[CLAIMS]
We claim that:
e
1. An apparatus for deriving a social relation between

accounts based on a transaction ledger, characterized in that

the apparatus comprisesing:

a data storage unit storing account information, software
for deriving an inter-account social relation, and inter-account
social relation information; and

a processor deriving the inter-account social relation
based on athe transaction ledger generated by transactions among
users with the accounts and performing construction of a social
media service based on the accounts by using the derived inter-
account social relation and data processing and
transmission/reception for supporting community activities

among respective accounts, -~

wherein

the account includes a blockchain address,

the processor is configured to calculate a value scale of

each account from the derived social relation, and the data

storage unit further stores the calculated wvalue scale and an

account value scale calculating software,

the ©processor 1s configured to calculate a weighted

centrality of each account for calculating the wvalue scale of

the account in the inter-account social relation derived based

on the transaction ledger generated by the transactions among

the users with the accounts,

the ©processor 1s configured to calculate a weighted

centrality scale of the corresponding account by using a local

weight factor determined for a random account and a weight

centrality scale factor of a neighborhood account having the

social relation with the corresponding account,

the weighted centrality becomes a value acquired by adding

a value acquired by reflecting a self ratio to the local weight
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of the corresponding node corresponding to the random account

and a value acquired by reflecting an external factor ratio

without the self ratio to each sum of values acquired by dividing

the weighed centrality of each node by the number of adjacent

nodes to the corresponding node corresponding to the random

account,

the self ratio 1s a parameter for reflecting, in

calculating the weighted centrality of one node, a self factor

of the corresponding node, and

the processor is configured to calculate the weighted

centrality of each account by the following equation:

WC(A) = LW(A)*sr + (l-sr)* (WC(N1)/NH(N1)+.+ WC(Nn)/NH(Nn))

where

WC represents a weighted centrality,

WC (A) represents a weighted centrality of node A,

LW represents a local weight,

LW(A) represents a local weight of node A,

sr represents a self ratio,

WC (N1) represents a weighted <centrality of first

neighborhood node N1 of node A,

WC (Nn) represents a weighted centrality of n-th

neighborhood nodes Nn of A,

NH represent a number of neighborhood,

NH (N1) represents a number of neighborhood nodes of first

neighborhood N1 of node A, and

NH (Nn) represents a number of neighborhood nodes of n-th

neighborhood node Nn of node A.
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apparatus of claim 1, wherein the processor
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the processor

wherein

+1,

of claim

The apparatus

4.

calculates the weighted centrality scale so that a sum of the

hted centrality scales of the respective accounts converges

weig

to £he sum of local weights of the respective accounts.

the local weight

wherein

The apparatus of claim “#1,

5.

dependent

in

determined as an

is

factor for the random account
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value from the neighborhood account having the social relation
with the corresponding account.
B e

6. The apparatus of claim 85, wherein the processor
calculates the 1local weight of the corresponding account by

applying predetermined weights to the weighted centrality scale,

+h IS~ S "t + 1 ax 1 £ 2 A+ 147 1 EEE T N | n NS I 2Y
CTIT o O ullluulll—, CTIT - - O ==y TTCT L__Y i S i B Wy @ § L._L\Jll, AT T
ehare Fatt the amount information of the corresponding

account, the change ratio information, and the level of identity

verification information which are calculated.
B e L

7. The apparatus of claim 985, wherein the processor

calculates the local weight of each account by the following
equation.

LW = SA * NH * (100% - CR) * LV

LW: Local Weight

SA: Size of Amt

NH : # of neighborhood addresses

CR : Change Ratio

LV : Level of Identity Verification
+etaim 21

8. The apparatus of claim 51, wherein the wvalue scale
includes a value evaluation scale by evaluation, a score scale,
or a grade scale.
+etaim—31+

9. The apparatus of claim 51, wherein the processor
expresses the value scale by a plurality of badge images or a
plurality of character images according to an importance, a
utilization pattern, or characteristics of the account.
+etaim—44

10. The apparatus of claim 9, wherein the
characteristics of the account include at least one of a
transaction size, a transaction frequency, a size of amount, and

a transaction item.

49



+elaim—351

11. The apparatus of claim 1, wherein the processor

provides the derived inter-account social relation to a social

media service providing apparatus so as to be linked with a
social media account.
B e

12. A method for deriving a social relation between

accounts based on a transaction ledger, characterized in that

the method comprisesing:
acquiring transaction information for a random account
based on a transaction ledger generated by transactions among

users with the accounts including a blockchain addressy,

deriving a social relation between respective accounts
based on the acquired transaction information,—and

performing construction of a social media service based on
the accounts by using the derived social relation between the
respective accounts and data processing and
transmission/reception for supporting community activities
among the respective accounts—,

calculating a value scale of each account from the derived

social relation,

calculating a weighted centrality of each account for

calculating the value scale of the account in the inter-account

social relation derived based on the transaction ledger

generated by the transactions among the users with the accounts,

calculating a weighted centrality scale of the

corresponding account by using a local weight factor determined

for a random account and a weight centrality scale factor of a

neighborhood account having the social relation with the

corresponding account, wherein the weighted centrality becomes

a value acquired by adding a value acquired by reflecting a self

ratio to the local weight of the corresponding node

corresponding to the random account and a value acquired by

reflecting an external factor ratio without the self ratio to

50



each sum of values acquired by dividing the weighted centrality

of each node by the number of adjacent nodes to the corresponding

node corresponding to the random account, wherein the self ratio

is a parameter for reflecting, 1in calculating the weighted

centrality of one node, a self factor of the corresponding node,

and

calculating the weighted centrality of each account by the

following equation:

WC(A) = LW(A)*sr + (l-sr)* (WC(N1l)/NH(N1)+.+ WC(Nn)/NH(Nn))

where

WC represents a weighted centrality,

WC (A) represents a weighted centrality of node A,

LW represents a local weight,

LW(A) represents a local weight of node A,

sr represents a self ratio,

WC (N1) represents a weighted centrality of first

neighborhood node N1 of node A,

WC (Nn) represents a weighted centrality of n-th

neighborhood node Nn of node A,

NH represents a number of neighborhood nodes,

NH (N1) represents a number of neighborhood nodes of first

neighborhood node N1 of node A, and

NH (Nn) represents a number of neighborhood nodes of n-th

neighborhood node NH of node A

Th moat+trh A £ ~lAaamm 14 fFaavthh A AN g o0 o
TIL MeTot— O CTaoTit £0; rtoulf citCTr COoOmMpTrI STty
ol sl a0 Ay o 7] ca~a Sk oA nt Lo 4 Adaoraszad
CaoarCoraogcTitfg o vaxrTo oo O oCr—atCtCOoOurtc— oo veESD

Tl mat+ih A £ ol N 17 v g + 1 P B BN IR £ + 1
T e Trot™ O CToItt 77 LA 5 e e i i cIitc aorCora Tty O cIIc



o

1314
TTrCTTotts

a~a 1~

S

[ & i

[ punp v 3w

-]

o

+1h

IS |

+ <z

4

P |
cCCoIrcrrorr oy

h+ A =

wCoTTgIrocT™

a2 ox

T.I

3 + 1

1y

caleir]l ot

o

oL T

T

oCcT Ty

T

CorCcoaTraocTity

N

o
AT S i Y L/lL(_/LJ.l\_jC [ S @7 Ny U W

ol A o

ENEAWE I S 2N

R oy
CJ.J.J_J.L/(_/LK.J.UJ.I,

£ 4 e
T [ S PR VA N L\ .LLA.CJ.I\..LK._Y

+1h Sz

11+
(S iwav s ¥ e

En 2%

oo A
[exnaws

by

o 4 S
[ S R R S N S Y 4 L &P L_J.\Jll,

£

LR LY

.

N
[ 3 3 & B W e N

WP EIE BE PN B~ NP

n
CIIC aoCcYHo Tt T

n

baa

oo TTO Ot

BT W-CE RN I~ T2
o CCouTitc

tz 119 o~ £ +h v Ao A A g
otCaoarc—0OT COoOTTECoSPoTtTg

-
T

1y

caleir]l ot

~Y

I

VS =

CorCcoaTraocTIity

K U [y 1y
VCJ.J.J.J.&/(_AL_J_\JLL, (@ W aw §

£ - e
[ S PR VA W A

= £ vt + <z
o Z2C— O aitooitcy

o

+h

I

A & i oy wp my ey

I

I

ol -~ a4 A A
CaoarCoTrac

o

T ok

i

ot o
[ S @ By S w4

ol oo

T

(& gu

WIT T CTTIT

Tty

o3y
[Syep==rras

13

Lt & e ]
T

m

TTT

PN
SOCIa=T

-
(=3

ESENEYS

N NN S

n
ITXIT

A\ e

Ty

=

[ e iy

Aex

3 n

[ AN PN
CLrrOIiToOogT T ITUIT

A

it o oo
o o UoUTUTITC O OTOO T 1T

N

baotr
o

EEE r EW SN
[ S N iy € R U S N A 8

o
oo TTT

=T

T

T

T

TW

=

.

N

PPN I NN
[ S i G S N iy R R Y & L,_L\JJ.J.,

ey

ey SNt 1
o CTOoOUTITC

N

1
O CUOULT Iy

£ o4

11
OIT T C

ey

ot

Ao+ o

TITCCTT

SRS E=e T

\Cieneren

Iz a o~
T

m

TIT

I =

o o A
Trr

n

EPS T
TITTTE L_,_L\JJ.J.,

+
[ S s iy &y W iy

-
@ g

o

WP LAt
o CTOoOUTIrTCc

\ e T

[ PA s iy @ my

s i e

T

o

+

73

17 o 1
o T T O WL CIT

ney

e
TroTTy

n o

N
CcCrorroocCc TcITOIro

e o W B e

3 ey

nalkl

oo

o

o

CIT

T T Ity

T

oo

PR
[ AN By & g iy

1 ey = o

3137

T v ity

+

P
LT T T O TTITCE L_,_L\JJ.J.,

ey

1

NPT S
T T oUTITT

+ 1

CIT

R ] bhaaand
o CTCOoOTiTrcS

o

A8

A OTT

TTCO

N

CcTOTT

[N NP NP
CLTOTOIToTh

11t o baoao
o CCOoTITco

raorm At g x7 N o
o op T T TTvVe

n botrr n

T o T CTOIT

~

OTT

TTCO

TTTTWTTTT

nes

N

ISASES J_u]fm_._“\j

~or £

= o A
orrr

n o

4

e o o W B
cCrorrooc T

IS T +h

aonarat A
gttt

~

Ser
EEA AT A A

IOy

|y a

sz

WPVt LR el ]
cIrc— oo Tooarrc o Iy

n

aarszl o~ oo
mocoO o oo T vVvcCT— oo TtTO OTT

-

m

o o
[ S A AN ny & e

-

n

N

noat o~
COoOIrocTt ot TcITOUIT

A

ISR aVAATE i I 3
rCcopTc T TTITve

2~

n

el ot d o s
T O T CIUTT

o
[\ 7 iy & i

o

110 ey
oIty

T

T TTTWTTTT

A=Aw S

 ——

I

Ao+

oo Al
(ST Eavs

n

4

rm
P M 1 S W i L N W B W i

E=

o Xz o~

oAl o
T O CTC

1

oo
[ A uwps By @ g my

11t o oo A +h
o T CoTrTsS TIrcr TIt

o

\Tleneyey

oo LTV IO T

+ 1z

commaIi T Ty

ooy o

E P R T L NPNE S i I
TOTT —SuopPPoTr TS

n

e o
\—) tJl—_LULL

o~

1~
T

n

4

1 A A oot oo
oo —Cc oo oo Ot

fa Nl

o~

nr

pLrYCT oo LIy

11t o

IS i I W
LT opT Tt VT T CTUUTUITC O »

ey +h eV

o 2%

N

T TV ITCITO

1377

NS

I

IOty

o

o
IMMT T ST 1TV I CTT o LTy L& S ) W W Sy @ e

-

110 Ay

ol Rt & 1 )

P N ISV [ P

A3 e
Mmoo 1L oL LUV IULIY L& S ) W W Sy @ s

N ot £y s

X

2~

Aex
TCCTC Ty

n

4
CralroacCc c I UTlL

+ o o~

1t o o oA
o T CoTrTsS

o

heot s
o

4 -
[ S NI iy @) N Ul S W A

1~

T

=8

1T

TS A9

T

W

OoATAYNY a0 v oy e

maot+h~A

mcTIrot CUmMpP T oo TITY .

N PN

1 ey

A

oo LV IICTT pTrOUvV IOty

Y A7z

Y ol Xz

4

A
o

PPN TN
[SA A Sy &

-
=8

sz

LI I B e e B e
RN AT [ i A ey s ATy

dapprpad L dtUoy

MY

alh

N
WITTCTTT

ECA2N

AL VY T oA i I T S o
rocopTCTTTrve aoCTourrcoy

n et g

N

N+
i E R R W s 1 £ @5 W W e

£

— o4 PN I
T O T CIUTT

PR
[\ W2 iy @ e

o

T CTWTTTT

ccoanarat A A
gCCTa Tttt

1
LT TUYgT L

oo~ o P
CratroaC Tt IOt

AN

3z

o
.5\ S E VA WA W §

o
]

MY

OTT

OO T

S Al
oI

+hh At o .
wrcir attCoOurrcoy

n o LA W - Wl r o 179
\eye)

N
CLrOolIToaog T CTITUITO

L AW A

10

IOy

o rxza o~ Yoz nex

m =

PRI
[ AUy iy @ g uy

—

+h

1 ey

™ J_J_UIm_LLL\j,

POV IOy

oo LTV ITCOTT

(1A AW g iy e 3

T

~Y

n

el

Lt & X ]

[

m

cmsd o]
[N AN Ry @ R

-
T

n

4

nat g~
COoOITroc oot TITOUIT

o

P

T

e T C T oo o T T —CTIT

A

POl Ccaoy

52




1 m E
TIT - Ot C T OTT

n

S
[ S 6 R WP i N B

1

P
[S> ANV A P iy @ R

o

I Moy g e

+ 1

177 ey
oIty

ontint o Ity
o CTCOoOTiTcS

o

n

.
T

A

T O T OO

CIT

~Y

S A
[SERav

b1 .

rm

£
[ S N R S N N ) @ ) WS S W i §

LR LY

P N B VA I NP WoNE VL L2
SOCTar— Mo TTa—SCEE Ve

el

N TR SN I NN SN
oo T oOTUTTCT (@ W AWy tJJ_CQ\.UJ_CLA

+h
CIIc

ISEEESCENPENEVY SIE B2
(SR = Ay e s

— O

n

N

N
CCe P TTOoOTT

n /[

N

1 oo
CLraoltroit oo Ot/ LT

+ v om

o A
[Cxuaws

oo oo ey
P OoCT T ooy

RN

Aot o
OO CTT™E

11t o

N D S VY NS E AP i 3 W
ToopTC T T vVve oo T Uoulrco .

N

[ 5 WP e v . W W

3 377

3z et o

Comnnairr oy

o Pataataat kb el

oIy

53



