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The Recommendation Algorithm Including Effects on a User.
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When people buy an electronics goods, a car, or a house which is called “shopping goods,” they consider and
search items which to buy for long term. These days, users can consider and search such items on the Web more
easily. Users can learn much knowledge from items they watched and find which characteristics are important
for themselves gradually. But, past most recommendation algorithms ignore such process to buy and they always
recommend the most likely item to users at the time. These algorithms are not effective for users who don’t decide
to buy items yet. In this paper, we focus on Shopping goods which is considered for long term and propose the
recommendation algorithm to motivate users who will not buy such items but be considering. Our experimental
results shows that the proposed algorithm has 1.14 times higher CV rate than the past algorithm and our proposed
algorithm work well when the transition probability to recommended pages is higher than 40%. Our proposed
method will be able to have users decide to buy “shopping goods” by giving them good knowledge about items

they want.
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DR EABIE E FLLL T\ 2 —F DR EABEN S, %
EHBALUTOWROEREZWEETS. DF, BEO/MSHES
AT BIF =R B AT D W BEME D &R &
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RHEEEZMAL TWD Z 0L XT3 [Linden 03]. A&
WTIE, 7174 WiF) 2HET L2012 OERE% T
IZUZZBEMEREEZ VWSO TIRARL, CV RKOM EITENLD
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Hir-nrEmiEE s R U FiEE L >TEY, 1 VX —Tx—
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2 [thid 18], ZHUEZ2— Y OREIFIXER O EE &5k < AHET
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T, FRMIZA—YDPEATETHA OB EHEL, ftho
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H2EORTORATREBHET I WREEOS ML BT
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EERUMEERTO T SO0 —F 205,
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Fzldk, HOEY BOBAZBET 21— FEICADES
722, BEOBENIEE B, FORTO—H ik
TR IERICIED BkDZ(L 2 BERT 5 FEERET D.
ZOFEE, T—PDHE U TV BRI 2 S T
B U, FRIZEEADEN % ER XY EREEL21TS 2
LEHRRIZT D,

FRTHAHT 27— RIIABEOYMMHERTHD. AHE
EXFE) FMAEROEHTH Y, ERIZFEAUMBISFEL R
W, 2D, RIFFETIE, 1—Y, EhEE2ICHZIZES
DOTIHEL, HFELUTHAH—OA T TV IZHET D EOIEA—A
HEDEARRT. 5 U AEIIBHRIZEMPEDDGE I
LNBHET, FEEPIBT 1 DUNROAREEL VD EMIZE
{YTIEFES.

DEFIRITIIZR2ICHEITIT D k-means IZAR I ND Tk,
DDV —)V & AL T SRERD LS BED, FHT
BELIV—NVTITD EDOBEFEND. RIFETIE, FhkE
ROBIROURTINSFHEHTHRE LN —IIHEDE, i
TS kR .

RIICRETIHETIVITY XLE2RT. TIVITYALN
T, Transition_Rate(c;,c;) I$BEERDR— ¢; HOHEFE L
72R—Y c; NDOEBMLEEKRT. F£72, History[—n] IZ6
BREBOBRFO n F2RTEDLT S, 11 ITHTHOHET
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£ 1 BETHE (BENE OV £% LA X2 HIETE).

Algorlthm 1.

Input : AllHistory = &2 21—V DM @M.
Input : Nigres: = FEBED > BRI 2 e D4,
Input : History = AllHistory[—Niatest]-
Input : Future.c = % &3 21RO B E[RI%L.
for i =1 to N(C)
for j =1 to N(C)
Input : Transition_Rate(ci, ¢j) =
CR=IME ¢;R—INDEMHER.

8: endfor

9: endfor
10:  for i=1to N(C)
11: CV Rate(c;) = Prediction(History, ¢;, Future_c)
12:  endfor
13:
14:

* 4 o
¢’ =argmax.; ¢ (c,,...,

Output : ¢*.
15:  Function : Prediction(History,c,n).
UpdateHistory : newHistory = Array(History,c).
IF (n=1).
return Transition_Rate(History[—1],c)
xp(conversion|new History).
ELSEIF (n > 1).
for i =1 to N(C)
CV Rate(c;) =
endfor
return Transition_Rate(History[—1],c)
x (p(conver sion|new History)

17:
18:
19:
20:
21:
22:
23:
24:

Prediction(newHistory, c;,n — 1)

=N ovRate(es ))

+(1 — p(conversion|newHistory)) X )

MIZ Prediction B %P OHT Z & TEHEAT S, 2417HT,
HREIN/Z—ITO CV RIZ n [[HEOBELANIZ CV T3
%%z LR LTS, 20K, 13{7HT, HEFEML 2%
Wit 7 3D R—=T D HAFEM R CV EDERE F S —
VEREIRL, TOR—I%ETIN—Y " L LTHNTS.

RERTIRIFIRET N T ALD Future.c =1 L& E L2
AT, ZOGEEHEL-ZHTTVR=IYTOCV EE 1817
HTHHL, Hjjj"i‘é

PERTFIEE OMERIL, FET 2RO RBO S 7217
IREC CV REFHT DR THD. TNITE>T, ERFIET
X2 DR TERYE CV EREVYE2HEETZDICHL, £
EFETIRFERNZ CVREEOTHET UM Z2IRET 5.

ZZT#B U 24k F X, Richardson 5 DREZEL /-
CTR(Click Through Rate) ¥ V) Fi% [Richardson 07] 2
ML T 5. COFRIIHEDLEE2 I AZV VT, ThE
D CTR £ RES 2 & T, HBDEEITHT S CTR #HEE
TEFETHD. 25U/ Web ETOEEIZA—TVHEHOD
I—HIZe>THY CTR DEWLAEZ2BRTLEZIEROS
hd.

5. EEREER

RETIE, REFEOHFYMEDOFEZ1FS. Suumo DO
T—AEHMAL, HEI-TFORKFIKIZED CV £, kT
HIZED CVEEZREINT S, T LU TTHENDOTFHEDELH
B OV REZIKTS I T, REFEDOAVERFES D E
NTNWB I LERT.

5.1 =EERAE

BRI RT =05, Y1 NNOWT 7 ANORKT
IR AEFoZA—FDSH, 400 H1—F2HHE L TF>
o £, 32—V, WEESET 720 41 HiTHEL -8
O, FEETL—IEEYD, HEBEOSEETo. V—Ib

IR, FrEt, il icE D S TN ENORET Y
DEMPFE L HWITRD & D, FHEARIZHD2YHFDOAE G &
U, 2807 JVIIHETIEDEREL~. Mg, 200
WEYM AT TV LIER RIZ, HYMERT T REERO
A—PFIZE>TZEDRETHRERW CV REROYUMEA T I
V2REET2 (REEFIE) . ILICEORREY EDREE
dbf:J:’C?%ﬁ\ﬂ CV RxRoWhAnr IV 28HT 5 ($2
KRR . RBICEHEINZ CVROKREZ{TS. 72U, ##
KFREIFERD Future_c BIOBETRIAENS CV K% L3
HUAETHEHE LTS 720, KT 25 CVR IIFHERFILETHE
BEINZYHEDEE T, Futurec RIOMETHAENS CV
REEFRELAZBDLT S,

B DFER, BEFIED CV RAEITNE, [ko OV %
ZERUZEEFEPI—FOMETHICE >TAEYTHE Z &
NERD.

Z2 1 ND p(conversion|History) 3L TD X DITRkDD. F
7o, PERFHELL, NSV CV ENEHONERT 2
DIZ CVR ratio R ATD & D ITRD D, wEIT, REFEN
PERFHEL L, BOCV R THD I L2RTDIT, #
U T—4ZWNT History 222 —YBEEH LA CV X

BRI REZRIT /2. MEE, Fllp = 0.05 DEEKET
S U 7z,

plconversion|History) = el ogl e ch ik
. CV R(IBETE
CV R ratio = W
52 R
FERER2IRT. TIT, CVRFERFIR) IZTDRHT
RE CVERVPEOIEA T T) 2 BT 2R FHEIILDE

R, CVRIRETFIE) FZ DR RN S Future_c FIBANTO CV
JOMERE ERYUAZREFIERECLDIMEREERLTNS. T
NENE AT TV OR—IHEROL—Y (History DIEH)
DA—FIHNL, ¢; DT TVDOR=VEHFEL ~HED CV
RE2FLDOTND. SRZRELEZATTVOE N(C) =284
DT, 28 DIERMNH DN, Z I Tk Futurec = 3 DEHEHD
CV R ratio D&\ EAL 10 2R U7z, REFIEIXI D 28
F Future. = 2 DHET 12 fll, Future. = 3 DHET 14
i, MEDFERMEREFELVAERIC ER> TV .
TNTNDFERNP S DD -7-Z L b RS, KD Future_c =
3 DFERTHEE CVR ratio DEWEE, Y573V 5 2H]
THOI—YIZ, TORMTHRD CVENGVEFHRINDG
YMEA T3V 21 2R LD E, [FKE2EDAE CV R
EELSBRDYMEAT T 8 BHWIE LA, CV RN 2.92 £%
FARDZEERLTWS. YikA5 TV 513885 DddiD
Effitg R~ ¥ ay, 21 BRSO EMELHmEY v ay, 8
IR D EMTE RHEFEER LTS, DF Y, 4 THE
ENEEOS VY a v EBELTHE 31—V, Rixdhoy:
SO EFEOYMEO HNVEERREGE Y, RICHEOFE%
WHET 2 AR ZBEBEME BB LN TED L 2R
LTCWa, 2—HIZFA—HIg THOES OV 2 #iET 2 Z &
T, HSOYMEOMY % ESERE G ATV LEHFERD I LN
TX3. ZOMDFERE2 Hb L, SEAYME BT I—VIZiE
M —Hig T, BOTROYIM % D, (KEERYHt2ET1—Y
Wi & O HB O TR OYME, oYL T3
A —HFITIEKA DO % WET DA A S N7,
INSDMERMNS, T —Y2HEL BRI LT, g,
Hulsk, FEBOVTNNDAZEZD LD B2 HETSZ
W, AT ORKNEHEEDOWEMEEZEO TV EEFRS
nad.
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* 2 RO (Futurec = 3 DFAED CVR ratio D3\ LAz
10 f#, “* & p=0.05 CHETHD I L %/R7. )

History Future.c=3 i ‘
c¢i CVRMWERFE) | ¢ CVRIRETFIE) | CVR ratio  z test
5 27 1.06% 8 3.09% 2.92 *
9 27 1.39% 26 3.57% 2.56 *
2 20 1.37% 16 2.95% 2.16 *
8 8 2.90% 5 5.42% 1.87 *
6 8 1.72% 4 2.44% 1.41 *
22 27 4.05% 21 5.59% 1.38 *
28 23 4.46% 19 5.26% 1.18 *
24 24 4.09% 23 4.62% 1.13 *
4 12 2.11% 9 2.36% 1.12 *
3 7 2.59% 6 2.89% 1.12 *

£ 3: T CV £ (9 13 p=0.05 TEETHD I L ERT. )

Future_c =2

Futurec=3

F¥CVR ¥ CVR
PERFE 2.99% 3.55%
REFE 3.48% * 4.06% *
CVR ratio 1.16 1.14

RIZ, BIEDFEHD CV RE K 3 ITRT. Futurec= 2,3
ELLDHE0D CV RTE, REFEOHEEDOAVERIE
NTVWBIEERLTVD. ZORBBIRETEIC L B HEFED
=D CVERALIZEHTHL I LE2RLTVS. LU,
ZDEBRTIFETOERIER Transition_Rate(*,*) = 1.0 &
LTV, I—YREEI NGO R—VIER T DR
I, EER.

ZTIT, ZOEBHERLELMILLGAEDOT I T7EK 1T
~Y. ERMER (Transition Rate) #{&K< 951220, fEkF
ELFBRD CV RERTZENDNE. ZDkD, 2O
RIFREFEONRENRKBENZGEDORRE 25,

Transition Rate -- CVR in N times

0.05 -
e—e proposed CVR in 3 times
e -e previous CVR in 3 times

0.04 e—e proposed CVR in 2 times | |
e -e previous CVR in 2 times

CVRin N times
e
o
w

o
o
N

0.01f

. . . .
O'DCI.O 0.6 0.5 0.4 0.3
Transition Rate

X 1: #EEEL2R—INDEBRER L F CVR DZAL.

6. &R

AHFEIIREAROROEHT, 2 —9RX I EREN
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goods)[Melvin 23] LRI N2 HEIICHEAT 2R, HE,
BEICARZED AV T VYERPEZ NS, 25 L%
AT BHEI, VIR 2 L2V DT, fERFEIC
FBHMBLAFOMBII LD EEZ LN,

. 1 .
0.9 0.8 0.7 0.2

KEGTIE, I & D= VEBMER (Transition_Rate) %
—EBLRELTWVD. SRIDFERTIX TransitionRate = 0.4
PEDL EMEDIERNAER CTH o=, TDD, HELZ
R=IUNI—YDER T DR 40%FEE HTTREFIEI
B, HETDZR—IUANDOBRIFHIER—Y DR GiE
XHEFEYIMEDBIZKEMKAFT 2728, RERNEHLRD LD
WIS 22T, REFIEOMREEDDI I LNTEXS.

SEIOEBRTIE, Y1 bOkE LBRAITHEE S X7 A0
<, HEORRIIHTIRBOEBHERLEDLZLATEAR
Motz. R=—VUBBOWRIIWEDOREIZE L5720, #HEN
UV, FHELHEEFEEZ2RHATLI I LTIV ERNLZRE
FAETDIENTEDEAS.
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NIA—FOE O™ EICEMIZ@ 2 2R UK. BHICHEE
U7z R—=IA\DEBBIERD 0% DA, A<, 2
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