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Abstract:  Ou-line algorithms for money-making trading problem are investigated in [R.El-Yaniv, A.Fiat,
R.Karp, and G.Turpin, Proc. of the 33rd FOCS, pp.327-333 (1992).]. Their algorithms divide exchange rate(
yeu / dollar ) run into upward runs and downward runs, then repeat wnidirectional algorithms, in which
players exchange dollars to yen if the exchange rate running upward, and yen to dollars if the rate running
downward. Though the unidirectional algorithm is shown to be optimal, the bidirectional algorithm, which
repeats unidirectional algorithm, is no longer optimal. We design the new unidirectional algorithm, in which
the player obtains much money in some runs, even though le looses money in a run, and prove that this new
bidirectional algorithm achieve better competitive performance than the Karp's algorithn.
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AR E . ST T XLh, KESTNNTED L) L ITE S A ERT,
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Ttk b e ho b ETHRMICHMT A~ A% EZ b, MRLGHRMELL YV BONAMNORIEY =0 TH
bo $/:. x=bTHTTHOT, compelitive ratio td b/ {bD(b) + YV (b)} DR AETEDLT I LHTE B,



K, Karp D7 VT XL THOND EHERT. 2 € [mfa,rm),[rin, M],[M,SM] THEHE K 4580 TL 5
DT, a,bHBEALEOGERICYETIIELINICL > THEMILTET,

Case.l a € [m/a,rm)

bela,rm]  DB)=1,Y(})=0%h bDB)+Y(b) =b

be[rm, M) bD()+Y(b) > mD(b)+Y(b) =b/r

be[M,BM] D(b)=D(M)=0, Y(b)=Y(M)= M/r
L) bDM)+Y(b) =M/r

Case.2 a € [rm, M]

be [M,BM) D(b)=D(M)=0, Y(b) =Y (M)= M/R

bela, M]  bD(b)+ Y(b) > mD(b)+ Y (b) = b/R
{ £ bD(b)+Y () = M/R

Case.3 a € [M,BM]

bD(b)+Y(b) = a

BEDZ & &Y competitive ratio td b= M D& XISRAM Br £ L 5. KRS, HidTa 55 b T THEI KN
Ly bl o 7RISR EME D REL, MW c(c<b) KDLy —A%EX 2,

BBABREICIDNBONIMAOHRIY =bThb, 7. ¢ =cTHRTTAMDT, competitive ratio i
b/ {cD(b) + Y (b)} DEKAMEE % 5,

bemfa,rm] D) =1,Y()=0Xxh cDOY+Y(D) =c¢

b € [rm, M] ceDB)+Y()>e

be[M,BM] D) =DM)=0, Y(b)=Y(M)=M/r
£h D) +Y(b) = M/r

L&Y, competitive ratio 1 mazfar,fr] &% 5,

CIT, LRBIUTRALEAN o722 LI2L ) 21152 competitive ratio ¥ KX T30 ENDL I L r—ATH
BEEZHLUTFTOLIC LD,

a PG ol (@B MIGELL)HESHBPER LSS

(BB L Y BONIERIBASIBICLS)

b. Frd e { & 6% bICARERSIC K B (m L W AESWETT) EBE LSS

(ERCHBON DRI BER e II% D)

IR, COZonT - AHELEBHNTHCRET LI LRHVBLV (b OFr —ANRELEL, 2OWHLETED
EBAPRTT2)e SOZELY, 1 OMBEFEDINL, LIBHED DT —RATar &I RIS 72D IR lEE
B o THBFBEL 2T UEL S 2w, ZRIRKROKE % optimal ISEFITLE S,

KOBL XM D competitive ratio id ¢/(am) ZOT (BHMOT A T) XLl o Tidc iR ERER L TV 2D
5), ZRE T O competitive-ratio it ar? £V ) T LI DA, TREVIGESRLHBED ofr? OFHKEV, WLIC
2 DRI EI NG, (EIRA#E)

SRRSO EBHEE % [m/a, BM] L E L ARE L 72858 @ compelitive ratio & W A X < 4 ) BV SR L 4
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