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Abstract In sports such as baseball, coded sign is used for transmitting operations securely by series of
touching the parts of the body. A widely used protocol of coded signs is believed to be secure since both
of secret key and code book are kept private, while only a secret key is private in ordinary symmetric
key cryptography. Hence, we study the impact of private code books on the security of coded signs from
a viewpoint of cryptography. In the case of baseball, our simulation results show how the private code
book actually enhances the security of coded sign compared to the one with public code book.
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U7z, ZOFERNS, TI8S 1203 2 &40 fEik D
RN 2 EOREBORBIIUTO LS 1225,

1. BF U7 @EOEH (mt, ct) L F v L vt
EHWT, BEEm) e Miz2oWT,
IK(mttL et 2R T 5.

2. FAEH D T, GRELZ [K(mM | &
PM(t+1)‘Mt (m(t+1)|mt) TE%EX 0 ’ EEi‘j( el 7&:
2 AR m(Y) & SO XIS 5.

$72, TIPS I 5 REOBURTEIE, Lok
RO () & () B EHA LR,

4 A—RTvIDREEANDHE

PRAVF—SDYIal—vay 1, 2%H
W, IIBS ®a— KNT7v 7 BRFDEE & IEABHD
BEIZOWT, BENRNRT A =R 25O
BEDT SN T—VOFfi 2175, F£72, iM%
fHHIT D721, TEROMEREH M@ (1 <i<t)
MEHWNMIMNS.THB LT 5.

EMEDEFE R n =4,5, V1T VDEX [ =3, #
WEEt=0,1,2,32 LT, ¥YIalb—Yarvzir
5. F7z, BEENZB T BEBEORD 5 E DR
SRR L TEH. RORAFIL, EOMENn=40D
56, ADIIEMHBDNWIED n =5 DIGE DHER
e R-oTW5.

ZIZT, FY LUy IRt +1 280w Tir5 2
CIHEET S, Thbb, t=30D% TRHBELER
EHWEA t —2 601 v e ElEBILTE Y
t=2,t=1DL EHFEMKIITNETNRL -1,
tWRSBIILTWS. £7z, T(t) = Pyen(y) =1/2
Thb. EHE2LD, TOLEODRDEERD B Z
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05
0.4t 7 p
03 F

% & °

<C
02t e
o1l e Adv(5.31) --e- - |
: . Adv(4.31) —e—

Adv'(5.31) --a--
0 Adv'(4,311) ——
0 1 2 3

X 3: 7T RNYTF—IUDTF7

L, IOBS, IBS #nZFNnicidd 27 KAV s —v
DR %155,

Adv(n,3;t) = X(n,3;t) —1/2
Adv'(n,3;t) = X' (n, 3;t) — 1/2
where n =4,5, t=0,1,2,3

HEBWII LAY Ial—YavEfToiR, TR
Ny F—9 L BAIMBOBBRIIE 3 & o7,

ER MOFEEID, I—RTvI20Y A4 XA KE
WIEEZEWERH EL, MBHED T A T XA LHMH
VB EeDHERTES

o BUAIEIED t =0 ZFRE, Adv(4,3;t) &
Adv(5,3;t) DFED0.09 725 0.15 7> TN 5.

o BIHIFAIEt = 2 DRFAT Adv'(n, 3;2) BEKD
T RANYTF=ITH DB 0.5 WVMEEZT> T
LZDIZHL, SSICBHAEREZEPLZt=3
T Adv(4,3;3) 12 0.4, Adv(5,3;3) 1%0.25 F£/%
DEE 7 >TWNWD,

5 F&HESHRDERE

AT, BERICHWSNE Ta Yy 791 v D—
DI LT, I—=RKT v I DBIEAHDIEGE L ABHD
BET T TR ERIIER 2 EH L, REROBET
NIV ZLZREL, 5617, HEWNZAATA—X
PRAWEBANZY I aL—YavEkiTok. Ih
5DFERNS, I—-FNT7 v 72N, EABICLE
GEOWMEHEORENERIET 52T, a—FTy
I DREMENDREEHR LT,

SBOMEIL, MOREOTOY 21 vDAR
IR U TR RS 5 Z & T, AEEHE L - 4

REDHEL, I— N7y 7O EBESVERET
5IEbFons.

BIEE: AWIRO I3 JSPS BHATE AW (B)
15H02710 DB %= Z T T\ 5.
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