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Abstract This paper analyzes the properties of user query for stock investment recommendation,
and defines the ‘following relation’, which is a new relation between two queries. A following relation
between two queries Qi, Q2 and a recommendation value X means ‘If the recommendation value of a
preceding query Qi is X, then a following query Q: always has X as its recommendation value’. If
there exists a following relation between Q; and Qp the recommendation value of Q: is decided
immediately by that of Qi, therefore we can eliminate the running process for Q2. We suggest two
methods in this paper. The former method analyzes all the following relations among user queries and
represents them as a graph. The latter searches the graph and decides the order of queries to be
processed, in order to make the number of eliminated query-running process maximized. When we
apply the suggested procedures that use the following relation, most of user queries do not need to
be processed directly, hence the performance of running overall queries is greatly improved. We
examined the superiority of the suggested methods through experiments using real stock market data.
According to the results of our experiments, overall query processing time has reduced less than 10%
with our proposed methods, compared to, the traditional procedure.
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£ doso] EXF 4 Joerz F2 Ao Hu A
FE 30|t} wEkA, do9] Ao QF A3 A= =
2 A9 ANEe JN AR EANE & Ao T
A, g9 AxE F7 BEFEE O(Tn) = On) °l
A

4.3 A9 XNz =M9 HH

2E Aoe AY AYHAV F& 1 NeEEnh 2
7t A4 Ao AL A dd Hz #3E A
M FAGE AMgE onjoln, Art 7+3 AF
e 2L 0 @A Y3t de Ao FARS
agz FEA0e guioth. EXAR 9488 2 A
e e wE BAe FF¥ 2z Aoz
FHdck ojFA AFE d9 AFS W= 49
g wlgo] HAvl HEE Ao g =ME APk
Ei=y

oE #4 Y RSQ, X)9 @77 7B & A9 Q
g Addste WA 2 dol, -8 AHEds 499
47 gobd JlsAel Erlh v RS(Q, X)o &%
A9z} ol Bulm EiEE, FQ9 gl X271 okd
AeelE 71y At Brbssteh =3, vE B4 W
o EE Q, Xol gty RS(Q, X)E AAshs AL
HAAH o2 oFrt oY@ F /1A olFE s &
AFoME BE #AA JFY AV E eAHE A9
EL HYsA geo

Aol Ay A9 AL Y3, WE FA FAR
RS(Q, X)9] 92 & tA A88 F Q= 7IEE F
s Ao HAa AIzoltk T A Alole] WE
FACL AHSeAE 2R Wee A9y B W
EE [q Bl9F A4 AIZ mCeH, ol & FI#H
AaQle] 4 #AY =ME B3 HEE 1

i

ol @

ofN e mit i ot ol

[]

i
o
3L
%
=
e

¢

P

i)
B
>
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HEo]y) wgoltt. F, Ha AFHEst 2 Aoe F
AT Auglel A4 AErt o e gE A9
A Aoy} d 4 Qou}, 2 W AL EAY
ok matd, i AsEs 28 AYSE wE @
A AR 2T AR Pl Bde 220 b5
o} olad 1AL vz B ATdME Hi AIE
7t 5 S WA AAFCIA UE BAS o8
Aol 7kd A FF5ALS Fole WA Add

e gmeE 28 Ha AIHTst 2o AUz A
og dasld Hshe gaegZold).

[gnEE 2] AL ATt B oAd2 A8 A3}
AYshe dnHE
Algorithm selectQuery(QS)
Input : I, T, BL #te°] &2 2E |89 7 QS
Output : &

Begin
QSe) & A&7t ¢S wiztA W
Q € QSS9 94 F FHa A} 7Y & A9
QSeld QE AATCE
If F(Q) 9 gtol obd ZAHA Ysteid
FQE AR Atk -

X € F(Q)
mRS(Q, X)o £3 EE A9 Q9 didled;, F(Q")
e X2 dRF

End

QS A AoE YdHAS o, o7 FEE g 2E
A AYE AYste vl1EL Ollog n) AlIte] £85HE
2, 42804 AFF do) A7 F4 Az wiE 0wd)

de ¥ 4% F4 denth
5. 845 47t

°] Zoxe AR A% s Hr7HE B3t ALt
€ 7 ¢89S TEEth

5.1 4§ &3

£ AFdME A4 F7} dloleE RS A
AU, F7} doleke @5 KOSPI[14] 905%59|
9 F7F Wt 3R £FE 715% F71 welgE A
&35t A¥e A 712 Y @ ZE FE
st ohg AFES AMSEH] AT

A : dleletdiolA A 33 A A 6 E(2006.11)

- a: -0.003, -0.002, -0.001 = ¥ 3 Ad

- B: 0,001, 0.002, 0.003 & & 3k 44

-T: 08 13

- BL1, 3,5 % & g 44
- mC: 50%, 60%, 70%, 80% % % gk Ad !

9e] WSS ARRsP, 905/ FEd sl TE
sl zhzh 108(=3x3x3x4)74 4], £97,740(=108%905) 7}
9] Aogo] AAEY AdL AY FE|H4 24GHz,
1GB ®W®a], 80GB HDD, 9%$ 2003 M¥ A=
E A3k AFHE AMEs P

#d A7 [10lelME, AL 2l AFES HS
3l7] Qskd 93 FAHLolFdE F A Bt Ve
oz thkg =9 W] g AYE AT B
AT Aozre wE #A FHEo OGE HA A
e &% I B AF S 9 4PS FIAh
netd Fo| A &xe ddw #AAge T, BL 9
A5 giF 4382 zHsA grlE o

5.2 & A

Ao g7t BE FAE ol&ste] BIAH A A
g F3L AARE oo, AA) Aol drit AXHY
EAE AAGT de Alolg ©E #AE HEY 7
%, BE 4E 34 FEY i AIRE 7)Fo2 A
JEL AR Y2EE EF HE RSy dE
o W= AME#Fe] FobsA ok "AA 97,740 1Y
Aold izt ¢ FARE BT AR AFHE &
23% As}, A AR T3 2Vl oF 12MB A=
act. ol HIZ9 AFH wWEe ANFH viug o A
5 & Ayl add RgE 5 de AR I8 M
go|tt. wE BAE AHSIA FRE Hels AA) 2
g BEF AHPshke AIE FA%deH, W #AE A
£HL o= d A3 £4E AR AT A
A A9 A AE BF FAAM FF3}A

521 g BA AMgel wE A5 Y &g

® 12 o FAE ARSA ¥ BE A9E HE
A& Wt BE BAE AHES BE F9E NS
do] AA Ao A Az AR AP A 1
g3 gaa F2FL vlmd dao|o)

Aot wE BAE o83t EE AHAE AT A
2 AA A9 A Al7to] 95% & HAdld M £%
7} Bigkd oz waly LS g & Ak AANE FY

E 1 upg wA AgAe nAEAs Aol 59 AR Paa F2Y, Asdsst 3 W)

BA A9 A AT (&) AP AAg A9 =00 32 A2 (byte)
0E WA vH A 3,553.01 1,509,300 179,567,058,384
& B HEA 33840 288,024 18,457,371,156
& g (%) 9205 81 89.7




24 dolghlolad A Aol BE VAL o8 A% A A2 651

g Y% 345 vushd, of 1507 HA Ads F
o 12279 Aoyt AH HHA &2 wE BA 9
3t Pz O FHGel BAHNSTS & F 3Tk

a3, delg 25 AY A 41 g BAE
olg3t= Ae, WE #AE HEI7] AT 71 Ao
o 2880 dx AH AHA G HlEd 81%E
o A Azte] B FolE Folga 4 4 Utk 2
g AA AY ZFdxe dA A Ay Azl
0% °F FAENTS AT 5 Ut ol T Pt
WL F 78 & F Atk AN, 7 deojritt A
g Azte] tz7] wWEeln, &4, da3a HZ Azl
ol A A 7 & HFE AAs] wEelch
AY 2N via FoF F: HET A 2
A2 Aztel Zha HlEo] A9 Ze AL olF A
< A= FA0IH

522 A9 N F7H BE Ads AN 25

a9 4% AA AYY AFE 2, 4, 8= FIAA
7tel AA Aeg 25 AHde o 29 S &
& 27 vepd oo,

35000
8- Predefined queries with our method
30000 H —e— Predefined queries with a naive method |- ~ ~ ~ ~ = = = I
S —A— Random queries with our method
© 25000 —— Random queries with a nalve method |~ « ™ v - oo o -
£ 20000 F-mm-mmmmmm e g
B AB000 frormm o P e oo m o
0
g 10000 prommmrm T g R s s e
®
5000 gt e
N e AY
0 A -t L i 1
0 1 2 3 4 5 [ 7 8 9
Query size (times)

¥ 4 Ao sl Frtel WE A A At

I3 404 predefined querye 5.18A AH3ln
5249 AgolA AL 718 Aol AFPelvd, random
querye 5139 Ztzhe] WSe] diste] EA9E AA
3 GES AHEE BE A9 JFE AR 7249
2 W59 gES 2439 AYgg AT A%, 4349
A AR 718 Fo] Hol HIs) Ao Ale]e] wE #
A9 A 7HsAo] FolErh T A% AA A A
FE A2 2=E 3t

AA Aerr 25 A9 Alole] wE #AA HES
Hh= predefined query®ll Hl3le], 22X & random
query® 3 Aol £2F © N AIH{E Holnm Yo
U, a2 Zo 37 @4t) o|AL random queryd AS
WE BAE HEWR P FoSo] A7y WFo|H,
I g AA 2 #3894t Frsr] gEelt)

a3y, F AY AddE & 3ol7) e Ao e
sk ol AEeA AMEE Aol Adte] TANE A4
H B Ao vuish 5d3] AL HEY S¢S
Bol7] 3t AYFHom TS At opdg Kol
€ Aotk

Ay Axg B9, A Aol @ FAE AMEA
UsE APde RE s MEFLE AHs|op 3
B2, Ao M9 ZFrlel HFst A9 A A7ho)
AoAA ). o] HLd= predefined query$} ran-
dom query Alo]l9] AHg] A)zto] ¥ xpo]7} gleH, ©l
€ Agste 499 Mgt AL T WEelt) 3
, A9 Alele] wE BAE ALt HJE A
+, A 8 Aro] HIFHoZ A, 1 Zah
2 o9 g7l FVESTE ARAe £ EAHE B
o} ARME ZIHE 71E 71| E Hladtd o 1467}
A9 4% AM EAHE Rol: Aoz vehdtt

523 A9 HA A<} mE FA JAYY ZY

Atole] A

13- 4 st w8 AYSE g @
A RS 271 AR 7Hedel w0t FE8€ "
2 A9 Hi JI=E F9 A &ME Aie 7
Fo2 A3 duEe AgHAt 18 5¢ 7%
Az A4 5182 7o WS FEL Agsld Te
97,7407 2] Ae] A} e FHY XE(BUY, HOLD,
SELL}d disted, z} Zeje] Ha M= wg BA
A RSQ, X))ol H3le AJEY Ho FE ¥ad
Ao}, '

49 Q9 Hi NIxrt BE€FE BE A I
RS(Q, X)o &3t A9 B F7F Bolde & +
Aok = @ Alel9] A Alg(correlation)® 0.99%, ¥
Adezz oiets] 2% o] F#HAA(positive corre-
lation) & 7M. wets W @A Je &3 A9
o = oAl A9 FHi A= FAMUE FAJE A
Fx A9 2 ERE et AHE € F Ao

o 8 o

o I

< 30
=
g e
5 25 ’ . e
i ol
c 20 |- [ _./,;'
- ¥
4] -
g
= 10 el
o
£ Lo
=
=z 0 I i 1 1
0.5 0.6 0.7 0.8 09 1
Minimum confidence of Q

37 5 Ao H& Az g wE A J¥e] 27
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2B

2L Bed ASAERH QFE HA 2
a&Hoz AYser she BRANN EHaoz
£ Aelske Wil Baled =oan
old Avolx AYD WAL F4 dolgulo| sy
B wAtE FHES o St XY d9s B
o] GF 749 47 Folg A, o) ez
EAANA F49 B, i, T 5o 52 998
FHE olg U3t A2e 7Y 2de Y8
MWSA BASE F7 Ws AR oo o]
Aze] £2 2A% WA A 18 FHo2 44
Fek oln, WS BASE ADL e d==
Aostm, olF9 71 Wat AFE FHY wolz A
@ ¥ ol& 73 =dz Agstdct

2 ATIAE TAGE] 9AY hEBY AelSe)
a%oz wE AYHE BAAA IA AYE BN
oz HPsts] A% Mz JWE ALSAT TR
7t gRske Agse S4L RS FHgol A%
o2 239 4 & BE WA AT, AN T
WAS e BISS Fold FE AYHE 29
¢ A1 AWA =8 A9 AY 2N R,
| A%, A A M ABe 2A ALY F Ao
olsh Be AL BEHOR Sy Palo, BE B

AR 7HAE A95S e F Ao e WA AYD
g THE gnAEW, THE GE WA} BeFe
2 489S 49 AY £4E AP ARL
Ak},

AXE el 944 AP A mE BA
B AHESe PE% %A We Jlel dE A9e
FYstet. 4Y 2l Jatw Aty Yozt ©hE B

AT A YTAZL ASARS AS, ol Hl
st 009 Hmel el A2 A 2x ERHE B 4
et

Fxole A&doz QY=E Fb dolgE ¥
w4 Y Aol $Ho2 Bgse Aslel tale
aFenA Bk,

w o
A&mlmrim o

ulm
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