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Research on stocks buying and selling by Profit Sharing agent who introduces AHP
Masahiro Yoshimoto Seiichi Fujimori Masashi Sasaki Tokai University
When stocks are bought and sold, the reinforced learning agent who introduces AHP uses Profit Sharing, the weight of the
action rule is updated from the evaluation to the action, the action is decided according to the weight of the rule. The rule selected
from the start to the goal only at accomplishment of the goal can be updated in bulk by the use of Profit Sharing. Man's stocks
trading subjective evaluation to choices is expressed numerically by introducing AHP into the agent because the buying and
selling efficiency is insufficient, and the reinforced learning is improved by introducing AHP, because the adverse effect on
reinforced learning by the knowledge introduction can be controlled by the synthetic ratio attenuation method that attenuates

weight from AHP as the learning progresses, a useful, efficient buying and selling is enabled.

1. Ui
ALHETIEI=a—IF VXY bT—7 DHRBEE

E B ANCHED BT & 1o, SEER TSR DB LD E
LTk ENIRIMINER SN TWS, =2—F X

v hT— 7 T, BER T — 2 ITIETFL TEG 2ED T

< bOBBVA, WILEE TR T — 5 2 BEL &P,

B &2 BITHR L VB L. £ ORI RE 2 T8 2

WHKRIE L 1TBIZSE » Moo, RB—ITBIL—LD
P LEMEROH L, THRRBTZALOERHOF
PH—DEBRATHTBEE T, £OTBICHT 557
PEBE LTRITERY, BRLAEA—LVOELEEHT
B, W T, ==z MIN—NLDELNRKEL 2D

TEERBRTHZ LIRS,
) )

BRIZEVBEL TV EBETHD, Zhickh, =— o T
Pz bk, FRITRTEZREICHLTHEELTWL 1
ZEDHFTE S, AFRIT. ATREET -V M = .
HBREEZTHOE, GoNERMPO—C FEH

b1 R T
HEHCERRESE, KARBREEHT L2 B8, .

7B b
2. L%¥E
HILET -V M B2, LIZFRT LI, K \ )

HOBRICBONT, BOMRBEIPNTWVWAREBEHREL., E2. 1 #mEBEETL

TT5, TLT, TORRETMET 5, Ihsssabs

Bx—Vxv bOFEFETHD, 20—V biB
BIEER LI L S ICDLBMEBI LN TE, 8%
BOBEL, BRREEBIZLICE-TEEERE CORE
DHEEZBOWMEL T ZEBTERTHD, =—V=x
v MTREBBETRRELRML. FEBIRRLT

3. {TEHBRRE

V7 b=y AFEOV— L v FBIR Roulette)[2]i.
EABEWN—TIHE D BRIRENT, BCEANEND
N—NVRBEBCBREND L EL—LET 74
FTBHETHD, V— Ly MBREIIHEROICEEK 2



BRICERTHHMAATHY | v/ a 7REBRRE
I BITENBIRE LTHBRFETH 3.

7V —F 4 FE(Greedy) 21z —FEVWEX () %
FHONL—LOITBHERENBIRT 55ETHD, T2
bbb, BELAB—FBEVN—ABBRLEDTHD, ZOF
ETIZ, B —L LSBIRENRV, TOd, =
—Jx v MIBVWERMTET LR TSR LA TE
B, I TRVBERFEEOREINPEKFESINDIZ LT
AN

ZOWHETIR, FEHRICL— Ly MRIREZAV.
FVHMUBROERORE TIXS Y —FT A FEICLY
BIREFITOI LY FERRILOAKFLIEER Y
=V MIITbES, ZHICE D FEPICHENE
BonFEEPEST RV EV I RITEREBAICENEE L,
EEOFEBIal—a Y COXEYERELZRBZZ L
BTE B,

4. Profit Sharing

Profit Sharing{11RI4]IX¥FE HR|TF L AT LDEY
AH=ZXLELTHREN, MEFEFOEETLVIY X
LELTHNI7TREBERBE TCORFAELIMFS
1T U5, Profit Sharing (FMSZIZITON A EE TH B,
ZOTNTY XAERE— FhbT—LETDNL—IL
OEBEZTEEL T, IT—ABERKCR(1), R(2)
ICHS>TREIZHIN—NVOEHXEZIRBICEHT 5,

O(a,,s,) « Qa,,s5,)+ Blr(t) - Qa,,s,)  +++(1)
r(t)=r(t+1)/episode (t=0,...,episode —1)
c e e (2)
O(a;,s,) (2% ¢t TEITLIoAV— L DER, BOLB
SDIRFISIE, r@) THREBEETH D, BREI SRR
B~DBBEY 1 AT v 7EL, R — b bI— LB
ET, BRERE~DOEEICL DMK TETE 1Y
— K episode LFEE, AR TIER T HRETHE=E Y
— FehicA URIBICHE S BER®L . EDHBEFR—0
N—NEFAELEHFLTLE S, BEFEER G IER LR
BICATELHEBLTLE D Z Lk, I—NEBE~DRIE
ZRLEBRE LTEBN—IVET B ENEHIEIN, B
REEOBEIIET D LIIXES> &N TERN, TDH,
N—OEFIME/BEL L. =Y — FhIZE—D
N—n%E 2EULEFIALIZHE. TOAL—ALICELTIE
HHE1ELET S,
5. BB {LESEREER

PERE{L EEREHE (Analytic Hierarchy Process,
AHP) [1lix. T0RACEE LRI T Licky.,
BMIELEHOPEREMEIE DI ENTREN TV S, AHP
IAMOEBROFMIC LV BREBICELEMFITEZ &
NTEIEERELETH D, TNELDOKE IHh HER
BROBEEIRNLZ 50D Z LA TE | BIRBROREICRILT
BIENTED, RIBBERE» E A REBICESH
T. FITBHOEIRfHT % AHP 3BTV, {TENBIREB T
ITEDEARIZKE - T/L— L v MBIREIZ X D ITERRIR
T %5, AHP S3IRBBEWEBEINOEX N DIHERLY.
B RTHFEESNDILIICERLE 2 IITHHEE
it d D, =—V =z M, AHP BLEBROES
AL, TOEGRINTCEHCESHNTITEZBRRT
3, BEETIORERBB 6 DORBLEETENTTH
DHONL—NIHICFERICELND, Lo T, AHP
BOBADHZBHAENDIBETH-o-THbZ—V

MIFEBT 5,

R

RBLBME ]

A 3
H = b
P =
TELRIRSE ]
T8
—_ =
R5. 1 AHP #¥ALk=—Y=z> b
6. FEEHE

BB CO—C = b B, FEHIM 500 &
DRET “BWERD”, £/ “By LBV 2 —ET
VY, EOSEIRD 500 EMICIS T D EHHKMD 30%LL E
ERBLLTERT AL THS, 2 TiIBIC TRE
EFBZ L) ERBT D,

AHP OFsE#MiEL . k% £ 5 Z & (profit)), §F
XA THRM@T 2 =m L8188 [Bl5), KBRS R
Wibuy)) & b (wait)), [FED (sell)s & [#5 5 (wait))
ELTWD, IERMET 7 = H L HE4E) OBMIT THRIEE
{t=®(price) ). HFEHE(LR(volume) ), BHEY 1 =
a U N(logicl)), ({EEN & ¥ 20 2/ (logic2) ), [#



£ & EMBETEH O RHER (premium1) ). [EHIBEHF
¥ L BB TEN O FEEE(premium?)) & L7,

buy or sell

E6. 1 HRXNERICxT 5 AHP OREEHE
7. AHP OBBIEFHRE

T—Vxy MITF 7 = I AFEERIBIE RS, EE
BEORESITHDIERIBE LTHRIRT 5, 883 %
THHEEHh, RIBOERL LTRHATS Z LXTERETH
5, =—Y= bt “high” & “low” O EkR. HE
IZ& 2> THE “middle” #MZ 7= ZEBIZHIT B,

R7. 1 TI/=ANIBIEERDHEM

() () () () ()]

LMW s 3F BB P LOEEHTHDB, L. 8RO
HEZITHOANC AHPWs B XV LMW s & b Iiz{TBHER
DEHN LIZR2D X ST 5, R(3).K(4)fEV AHP
BOELOFAERXICHES TR LICL Y, Bk
ICIXFBRBOLOEHEFBT 5,

9. EBKER. YLITER
AR TIIBRMET — % & LT “thE”, “HE"., “LE”.
“HME”, “H%®” AR T 1052 AMABEL. 7=
AN 1000 BRNTED L S Uiz, £8HD S
7 7IIRIEL 26 BHBIFHMRI31[51(26Week Moving
Average, 26WMA)52 BB B FHH(52WMA) % &,
FEWMILE 1 BN 5% 500 BETEL. BYDS
501 @A 5% 1000 HE T EREOFER Iab— 3
VRAETR, FEEY—FR—C MAEEE 1
BT 5 4>, 88 500 BICEIET D Z Lic L BMMETIC &
2THV Y FEND, ==V b3 “BUVV ) “ED”
ZHWTLBE, T—FIIIREL AV, “BE & FE
E” FEROKMELLe D, FHHMLUEZ., $EBRIC

lhigh low middle PEVER %55 1000 8% TV iIET,
Iprice 10%LL = L4} 9. 1 ==V bhDRFA—F
volume 30%LL E LISt FHxEY—F 100,000 &
logicl 75%LL 25%LL T TN BRFERT v 500 A5 v 7
logic2 70%LL B0%LAT L4 FER 0.1
premiuml [20%LA L -20%LL T LIS #5|%R 0.9
premium2 J40%LL E -40%LL T LS HE 1.0
=Ly MR Profit sharing
8. AHP #L¥TROEHER 7Y —F 4 BIR EBROTEE
AHP 21113828 &L FRICRIERRISE G 8RB B iRER i FEHMORBOEHD
RESEETHOELLHL L TITHBRBICZIE ZHEFI% & LEUR

T &, ZEIICEONTRWVWEREZRVEY
BOMEBEMOI ZEMNTESLEX LN, AHP 855
DEHERNDZ LT, RIBD L ICEY A ITENZBIRY
HIENRTED, FFRIX. AL rate # AV T AHP
ALEBRNLOBONIELEZERT S,

TWs = rate - AHPWs+ (1—rate) - LMWs
(0= rate<1) < -+ (3)
rate= A-rate (0SA=<1) < e e (4)
TWs 1T BMEENITEIRIRBIZE OGN B3 EITHOER
TH Y . AHPWsIZAHP# M 6B ON B BITHOEA.,

350000 - - R —
300000 [--— .
250000 ‘
200000 - e e —
150000 | . e

£ 100000
50000 |

o |-
-50000 f——-—
=100000  fm i e
-150000

'O casel|
- il caseZ“
— " :DOcase3!
— ‘D cased;
| (M case§|

9. 1 £ 13fickiTsEHFR




300000 ‘
250000 F— -t
200000 |- R
150000 [z +— [Ocaset
100000 e [Woase2
. . ‘{0 casel
50000 . |7 |Ocase4
0 [ 0 e I! cased
-50000
~100000 [t
-150000 -
9. 2 £ 13HNEEREDTEE TORZEDRIAL
20000
15000 ——
10000 [ F————— Gcasel
2 " |8 case2
B 5000 [————— ;Dcase3
. ' ‘D cased
0 |- iy ' ceseS)
ol 1
-5000 |- S S
-10000 L7
XK9. 3 £ 13tm5EH 1E%Y OFHF|E
300000 [
250000 - —_
200000 -7 —— —
150000 : - — 'Decasel]
100000 |* - @case2
T O case3,
50000 * |Doased]
0 — Imcase5i
50000} -1
-100000 | e
-150000 i
K9. 4 FEE LEYDDOEREOFLERIAHR
6000
5000
4000 |— - |Dcasel]
W case2
@ 3000 | = [Ocase3|
O cased.
2000 " '@caseS’
1000
0
1
X9. 5 XEHMICHITHBEEERERK

casel IIIER 0.0 DHEILFEBEDHIC L Z2REARKR.

case2 B> 5 case5 ITWEE N FNEH 0.9.0.99,0.999,

0.9999 ® AHP % M A L7 38{bBBx—C = FORE
ERTHD, case2 15 cased IZH T AHP DMAH
Profit Sharing DZEE®/D TS, LA L cased Tix
FEIIBAL TS, caseb IC DWW TIXEZHMICEIT
% AHP ~DEHKTFIZ Profit Sharing IZEXE R KIF
LTLESZLEZEKRLTVWS,

FEHMICK T 5 BREERBEE1O L. case2 226
cased (ZHF T AHP DEANEILEZODHREB®D T
WBZ LbdB, cased TITEEHRIIB(L LTV S,
1LY . BMD AHP B~DERFIIFRET X3,

10. &%

FHREDEIETHD. 77 =HNEED AHP B[~
DFEEHEILXT 7 =W NEE R N~ VTV DEST
BRI B L L0 RIBEMSBEAIZRY . EFH
HbOLRWZEXZBIBZZLNTE, T/ =D LEER
BMILEBICXH L TAHEYTHDE L brol,

%72, Profit Sharing i AHP 83 & DD R & A~
NFx—Tx s PRFEICBDTREN TV 24, AHP
BOFAIZ X > THEEMMICK T S BEREREHE
MLz &hb, Yo/ nz—Cx b T AHP &
Profit Sharing DB BV L &FRT LN TE L,

FEOETESRIRERRCKRELSLBFRETH
b, FEHREED D Z LITRTH LI ABIRIE, AHP
FUALTBEFEE - P OBRRER~DISH
IKBWT, +DHEDHIRETHILELXLLNS,

11. 3EXR

1AW *E. 8F HME. KA ¥z aeyBx
=V P~OERBILEEREENCEA —IABFRIEE
ZPIC—). ATHEEF¥ S8, Vol.19,No. 4, pp.279-291
(2004).

[2]Sutton, R. S. and Barto, A. G.: “Reinforcement
Learning”: An Intoduction, MIT Press, Cambrige,
MA(1998), (IR : 38{L¥Y. =L HF. ) F=
IR, FALHAR. pp.61(2000)).

BIREAZR : EXNEBHFEHEY 7 b= TR REE
A5 1) B 2T 5(2005)

[4l=wr  FoYe. A% 5T. /K EfE : [Profit Sharing
ICESSHMEFEEOHERBRLISA). ANLEEESRE.
Vol.14, No.5, pp.800—807(1999).

6]l 27 v 7 #kX&#t . ITELECHART-W Ver.3.5)
BRE&T T v 2 (2000).



