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Blockchain Estimation Model Based on PoW Mechanism
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School of Information, Renmin University of China, Beijing 100872, China

Abstract Blockchain technology has aroused the public's attention since its birth. With the development of the digital
economy, such Blockchain network technologies with anonymous transactions, decentralized and relatively secure
technologies ,have become increasingly familiar to people. The first appearance of Blockchain technology has stimu-
lated the emergence and development of Blockchain networks with more functions and requirements. Digital assets
have unique advantages over traditional currencies. In recent years, the value of digital assets with Blockchain as the
core technology has been ups and downs, and news media rushing to report on it has also contributed to the value of
digital assets. With the gradual expansion of digital asset communities, people are increasingly aware of the value of
digital assets, but investing in digital assets faces various risks. This article aims to take a Blockchain network based on
the proof-of-work (PoW) mechanism as a representative to conduct a comprehensive and systematic analysis of the
value of digital assets. By investigating the way of acquiring digital assets and combining the market price analysis over
the years, we analyzed the Blockchain value analysis method based on the PoW mechanism in a combination of “human
behavior” and “positivism”.
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Figure 1 Trends in price and calculation difficulty
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rm, HEIEMRKKR. WTRAE R Square, HIKIE &
WA, HE R ZT 09075, FHIZN AT
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ORI R VHEE R V- J7 H5E 530 Adjusted R Square,
HAEZET 0.9069, 6B F2H TS0 B~ J7 7] LA B
M FE ) 90.69%, kAT 9.31% s B HAh K 2 KA .
2 Fonlid FREMESOHE, B Significance F K
FITE MG SHE0TH B BT 7[R SRS 1) [ A 25CR,
WS EEEF T ahdr P EST
8.69153*10°%, iz/NFREZEMAKF 0.05, BB TM
W S F0 e P 7 [l RS B [l U5 RO B 2 %
12 3 WIAN, 320 TH AR RS U5 P AN 8.69%107%,
T /NF R FETEKCE 0.05, BT ET TS T T X

=2

ANF AR B, BV EREE TS
W AEAFAERE A2,

B _ER [E A58, FAT13ET TAE R (PoW)HL
i, HETT MR RS 720V R T S0 A
HEENLERR.

xz1 MBSHEREFHREIES TR
Table 1 Regression statistics of price and calculation
difficulty squared
EVEE N
0.952614598
0.907474572
Adjusted R Square 0.906930305
bk iR 7 1005.821129
BOWIILIES 172

Multiple R
R Square

NESHBERETHAESTR

Table 2 Variance analysis table of price and calculation difficulty squared

df SS MS F Significance F
[ 534 1 1.69E+09 1.69E+09 1667.333 8.69153E-90
iz 170 1.72E+08 1011676
it 171 1.86E+09
*®3 MMRESHBERETAAERESHER
Table 3 Variance regression parameter table of price and calculation difficulty squared
Coefficients PR RZE t Stat P-value Lower 95% Upper 95% LR 95.0%
Intercept 308.4625265 84.21168 3.662942 0.000333 142.227263 474.6978 474.6978
X Variable 1 4.74782E-21 1.16E-22 40.83299 8.69E-90 4.51829E-21 4.98E-21 4.98E-21
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FokULM. & 5 L@ F BEEMGHE, B
Significance F FRFE N 51 2 & 8] A [ [5] 14
R, Mg S5ERES TN P EST 727410%,
TN F B EMEKE 0.05, Tk S RERN
(] AR [ U R A R R . iR 6 WK, R E
1 P AER 7.27%10°%, @/ REMKF 0.05, ¥
HREXNMEENRIERHE T2 EE, HRES5N
MEAFAEA A

x4 MMRERRERAGTE

Table 4 Regression statistics for price and search

volume
EVEESNa
Multiple R 0.942552
R Square 0.888404
Adjusted R Square 0.887747
PrHEIRZE 1104.626
AE 172

x5 NMBSRREFENIE
Table 5 Analysis of variance of price and search
volume

dr SS MS F
EE504r 1 1.65E+09 1.65E+09 1353.348
F# 170 2.07E+08 1220198
it 171 1.86E+09

Significance F'
7.27E-83

Frik, B EREIES T, HRESHIKAERA R
FNEMERFR A RES H MK, RIEER~
T, MeihEsSZ 5 ANM%KH P EEr 7
BRI LG R o FRAME R B, DA R &1 7 5 Loy
X B 28 A% R R 26 R A S o, mTR &R
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25000

R =0.6603 -
a 20000 o 7
% 15000 o .« o
s
= 10000 o
= ()
= ¢ .-
0
0 5000 10000 15000
R T5
E5 NESRREFHFHAE
Figure S Scatter plot of prices and search volume
squared



38 Journal of Cyber Security 18 B %424, 2018 £ 5 A, F3 &, F3 M

*6 MRSRREBFEREASHKE

Table 6 Variance regression parameters for price and search volume

Coefficients AR Z t Stat P-value Lower 95%  Upper 95%  FFE 95.0% R 95.0%
Intercept 76.21922 95.45635 0.798472 0.425711 -112.213 264.6516 -112.213 264.6516
X Variable 1 210.2274 5.714584 36.78788 7.27E-83 198.9467 221.5081 198.9467 221.5081
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(I = R K o i AT AR R R 3000 e 70 52 38 I
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Table 7 Multivariate regression statistics

=Kz
FIH, MR RE Multiple R 55T 0.9839, RYJH AR Multiple R e 0.983899
5 RAR B2 A AR OCHE FEAR & H R IEAHOC . AT R EL R R Square 0.968057
Square “&T 0.9681, 12 MEFEF- 5 54 = =0 E Adjusted R Square 0.967679
P IR & . EE R V57 ) 5€ R HL Adjusted R bRt 592.7365
Square FAHZET 0.9677, WBAP/N H AL & e Ui B MME 172

AR B LU AN A 11 96.77%, 3.23%2E i HoAth [R 2 ok i
B. Kol FREEMESHE, Bl Significance F K
i 2 A 5 AR ) DA ROR, i ST
4.2410777, /N TR E LK 0.05, 1B 2 A8 & A )T

x8 HBLEHRENNR
Table 8 Multivariate variance analysis table
df sS MS F

Significance F/

WM AR B B2 . 3 9 A, B EES BT 2 1.8E+09  9E+08 2560.807  4.2E-127
ST P N 8.98*1048, WEREMN PN %E 169 59375876 351336.5
7.06%10*1 3 /N F BB M AKCE 005, HBHA E A B Rat 171  1.86E+09
x99 ZLTEHZEMESHR
Table 9 Multivariate variance regression parameters table
Coefficients  Fr#fEiRZ t Stat P-value  Lower 95% Upper95%  FIR 95.0%  LFR 95.0%
Intercept 81.36343 51.22201 1.588447  0.114054 —19.754 182.4808 —19.754 182.4808
X Variable 1 2.72E-21 1.32E-22  20.52834  8.98E-48 2.46E-21 2.98E-21 2.46E-21 2.98E-21
X Variable 2 106.1085 5.926864 17.90297  7.06E-41 94.40823 117.8087 94.40823 117.8087
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HHEE 10 FIA1, MHOERE Multiple R 55T 0.9473
R ALERZT EE P RESREENIEZ
(B IEAH AR FE AR &1 o 7] W R 2L R Square, %5T 0.8974,
Ui B2 A TH S M B T 5 RN 48 2R & 0T DA B AN R 1
89.74%, WERURAE. B R V)5 A2 R Adjusted
R Square, FAHZET 0.8944, Ui PN H AR R R 1A
PRI AZ A% 1) 89.44%, A% 10.56% 2L Hh HoAth K 2%
KR, £ 11 Ropld F 2EHERITE, B
Significance F RFVEM M GIZ0 1HFMERE - J7 148
RERBHEABERWEHER, 200 P EHSET
2.5%107%, /N FEE KT 0.05, Frlltb 248 &R
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Table 10 Multivariate regression statistics

EVEE N,
Multiple R 0.947286
R Square 0.897352
Adjusted R Square 0.894419
PRiER 22 22.14261
A AE 73

=11 ZTEREDHER

Table 11 Multivariate variance analysis table
df S§ MS F
B4 HT 2 300031 150015.5 305.9697
W7 70 34320.68 490.2954
St 72 334351.7

Significance F'

2.5E-35

ZTEREEASHE

Table 12 Multivariate variance regression parameters table

Coefficients  FpifEiRZE t Stat P-value Lower 95%  Upper 95% KR 95.0% KR 95.0%
Intercept 18.36413 2.863315 6.413589 1.44E-08 12.65342 24.07483 12.65342 24.07483
X Variable 1 1.74E-11 1.02E-12 16.9909 1.54E-26 1.53E-11 1.94E-11 1.53E-11 1.94E-11
X Variable 2 0.95038 0.229479 4.141466 9.5E-05 0.492698 1.408061 0.492698 1.408061

FrEAE X HUEE 2.0 I AQH) UK Y5 (Ethereum) 4 [X.
PBERR IR T — N2 fe G808 BIK
Vit — & K R 58 & 1 A5 5 (BthereumVirtual
Machinecode, f&i#% EVM), fJ I A fEH 2 5
AN B, PUK ;2 BT TAE S UE B (PoW) L,
A DR X He b S R AR 7 16 B A R duAT, T HL

SRR 7 B BT RS B T ARBEAEF, BOSTBL T 4 Ak
HLINRE. LAY AT L i K 21 22 Fh 4 i AT ML Ak 11
RiF, i, BEreaE g A% EDE(P2P) LA K AR 55
S5 . ORI H S — R T X BBE R A,
EARATERR AT ST SAE BOEL T, WAL
EEFLR, B S APATE R ES, WD T A
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Table 13 Multivariate regression statistics

EVEESNa
Multiple R 0.93449
R Square 0.873271
Adjusted R Square 0.870603
bR 2 89.32411
ALE 98

R4 BTEHESHER
Table 14 Multivariate variance analysis table
df SS MS F

Significance F

R Square, %5T 0.8733, ULBHIZN 115 ME B 7 4 4007 2 5223188 2611594 327.3168  2.44E-43
2 ] AU RS 11 87.33%, A RURE LT . % R WREE 95 7579857 7978.797
V7R R Adjusted R Square, HAEZET 0.8706, it 97 5981174

F15 ZTEHEMEASHE

Table 15 Multivariate variance regression parameters table

Coefficients  Fr#fEiRZE t Stat P-value Lower 95%  Upper 95% FBE 95.0% _EBE 95.0%
Intercept —144.508 15.56299 -9.28537 5.57E-15 —175.404 -113.612 —175.404 -113.612
X Variable 1 2.76E-29 4.98E-30 5.535591 2.74E-07 1.77E-29 3.75E-29 1.77E-29 3.75E-29
X Variable 2 10.6053 0.575219 18.437 3.81E-33 9.463352 11.74726 9.463352 11.74726
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