 186
Arrival Date Month 12
Assigned Room Type 11
Company 236
Country 125
Customer Type 4
Deposit Type 3
Distribution Channel 4
Is Canceled 2
Is Repeated Guest 2
Market Segment 6
Meal 5
Reservation Status 3
Reserved Room Type 10

Table 3. Categorical variables

Y &= |

Unique

913

Top counts

240: 13 095, NULL: 8 209, 250: 2 869, 241: 1721
Aug: 4 894, Jul: 4 573, Apr: 3 609, May: 3 559
A:17 046, D: 10 339, E: 5638, C: 2 214

NULL: 36 952, 223: 784, 281: 138, 154: 133

PRT: 17 630, GBR: 6 814, ESP: 3 957, IRL: 2 166
Tra.: 30 209, Tra.-Party: 7 791, Con.: 1 776, Gro.:284
No Dep.: 38 199, Non-Refund.: 1 719, Ref.: 142
TA/TO: 28 295, Dir.: 7 865, Cor.: 3 269, Und.: 1
0:28938, 1: 11 122

0:38282,1:1778

Onl.: 17 729, Off.: 7472, Dir.: 6 513, Gro.: 5 836
BB: 30 005, HB: 8 046, Und.: 1 169, FB: 754
C.Out: 28 938, Can.: 10 831, No-Show: 291

A:23 399, D: 7433, E: 4892, G: 1610

Variable

ADR

Adults

Arrival Date Of Month
Arrival Date Week Number
Arrival Date Year

Babies

Booking Changes

Children

Days In Waiting List

Lead Time

Previous Bookings Not Canceled
Previous Cancellations
Required Car Parking Spaces
Stays In Weekend Nights
Stays In Week Nights

Total Of Special Requests

Mean
94.95
1.87
15.82
27.14
2016.12
0.014
0.29
0.13
0.53
92.68
0.15
0.1
0.14
1.19
3.13
0.62

Table 4. Integer and numeric variables

SD
61.44
0.7
8.88
14.01
0.72
0.12
0.73
0.45
7.43
97.29

1.34
0.35
1.15
2.46
0.81

PO

-6.38

2015

o O o o o o o o o o o

P25
50

16
2016

Median
75

2

16

28
2016

P75
125
2

24
38
2017

155

o O o
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P100
508
55
31
53
2017

17
10
185
737
30
26

19
50
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Questions & Challenges
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o 1.1 EflRIE
® 1.2 JREFHTEHR Model
o 1.3 BERERTREHTEAIAPP
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® 1.1 EXlEZE
® StiFDatasetAAICityEdResorts B

B i% cancelft #%MIBR it EX H Customer_typeBEIE Hdata

Bz Bdataky B HAHE L

BRI GIRYZE B

& EE R guestiliE

1Fquestly = BY i 5 B RES

LUz ER R H Bigroupby i B datalRiS LA B B &5 Mtable, ifisumB BAIRE
AR, FEERE

AR I ER R FTHY dataset
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B EIRRTE (City.ver)

df_city = df_copy[(df_copy.hotel == 'City Hotel')&((df_copy.customer_type == 'Transient’)|(df_copy.customer_type == 'Transient-
Party'))&(df_copy.is_canceled == 0)]

df _city['arrival_date'] = df _city[['arrival_date_year','arrival_date_month','arrival_date_day_of_month']].astype(str).agg(’-'.join,axis = 1)
df_city[['reservation_status_date’,'arrival_date']] = df_city[['reservation_status_date’,'arrival_date']].apply(pd.to_datetime)
df_city['children']=df_city['children'].fillna(0)

df_city['children']=df_city['children'].astype(int)

df_city['total_guest'] = df_city['adults'] + df_city['children'] + df _city['babies']

df _city['arrival_day_of week'] = df city['arrival_date'].dt.day_name()

df _city['reservation_day_of week'] = df _city['reservation_status_date'].dt.day_name()
df_city[['A_room','B_room’,'C_room’,'D_room’,'E_room’,'F_room','G_room’,'K_room']]=pd.get_dummies(df_city.assigned_room_type)

df _sel_city =
df_city.groupby(‘arrival_date')[['adults’, children’,'babies’,'total_guest’,'A_room','B_room’,'C_room','D_room’','E_room’,'F_room’,'G_roo
m’','"K_room']].sum()

df_sel_city['day_name'] = df_sel_city.index.day_name()

df_sel_city =
df_sel_city[['day_name','total_guest','adults’,'children’,'babies','A_room','B_room’,'C_room','D_room','E_room’,'F_room','G_room’,'K_roo
m‘]]
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® 1.2 JREFH T HIModel
o ffidatasetRUBEEFEIL TRERBAIE
TR B E
L& EIModel A Rz FRr B RALFEruni@
LEER B {EModel B EEFEE
HkE S ERIModel i 7l 5 2 2% 5 Bl R AR L
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e 1.3 EEEREREZTEHTAAAPP
o LURAITE HEZAEER
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10 m 5501
0 m #5512

P Y Uk

10 m 851 1

& QGG WSS

L
]
EEEBNB BN EBMUNBBN ALY

RE ST REF §fecl BT Bk BET 4
Initial booking revise/confirm BETTH] TBC check-out/ cancel
f E E
) . 18.previous_cancellations 31.reservation_status
Bookings Customer info.
14.country 19.previous_cancellations_not_canceled

1.hotel
T ' 21.assigned_room_type 32.reservation_status_date
' chech-in date | 1 chech-outdate ! 15.market_segment gnee- —vP - -

10.adults 11.children 12.babies 16.distribution_channel 22.booking_changes

13.meal i budget i 17.is_repeated_guest 23.deposite_type

1 RER/ERTER 1 EERE ARETTEH 24.agent 25.company

26.days_in_waiting_list

Promotions
27.customer_type

20.reserved_room_type

28.adr 29.required_car_parking_spaces

3. lead_time ... 9. stays_in_week_nights 2.is_canceled

30.total_of_special_requests
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B

is_repeated_guest children babies deposit_type  days_in_waiting_list Al TERI G0 7 85 = B BB ST
3 0 0 No deposit 0 93 40
2 0 0 No deposit 0 92 40
1 0 0 No deposit 0 91 40
1 1 0 No deposit 0 90 35
1 0 1 No deposit 0 89 35
1 1 1 No deposit 0 88 35
1 0 0 No deposit 1 87 35
1 1 0 No deposit 1 86 35
1 0 1 No deposit 1 85 30
1 1 1 No deposit 1 84 30
1 0 0 No deposit 2 83 30
1 1 0 No deposit 2 82 30
1 0 1 No deposit 2 81 30
1 1 1 No deposit 2 80 25
0 0 0 No deposit 0 79 25
0 0 0 No deposit 1 78 25
0 0 0 No deposit 2 77 25
0 0 0 No deposit 3 76 25
0 0 0 Refundable 0 75 20
0 0 0 Refundable 1 74 20
0 0 0 Refundable 2 73 20
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Bookings Customer info.
14.country
1.hotel
i chech-in date i i chech-out date ' 15.market_segment
10.adults 11.children 12.babies 16.distribution_channel
13.meal ! budget i 17.is_repeated_guest
| xzm/pumEw | zmspsrsn

20.reserved_room_type

Promotions

2.is_canceled 3. lead_time @ 5. month 7. day >
6. week 8 W 0. sW

39.stay_in_week_nights_L 40.stay_in__weekend_nights_L
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* Machine Learning Model

16. distribution_channel="Direct
3. lead_time <365
: 145845

hotel
arrival_date_month_num_L
arrival_date_day_of _month
lead_time

stay nights L
stay_week_nights_L
stay_weekend_nights_L
adults

children

babies

meal

reserved_room_type
is_repeated_guest

country

market_segment

-> is_canceled

TO095F 1= | s=2 M

’

IRETTER

Canceled 2524

balance

Canceled 12620

Checkout 12060

Checkout 12060

_EEEE_ Test data

Logistic Regression 99.47%
w3 00000000000 | 99.65%
99.35%
Random Forest 99.55%
100.00%
o /
99.50% — ——

99.00% .\'\\.\
98.50%

98.00% \

u
97.50%
97.00%
96.50% T T T
Random Forest 148 Logistic ID3

Regression

69 & | e e D = Sl P

98.88%
97.87%
99.22%
99.35%

—o—Train data

—— Test data

ABIREE 5 h



BETTEH TBC

« Machine Learning Model Canceled 42060 conceled 42060
balance
Booking = confirm = checkout/cancel: Checkout 74029 Checkout 42060
116090

R AHBEMEL try diff. model.

* Interesting points : Deposit type: Non-refund v.s. cancellations

deposite. type cancelled
Non Refund 12772 120.00%
is_cancel=0 93 0.73% 100.00%
is_cancel=1 12629 08.88%
No Deposit 103208 80.00%
is_cancel=0 73812 71.52% 60.00% = canceled
1S_cancel=1 29396 28.48% 40.00%
Refundable 159 20.00%
1s_cancel=0 124 77.99%
18_cancel=1 35 22.01% 0.00% -

Refundable No Deposit Non Refund

1095FErE 233 - 9 & | stz S G



EETTEA TBC

e find possible cancelations

2018 E
Jut A
RRRRRRR

sore

= 3.000
£
2 2000
o
3033  =o1s  3oas  @e13  zeas  agis  @ole  aoaa  aoie  zois  geas  zois g1s 2016  goas  gore  asas  mear  goxy  amir  moay  aeay  goi7  goir  moir
B FRERI S ST E N TER S I O weo2ole e gels goe gon R A L L 250
o~
. e - - inciry iy

o BXE Migrate | Hadoop
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« Hotel £E4FX City Hotel B Resort Hotel
- Hotel ERFEH ABCDEFGHEREE (V)
- EETERRERERAF X)B

- Hi[E (City, Resort)

« EFBEAB (A, RE, )

- RBREMERES

. BREBEFNAE, AEAY, IEEEETE
R




A1IA¥& %iﬁ*ﬁl JL |:|+

civ]  anl oa] 1a] 3aloaic]oaac] oat] othes] Reso] A 2a] 1al2aac[2aic] 3a] 2a10] others L
Al 62595] 45160] 13995 822] 2067] 22| 206] 206 Al 23399] 16036] s989] 10| so6] s17] 238 238] o XEME(FEREAZ Rz
B 1us| 79l x5 0] sl s s B sl s ol o o ol o o =Y = I
C S O D c| o[ 1] 13| 4o os] 4] 13| 13 %‘aa; $H]7§EAE§£ %D
D] 17es| 70| 1192] 3005 33| 6] 54 4 D 7433| o204 539 s 2er] 198 9 @ Ei=R/AE
Bl 1ss3] eo1] 210 s01] w13 6 6 Bl 4032 4085] 348] 1] 16s] 18] 56| s6 BAY, 1E| 2A2CHIK
F o] 1se] 33 es| ] 9 9o 9 o] s3] w1l el so| 1] 13 JNBIE R
Gl asa] 00| 36l s 23] w6l o o G 0] 3ul 4] on| wof e 1] 1| @ ;ﬁ ﬂi"i b
H ol o ol ol o o o o H e[ 8] 5| e[ 45| w3l o o _mln TNER 1o
L ol o o ol o o o o L ol 4 1 ol o o o o GIER, MmiltessE
P o o o ol o o o o P ol ol ol o ol ol o o —kKHBIHER, +
Max | 84.4%] 89.9%] 71.0% | 77.6%] 719.8%] 72.8% | 72.8% MaxtEB1] 57.2%] 85.4% 62.8%] 40.9%] 50.3%] 56.0%] 56.0% g H i I

W T D G e B,
. - « Resort Hotel AL
FEEERZ, B
(=3 LE 7B BE S

i 18 241C
7 Max Reo others

1095 = r g: .m - B S %@%Aﬁ?---ﬁ@ ABIEZE 2




4.21 HIRWRERIEEINEREE M EREE

B | FEEE EREGEE @ |FEE
B 83.3|  95.6 14
A 96.7| 100.3| 217 - BIREEERTE
c: D 125.3|  133.2 64 e F—2iEFFEHF
1ty E 1522] 169.1] 13 ERTEHFRIME
F 180.1] 197.6 9 M=AE.
o 2151 2316 5 . % M2 E2015.7.1~
2016.8. 315 AR EL
A 68.8 83.0 142 1§ ] %H"J%*'TEO %
D 94.0 | 108.2 64 It E R EME R sELL
E 106.9 | 114.9 38 EEEEES.
Resort F 126.3 139.8 12
C 146.9 | 179.0 14
G 152.6 | 181.0 10
H 164.8 | 195.2 5

ASIBEHE 2R
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EREER

Room type Price range

240

200 -
I
180 | H
o G
v
-
o
£ 140
3 I
a I O
120 |
i
____F
I
60 T T
0 1 2 3
City Resort

HFRIEZCity Hotel{E1&
= ttResort Hotel B 5,
Resort Hotel B &Y EIELL
% E &Resort Hotel 7]
DREEETENERSE
BIFHERIEEIE,

City A=> Resort A,D,E
City D=>Resort D,E,F
City E =>Resort C,E,G
ResortiEiZ &%
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Room Suggestion Rule

M3
frit
il

4.2.3

240

220 A

200 - 200

180 -
170

[
[+)]
o

=
£
o

1135

Room Price %

120 -

100
100 1 g5 meee—— A

80 A

60

0 2 3
City Resort

1095FEEE [ S5 - 69 & | = o s e DG == lle= i KB EE 2




4.2.4 IKEREABMEEEHEEERE

Eke City [ Resort
2A 1A 3A 2A1C | 2A2C 2A1b | others 2A 1A 2A2C | 2A1C 3A 2A1b | others

~95 B ~90 A A A A A A
95~100 A A A A A A 90~108 D D D D D D
100~135 D D D D D D 108~120 E E E E E E
135~170 E E E E E E E 120~140 F F F F F F
170~200 F 140~180 CG
200~ G 180~ H
Priority |JADBEFG| ADE DA ADF FEG ADF AD Priority ADE ADE GCH ADG ADE ADE AD
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4.3.1 BEMERENIE BERREF

e [RAs b (e (e mE e [P s | xeboos | RO
RIRE | Forest
1. Raw Dara O O O O O 19.43
O O O O O 79.67
2. Screen@EAE(E  |City O O O O 86.50
Resort |0 O O O 035.58
O O O O O O O O 84.23 96.3
O O O O O O O 82.84 | 95.47
3.1k NA O O O O O O O 71.37 88.88
O O O O O O 76.37 86.89
O O O O O 74.5 84.34
O O O O O O O 84.1 96.23
O O O O O O O 03.36 | 05.89

o MIBHAEEE A8 > EIEEERF(E P EHER T (e _ BT -

* [iXgboost JZRandom Forest s A58 1 SAUERHNEE ~ RN ~ HESEE 8 - BfE - BX
RIREE A Bl ik
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ig Iﬁl ?{A{I)ﬁ%&&q&lﬂ TEE (Resort 2A)
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120%
AfEREr
-»- FE{ER
w1088
H
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E
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84%
72%
2 T i, - £
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Prediction Rate %

95 1

90 1

85 1

80 1

751

701

65 1

HHEGER

AlFER

Prediction rate for each method

—=— City+Resort

—— Resort

............ Onglnal /

*r—
NN(MLP) SVM 48 SimpleCART RandomForest  Xgboost

1095 I= [ s2il - 69 & | ’-%Aﬁ-[@‘i@

AERE Kl ER 2R E
MEBELLRETF
City Hotel Lt
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AME SRS HF
MLP, SVM, J48,
SaimpleCART
EEHRAWekat®
¢, Random
Forest&
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Randon Forest
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