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Abstract Ramp scheme using polynomial function has "Partial Disclosure Problem” which some information
about the secret leak partially from fewer shares than threshold. The safety of such situation has been discussed
from the viewpoint of entropy and concluded it depends on data length of shares. However, in a ramp scheme, the
relationship between the partial information of the secret can be obtained as a simple linear expression over finite
field, so that adversary can 1. easily search the possible answer sets with less calculation, and 2. narrow the search
range according to the restriction from data syntax and semantics when dealing with the real data. In this paper,
we propose "Cascaded Ramp Scheme” in which more than two polynomial functions are cascaded by coefficients
and arguments to increase search calculation cost.
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Table 1 Access subsets and entropies.
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Fig.1 Image of Constraints between Partial Information.
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T, BMICRIAO NSNS SR OBAX L HHT 2
SEMTEDEY, L, B UGS S RBETEE
ET3abicid, BaR0—REEELTRABRLEET
HREECOREIRLITILENRDS. Zhicky, BYY
BROVUBNKE HMT5Z EBWRTE S,

4.4 HENBORELAIETDY
BAMBRICBNT, BEARED 2 BOSBE W, W,
(a,b€ Zp, aFb) KEALT, ROX I LR{HFEZMHEHER
BB LN TNS,

4.4.1 SREOHSE—FTsE250Y

2 fAOHMBOMAN—K, TRbEL W, =W, BRATS
HRMBOMLSDEN (P-3)/2 BVHFEL, O a+b
OEREMRTHS. Tk, Z2OL52HEBBOBEZTa L bD
HHAADEND, §1, S2y ROBEXERDDZ LN TES.

Wa=W, = (Fi+Faa+ F3a®) — (P + Fb+ F3b%) = 0 (22)
oafbdV,

a+b=—52 (23)
3

HEBOND. REWEF, F3% 5, S2, ROHERTLE, K
DOREXNBLNS.
(a+b){S1+5152+5152 + 55+ (82 + 53 +25: 53 +53
+5253+48, 52+ 52 +35282)R+(257 524457 5,445, 52
+253 +283 +65, 53 +253 + 65753 +45, 53 +253) R
HS+48153+653 +6578% +83+125153+457 S,
+652824+451 52+ 52+ S +4SF) R+ (453 +125,53
+652+1257 52+ 65152 +453 +251)R* + (653 + 125, 5,
428, +652)R®+4(51+S52) R+ R"} + 51+ 5152+ 53
HS2 45742518, +S3)R+2(S$1+S:) P+ R* =0 (24)
L, SORFRRIYBRAOMUIFTRINLRE L
LOTHY, MERLRDTHMNEE L OF /- 2B
BLhBZ LR, BREEORSEICERMIMVESRS
hs.
4.4.2 ¥R B B—RioRE 5B A DY
B 2 HOIBIBIZONT, a+b=0 ORIENRY L
oFf, EMINE P R—BISRED, FRFIC R & F OBRER
MRES (8).

W, = f(a) = Fi + Fra + Fsa® 25)
Wb = f(P— a) = F] - F2a+ F:g.a2
Xy,
_ Wa=Ws
Ry == (26)
2F) + 2F3a% = W, + W @7

(:2) : Risa/Asir T2, S/MSRUMAIRBEOWHAT THIEL, BERE
AIBT B - LI TA bR,
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P 2 oBAHEOMERETIZ LITTER. Xk, Zhb
DREXRIHIFEORTIFRAPBIRELELDOTHY, #
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24, BREEORSHIEBRILVEEIOLND.
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RG22 MBIRIBIZ 3517 B RSB HHE ORI 22> 5 BHAR 940
EEHLEEMLLTVS.
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BESBEDIRIE L6 HTCHD. B, VI 7LTF—FEN
32 bit ZBUTATRFRAKE < #I0 L TV 5013 Risa/Asir O
F—s BB L CRERHECL 50T, FROEA)D 64 bit
DBEITRICRBEMIID LTV S.

5.2 fixaH
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Fig.3 Calculation time in dispersion process.
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Fig.4 Calculation time in reconstruction process.
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#® 2 HEREICIITSHBER L 2RRESMOHEERF
Table 2 Estimated calculation time for full range scarch.

SEARR (1 5il) 2RR (HER)
F—yE | TR | #HAR 7R wHel
16 bit | 0.0736 17.96 0.4822 1.176 x 10?
32bit | 00624 | 29.54 | 2.684 x 10* | 1.269 x 107
48 bit | 00719 | 55.73 | 2.023 x 10° | 1.569 x 102
64 bit | 00532 | 5156 |9.814 x 10'3|9.511 x 106

Fa, B2, HUBRLLHELY, F—FRHSOARLM
DERRIETIRMETT. F—FRICL LB, BRBFE
ISR 3PN LRRRIBOEELAEIC M) SHE, 707
HEGSREICE_RTREIMLTHS, K@y 7 bE
TCOMBLRETCHIH—HRWITITER 2V, Retomt
EOWTRREFENRTHTHH LD LHRS.

6. bhbVlIc

AR TR, T 7REBESHREOPMMHLBRRBIZETS
AR DRI & BMEDOBKICHOWTHRL, KelkontLy
H3—20F7 Fu—F & LT, SROIBBEKRE#HETHIIL
I2Xy, BEEEORELRIECTIHERIT y TAX—L%
|RLE.

RRFEL, AHSh=RENRICHL, EF—RBOSHK
BIRIC X RGN ER L, ERLRENELIG
B EBAOYBBEERVT, EROMKO S BINES LR
THLOT, FRNBOLEROBRICBRITER L RENEET
BOICAVDZ LT, BRBIZERINDSREHRIZKIT 5L
BB L URBHRORKERD TS, Thickb, Rz
RRRBICBOT, BRIAOHIIC L5285 & OBEN
oM &, HRELETORATERSE LUSHXOBEIMRIC X
B BERAN & DBEBEOERATICHD S HERNRKEH
s e,

BNBRIC X HRBFEEHEUAE Y 7 b Risa/Asir LTH
BicgEL, 90R0 T THRBES B L O TLREFROL
BEfTof. RRLE LT, SHLER X CHRTARICET DL
FEESH ORMAMANTH B Dok L, BERHEOSHINENL
AERAMRAORREIT O HELETIL, AERRMAKE R
M3 LARMBTERE, ko, BBFHRRIT L 7RBES
BRI 5N LRRRBORSE XM ESEIHHRT
Tu—FTHHEHLD.

¥, AFHETCERShENRIBORMRMOBAEGHY
No—ROMAMHBOEMN—TITRE S Z Lidizv. Ti2bb,
Xk (5] [0) TREBEND, AVT I HBESRENSRARTE
ICXYHATERLDOLEHLLND.
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