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Azold AARle) T A gre o wez w AT WAL ALl Jut BAL0R Helslo
shalt}. 7+ Q450 gigk A ANe 518 go]  WE LES WA *é‘ﬂé‘, A, FAA S, A
Bl AE Azo|A 7|43t d FEoR RN U AR HIE 9o =
Qokshd AobEl CTDDTRE] =3 Azt thex A3k 2IFC= 1260719 A4 T5= ‘4%”0
2} =2 FH Ase Brrekld B3 WE I Qe
A 2ol A ARE 7tE A= H#E—fré?éiEl)
1) TEo|A] Doc2VecE o]-&3to] WGAM 153} A (KSIC : Korea standard industry code)E 53 A| A3}
H| 2 ofo]dl|o] ME & S}53itt. g o Al - sl .4, sEY S
2) B3RS AT ol RFIM BAS o] g8l Iy 7 KSICO| sidsh= A dHiole s defd 23,
RDFE &3l Hx 2453 Atk <3 [>of g H el o] oF 1,5008H719] A g
3) B}5%t T ofe|dlo] i MEHE B 94 Elof 4137)9] ygAlH|A7F s2RTEQIeE A2 Hlo]
S99 AHE kL, dolxl B 7|Re = B0 X= AlF=AlE A 2EA ol = 5kste] A7} Ay
MLPO] AT o & Wulg &3t HAAL 79719 HAXE xFtet, AN A FF(day
4) WFA D50 AHIA AT oS35t AT typer 5, T T IFY T 37D, 24 #
E7F & ARlA NS 3% B (user type: ¥HFZ B A=A, 1870 = A &
Q] A Y(inflow area), 77]2] A1 th(age group) X 27}
= Aol A A|¢ks= CTDDTR 7HQIF 7 B o] A (gender)d} 22 57 HR Q9150] EQIEQ)
ARFA QI AR 2ol A o] 24 dare|E o} L o AR 27 241,640(724,920) 719}
25 AlFsHAEE g 191,388(574,164) 7] 2] TE A]PAE A4 5}0] Doc2Vec
ok 7% JHlske =3 naz ougsldet
FH Aese gotEr] f8 s2d ATy
(5-fold cross-validation)& 4333} 1L, Ho+ Adf ol =,
, Bt AT 3, AatskE 2@l =4 o]

Hojoksi
7] gl Au)

oiyﬂ
7 A dlolgl 7k Ak 7k
s 3l

Au2ef 447 148 4 9t
Fl-72

1) KSIC: http://kssckostat.go.kr/ksscNew_web/ekssc/main/main.do
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7l HojE 7IEh MF 2 FH A

(B 1) 7I= 72l Hlo[Ee] SA E&

By e
2 B ke 4 14,673210
oY s 1,260
Y AHIA 413
72l X (RIEAIQE MTFHEA| SHETHR) 79
Y REFS, FY, 5 S5Y, FL 359) 5
o g8 (@ = K
2 17 g9l Al 18
Y
=E
(E2) MEIA 0|2 40| T2 P 10| Bx
MH|A 5= 574 O|2t 1074 O|2t 2071 ojgt 307 ot 407 ot 5071 Ofgt 5071 Of4t
TMIE (%) 33.31 19.25 18.78 10.34 6.71 420 7.41
ol o] thopel A Bgo R ww dwelE lerAnadoey s
P=--Y "= S
o o e T2 v ot g
S0 wobstalr) Bhee Zzke] Aol ek 712k g
. =315 3 ] 2=
Mrgoleh. % elol Al A9l NAje] Alul A F30e) p= Ly THAHE LIRS
UL oo e
L
o

g+ A ol (mean absolute error: MAE)
N7 o] Hl2E glo|gj7F Fojx|aL 7, 3} 1, 0] A

B dEe Fhol2t & o, &9 Afoj(elH)e] &
w2 ofm|gith webd MAEZF WE45 o 4 &
nejEe gl o Eoh

MAE = —Z

Twi ™ Tui

5.1.2. Fl—score

UZHe] g2 5o tigt 3312 FwP)e} A
AE(R)o] FolFE ol ofefjot o] Hojum, &
2 o5 g%l Eoka itk ojn HHw ofold
© 8ot AH|AE oju]git,

F,=2xPxR/(P+R)

5.1.3. B4t A%
MRR)
shutel ofolgle] 278 9HETh MRRE U7je]
A 2Fo| FoIAT k, 7k BHA 15 uZ N
Ao} ofoldle AT Al TAH ofoldlo] 9]x1% Lt
9, ofefe} Zo] Aolun] £248 2 Aol
2% oJnjgith MRR HE0RE £& %7} 257}
: o] g 4
ageol7]
ulgke] Aulsg X

oV A5t

%9144 (mean reciprocal rank:

=,
'6_

o}
Ao] TP Mo| o] L= AJH|A

2 7127} Qick E 57
St AL 1Eo] AAY 30%

[e] S
s 8 % otk

O r
i
flo
1
N
N
=5

o
~

)
=
g AN <E >0 A &

1A
=

b4

o

Sl
=2,
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-

o
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S

1 1
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, GSVDgpm&t

o] g3t AutgE H7Istr] wiEof
SVDpm@ 7|8}k T3k Ozsoy(2016)7F A otat
719HKNIway), B ZEH
<=

WAl o)g
B

S0, ey, dEs
5.1.4, A7skE &2l %34 o]2](normalized X3
discounted cumulative gain: NDCQG) ;
AR ofojdo] }2 ofolglHrt FAAo] HrH= Word2Vee 7]REe] Wi-§-
AP AR &, TR0l 2 ofolg] o] (NNway), Sto]Ee|E =3 (KIUwv)& 123}, H]
F7r Awo] By B BeAo] gl FEHT A 9 384 $3l Doc2Vecs -89 HAI(KNIpy,
ol wix|=jojof st ofolele] $jx]of ulFEte] ® NNppv, KlUnv)= &3k 78ttt Word2Vec]
A4 dol HdEE Eoh ol 1912004 9] Ao %~ Skip-gram X210, Doc2Vec?] 7-¢- PV-DM L&l
o A2 e, Ro] AM k7kA] 9] T Ao o] & Aee E7| diwol, sid 4ol 7k
wfel A2 pes ofoldle] B2o tepd u, ke w 8% B7F Adet vlugint. of fow 4l 43S
1} 7ro] RolEt} AntH oz, gH%L =27t oo Sha 71N R4 SAES o RN 2230l gt
2 a}o] k 79| ofolel A o] Aio| Zrtil H7s AEMCS®} DMCF, 12|11 Az e 7|9k & A4 7]
2 9} HF 27 9312|291 STAMP(short-term attention/memory
riority model)2} Bl B 7} tHLiu et al., 2018
pee = bealibec ia—gmi 94)_1 15 o i}ijoq oAt )e 2%
pee - Y hego, clole] o] sael Sl s
a o ok o] 7 A% o 7R 4 GalgEES RIM
mCG,= 3, 1052 D BHS olgdto] 43| ujRel, AEMCuue}
DMCFrpy@ 7|8t} 8H ARg-ALo] & Aol ARtz
TS ALEH= STAMPY| 749, RFM 2402 A44]
5.2 Hlul =H Yu2lS a Byel fEAS AL 9% Yz dugFEos
H, G B4 7S AESHA] ghokon, AL Al
& AAIE ARSI A MRS AL L e by 2o ge wel e wslz Aol
2 O 2o qo A 2a vheA 22 4%
of ujA= G getstr] 9is CTDDTRE] W E &
1353}, Doc2Vee S s 98] A
Fol Doc2Vec dlof ojgt Zuli}

& g]& 77}A|(Ozsoy, 2016; Liu et al
Sharifihosseini, 2019; Nassar et al., 2020; Shambour, 2021)
= bets) sl ofefol A Aets BE oelZ _
AL O R
Tensorflow®} Keras 2.4.0-2 AR8-5}o] Python© 2 -
oA Hrkstict " _
I B dm(PV-DM)Z} db(PV-DBOW)ZS 27}5}%it}. E3}F TE
|4 A7 QA4S 31E31A] &= HE-S CTDDTRo
(CTDDTR without temporality) 2 HH3I4ch 9& =
_0'1:_

o] CTDDTRodm& PV-DM 7|8} TEO|A] AJ7HdS 11
HPALS Urehe Z7te) mge AnjA)

dEglon, sd3 A9 24
7t= A Hlold A|Eoll= a1719) BR JH7} ¢l
7] WiZell 7H= A dlolgof A4 A85h= A &
7}—0}11]— u}2kA] Sharifihosseini(2019)+= RFM #4]-&
IR e e
VDSt SVDE P 4 o

Fgstol P 1go] Aulzo] g B
S B HelY el AN
btk 2 AT A S04 A A3 REM 24

A2t
7 H23H H2&
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7= Hol 7IEh ME 2

il

o

5.3. CTDDTRY| H&io| M5 Hlu 24

2 Ao A= AljkeE darejEo 249 A g
271 f18l oheket A4 7kollA19] CTDDTR} CTDDTRo
= B7ion, Hop dukdQl AukE 7] sl s
HAEES Zgste] Pat W AR S #7613tk
Doc2Vec?] o] wj7j#H<4=7} CTDDTRA|A =7 5
of S v o Jlormz, w7l ¥45o] CTDDTR
o] Aol BA, L2 Arh FFFe nA=AE
F7F ZRlsteit ojuf 24 RlE=4x(minimum word
count); & ©]-§3f o]&Wel EgHE T An|A9
HlE=p7h A mekel A9 AARY. 718 o
A Al 2Hlo A HlolEs dHHA o e 5|45

2 Rk WEEE ofoldl g E3bslr] mizol, 4
A

ok
o
m
N
=
c
é/,
rlr
g
[\e}
g
=2
g
8
s
I
>

ahm, 8k 3142 Doc2Vee 8 5159]

2]
= o
Nk 3152 A gk vt 2 NilE 27)4 PE

(X 3) CTDDTR H3#H MAE M5 H|w

k| HIE|=77| MAE(2XH) IHME 2y HIE 77| MAE(2X}) M=
10 0.6992 (+0.070) 16.2% 10 0.6348 (+0.049) 7.7%
CTDDTRodb 15 0.6862 (£0.057) 14.6% CTDDTRdb 15 0.6125 (£0.030) 4.3%
20 0.7265 (£0,083) | 19.3% 20 0.6456 (+0.041) | 9.2%
10 0.6768 (*0.35) 13.4% 10 0.6016 (+0.031) 2.6%
CTDDTRodm 15 0.6676 (£0.045) 12.2% CTDDTRdm 15 0.5862 (+0.023) =
20 0.6952 (+0.045) 15.7% 20 0.6232 (+0.024) 5.9%
X SEoE JiY 947 ASS HOl RHZ BAR WSS HITNEC H A5 20| N HEE EAR
(E 4) PTE 4Xof I}2 CTDDTRdm A& Bis}

AlZH 2k MAE xS EA iz RS 8& 3 MAE QEpH
week 0.7905 0.030 1 0.5862 0.022 0.7596 0.121
month 0.5862 0.021 3 0.7977 0.130 5 0.5862 0.021

season 0.6016 0.027 5 0.9892 0.197 10 0.5961 0.020
% SHOR Ik 948t H5S Hol DES HAlR
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R 22 WIES O SIFE e} o] AR &
& 29 4 YRS 12 Ao ol EaEe o
G ok A NESE B AET 42, A9 olg
A o2 G AH]L EE0] Doc2Vee 2ES &
A o AAE ] HRo] FHEA Ghethe AE o
APk ol FH A ZotollA & LRl ofoldl
ZE AEFE(item cold-start) FA| o]tk E3F SHT} A
2 Bk SolA B MAES MY o FREL
7o) ket ATE Qgick tebd S0l HEHS
95} TS 59 NhEal Ao el vl
. o]2jo]l MLPo|A B3l 1 220] Qg
B A7]0f ThE A5 < oA & 4 Qlo] 209

Ft Al ofol@e] B ML ofUie} 7 RDFO]
71k o] 7= A dole e =2 ofe 1
2 Q42 E33le] AH|A ABEE o =3ttt RDF

<# 62 Z} HZ 249 CTDDTRdmS] MAEE U<&

A

ox, _Iﬂu,
o

Ay

u=)

=

o

%

(]

=2

mlo off 44 ofN v @ o
o
ot
fio
oﬁ
rﬁi'
o °
a
. £
&
=)

o
2
L 23
B
=
=
Lo I
e

ol
S

2
2
o 4
o r
09; of
L
~
1
i)
>

Avkol SAIA, “AR oL AW 2 AT
7:]]X H E3F CTDDTRAME] Ao 2420l
STk 2 “AMEA e RAA Je

U P A ol B A4 A
S% mele s 24 Aulse] 2 ARR vAA) ok
e ofudith ot “AbgA F M U F8
3 8, 71 “Rgd AL, G, @A o]y
AR My girow 2y

<& oA & 5 ol A Ak
o] WE 4% AFoH the BAL kit
HolZth MAE2} MRROJA|, CTDDTR H+ 28.
9} 15.5%2] A OZ T2 H WrAlrc ©

_>rL

]O

rlr r;'ﬁ
mL ok
Mo >~

<=\"

o Aloleh. AR ANY KT FAHA “§ AR
(# 5) MLP g HIE] 37]0j| [E CTDDTRdm M5 Hat
Ml 37| 10 20 30 40 50
MAE 07155 0.5862 0.6080 0.6701 0.7292
SRS 0.027 0.023 0.021 0.269 0.272
X% SEO= VI 24t 455 22 2EE AR
(E 6y X QA0 [I}Z CTDDTRdm AMS 5}
HEXQA MAE QXpHE 29
elg 05862 0.023
7Y R 05346 0.0160 1
=HX] 0.5353 0.0267 2
R X1 05498 00301 3
HYh 05650 0.0329 4
g4 0.5709 0.0724 5
=2 2 0.5945 0.1814 6
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7l HojE 7IEh MF 2 FH A

(# 7) Hlw 202|F 7t g5 dlw 2t
S g5 ot zqt CTDDTRdm2| M5 7iME MRR
MAE Fis MRR NDCG MAE Fis MRR NDCG —-NDCG
GSVDreM 08729 | 05992 | 06080 | 03796 | 39.2% 41.0% 24.2% 55.2% 0.2285
SVDRrem 09167 | 05103 | 05459 | 03307 | 42.1% 65.6% 38.4% 78.2% 0.2152
KNIwav 08513 | 06080 | 06201 | 04794 | 37.6% 39.0% 21.8% 22.9% 0.1407
NNway 07897 | 06172 | 06261 | 04902 | 32.8% 36.9% 20.6% 20.2% 0.1360
KlUwav 06923 | 06916 | 06346 | 04914 | 233% 22.2% 19.0% 19.9% 0.1432
KNIp2y 0.7813 | 06330 | 06521 | 05060 | 32.0% 33.5% 15.8% 16.4% 0.1461
NNp2y 07397 | 06572 | 06661 | 05123 | 282% 28.6% 13.4% 15.0% 0.1538
KiUp2v 06832 | 06742 | 06746 | 05305 | 22.3% 25.4% 12.0% 11.1% 0.1442
STAMP - 07947 | 07527 | 05564 - 6.4% 0.4% 5.9% 0.1963
AESCrem 06042 | 07667 | 07480 | 0519 12.1% 10.2% 1.0% 13.4% 0.2284
DSCFrem 06267 | 07437 | 07262 | 04930 15.3% 13.6% 4.0% 19.5% 0.2332
CTDDTRdm | 05310 | 08452 | 07554 | 05892 - - - - 0.1662
% GO J1E 245 M EOI DS BAR, HME2 HlmhMEC 2 s 20| JHME FEE BAR, 7182 Hln
et 9] 74 ?—#@ sS ZHS HAE

™, Fl-score2} NDCGoJ| A= H 29
8-S Bolrh NDCGE 3

3%} 25.2%2] 7
Aol A wo] ARE-E

= &9 10749 ofoldlE S tie= Atk

z2F FAHoR AH B Word2Vee 7]9F <t
HFA(Z, KNIwov®t NNwoy, KlUww)S 1233 of
CTDDTRdm- BL= A3 A] Ft 2 02 OF 264% -

43iek. Ozsoy(2016)7h Aokt
BeEe FaAskn £ REA A§74 15 2

RS A1 Al A48 1 2 Al

[e) 1. O
e A EO]% Aoz

pz3e)
EIETASI ==

ol elet,

3 el e olst 2 83

Word2Vec

‘6]—.‘1
5

g

2 Apo]9] Aeliz BAe o]
0]%] 11, CTDDTRdm}.c} ot

83t KNIy, NNy & KlUppy 2} Bl a3}, 71 A3} 7]
L] WA(KNIwav2} NNway, KIUwoy) E 0 A QFe
H U2 5 Erh o]2fgt A= Doc2Vee
o] T TIgE oi7t ofd A= HEstaL o)
El Au]A 7he] Eatddo] AslE7] WiEo = o T
Z12vt CTDDTRAm-> o 413] s 5% ‘33}194%%
7)5}H Alx|o] CTDDTRodm %% LHTH &
MAES HO{FETH<IE 6> 32). o]t dit= TEOﬂ"ﬂ
3 A7HA 2917} DRoJ|A =Jgk MLP7L 523 /]

ol A

¢

flo

)|

)

MRROA B 25%2 ok o 1} uhe MAES}
Fl-score, NDCGof| A 13.7%%} 11.9%, 16.4%2] 7| 41©
2 714 92 A o e S Bk MAE
94 Axt 257 Aol ge] MRRY NDCGE AlA| 24

ol A topk T FH& ST MRRE 19
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S 2 xju| A oA T ¢ x4x40]1 _?._/T:@ 7)-10]3}31

Fl-score?} MRR, NDCG2] 37}4] Hw=nt H7}sict.
STAMPL: = 7} DNN 7]t 92 Wl sic) o e
=L HoZFX|4F Fl-score Y NDCGoJ|A] CTDDTRdm
of Wls) Axpr} o7k vt of2fjt Aik= A|jbE
TEZF Al 719 2 A @ 2 2Fsh, MLP 7]k DR
© REM WA S9J510] 1014 5714 Hwate A
A g Aaes AdsH A5 4 e vl
aiek

upAEte 2 < 750 L3E MRRNDCG Sl A
%2 vtk T A|5e] o] Tk EIMRRNDCG

o] H&HF MuIL 17) A 107 BF FH 11
s A7} o ARk AR F0 A2EL A

o= AgA 5 ole FHS AT 2 17
o o e AlHe] 78] Zick Qubo R By
o FAH Y A AF ol Fof WEakA) gow
S 24 AHIAS ThA ol §akA] sroefsty] i

o, A= AFEH= 5

T sl CTDDTRAm¥} Word2Vec 2! Doc2Vee 7]
Wb WA DNN 71 2 b Ae) 19] 9
A AR A39] 109] % WA AR 2] AR}

9] Behws} Fasih. of

1
)
2

o At B
Ao 946H A= 140] DNN Zgl9] T&HojA] o]
27b = 4 Q7] wfizolth Wil hAlA Tj=w 7]
2t STAMPE= 0.19639] 24 %|& 71|31, CTDDTRdm
2 Al 719k 28 STAMP Kt} W2 2jo]& Bt

292 XAAAEAT H23H H2&

E 0 J?loi el el o1 Aol 4 3
t}. CTDDTRdm®} STAMPO] 79 AH| A o]8-9] &=
A Q5ds dolE ndd ?eréow REgsHA| e,
DNN 7|8ke] = 234 o]
3 Y Ayl 0§ ¢y
Al sk ofe) By AuIAE AL
7] EH%OH w3 4°ﬂ o] - 5

= A EﬂolEl Agol E3He S E‘?f/}% 7
A Sk
2| FA 5(2020)> =AFH AlLES A6 §
3 A2l dlolEE AR °]529] 7= SAR(simple
algorithm for recommendation)-& HFEF O 2 thof |
RS ARk Wold 2 A7} o] Ak
o ZodA) Q00 AT ATkR 20l /4EA AE
ol 9o} ¥k 7} M52 o]l A7) Rethe WL
Tejsjof stk ARl ol2 AT, ATt 291E A
BAoR A okokth AR, 295 (2017)
o) EATR R AAUE dAoR A7E 4
k= AHollA g Au|s EmrdlS FA= g &
ToF ApdstEnh o523 dY dEHIPS WEeR
BCBCF(book contents-based collaborative filtering)2 A|
st AgA xeuT By e A7E
SOl sgieh. 2 QoA weh gus vl
L ELEE EEMEE PN R
2301 WAL vloldo] AT 9 AH§H
ARo|A W HHE o Aoz Wolrk
utel el AvLE 770 BEE AvtE
e s SeT WAL AT A T

oF ZAIE oI8l7| = skt 4 AlAER olef &

FN

gzl

re

g



o ARl 7199 TS BY 4 Uk SR Y 2 2XH0 9ROR THE AR 15 4B
of F 4 UTHEAM 5 2020). £ AL PFOoR  § PAR THRT AY /7EE BHOE B
SR AR A4 o) BES WEsHe ZkE slo] Doc2Vec BYS SH&AI) E 7kE dlo]E

golgE ddez Jvke dolM 719 A Al ZASHA ¥= MLPY| k55 913 23 (5, BH)
Q.
[¢)

2y
ofo
o
=
2

=3 ApEehEy E9F RFM 4 BllS Agsis o & AAsh] fiete] AMSEE RFM 245
o] ¢Juld 73} RDF 2|4] 2 9 o 2]y ¥ tKSharifihosseini, 2019).
= SUHoR HEste] AR BAo] e A =l 7P et TEA] - shuel AlFell A
ol Autkel 8¢ FH Fo] MIFEHES Jrk= A AA 7A= A dlolEel dist de A, At
oA A2 AR Rropsoifint, o] 241 DNN % Al 79ke) #4 are|5S
LR Thget A H A ET fet o=y
Ebgtt. 53] At W A9 DN @ e A
6. 22 X = &7 9 107} 5 F2 T NME Qg Ho] T et 4
oo HYlth EZL RFM 2408 2 97t a8
22 WP Alo] FEHER et glen, ¥ AR MLP REls SR o= CTDDTR 4
F RS Algste] WFAE Y] §gk =4 Al o] WA B EN(S, U )] FAE S5
Hlo] Zs] A F AbdAlel §RE L Qlek Aol Sl wHs 7HAAL 9lon ThE AR glolE S ZInk
£ oy av] AEtdy) e 238k s A g o= AA 38 T2 A H8E e
olel7} 33 Alagloll AEEL glck eyt 7] @ X34k ek 2 A RDFR e B2 9455
B AHIA 2 Aelas 7ks A dlolelzt el SRR A BV Rl g Anls S0 2lof
2 B2 Qe AA SEAHIR0A o g kst AR T BE 8459 FakS wRlen Atk
7h AT e S8 aefekA BRck B3t ol oleh 845 ofold FA mHgef mabHo R
G Auls dee] Fagh A4S vixls aasd gt U9E ¢ dlee Btk
R o, o Aadt 24& sl Akt whE olgdt Aedt ool = okl & Aol &
WFAe| Fu| Wete 1E a7t Qi 5 o agsjord Al 714 AZE Rl A delA

g

X o7lof| A= GDPRS &3t Ao A g2 1 &
ZoA T AuAS 24517 o8l 7hE A o] BAS AEEhy] 98t A e IS AR g
2 5

of
E|E 7]¥lo & 3k= CTDDTRO|E:= A2 S A 7HQ1E fIRE otol|l 3 AH]2of He A|jto]
Albgct AQbsh= W2 AP ARgAF 159 A Fu=A ok Q) RS BEstEA = Qe 5
SEE g ARAF IF 9 AHIA ﬂEE’J HEl S Ho| 7bedteR Aot vlolE A we] et &
o551 TEQ} sk HEQ B 245 §oole & 97 Fuks Zar) ok E3F CTDDTRE] H&-
MLPo|| 7|He & DRO] & 7}A] &R A"t & AS st HdRt MLP HEAE AR-Rth=
3] Doc2Vec 7L 7jHto @ al= Aaw mulg o] Ar Ao RE A€t FFol= GRU, LSTM,
AZHE a9l HFFog #gsly] 98l TE Wale RNNIF 22 Hop Judt dgaldis 2ARkL 2
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[ZU 28]

. AEE, AR, Jds (2021). AutETSGo|A ) wiEr glo]
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( Abstract )

Card Transaction Data—based Deep Tourism
Recommendation Study

Minsung Hong*, Taekyung Kim**, Namho Chungm

The massive card transaction data generated in the tourism industry has become an important resource that implies tourist
consumption behaviors and patterns. Based on the transaction data, developing a smart service system becomes one of major
goals in both tourism businesses and knowledge management system developer communities. However, the lack of rating
scores, which is the basis of traditional recommendation techniques, makes it hard for system designers to evaluate a learning
process. In addition, other auxiliary factors such as temporal, spatial, and demographic information are needed to increase the
performance of a recommendation system; but, gathering those are not easy in the card transaction context. In this paper,
we introduce CTDDTR, a novel approach using card transaction data to recommend tourism services. It consists of two main
components: 1) Temporal preference Embedding (TE) represents tourist groups and services into vectors through Doc2Vec.
And ii) Deep tourism Recommendation (DR) integrates the vectors and the auxiliary factors from a tourism RDF (resource
description framework) through MLP (multi-layer perceptron) to provide services to tourist groups. In addition, we adopt
RFM analysis from the field of knowledge management to generate explicit feedback (i.e., rating scores) used in the DR
part. To evaluate CTDDTR, the card transactions data that happened over eight years on Jeju island is used. Experimental
results demonstrate that the proposed method is more positive in effectiveness and efficacies.

Key Words: Smart tourism recommendation, Deep learning, Resource description framework, RFM analysis
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