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Column name Description Data

type

date_time Timestamp string
site_name ID of the Expedia point of sale (i.e. Expedia.com, Expedia.co.uk, Expedia.cojp. ..) int
posa_continent ID of continent associated with site_name int
user_location_country The ID of the country the customer is located int
user_location_region The ID of the region the customer is located int
user_location_city The ID of the city the customer is located int

) o ) Physical distance between a hotel and a customer at the time of search. A null
orig_destination_distance i double
means the distance could not be calculated

user_id ID of user int
is_mohile 1 when a user connected from a mobile device, 0 otherwise tinyint

1 if the click/booking was generated as a part of a package (i.e. combined with a
Is_package i i int
flight), 0 otherwise

channel ID of a marketing channel int
srch_ci Checkin date string
srch_co Checkout date string
srch_adults_cnt The number of adults specified in the hotel room int
srch_children_cnt The number of (extra occupancy) children specified in the hotel room int
srch_rm_cnt The number of hotel rooms specified in the search int
srch_destination_id ID of the destination where the hotel search was performed int
srch_destination_type_id Type of destination int
hotel_continent Hotel continent int
hotel_country Hotel country int
hotel_market Hotel market int
is_booking 1 if a booking, 0 if a click tinyint
cnt MNumer of similar events in the context of the same user session bigint
hotel_cluster ID of a hotel cluster int
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BITE HEMA
3.1 GBDT BRI

GBDT (Gradient Boosting Decision Tree) X HY MART (Multiple Additive
Regression Tree), J& —MIAMHIR M FIL, ZREH ZRIER A, B
AR IR 25 10 B AR R i B 442 B B AE R SR 2 WA SYM — A A 2 A
RE 7] (generalization) %098 (1) 5% o i 6 4F 51 KON 4 H T4 = HF 7 B 88 2% )
RN T N SR

GBDT JL-F-*] Fl T Fr A [al )3 o) AL C 2 /AR LAk ), AH XS logistic regression
BUREH T Ze P 1515, GBDT A& H I 4E& o GBDT JN Al H T = p KW@l (B 5E
BAE, KRTBMEANEG, Rz A6

GBDT FE =/ ML 2H % : Regression Decision Tree (Bl DT), Gradient
Boosting (Bl GB), Shrinkage (HVER—ANE EE I8, HET Ko UHE
AL Z A S

3.1.1 FH A (Regression Decision Tree)

WA TR SERE 23 PR, Bl IR AT 23 S0 o i T I SE Sl , il R
MR . PR . TR AHSCHRE R R H T 0 KA E, iR/ R/
5/ AR WG SR A . BT & SRR A = ), T
10 65+5 -3 %=12 %, JaHEMNEEXL, MB+FH+L&AHE L. GBDT I OAE
T BN W SRAE e A g5 R, AR R TR R AR WS R, T 2 R I A
BRI APE BN, BT LA GBDT Hf (B 4R A2 [l # AN A2 40 2

LSS AR 530 40l /4 % SR D9 451, 54 instance #Z& — AN 3RAT C &1
JEREBIN, T feature MR AN AN B AIRFH . BRI B I BT A8 1
B

C4. 5 I RWIER K H, 55288 —A feature W& —ANRME, HBME
B feature<HI{E M feature> BAH 7 LI W7 B B B K[ feature
AVEIAE I f K A & W] B A BSOS AT R B> 0 B 55 W A 8 1:1), 4%
FEAZ b 7R 20 BCAS 30 P9 A8 95 R0, FH IR RE D77 9 48 2 03 B L 31 e AT N R A 2 N1 )
ME— [ 15 A, BUOA BT I 2 1k S o A SR A I A R M AN T —
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3.1.2 B E &AL (Gradient Boosting)

Boosting, i&AX, Bl EACZ BRI RILFE TR . GBDT Z4EHTA M 1) 4

0 BN R A 450 1, Bt DART DUAR 2 B AR R () 450 JF A R AR A B, T2
W — AR INE . GBDT MR LalfE T, & — BRI 5% 3 2 Z | Pr A3 i 45 2

MR ER 72, XA TR ZE B2 — AN NN TS J5 7T LA 2 5 SEE 1) BN . 25491 35t
B R A R SRFERZ 18 %, HE BRI KN FEZ 122, HKZENG6
%o MBAAEH BRI L IRATIE A BAER BN 6 B L7 3] . a2k BRI B e
A H 65T, RN ERR S50 2 A B E SR, IR
B EEiR2 5 2, W AR 1 DR ZE, 5 =MNE A K5 A R 1
%, ARG AREET 2] . IR BR R IEARAE GBDT HY I = S
3. 1. 3 4§ (Shrinkage)

Shrinkage HJEBAINA, FIGE—/NPFEEIEE RN BOR, EILFKIE
— RPMRPEIE S R ARG @RI UG N EATBEEEE DR E
B EIN R R B T BB N, R X R — /N, R
Ja il 2 5 JUAR B SR A AN A2

ZGUF A, 1 Adaboost —#£, Shrinkage gD it L& W&k A
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MR, — i ML & X BB FE %2 29 (principal
component analysis) RMFEHE Z(E LN EE T . RIMNAFER ALK
TF I 25 & FR Fn R MEAE A5 B, 0 B Ay B 28 6 4 b BLAH S 57 % AR SR 3 — T Thl 1) 1
Ji

R — AN FE BRI IR T A58 . FLSE 2 4h, 3B 2 Z0RE 78 40 I WL AN 44k ]
A2 5. WA — IR bR, A FE AR I BOE #B KR N 57 448 b A e H ok
X3 AR B AA . B3R — mORE, — TdE A 22 A A 1) 1 AR S Bk R B0 BT e 3R
I “A2 R K7 BN “8F” WbsdEik T REGTahn.
3.2.1 ERSH—BE X

WAHMHZER X, X, -, X, HEARSHC KX, X, - X, FEAR
HEZILH S, Sy 0y S B A R

_Xi - X
= 3

Xi
TAVE W T B E L
(D # C=anxitapxt +ta,x, ai; +af, +-+af, =1, HE Var(C) &K,
W G — FE R
) # C=anxitanxtta,x, a5 +a5+-+as, =1, (@, an, -, a,)
FEEHT (an, an - a,), B Var(C) &K, WFEK GNE = F I
() ZKflsth, ATHEHE=. WU, L--FW5F, 2LH p 1

3.2.2 EBROHKMHER

YRy G, Gy s CGEAFMTF LR
(1) FRAr A BEAMIG, BIXHER 7/ /7, G G R R
Corr(C,, C)=0 1 J
(2) H& BB (an, an, -5 a,) WP BB E, af +af, + -+ af, =

(3) 2% £ W53 W J7 22 RAR s gk 1y, B

Var(C) = Var(G) =+ = Var(C,)

(4) &7 EA AR, R

Var(C) +Var(G) ++++Var(C,)=Var(x,) +Var(x,) +++Var(x,)
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— VUL, ER RR R ENEEH G, &R EE R — M,
FRAAEMAEER, BAEDBEER.
(5) ER o MIFE AR B WA K R Corr(Ciy x)=a:~a:;
(6) 2 X1, Xz, =+, Xp KM KRHFEN R, (ain, aiz, -+, aip) W2 AH K5 B
R ISR i NMAFAE 9] & (eigenvector). 1) H, SFAE(EA L2 | ER G %, &
Var(Ci)=4i
Forb 4 MM SREERE R 2 i ANFRAEME (eigenvalue) A==+ = 1,=0,

3.2.3 ERSHIEH K%

HrC e, WA p MRV E, 4 p MERD . BT ETTEAE AR,
G, GERMIIINGERENTERK, M G, G FRILNSGERENTT ER
N EROR, AARIUAN GG REARE EE (2D iy, FILNGaEE
KON SR CED iy SEECRERREATILA, ZEJE LA .
TR B 22 DA 3 o B T Ok B AR 20 19 BT = AE T 2 B R T o i b
CREZRTH DTk %), e EEM LD R B EE 22 5. sSikd, s
AN LEAE AT HE DR B LA TR IR 2 ARy, RARTT Z N
T, EARZHE.

3.2.4 EF4ENH

DAMAGEREIFARER, MELAERHNK PR Ht, B2
AR FEIH B AT RN flin, LEHAEZ ERIEF, #7473
JR IS BT o 53 4b, B AT B SRS A A A o AR T 3 B 4 ) B

fE 2 B0l 78 4 Y, 2 B AL R (a] s B AH ORI, L8 [l 9 2 HO Al vHE R A
Fasg, HEMIAE . RS X, W] SR M 3 o A A
AT LRI, BT E R R R R R B A AL R — A L, A
(5 il 7 SR BRI . REZ AR ILAD TR, AR ERE S A 2 5
Ko RJa, PLIXEE TR N B AR R AT 2 H 8 A 04 2 8 I IR .
WRER p NEZER L, X, o, X, WA, KRR p AL B AR RN 5
RO T HAO SR AL B A 8] 5 SR #8003 B AR B VA A 5 A 2 A T X
JRAZ B R BE, (BAEE R R EBE R, IR A B AR
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