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Abstract: Many national central banks have conducted legal digital currency research based on distributed ledger tech-
nology, but only the UK has disclosed the accounting structure of the legal digital currency framework RSCoin, and the in-
centive mechanisms was proposed to encourage mintettes to provide honest collaborative accounting services. However,
this mechanism does not take into account the differential service costs of mintettes, nor does it give a definite compensa-
tion distribution. The privacy costs of the mintettes were fully considered, the incentive model of the central bank and
mintettes were established, and the methods were clarified to compensate mintettes. In the legal digital currency research
area, an incentive mechanism POPTIM was proposed firstly, that not only protects the private cost of the mintettes, but also
guarantees the mintettes report their truthful bidding prices to the central banks. POPTIM first encrypts the biddings of
mintettes by coding hash encryption method, then adopts privacy-preserving sorting algorithm to select the winner
mintettes, and finally calculates the reward of mintettes based on the homomorphic addition algorithm. The analysis shows
that the mechanism is privacy security, computationally efficient, individually rational and truthful simultaneously.

Key words: distributed ledger technology, privacy security, “digital currency”, incentive mechanism, truthful mechanism

ks BEA: 2018-12-10; fEE BHA: 2019-01-15
BIE1EH: BREE, chenxiao zh@chinamoney.com.cn

WIS PR, B, X SETRARARS IR “HCrSm T WL g R R AR, 2019, 5(2): 30-39.
CHEN X, LYU X R, LIU Z. Truthful incentive mechanism for digital currency based on privacy protection[J]. Chinese Journal
of Network and Information Security, 2019, 5(2): 30-39.

2019012-1



®2 W

PRIGESE: 6T A TR O 2 27 D i L +31-

1 35l

i

BT Ler e, AT s URAECR (DLT,
distributed ledger technology) 14— F A 4
I AT AR IB I N AT, ke “Hertem”
R SEERARAE T R BB A - V€ “Br 1 m”
TERAT A 2k W ARSI A H
RARMILHY, R B TR Sl 240 it 1) i
P I SCHF . S, AR T ARIDE R A
ISR RCAS, P ARAT L n DU I A T A
SER TR, B> T KBNS R FI N TT
FK, VEE “HUASD T AR AR, BEWE AR
W A BRI RS T oKk, XA
T RAT SN PRI M ) e . s . i
Jii» DLT BRI T SCATER TR = T 4551 5¢
BRE, KOKBRARAS 2 A NG5 5L R, $ s 1%
5 SCAS IR SIS

FAT, 2 EBUR S IRAT 20 70 A AR A B
KRR TR E, IR AR RISAT A
7K HL 7 I FH 8L L R R[] 4 TR 28 5 46 i 40 1
P HER, 228K DLT @ wike “Byimm”
JRB RS, Wi, fEEL SRR ER B
YR N, Ry S E K AT R AT R
AEsE “HFom” M, HOEFEMERARA
FECFFHT DLT vk “Hertem” seAl, DR
RATRA G WA A, anSelE .

BARZHE K O e “B- 0 m” s,
HYE[E Je 474 H ) RSCoin RGP H ATME— 2>
TR 5 A S id K R e “ B0 i HESE.
7t RSCoin HEZEHr, S4TSR H [nl S i pp R il
SIRATHNGES T BRI, I sl T
A UIRAENM G TRUF T T, Bl E
PR AEWS FIME RS o IHE SR RIS L
2% IS AF WA S AL B Ik 55 10 22 e bl A, 4
B2 I AR 2 BT 56, AR R4

JihFAFHAG TR A IR S5 o

ASCHT RSCoin HEZY, 78777 [EFAG WAL
R AL ) 22 e e A, ST AT B2 A5 HLAL PR 5l
B, WGBS AU ORI € 7 %8, B IR H
B ORAP 435 W LA BE AL AR SUORUE A AT AL g S AR
W IEJRIALE] (POPTIM, private cost protection
truthful incentive mechanism). POPTIM 5l izt 4
T ECH N B8 TR AR WU R B RN R AT 2%
Gtth, SR 5 HET B FA ORI HE P SR IR B S AT
FAGHN, B Ja BT RIS INE AT AL
FFRAG AR . I BR2 #rmT &1, POPTIM #l
IR RRAZA THE R WG WA
PR DA S ARAUEFZ AT WU W S ARAN IR M

2 PRESH

21 ETHHXAMAKEPEE “BFEM” FAR

HAr, Bk (MAS, Monetary
Authority of Singapore) KX #| #:1T (ECB, European
Central Bank) 1 H 447 (BOJ, Bank of Japan)-.
Kl | e [E AEHR G EE BENEE T 0 A1 s A )7 g
BRI T
2.1.1 EH

£ RSCoin HEAZ >, Sk 192 57 b e
AT SAGHU ML w7 =5 MR, Wl 1 pr
TNe AIREE RATRZ LA Sy R e RS s )
RSCoin K T “JAT-RMVARAT” 1) I R4k
ARG, W2 FBRAGHIZ AL 5 AR 73 A
Gy s, T RAT YL SE B ) AT Sy Kl . NI
N HE S HITH AR .

1) RAT FE 442 HI B 0 08, i KA
SERTEHIR, I I A EA S N AE N IR
o8, DN RGRATR A B . RAT
SE W) 1) HEAS R G R A AR WL B3R M={m,,
my,+= by I E B JE AL 170 3 T S A o 4
PN RAGHRIES T ARG E S

2019012-2



©32. 28 15455 B 2 A AR

CHRE

O 45,

2) FAF ML S BT e B A 6 2 i 1T ) 42 A8
M o5 5, I TR RS 5 B AW RIEA,
IFRAZ BN RAT o B FAFHUEORAE R 2L 5
it (UTXO, unspent transaction outputs). H %%
A b i N AR A PSET MW 0K A58 0 R &
TXSET.,

3) A 7 G50 RO AS Ty A K S AR L
A HIAE Gy s B, 283 ] 56 AT I s L
R ERAF A S i N ARAR HURE R i 5245 LA 713
ARG 1] REERUE A AN AS 2 AR U S T Rl AT
SYAE, FFBERRAIEE R, 5 R4 S Aide
PR St RGNS O, KIEAL S MR E
(EHSE

FESCHRI21H AT SR AR 55 (A WLk 25
TR AR, (BB R AT LR P A 1
Zegebl, WBCH 4 IR BT R XA
T 785 B AU BN U S AR IR S5, A
AT rb R ERAT IR 5 SR AR E
2.1.2 FAndk

2016 4F 11 H, Brinf &l #= /5 3 T Ubin
WH, U3 T DLT fEamAES R G sH
PR, USRS 55 S AR 25 485 0 P XSS A s A
BIH R 7 B BOWFFURE,  H AT 258 i 7RI
MBI R . B FrBOh, I AR T3

HREUT Bk

FLULAYS DLT V& B 3% 847 L E 58 MR (1)
BEpmE RS, JFEREIA T MAS A}
SRR, ST RO AT AR
A7 ) M P S5 S A 5 500 R B o i R
ZAYH MAS H5HEATFENVAILRIETT, HET
Y AF R4 (MEPS+, MAS electronic payment
system) LT LUKYI ) DLT RS . 5k
Berb, I H A RR T AR AL S B AA I T4
T, JET DLT HYSEINSCATEE5L (RTGS, real time
gross settlement) 4522 1S SR AE ),
213 £H

2013 4F 4 13 H, JP Koning & 42 T
HT AR A FEDCoin B8, DLFAR AT &
Gont RO AL R H o 2015 4, SEE KK
Hr I it 2 MR AT R L David Andolfatto 7E P2P
Sk RGEE R F, AFFZFE FEDCoin f5
L, LS B A BRAT ] AT nT LA i K 4 A
HECM V5], f# ] FEDCoin #EAT I A (1) £16)
A, BUR H R A T B R Y B
{HJ2 1% I % & Doug Casey W\ b R A7 25 B R AT
VE CHUEIRT, ARG SRR R I 56 [ 4
VAL [ LA . FEDCoin AEAVHLY T “ hd7—
FNARAT” ZongEk, RV AN B B B A
SRAT T 0L T T 58 SE I e T S T
=145 i g

ﬁl BefEHLAAmI ﬁ F A2 ﬁ F A3

m1 IR A m2 IR KA

m3 AR A

Kl 1 RSCoin MAAZE )

2019012-3



®2 W

PRIGESE: 6T A TR O 2 27 D i L +33-

214 A5 K

2016 4F 12 H, HASRATFIRCH B R ARAT 2
RN TFRAT T 4 0 Stella” (RSB 783 H Y.
TR BmImE il H A AT A o SR AT
WNA, DLT 754 RlEE Al it (1 . FH A 43 R AS 5
g a P, [N A] FRARAS 2 AR . 2018 4
3 H, BOC Ml ECB JAii T Stella )25 — B B 5¢
B, X BRI DLT 1) H i B i
b 25 507 X7 S fF (DVP, delivery versus
payment) (K& TERTT. DVP $REEGEHAC S NS5
H, SZ5X05 R AT AT 5 300, AL
R ST P e AR 45577 2
2.2 bRAFTH SRR T BRI F

HT, ZH0ERAR A RIS . 2508
PR TR “420™ 25 7 FISRAFICIRAT B 2ok sk
JIAC KT SRS SRS, WtRF . BOK
MaE. W LR mEd “sE 5 e 1
T7 A FE AT, DL m L X R G KRR, 4
FT (FCoin Token).
221 T

ELS T b e ASHEALE 2009 4FE 1 IR, 2 Fh
SCHF P2P A AL B RUR R &
ATARAG T IEANIRG, TR 7 e 5, il
TRAT L CIRFR “B 1) i KEmir s 4. —
A TAFFIANAS G, BRSNS
AT R X, LU B O ME A A s L
CIBFR “H207 17y, MInRA—E R . b
MR RATE N 2 100 )7, ERITUAI 4 48, 4
ANZH DA T UK 25 ALk, BE
4 AR o KRR 2140 4FIF,  ToRE Mg 8
FRAT . B TH50 2205, KT AR 3R
A5 W TFLL AN il o A S AERHT A
TEBOFT X P, FFZE i T3 —E Mg .
I, B RGENSAT, 1R ah R 5% T A A6

AT TEER .

222 WK

DK & BLRY & P AR T . DK
P 2014 4E4] Vitalik Buterin 76 626 FLE Tk
o EERRI, A AIEAREIAR 2.0 AN
D%t o LIRS AR HZ0 2 AAE 5 9 (1 T 2K
R BRI AR K . DURS 420 32 R
F <3 308 DX P+ il +A 5 | F 22Jil 1)
HUH, B AL I SR X B 2 i 5 LUK .
SR P E Rk, S AN REUL T LI
ﬂﬁ%ﬂ%%ﬁ%@dﬂnﬁuﬁ%¢,ﬁﬁ%

TAAE G N 2B S, X e 2 K i I 1 a5
EATIN
223 FT

FT 2T A 5 & FCoin KATIMIRIE,
#2& FCoin 1 X G BEHIA A FT B RATE N 100 14,
b 51%LLfIf¥) FT #4588 “A8 5 RIEZn™” &4y
BB AE s i34y 49% i) FT )i ik i
FeRATIOT A4 BIBN . BRI A SR 55 4%
PEE TR o “A G RIZH™7 SEbr b — Rk T
& AN AN G FEE R Ie L 38 AL,
V- B S FFEE AR S BLES FT O (FF
A& M, Wt REEEEAREE, FT HAH
WHANS X ERE, S5 % kK.

3 REEESEEMS

AT E A 40 POPTIM iR, SR )54
ARSI SN
3.1 HRE

POPTIM Uil 2 575 55 RSCoin AHIA,
IR RAT. BENWSZmH . S5MAERT
HA RSCoin FHHATIAN, FAGHLIIL S ) AT
PR INA AT, SATHRIE B AT WU (R HRAN LA S 5
THIRIIRSS B fE, A S AR R 52 A5 WA LA S AH
N 4

L5 RSCoin #[F], 7E POPTIM "l £ A7

2019012-4



<34 P 2 1545 WL e A

55 4

E WU 53 BB UERFANAE Ty S N HE— R 2L, A e
WA SIEA, XTSI ReA 25
BN, BRSO AT REIC AR 2 AN R o
Ayt UTXO, A B 2 MWK 7 AT IR A
Bilhn, —2E38 5t Alice [ Bob 3241 10 JG, Alice
I Cal 3R131¥) 8 JCLL KM Den 3431 2 JoAE
KA N o BAFHUA 53 Il BRAIEAS Ty S N B8 <0
APH TS AN ARG, BN Alice ffiH
() 8 JLAN 2 JUAE UTXO. B b2 5 MUt i
BfE R, =SS MAEE, — AN SN
Z NG 2 BRI e N2 5 8 T UTXO,
SRJE AR A ZE T 77 20, AR D B 2 4
(RO, i LR AT S i N 7 A2 8 9 T AN i
KRIAAE S o

H IR AE NI S 5058, kAT
KHBARI 7, I TINSEGH RN L)
FAGHURILE T8 AR . 7R HEAE 5) U0 UE FHAL)
IR IRAIS R, FAFHURE m; 53 T FE BT U5 K
Ko Mic o WIRARZENMMBRAER, H&
MNRAGHRI S 5 AR . W AT F L8
G852 AR, BEASR TG | AR R i R 2 A
W25, WART IATAEDRUE & IRS5 BT
FEhk b, T BE R PRARAR I S A

RBEHTIMAN RS AG AN my K LA iE
MERAFEHAS UTXO RN 53 38 b 1 B o R A

BfrpLg2

~ | B2 k/‘mw

FATHU I B FA A, B AF HURREARAN b F1 b T
WhE, FERRATIRAS . BRGNS B 517
EMIE R, SMEZ RN S MSEE. (H% 8]
55 BATRIME, SR HU 55 ) AT RSk
INEARMY o Z AL, FAT P m, TEA
[0 ¢ (IR S I g CUNR[RIAZ 5) 56 0E 45 JL 1
PRI R SE) W RES AN

55T RSCoin &ZGidlkid #E, LIS A 1
WAz Gt 2 A5 R, ARETRAE Sl
Vi 55 WL ) S R ] 2 R

1) X FHIMANBAGZHURYE 3.2 45411
TN EE, KN BR S b; M B! [0 AT R I%
INEEARMY Bib)F BB ), AT HRAF I N B R AT
T CIMARFNRAEIAN,  RAT I AR
PN

2) Ziii H ) AT ) Il SRANHIEAS Sy N 1
PG WSS I FIE R A S i 2 1R4%
(EUIRAE SR

3) ZuiH RGNS L RIERUEAR
SN 1K, JFG RS R .

4) MUGUF L R — BN, i RS
WURIEE G Oy JIEAS BN 1 MG IE 25 I FIAE 5

5) M O TIMIAENURIEE B G, KR TH
WAL B id s AE UTXO F1RH, I8 i
TEWIRIEA

(000) (ooo) (oo0)

x /
PRI ‘ t

(000) (000) (000)
(000) (000) (000)

BRI

K2 2ot A id 2

2019012-5



55523 PRIGESE: 6T A TR O 2 27 D i L +35-

6) O, " IFAGF B ) RAT BIEAT LKA Oa
I A Sy e 4 2R

7) AL R, AT TR A I B
TEAS, FEARE AL % 00 F1 1 FRAS WL IR A ik
Ji

8) WATIRIES 3 WA AN ILE PN
W5 5% . FRARHURG A o S0, #5E 1 B O,
AR TR O BAEHUR DL a4 . BITT
SEAE T T 1R, 55 200 BT AT BRAF LA S A i
M, EedE s B 3 Bs e R I AR A A
MIRTAE L, BAR AU RE S A R it ikt
UG AR RS L .

FAFHL 1D RNERIAZ iy | ITER | s i<

K3 SAFHL S UCGRAT I I AR S v 4% X

3.2 &R

Sia ARSIy, N PR
M.

D) WSE BT UTXO ek,
R 11 22 T 2N ) A IR R R A LA B 5 O R e L
I -

2) MRFEPEN: EHTRE A UTXO g5k,
38 B PRI A HTUAL 300 11 T RG] 2 I AR SR A R %
AR

3) 595105k (weakly dominate strategy) [%;
o8 AT A UL R AT B 505 SEmes - 5245 LAY
FI AR SIS SRAT 1 28 AV T HoAR b
FEMEIRAF B o

4) AR SR ML (truthful mechanism) !
To e S AT DU R ARAN SR, XURS: v P () 4524
PR, LSRN SRAT K 25 F AMIG T oAt S s 3k
CEIGIR

5) 0-1 4afg!™: 4§ ZHEHIRIR S=s157---5,
(s;€{0,1} H 1<in), Hh s Hsmmf, s, Wi
Ao ARG —HEBIEE 0 A0 1 (A2, X) S BT

0 Zwhd Al 1 gwhid .

6) 0 "™ & § “HEHIFIR S=s15,-s,
T, W E ={s1s5---5:11|si=0N1<i<n}J2H 0 %
e E, b n 73

7y 1 gl A s ZRERIE R S=s155---5, W
T, W ES = {515 <si|s;=1 AN1<<i<n} 2 1 gt
G Horbon 474

4 ENHILHISZ T

BF X} RSCoin HESE, A5 2% & £ oy ] 7 ke
Lo BN BNIL  ORGHAE WAL A B3 RA TR A5 L
WA ALE POPTIM, SEZHL Y47 RIHZ 15 MK
(1T 20 FH e KAk o BLAR — 2828 2 R 0 AIE 1 3
AN (ZHIF4E) UTXO) g 24, s
S EZANEI UTXO, {HAEA UTXO n] LAk
SLACSK R . BT B RAE NI Z 5 I UEAL
T iy N\ UK 28 i S ON ) AR T ik A
L, ASCELIAIE A ANAE Zy i A R UTXO b i) 47
44 POPTIM.

4.1 FREHAEZER

NP E RGN Z A, HPUFE & B,
A 5y i N R AR UTXO #7204k —
H o B2 A5 AU — SO S0 E L S AR A7 R
—A UTXO TZEZR D KK=2) M E N —
BESAE . U1 RBAF L my; $RAEFLSE AT Sk
Wk, RS PiE g=1, W ¢;=0. RATA ]
W e 1K) K AN PAG AR SCAT AR, LS
SR« K, mX(DFs. K, a Wik
55 U O N IS H, W ik PR %
BEHMES, HIW=K,

max =Y (ag,—b,) (1)

42 RENERITARE
FEAG WU AR 3 ip B AR TGI8 el K,
TEBIRNHE o SZAFHUE m; (TS B EL s 20

2019012-6



© 36 28 15455 B 2 A AR

CHRE

KR, HTRENR RS BRI, 753
2 5l s A SR o, RIS e
BARIBERRN A, R AIRAT . ARHE FSCHiR oy
Mral s, EARBBIHLEI, 25U B Behs
ks A BARA A 4% o

u,=b —c, 2)

RS FZAZ WU m; BEARAN A b, 1 BRFLE
FZAE WU ST F SCHR [ 18- 19717 2t A {5 1) o 2% 125
FISCHR[20]14 Paillier DV A28 7k, ¥4
J A AR TC AL B, 3R A4 J AT . AR
FL MR W .

1) m; AT 3550 K RN by BEAT N5, A2
% Ki(by)o

2) m; AR b AT 0-1 Zwfid, 1531 0 ZWfiddi
W Ep” A1 1 GihBiR 4 E'

3) m; SN S 08 UERS (HMAC,
hashed message authentication code) % %H g; %
Ey’ 1 Ey' BIFHESE, i At 0 gnfddf i
Hg(Ep YR AL 1 G BARY Hol Eni')-

4) AL SCRR[20] Ik RIS &5 7k, Al H] s
AT AL AE — e Ta B N IR BEALE, SR b,
BTN, AR RSB SR Pa(by)o

5) m g I A H S AR A G S, ALl
AR BAbi)={Ki(bi), Hoil( Eni’),Hei Eni'),Pa(bi) } 1) S
ITHAZ
4.3 BRIENMIEREZE

TN 3245 HUR $2 22 (K040 4 T A Jin N e 28 ik
A AR, AT BEANE R A I A IR S5 AR DL
Bty M, WX FAEEA TP, RS R
H 1o

AR A B GaE, JATHER S M,
PR AR AT K AN ZAEHASCATHRIM . b5
BRLISTTT 40, 24 HALY 0-1 giddesy B 5 E &
DA —ATCEN, B ENE: @, W x>y ifi
AR A% SCHR (18] 1% A7 2 SCHR[19] 7T 41, 2 HAX Y

He(En YNHo(Ey)# @, W x>y, DRIk, 7T LR
RN AT LS FEUREERT [, mT LA i
WAIHE . HEHEF SR A, RSN
PRI 22 A LUIRARMY v (1) 22 4 LU AL B R AN BEAT
HERE. B0, SCHR[19TR 224 L B itk A7 H 9
P, ARG IEPHARMN SBARIIHT & MREN M,
SCATHRIH o
4.4 FRISNAIRENTE

HTRENIE NS SRARBERER, 1Eh
A TR A5 WU A B RS 1T e 22 SR A- 4 T,
A RESATAE M m R T G B0 o T RARAE L K =
A, JATRARE ARG BIE RN, X
ART RGiFE

T BN AF WU SR AL FL S AR CRIeA
A%, ARSCRH Vickery A2 IS AT IR, # 3k
PEIIHZ AT AL (1) 4RI 55 45 T Ath 5 43 7 SR 1) 40
M B my AR DR, ARG A
X3), HHA, mey WIRAEHUE ) RATFALEE £+1
AR, 6](k+1)$[1 b(k+1)ﬁ%ﬂj§lﬂ¢|ﬁ§f§*ﬂwﬁ/‘]
M 45 I E FHAR AR o

P =04, = Ty =G, (G0 =) )y (3)

A2 AE MU BEBE AT A, AT AN AL I
JIR 55 IR AT LG M P 5 S S AS IR AR LA
PR, Gy T LA R Dy (4), RIER— /MR L%
EHURSAL AT -

P =b g “)

MR 42 15 ML 42 A2 1) 22 A LR AN oo A
By (b+1y) s RATLESMEAT Boad S rhad H 4
Pi= Py(bg+1y) o 0% A 2 B9 P 5 wT %0,
Py(x+y)= P4(x) ® Py(y), M, 753CHR[20]H)
Paillier ', @ ¥8% M H . L, &£ T
I Z1, AR AT AR RS Bl %, R
BURILE Ti— T TR SRAS (1 0 2% I © 32 53 )5 1
A, SRAG B A I B2 A5 UL 753X BN [H) 3R 43
R -

2019012-7



®2 W

PRIGESE: 6T A TR O 2 27 D i L +37-

5 BENHLE A

A4 484 POPTIM FLAT (RBafh 24, i
SR W B AE WA A BN GRAE RS DL
PSRN 1 T
51 RfAR2

TEARSCHUEIT, FEAFHUR m; B BRL AN
SRt AL Can 3.2 1A, B A AR
1 Bi(b)={Ki(b),He Eni"), Ho Epi' ), Pa(b)y o X T
L Ki(b)F Py kit s RFHIRE m A7, JATH]
L 388 SR A AR BH SCRGR M FE K. T 285 0-1
Gl HMAC AbBE 1K) Ho(E, )R Ho(Ey'), 1T
HUAIE IR0 MR B 5 A%, DRI SR AT I SR
WA R . DRI, ASSCIRR AL R AE AR
BRAATAITE LT, 25 SCHE R SCH N
52 tEEM

FEARSCHUSI T, B AT AR5 ML
PPV, W AR O g3 A Fl e 4
HLB 1 gmbd IR HEAT LU 5T . MR AR ZE
HEFERY, 7F b i B2 o 3 7 T g i 45 A R AT
SRS . & I HI gD KN 0,
W) SCAS A I T LR I O(n)e 242
MU SE A AN M|, ERFIEIT R
O(n’|M|log| M) ¥ w1 X, AHLH
HA VS szt
53 MK

FEAZAEHURE RS h vl Jn, Lk sk (¥ 9%
TR MUY B S5 8 IRVE S B2 AR AL R A B ST
RN bay<bay <bgwy. FHH, bk i I
SMEFZE A IR o FHFZ S DAL I A o vk
AR, OISR RS WU RAFARIM A beerry EH
TAHUHIREDS CRAEAGIE F iR SR, B byy=cq)»
VUPRR R 2C(2) 452 5 MU R8O o ST, R
FZAF MR IRAF IR uy=busry—co M AES .
b, ASCHLHBE SRUES A B o

54 fRIEREIRD

WISCER[21 41, TEAS SCR I VEG HLHIH,
AL CRIBARINE boy=ce) AN
(199 AT AN o H 59 o D0 SR 11 g SORMORAIE S5
AT BN 5 SCRT %N, A SCHLRE 88 DRAEFZ AR AL
P SEARAT o

6 EENHILEIH R

aiGEEE “HEimT Mg,
POPTIM Bl {E IR L e “Hertem” ik
I, BLAA IR .
6.1 ERAMES

TR B 7 AT IR ki TR SOk
(22148, FEEMN « A S RAT-RARAT 7 19
TIUE MR Rk E IR AR, XL
O3 2 B SEBLAZ S il sk ) B, 5 RSCoin
HEZEAT AR Z Ak, W] DR AR S 3t 57 1) # b
B, B RATHI S N RATAE S IR T, %45
HURE) B MV AT 2 56 AT 25 I #5ebs J7 o R,
1 S TR S AT 7 4 0 5 0 B ad K 1) #3245 BL
¥, A2 POPTIM AL v A 1 8 2 e
Kt m” R
6.2 ETEXHZINTRE

W 7ESCHR 23188 TR E “HeE s m
RATHVIHESRE, 48 H AT AT T8 A5 DY S 1)
FNVARAT BB MU AT IR e B 52 7. AUk,
bR BB RAGIRIM AN, 78 P AR AT U AR 1 B A il
G5 s Mo B ] LA B 4 R R R i ML ARAT TR A
EEDMEIER C M S s i 2 D TN TR 4
RATRNS 5k
63 ETHFLIMETRE

bR T EESATIRIMAL, JATIE ] IR IERAE
MRS AL EME B R T, A R RS AL T
FH TS TNEE. RGNS S “8
FLHM” AT, BAEH LI & 4

2019012-8



+38 P 2 1545 WL e A CHRE

HINECFAE T LA EEN R AT
WA MR ST, P SmREE LIS
R N A2 5 R IR R AR iR,
XN TR A S TR, e TR A S
MAE 2y IR, LA 3R T 40 & M IO o 4
B, CRARAT 5 @ BT BT A A R H A
A, ERIESME, HEnaeitisf2d,
AN TR 3% N ) S5 - 20 4 A nT R 2 Al T 11
AR AR

I T AL T I PO R, FZAE AL
P nT LLSE I S SR - A & T 2 BRI,
T AT LASRASBR T 40 UEAS 5y SR 4T M AR 2 A1)
WO o Bl BRSO AT B Hi 20 2 T 0 FH P 1
%, RAENMRA I E R G 2, W5
A M EEETE, A F S ORI A
FAFML RS TR, T T E- 40 & AL e
o AN TRE b Y O = B Y =Y

HTHREANORZ, HEsiTise “H55
M7 FRGE M) RS AR 8K, s 17 e “ 4
TN RERRELK, TLUONEEHTFAS
(R R AT FIIZ B9 W Sl . X RN B Al
MEEE “BFtem” A ERAHRIE, el
i 45 ﬁmﬁTu@ﬁ“¢%ﬁﬁﬂﬁ&ﬁ””%:
TR, ARV EES 5%, HZELRHAA
“”ﬂ(ﬁﬁ%ﬁuﬁmﬁﬁﬁiﬁﬁﬂﬁﬁ\
20 RUSRAIS HL AT B B2 A5 BRI FEAN [R] I 8] 80
REGFREEIE, Bk, firasm hgkiss
1) F g /N T3 BRIB AT

7 ERIE

TEVESE “HFIem” BRI, A SOk
R%Wﬂ?ﬁﬁ%%%ﬁ%ﬂ%%%ﬁ%%%&
A, ENLRATIFRATH U IS, WA
BURIIR AR it 7 58, 1 e thAE AN ER B2 5 L
T B RA AR B BER b, RERE CRUEFZ AR NG UK

SR ML POPTIM. I8 3 B LML
BTN N = R QT v = IR TR LN
AR UEBZAE WA LR PR BT Btz 4, &
XPREE BB m” “ JAT-rERAT” 1
TUO SRR R, Ao AT T POPTIM LR AT
WEHPE, IR TR G S S A AL oxt
POPTIM SIALHIH fE deit

S E K-

[1] CARLO R M. Blockchain and central banks: a tour de table part
1I[R]. 2017.

[2] DANEZIS G, MEIKLEJOHN 8. Centrally banked cryptocurrencies[J].
arXiv preprint arXiv: 1505.06895, 2015.

(3] #kil. Hor b MM, bt AP Gl A, 2018,

YAO Q. A glimpse of digital moeny[M]. Beijing: China Financial
Publishing House, 2018.

[4] %RYerl, BARENS, gkoth, S SEE AT “BF 5”7 RSCoin #RY
[0]. 4Rl T1k, 2016 (10): 78-81.

CAI W D, ZHAO Z H, ZHANG Q, et al. Bank of england digital
currency RSCoin[J]. Financial Electronization, 2016(10): 78-81.

[5] DARSHINI D STANLEY Y, LEWIS A. The future is here project
Ubin: SGD on distributed ledger[R]. Deloitte Consulting Pte Ltd
2017.

[6] Accenture. Project ubin phase 2[R]. 2017.

[7] KONING J. Fedcoin[J]. Moneyness Blog, 2014.

[8] GARRATT R. CAD-coin versus fedcoin[R]. 2016, 15.

[91 BECH M L, GARRATT R. Central bank cryptocurrencies[R]. R3
Report, 2017.

[10] KONING J P. FEDCoin: a central bank-issued cryptocurrency[R].
2016.

[11] European Central Bank and Bank of Japan. Securities settlement
systems: delivery-versus-payment in a distributed ledger environ-
ment[R]. 2018.

[12] NAKAMOTO 8. Bitcoin: a peer-to-peer electronic cash system[R].
2008: 1-9.

[13] BOHME R, CHRISTIN N, EDELMAN B, et al. Bitcoin: econom-
ics, technology, and governance[J]. Journal of Economic Perspec-
tives, 2015, 29(2): 213-38.

[14] WOOD G. Ethereum: a secure decentralisedgeneralised transaction
ledger[R]. 2014.

[15] WANG J, TANG J, YANG D, et al. Quality-aware and fine-grained

incentive mechanisms for mobile crowdsensing[C]//2016 IEEE

36th International Conference on Distributed Computing Systems.

2016: 354-363.

SR, RIS (E BAVr A M]. BilE R BURfRE, 2012,

ZHANG W Y. Game theory and information economics[M].

Shanghai: Gezhi Publishing House.2012.

[17] YANG D, XUE G, FANG X, et al. Crowdsourcing to smartphones:

[16

2019012-9



%20 PRIDEAE :

HeT BB PR Y I B ST UL

«30

[18]

[19]

[20]

[21]

[22]

[23]

incentive mechanism design for mobile phone sensing[C]//The 18th
International Conference on Mobile Computing and Networking.
2012: 173-184.

LIN H Y, TZENG W G. An efficient solution to the millionaires
problem based on homomorphic encryption[C]//International Con-
ference on Applied Cryptography and Network. 2005: 456-466.
fENE, $idk, MpPE. BT 2 A R I I = 58 R A GR35
Tk WHEHLELE, 2018, 45(5).

REN H, DAI H, YANG G. Cloud privacy protection sorting method
based on security comparison code[J]. Computer Science, 2018,
45 (5).

O’KEEFFE M. The paillier cryptosystem[J]. Mathematics Depart-
ment, 2008(4): 18.

KRISHNA V. 3288 [M]. Jbxt: sFEARCRAA TR, 2010.
KRISHNA V. Auction theory[M]. Beijing: Renmin University of
China Press, 2010.

BT, WAER. ST RATRE “HeA T B TR
W%, 2017(7):78-85.

YAO Q, TANG Y W. Some thoughts on the central bank's statutory
digital currency[J]. Financial Research, 2017 (7): 78-85.

YR, VR BT BT BT B AR RO A K R AT B ]
[ b 4 AT 7%, 2018(4):3-11.

YAO Q. Optimization of the current monetary system and issuance
design of the legal digital currency[J]. International Finance Re-

search, 2018 (4): 3-11.

[{E& & 9]
FRAE (1988— ), ., IWARETEN, il
- VLA AR (i) R R LR,
5 FEWEFTT 7 S BRI X B, A
ﬂ}v\\ T,
0 N
w—
e sSIET e

Bk (1992- ), 2o, IWRAEAN,
+, PIERREAR (R HRATBH T
TR, FIEFITTT I e Sl TR,

X (1988— O, 5, WiRgiN, i,
RV BEAR (i) G RA = TR,
TEMFFIT R X B, 3E 5 RGN R

2019012-10



	04-190009-HS

