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AREHCIE, TA Study on Secret Sharing with Share Conversion (FAEEyEXE T DZEHT 1 b 2 )V AHF5E) |
LHEL, EX6ELVMRINTND.

% 13 lntroduction (IXU®IZ) ] TIX, 9, T—42EHOL =T IZHE L THMEHTLZ LItk hise
T — 22 RETLHZLEOTEXLEMTHIME B E, ZOIGHE LT, #xOF —ZIIREIC Lo E Eo0T
MROBLEED I ENTEDOIMEFEEZRNL, TFEOT—ZIERICBW I INONEEREE 2R3 &
PHIRFENTVWD Z LR TWD. £z, EELZELSTHOY LSS, BN, =72 hEnZ
LERT Tav oy ME) &, X RNRMEENARETH D 2 L a2rnd [EFE~OIEE] © 250
PENERINDD, N6 E iz 2WMESHTRNOBENKETH D LW IFEEZHIALTWS. 2oL
T, K@ TIE, 2237 MERFFORME BT & BVEFH A~ OIRIRME 2 FF R i A & 2 A #3
5270 FANEREL, 2 00ORESMGRNELBEL U TEBR L AT 7 Ve —F 2 RET52 LIk,
AR T D Z L BB TV,

% 2% [Preliminaries (Yfi)] TiE, LERTLEZOERS, LB TRET DB ST OBRESR L LTH
W55 BEELELEAE AERS° Information dispersal algorithm (FfEI7 /LY X L) OEHREZHZTVD.

% 3% [Secret Sharing (FAE/yE) ) TIE, BMESEOZEME LT, WBEHFEOFEREIZIRE L2VWIEHRER
MZE L, WBEOFERNZEH2MEORE SOZEXICHIR LZHEENLED 2 DOEHRE G A TWD. £
72, BEOMENSFXEAETHHA DT T AZONTIHL, WMEFE~OIEEE X237 MEAFE
OB ORI BT AR LT 5.

%5 4% [New Computationally—Secure Secret Sharing Schemes (G LW\EFEBALERESHITN) ] T,

TRy MEERRFBHAEN LR ERESBTRE 2 2B LTS, Ihbid, 237 MEZRBETREN
LaTe Krawezyk OFE%E, RO TLERER T 0o ha L BEKTE D L9IERLEZLOTHS. 12D
AL, FBFELEVWMEEZ t & LI2GA, V=7 AR t + 1 EORMEEE AN THET — 42~ A7 L
TWs. 22HORELFANTIE, BET—Z3LVEL0REEEICEIY~2 7 3R, 1 2HOLFXICH~RY =
TIEREL DD, LVREEOBMNENR T T h 2 LMEEATREL 72 5.

% 5% [Share—Conversion Protocol (ZE#i~7'v h=a/v)] TiX, £7, »HWME LG SMMOREyETT X
~OEWE LT HEM T e ha vt ERL, AT e haLoReME LT, WEENERDOLE1T S LK
ETDOZERBIZHT HEEMN L, WEFIIRSAEOLEEOLBRELT O BN o Ze2tn, 2o
DEHZRZHZTND. ENENOLEMEE, KBHEOFHHEREIORIROE I LV A ENZ 2R X OEHRER
MIRENIZ D EINDT20, BEMOREIZAFI4ADLRD. KIZ, 4 20EEMEOREZNENIZBWNT, a2
X7 MR RO S HUD B RVE R LA~ OILIEM 2 FFORE B~ O 7 1 b 2L i KO MO 1A 1T H
7a halEREL TS, S5, HHRERNZENOREINIEE I L TEEREBR T o b a2 /L ORI
BWT, =T 0LRET —Z 280 T 5 FIROELEIT-o TS, T — X OETIIMEFHEZ2 Lty
THHBRIITONALETH Y, ZOMRIIFMOAEIZE N THISHAIEETH DL EEZBND.

% 6 % [Concluding Remarks (f5#)) TIE, AWIXOMEEZTHL TS,

PLEZTRT D &, R, EFEE2ERICUT 27-DICESBUI RO 6D 2 >OWEEERL, i
O EFRIRFICER T 5 2 ENREETH DBLRICBWT, — T OMWE 2 FF RSB0 1) AT OMEE & R OB 25 1
NEWTHZ LT, 2O00MEEMNISEDLIENARETHL I EERLIELOTHS.

i« FRSCEE BRI, FI3L 2000 2 & 9532 300 354 1 M9 ORI 572, b L<ITTEL 800 5% 1 FRE L T 723wy,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
Words (English).
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Secret sharing scheme (SS) has been extensively studied since SS is important not only as a method for
storing data securely but also as a fundamental building block for multiparty computation (MPC). In recent
years, MPC has been improved greatly in speed, and there are some demonstrations of practical use. Our
observation is that an application of MPC requires SS of two properties, compact and MPC-friendly: The
share—-size of SS should be small and there must be MPCs that efficiently compute a high—-level operation
on the SS. However, these two properties are incompatible. Known compact SSs are not MPC—friendly and
MPC—friendly SSs are not compact.

We employ an approach in which one can convert the shares of compact/MPC—friendly SS to those of
MPC—friendly/compact SS to satisfy the two properties simultaneously. Therefore, we propose several SSs
that are convenient to be converted and conversion protocols that are bidirectional conversion between
compact and MPC—friendly SS

There are two criteria of evaluating security of SS and conversion protocols. The first criterion is the
computational power of adversaries, computational and information—theoretical security. The second
criterion is adversary s behavior, passive and active security. It depends on scenes which setting we
should choose. Therefore, we consider all scenes

First, we propose two SSs with computational security that can be converted efficiently. We then propose
conversion protocols in each setting. We have four settings, computational and passive, computational
and active, information—theoretic and passive, and information-theoretic and active, and two directions

from compact SS to MPC-friendly SS, from MPC—friendly SS to compact SS. Therefore, we propose eight
conversion protocols in total.

Our results enables one to store data compactly and perform MPC efficiently when needed. We believe that

our new SSs and the conversion protocols accelerates the practical use of MPC.
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