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Abstract

With the rapid development of information technology, online tourism has become an emerging
business model. Online travel websites have a wealth of product information, including product
prices, consumer reviews, travel agency introductions, and more. Each of these indicators will have
varying degrees of impact on the sales of online travel products. This thesis utilizes the Octopus
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Collector to gather relevant information about the online products from Ctrip.com, a renowned
travel website. By using Logit fixed-order regression, 12 key factors that affect historical sales were
filtered out. These factors include destination type, tour type, product rating, number of reviews,
product price, travel agent rating, exquisite small group, complimentary cancellation insurance, no
shopping, complete strategy, immediate confirmation, and limited-time promotion. Finally, the de-
cision tree model and random forest model were utilized to predict product sales. After parameter
tuning, the random forest model achieved an AUC of 0.9749. When compared to the decision tree
model (AUC = 0.9190), the random forest model demonstrates higher prediction accuracy, better
differentiation between positive and negative samples, and superior classification performance.
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FELLTRIF(OTA, 4K Online Travel Agency) & —FiE FLIK M1 &5 _EHEAT (¥ DUIRT ™ i 1 S AN T T Ak
FHAT N EENFRE A OTA MEANT G — L ARt IR M ATE S, JFRATER
HEREERAL . TR P PR AL AR, I SEAFAET] LN 98 SR MPEAL I AR S5, XA AT B0 e A H
R SR AEARAR A REM . 2280 98 IR 7 2 H WA ZORAT AT B 2B BRI PO R =
R Z FIIRIERAL. 280, #5RE. R, MWLM =5 AR S 7 ENELRE T £, /£
WA TEF T, BMELIRNT G #RE R &L TR P REM TS0 H L, ST A E R R R
FhE. FERETT, HELH I 2 SR R ORI (1]

VR, T HA TR R PSR A T B3, 2 LRV 228 4l 7 ORE o AR AETE T3 X OTA
77 BT I H 25 32 3 FE A E AL (B 413 5 2 i MU P AL, s Rt s s, D sk
R DR SERFEX LA HIT VIR B0 TE o IR iRy H 1 7 55 U F ke D B, SE 2 1Y
7 M RS2 AT S 7 TORAR T, AR MASARIZ FH I Ay BERAR I iy o 178 9% o AERTFUE o, A
FEMARZ RARITIT, HAHRZINMIRIER . EIT R TFRISHTTE, E2RREG 2 ML
Jiids IFALOE RRIRER . SRR SRR T Hm sk, (A5 4518 A Bk 1(2]

AR OTA MWL, ZHED TR LA S BN, SIS NA . B3], X
—Abs BAh, BV RIE TR MR R, SRR LRTR T i L TR o Fr DL, A SO 2 R i (15
RERRIE ) (B 3EAT 74240, RENMRIURBIENER, Fi. i, b, iR, RILAEBREGIX
B H RO A R R 2 ) & R 5 2., A SCse iBd , BON OTA 77 it 1 LA B A R R 2, 4
A SN R SEERRY, M TT DA SE A e 2 BRI b A S EAT T . SRR KM
VAGHS TR B S e AT, [N AR S Wl S RAT AL SR 1A R I [4].

2. RN R AL
2.1. BIEKIR
ASCHESE R 3 R\ TSR GBI T AR 51 g R 8, 160 2023 47 6 1, il F s gy
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Al 2 REGFR . SRR ARG IR 3.

2.2. HETALE

B4 FE Pl b — B 7 i 2k B BV — e SR R, s SE ICEU R A iR, S EURIGEL
P BT — S T AN A T B . JRAAEE R 287 4415 BB 10 NS Eb i 3 ANLLE, BT AR
APPE S BENL LT, LR A S BT 5 LB, SR ke . AN 989 A EEHHE, Frlh
W EE 20T, BN 3099 A MG R . SFRERE. F=ita. AP, =g sk s,
R AT HANA T . e, BT T — 8RR, s R E R T, HERKRILEEN
S, IR &S 3] 3099 N AR
2.3. BIET#H

KA AR W AR R B N — P RE T AN 5 — P R, B E A B B 45 A T 43 BT 1
o B AFE TR, AR FAERERER . AL OTA Jifeilf i b i 173 S0 8 485 2 M (R AR
&, HAb o NMEENEDRE, N TREBERREE, Bt o B E i1 ik,

(1) F= s ARAE 28— DU 2047 $0(2060.5 J0)F1 2R = DY 431 $(4614.5 JT), 7= &N R0 IR, .
=S, DUEEAT AR ST AT

(2) TEFEREL: AR — VU154 R)FIEE = DU i 6 K), BikFErE 4 RELFRIw s, ¥4
26 RZMMBENFHH, ¥ 6 KU EBEHKHE.

(3) MRATHEIPr: ARIES — DU A1 847 /D) REE =0 50(4.9 7)), BiRiTHRI =Rk, H
4.7 UL NHIA— R, 4.7 57~4.8 43 INEIE, 4.9 4 KDL RIS .

@) PR N TR RZR B ATATHERE T, P RIEA RIS S A 4.6 45~4.9 G345
S ML R =AM IR. Hodr, PR R EEAERLE 5 4y, JE 1342 R 8dE, L 43.3%, HIRON 4.9 4y,
A 758 k.

(6) 7= PR AR DL AT B R I, SRR TR K 1% TS A B S BT 1
T, REMNARER “07 .

(7) MRS A : IR 55 A DL 77 B AR B, SEAFE AN KR, %= 5 BT & A AR 55 A K« 1
T, REMNWARER “07 .
3. ARF=E
3.1. EFEYT

BRI TR ARSI E R Y 5 HE X B RA KK R LD IR 75, 1
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SEFFIRNAR — R 7 ik, AR Y AR R, BACE X R &S]
2R BE BEH LR Z2 RO logistic 73 Afi I 52 F7 181 VA SURR Logit & 7 [B1H o AR E PR R Y (v =1,2,...,J)
Hi g AN, NS H Logit & Fr [A1H 7 BRI R IA =

L, (X)=logit| F,(X)],j=1.2,...J 1

1
:log{P(YSj|X)/[lfP(YSj|X)]} @
H, F(x)=P(Y < )| X) N0 0 H) R R AL
HYMYT X, A:
L,(X)=a, )
Hrbr, o NEEL By 5 x AL, A
L(X)=a,+pX 3)

ﬁ¢,ﬁ%%ﬁc%ﬁmW3meqywxﬁﬁﬁﬁiﬁﬁxm%ﬁF,E%&?*%&%%%#M
RRBEER) x WK m, &2 MR,
3.2. BEHLZRHE

BEALAR AR (Random Forest) [6]7& —FIE TR FE M0 2R S5 EAR . B PLRER NFEEAR AL, F£48
NFE L HIEZ A RER, @i bootstrap T RFEFAMNFIFIFEATH . EREREWE, BEVIARMMN S
ERRFE R BE LI B — S R AT T S . BJa, GBI SR A AR v v BT 409 Rk A5 H B A RO T
gER . EFENIARMRPI SRR T, B TR AR AT R, X T RE S ECE EE WMEEE
Bo SREBATHIRAEE, Wl F 58 40 2RI & RS, LB ORI S e R — D 3, Xhp
BEALE R 51N BT $L & XS, R m R R ) vz Ak e
4. BIBEE
4.1. & L= mA L EER EFEYIER

% Logit %€ 5 A AR, of SCH AR B HEAT R H o 1 o I S LD 20 S BN 7 e A i P AL
FEHe B R EHEN, BAARZRERER L IE 1,

Table 1. Ordered regression model variable assignments

*= 1. EFEERETERERRL

A TAE
ik 1: &iE 2 PE 3: S
H A2 A 1: %R 2. 4655 3. 4 4. 23k 5. PR 6: AL 7. HERG
JiRAT KA 1: K8 2: &9 3. G
JielE 1: EEBF 2. BN 3. KB 4: ¥ 5. BHAT
Futll:lﬂzﬁ 1: %— 2. th 3 &
TS E 1: £ 2: H 3. /b
[—E;ﬁ:ﬁl\% 1: %J— 2. th 3. i
ﬁﬁﬁtﬁilyﬁ 1: 'ﬁt% 2: jlzjizﬁ 3: *ﬂﬁ

X T2t b A P AR R AR, JATEENL 7 — A Logit € FF AR, FEXHZA AT T SUAUSR EE
Rals, 222 A TN IR SR . WA 2 FRTLAE L, PPN 0, X EBRE AR 8 2E AR
HE, BIFE Logit SEFFEIAT, Z/AH A AR KA E) A B K.
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Table 2. Logit sequencing regression generalized likelihood ratio test results

% 2. Logit ERFEIAT XA AR LR

Model Resid. df Resid. Dev Test Df LR stat. Pr (Chi)
1 3096 6413.579
2 3075 3003.116 1vs2 21 3410.463 0

FN K, R B AR 1 B VR IE AE Logit € FPRUEF, #EAT A~ B AL & 2 2 VR 5,
i ROE S M€ P Rl e, JFAER 3 v R ILE 7 [l U A A ) 8 DR 3K 22 M 4 R

Table 3. One-way ANOVA results of the whole model of ordered regression
F 3. EFLELBREBRZHFENNER

LR Chisq Df Pr (>Chisq) Signif
H i 2 7Y 0.95 1 0.330176
AT RAL 21.86 1 2.932¢—06
TR A 25.98 1 3.449¢—07
N 2649.67 1 <2.2e-16
MV 51.27 1 8.034¢—13
7= A 4.20 1 0.040525 "
RAT ALY 1.91 1 0.166564
Z R 0.26 1 0.609313
2 HA 94 1.74 1 0.187536
ES N 28.91 1 7.573e—08
P B {2 5.38 1 0.020393 *
T 2.77 1 0.095763
A=k 0.64 1 0.424173
A R 8.09 1 0.004451 ”
B e85 0.03 1 0.871297
T ELE 0.11 1 0.745173
Epriliyis 2.08 1 0.148756
G RHEIE 0.21 1 0.648094
PEHT 2 R thiB 4.44 1 0.035135 "
SR HEIA 2.28 1 0.131466

ZERUMIAE 0.05 E/KTT, RATRE. RIFEEAE. P ihito . SiPEcE. i, FeEUhAEL
PRI . DR . 4R80T 2 REGBIIRX 9 MR EER . mLLEBTFOABL, PrdfEr 288 mm LL
X R L BRAT A R O R R . B AORE, BRI @S TR, KBRARENAE, |
PAERE R A R A AN . SRATEL IAITTE, KeE AIC (SR GtTHE, #57 Logit &7 [BIAKIR, &
4 JEon TR AR

Table 4. Results of Logit ordered regression AIC model
%2 4. Logit EFEYT AIC BRILER R

Value Std Error t value

H i s 7 -0.1015 0.01930 -5.257
JiREAE Y -0.1651 0.03377 —4.890
7= vE Ay -0.1999 0.04328 —-4.617
MV 2.1862 0.05006 43.675
PE AN A -0.3687 0.04095 -9.004
TRAT VRS 0.1352 0.04397 3.074
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T 0.3104 0.08009 3.876
B 645 -0.4528 0.14068 -3.219
SLEEGIA 0.9291 0.58003 1.602
It B [ —-0.1117 0.05784 -1.932
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Figure 1. A heat diagram of the correlation between variables
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Table 5. Description of random forest model variables

7 5. BENARMR BV E 1 AH

ks TRATHVE> . REEUNEL. IRIGEES . T, Bk sess. SCRIARA . BOERNX 12 M2 E,

1.0
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-0.4

-0.2

- 0.0

B A i

Ji SHAHE(Y) CASSME T s B AR RO EE ()
H 2 (X1) EAR. BEE. B e, TR R BIERE
RIEFRE(X2) FE B BRE. RFREL . HHAT
PR (X3) E 2~5 2 |d]

MR (X4) 7 1~11357 2. [8]

7= AN (XS) £ 516~24893 2 [d]
JRAT AL PF43(X6) 7 2~5 2 |H]
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TIEN(X9) AEBERN 1, FEEENO

g 584-(X10) WEBERN 1, FEEENO

SLEPHRIN(X D) BETHEN 1, AMETEMERN O

4 BT B (X 12) BAEBUERN 1, FEEEMENO
BAEAEPRWT

(1) fE Pycharm Zmi 2% 4 T N AL 5 1R TN, FEA7-6EN Dataframe #30, )5 LA 7:3 B LRI 7
WERMAREE, HhIIZEaE 1859 £id, ML 1240 45 .

(2) 7EIIZREE L, f#F Random Forest Regression bR £ I ZRFEATLARMAR Y, B J5 78 I EE b 2k 47 MK,
M SHORAT IR, 52 RISEHIBENLARMAR R .

3) RAHIAEIGUETE, WU, I h 5t BEA AR MR R (v ff <

% 6 NI MRS RIEZ S5 13 B IR HLAR MRS Y ) 2N S8
Table 6. Random forest parameter settings table
0. PEIARMSHIRER

criterion max_depth max_features min_samples_split n_estimators
gini 5 0.4 12 18

KRS 5 A RENLARMA R B B AT W, JFH SR iR . AR, #EfRR & fl-score KA
R RTERE . PP ARSI TN SR . BAARS R IR K 2 fros.

BB ..
precision recall fl-score support
0 1.00 0.98 0.99 1101
1 0.87 0.98 0.92 139
accuracy 0.98 1240
macro avg 0.93 0.98 0.95 1240

weighted avg 0.98 0.98 0.98 1240

Figure 2. Random forest prediction results

& 2. BEHLARMTUNEER

¥ F sklearn.metrics Hf] confusion matrix pR %02 H|BEALARAR SIS FIRE RS, &R W0E 3 Fros.

Predicted Label

o - 4 1. 2e+02

1 0
True Label

Figure 3. Random forest model confusion matrix
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4.3. SHEMbSRIB/ORRFEITIILL

ROC (Receiver Operating Characteristic) it 2 & H T 1¥ Al — /- BB RERE ) —FHE H TR BRER T 2
S FEAGERYAE AN A B R FF)E FH 74 %2 (True Positive Rate, tHFR A R EUE)FIE FH 74 % (False Positive Rate)Z [1]
IR FR. ROC M SEL A FAf, VBRI REBR LT . R T ROC #hZk, FRATIEW] LIS 2 T (i
F(Area Under the Curve, AUC)fE R &AL I VERE, AUC MHUETEEIZE 0 B 1 2 8], elieir 1, £oR
ABE IR P P00 A 2 A R o

4 FORE S AEAE DL 4 2R 2% B, SR AUC VPN i FRont o SR AR AE B8 Bl L AR AR ABE 28 1) 23 SRR
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Figure 4. Decision Tree Model ROC Curve (Left) Random Forest Model ROC Curve (Right)
B 4. RERIEE ROC BZk(Z)BEN AR MIREY ROC BZk(H)

M 4 i) AUC 1HEKRE, BENLARMARTLE) AUC 4 0.9749, BIETF 1. BT HREMIKTAUC =
0.9190), BEMNLARMATIAY I 7 o = A TINS5, REfS S 4 M X 20 IE RN S Bl R AS, B 4% 0 € i) 4 5k

fe.
5. &t 51

AR SCASE )\ TR SR 25 0 485 FE AT X PRI AE 2RI 7= i (1A DA B AT W s, I FH Logit 7€ F7 [RA
Tk, SRS ARSI T T S A R 12 DB R S5 AT RSB R R, 2 B R SRR R A BE AL
ARMBAL N i 4 S AT TN, 2 H0RIR ), BEVLARMEBLR AUC  0.9749, HELT SRR AL (AUC
=0.9190), TMKEEER Ry, BEOS B P HOIX oy RGN A BIRE AR, HAGC T8 H oy Kk B

BENLARMAGE R BARTEA ST I T AR TR ERE, (EAFIE— SR B 2 b 5k, BRI
FE A 3 v AR R A5 P T e 2 TN PR, R Dy SR AR P R SRR FE IX BB 000 AT T2 I SR B (R R TR
FOR, BT BENUARMOR — PR R 0 U8, B E 2N SR, DRI AR f g S AN R R AR
X KRS B2 10 A B ] BEAAAE — 2 OB AR SRME 50 T LIE — B4R R A o] 32 T+ BE AL AR PRAR 2R 7E w2 4 A
BRECE FIIYERE, 9100 5] NRFEE B VE SO R EAT R . EAh, AT RAE RAS & HABNLEE 2 ST Bk
BRRFE S IR, DR T G KB e Y, AT — 2D 3 T TS 2
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