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Abstract

General Secretary Xi JinPing has proposed that green mountains are golden
mountains and silver mountains to achieve the goal of " double carbon " by 2060,
highlighting the responsibility of a big country. As the world 's largest energy
consumer and producer, China 's carbon market has made great strides. From 2010 to
2021, from the first proposal to build a carbon market to the opening of a national
carbon market, it means that China 's low-carbon development has achieved a phased
victory. In order to achieve a broader market for new energy transformation, based on
this, it is of strategic significance and practical value to deeply explore the influencing
factors and internal mechanisms of carbon emission trading prices ( hereinafter
referred to as carbon trading prices ) to predict carbon trading prices and help establish
a stable and effective carbon pricing mechanism.

Firstly, by combing the relevant literature on the influencing factors of carbon
trading price and carbon price prediction, the theoretical characteristics and attributes
of carbon emission rights and carbon trading price are deeply explored. At the same
time, the index system affecting carbon trading price is constructed from six aspects :
economic situation, financial market, international carbon market, energy price, climate
environment and Internet big data. Linear interpolation is used to incomplete the data,
and finally descriptive statistical analysis is carried out.

Secondly, based on the time series data of 23 variables from July 16,2021 to
September 1,2022, the influence of six first-level indicators on carbon trading prices is
analyzed with the regularized sparse model as the reference point. Through empirical
analysis, it is verified that macroeconomic factors and financial markets have a
significant impact on carbon trading prices, while the international carbon market and
atmospheric environment have no significant impact on carbon trading prices. Internet
big data has a small but influential impact on carbon trading prices. Among them, fossil
energy prices have a significant impact on carbon trading prices. Natural gas prices are
negatively correlated with carbon trading prices, and coal prices are negatively

correlated with carbon trading prices.



= MW ERF AR WK B AR TR 5 AR S0 E R IUN 74T

Finally, the prediction of carbon trading price is carried out in the following two
aspects. First, the explanatory variables are directly predicted by the LSTM model for
single factor prediction, and then all the explanatory variables and explanatory variables
are included in the LSTM model for multi-factor prediction. Based on the SVR and
LSTM models, eight regularization models such as Lasso, elastic net and elastic MCP
are introduced to select variables, and the carbon trading price is predicted and analyzed
by constructing a variable combination model. The study found that by comparing and
analyzing the accuracy of the prediction results, it is concluded that the combined model
has better prediction effect and lower evaluation index, and it is predicted that the
carbon trading price will rise steadily from September 1 to September 5,2022. Through
empirical results, this paper concludes that the flexible MCP-LSTM combination model
can predict carbon trading prices more effectively.

Based on the above research and analysis, this paper puts forward suggestions
from the aspects of promoting the expansion of the participation scale of the national
carbon trading market, optimizing the emission accounting standards and quota
allocation schemes, and developing carbon financial derivatives, so as to contribute to
the steady development of the national carbon trading market and reduce greenhouse

gas emissions.

Keywords : Carbon emissions; Carbon trading; Influencing factors; Elastic MCP-

LSTM model; Prediction
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3.1.7 381% SCAD

SAPER] TR T LoV, B SR E R A THY, Zeng 25 N0
S R T #E SCAD, KB MM B RN

B =" Sy —XBIE+ . X0 0, (By) + A1 (3.9)

K, ,()ISCAD T, ¥ >2, A >0, A >0. HpysRZE, XN
HAHE, BARE, ik SCAD veflk 1 3L R A fwfli v BUSR AL, 1o Bl T H]
TURSH, SOLHEA AR, REM SRR R, REON 0 MR
AAERM:.
3.1.8 3 MCP

#PE MCP 5 SCAD —3, #5241 s ARSI A Al vHpg s b3, Bl T
MCP HF“Oracle™ 451, Bt A5 E MCP fiFH 7 MCP iij, tHEA T “Oracle” 45,
A MCP HZHE 2 XA

B =" >y —XBIE+ . X0 0, (By) + A2IBII (3.10)
Heg, L (ONMCP i,y >1, &4 >0, &, >0. Ky WAAE, X AR,
BREKL, Horh RERE TR, RECH 0 MARRIA AL .

3.2 BRIEEL

AT B4 E RAF RS 5y BT 2021 47 H 16 HA2 2022 29 A 1 HE 4 H
B B B CEA) G M E e AR, A& 2R, HSHIAH
SCHRWE T ARG U I3 DL S B M r R U L SRR T, W 6 > —42idR
b, B 23 N RIRRRE N RIAS 23 AN R F B R IE T Wind £
JE. iFinD #(¥ . Choice #U4f FE A E FEFEEL, A fabr ik 3.1 s,
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ZMNUERFM L F AR X

WK B AR TR B0

AGISESSS il

& 3.1 B S s dats

ZRIEIR — ISR LS HIEFRIR

vy ETEBRTHRARERNE SERIHMNE H & Wind &
x1 PR 300 $54K KBRS HZ Wind &
x2  LIEGEER 2SI HZ Wind &
X3 XEEETTWFISER  2FEH H & Wind &
x4 BUMETHESE 50 f5 %K 2SI HZ Wind &
X5 Shibor: @& EELTS H & Wind &
X6 ETHEARTHEMN EELT S HZ Wind &
X7 BRRETHARTHEMN EELTS H & Wind &
X8 BREA EUA W& E R HZ Wind &
X9 WEREEREN HRBERINIE HZ Wind &
X10 B HEREEN HRBERNIE HZ Wind &
x11 NYMEX RASUBE M HRBEIRNIE HZ Wind ¥
x12 FERWEMN HEBERNIE HZ Wind &
x13  E N RBEMN HRBEIRNIE HZ Wind &
x14  RIREHILEAN HRBEIRNIE HZ Ifind HHEE
X15  LNG RURRSTHM HRBEIRNIE HZ Wind &
X16  ERREEH SIRINE HZ Ifind $HEE
X17  EEFHIRE SIRINE HZ Choice ¥3E
X18  REIE RIEH BEXMAREHE H & BERRIEH
X19  HmIHERELK BB AR H & BERRIEH
X20  BRHFEIR RIEH BB AR H & BERRIEH
X21  BRHER HIRRIEH BB AEHE HZ BERRIEH
X22  WRIAEIR RIS BB AEHE HZ BERRIEH
X23 BRI RIEH BB AEHRE HZ BERRIEH

3.3 BUETRALIE B iRt A

ARSCIREA B e S AT b3, AR S A TR IG A N [ AR TR, (H2 T
ZRAERE 5 HIEm, BT DA B HMBRAERE 5 H sk e Bl , Hook, i 2otk 4ifE
PR R EAE AT IS, RS RBIEAR R 275 R AU .

BN AR AT MR YE T, R PR GETH 4 R R 3 3.2 PR

MR T LR H, A BRHPREC AN S/IME A 41.46, 5 RAE N 61.38,
SN 53.45, FRMEZEN 6.57, VLU H T4 BRI AN A S BN . B
ZUFRAT, PR 300 FREE BRI FAFSEATREUR, EIAMA B 3 b 35 I B
WP R HOE K Bk shiR, JEEE R 100 F8E0 /N — . SR RIS
#5 Shibor: k&R FEHCFHAME 1.73, ArdEZEN 0.37, TILET51H 5 7 5t N B v e
AR DA RR TG 58 N B T R R 44 38 2 B /N o [l B T 3 Hh BR B EUA I I sl i K
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B/ME 0.72, FKAE 97.67. REIR T s i RS S IR (¥ 7.49 1, eahfe
FERCK . AR AR R, T U R EO T 56.64, AT 205
Je, RPLETAERL, RmfHN 10575, A= 3. 2 ETH
AR ZE 30 B MRIRHCh, BRIKEMR DR ERE, BB ARr
P RIGEOR R 7 5197, Hh il oy 19411, ik i1 238 RI540h 2210.16,
E{EN 7384, WA S AR R IR BRSO Z R AR B m 0 s 2] 1 15750,
4520,

R 3.2 W H A BRI IES T 73Hr

A FARE mRAME w/MA PEIE PrifE %
S ERHR A 275 61. 38 41. 46 53. 45 6.57

PR 300 FE%L 275 5151. 75 3784.12  4553.65 365. 92
FUEZRETREL 275 3715. 37 2886.43  3402.07 183. 52
FEE BT T F¥EEL 275 36799.65  29888.78  34089. 90 1637. 93
Wi B e 50 FR 2 275 4401. 49 3359.83  3956. 59 280. 54
Shibor: f&#& 275 2.30 1.01 1.73 0. 37

6 i N R E Ay 275 6. 89 6. 30 6.51 0.16

TN VT R TRy 275 7.69 6.75 7.20 0.26

Wi 3 BUA Wty 275 97. 67 50. 72 75. 22 12. 22
AR A 275 129. 47 65. 00 92. 25 16. 04
FERFPHE R 45 AN 275 439. 00 111. 10 246. 30 96. 58
RIS 275 640. 36 85. 48 227.05 100. 06
FER WA 275 4402. 00 2454.00  3211.98 397. 79
BN TR 275 1835. 60 671. 00 885. 02 180. 72
KR S B B2 A7y 275 124. 19 59. 61 88. 26 17. 26
LNG AL RAR ST A 275 8446. 00 3866.67  6173.72 986. 99
AR 275 105. 75 29. 81 56. 64 18.73
AR 275 29. 39 -2.55 16. 55 9.43

AR R R4 275 1449. 00 321. 00 544. 81 165. 53
WAC G R IRHL 275 15750. 00  620. 00 1234. 29 961. 41
THEAE R IREL 275 2502. 00 605. 00 1074. 04 298. 43
e 4% R AR HL 275 4520. 00 210. 00 482. 23 304. 63
IS IS RAR 4L 275 7384. 00 1351.00  2210. 16 641. 72
T HR AN R R 2L 275 19411.00  2352.00  5197.00 2025. 80

X ERFEAR AT LA RS B 3.3, LAB BN R T ZE =N H) H K.
Forh AR B B, R R B A L 3 PR AT X L
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% 3.3 M HAAR R IRVEG T )b

A FEARE  RAME w/MA PYME Pt 22
4 [E B HE TROC S A A 275 4.12 3.72 3.97 0.13
PR 300 FEEL 275 8.55 8. 24 8.42 0.08
FUEZR G TR AL 275 8. 22 7.97 8.13 0. 06
EEEE S T8 % 275 10. 51 10. 31 10. 44 0.05
KR T e 50 a2 275 8. 39 8. 12 8.28 0. 07
Shibor: @ 275 0. 83 0.01 0. 52 0.23
F 6 s N R E A 275 1.93 1. 84 1.87 0.02
e N DT R TRl 275 2. 04 1.91 1.97 0.04
XK B3 EUA WSt 275 4.58 3.93 4.31 0.17
A e I s AN 275 4. 86 4.17 4.51 0.17
FEREPHRRE IR 45 AN 275 6. 08 4.71 5. 42 0.41
NYMEX RAR ST 275 6. 46 4. 45 5.33 0.41
FER W BN 275 8. 39 7.81 8.07 0.12
BN TR 275 7.52 6.51 6. 77 0.17
NGNS 275 4. 82 4. 09 4. 46 0.20
LNG A R ST 275 9. 04 8. 26 8.71 0.17
TR EIEE 275 4. 66 3.39 3.98 0.33
P35 275 3.48 -0. 80 2.78 0.71
AR R IREL 275 7.28 5. 77 6. 26 0.26
W G R IRHL 275 9. 66 6. 43 7.00 0. 32
TR HEBHE RIR 4L 275 7.82 6. 41 6. 94 0.27
TR HEBEE 514 AR S 275 8. 42 5.35 6. 06 0. 36
RIS IS R IR 4L 275 8.91 7.21 7.66 0.25
e A R IR 4L 275 9.87 7.76 8. 49 0.33
3.4 SLIEER D

fEH] 3.1 BEALE P Lasso MCP S8{ERY ., 581 MCP 55 8 4™ 1 AL AL 6t
P S S S AT SRS T IR AT X L . 3 3.4 iRl 1 8 PR S 2 i1

gk,
® 3.4 BESHUSTHER

Lasso BEN SCAD MCP S BiEN i i

Lasso % S SCAD MCP

x1 -0.747 -0.698 -0.836 -0.584 -0.358 -0.501 -0.596 -0.615
x2 0.000 0.127 0.313 0.000 -0.209 -0.180 0.000 0.000
x3 0.000 0.338 0.317 0.261 0.032 0.000 0.287 0.262
x4 -0.155 -0.490 -0.496 -0.459 -0.227 -0.276 -0.462 -0.469
x5 -0.053 -0.045 -0.049 -0.049 -0.029 -0.028 -0.051 -0.046
x6 -0.102 -0.648 -0.793 -0.698 -0.440 -0.702 -0.714 -0.788
x7 0.589 0.862 0.788 0.859 0.402 0.690 0.820 0.842
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%3 3.4
Lasso S SCAD MCP FAPER 25 ?ﬁm i i
Lasso LY SCAD MCP
x8 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
X9 0.364 0.246 0.237 0.247 0.207 0.260 0.244 0.260
x10 0.010 0.041 0.053 0.057 0.049 0.015 0.043 0.042
x11 -0.085 -0.033 -0.040 -0.033 -0.035 -0.019  -0.031 -0.030
x12 0.069 0.000 0.000 0.020 0.057 0.038 0.000 0.000
x13 -0.185 -0.174 -0.188 -0.197 -0.187 -0.177  -0.177 -0.181
x14 0.093 0.146 0.133 0.129 0.150 0.144 0.139 0.129
x15 -0.168 -0.191 -0.179 -0.178 -0.179 -0.201  -0.186 -0.184
x16 -0.008 0.000 -0.007 -0.009 -0.009 0.000 0.000 0.000
x17 -0.014 -0.017 -0.021 -0.022 -0.018 -0.007  -0.018 -0.017
x18 -0.032 -0.010 -0.026 -0.025 -0.021 -0.021  -0.007 -0.024
x19 0.011 0.000 0.000 0.000 0.012 0.000 0.000 0.000
x20 -0.053 -0.019 -0.036 -0.029 -0.028 -0.010  -0.028 -0.027
x21 0.091 0.082 0.097 0.088 0.068 0.059 0.081 0.080
x22 -0.102 -0.119 -0.096 -0.100 -0.101 -0.124  -0.113 -0.108
x23 -0.055 -0.067 -0.077 -0.073 -0.069 -0.053  -0.067 -0.067

MRYER 3.4 i Lasso AL R EoR: BRI R Mg AfeRe 5l 4 5
oy JERFFPHER SN AR UCERY . RRBRIMEL AN . IR S8 R 8. Btk
RS G Z AR T R B 0 BeHE SO SE 5 A AT IE T 520, IR 300 fi
A, WRPNHIFESE 50 4840, Shibor:Fa . E It AR T NYMEX KRS
WA BTN . LNG B RV AT . B RS 2E TS
I B RIE GBI R oSS RIBEL B A R HSE 134
S DR X BHE OB SE 5 s G S ml s . FAESE S e, S8 E B Tl
BIFEE. B EUA WM A S REBES N 0, HrPRCE BEUA WM a5 2L
ZHAl T R 0, LW BRiRAE G A s R AR B3, i EIESR G RR AL
5% [ 38 BT P38 4R B0 T RS B O 2 S IR M R 46 0.

HRIEZR 3.4 T EHIENL Lasso BAILE R EIR: FIFEAHRE. SEEE I Tk
SEFREL WOt RN AR RIS B . R FHROR S AN . KR
JEMIL AN BRHEOCE 50 4 R H0SE 7 AT N 15 BRHERORUSE 5 %A IE A
R, VIR 300 FEEL. WRINHTFES 50 fE 4k, Shibor:RBAL. 2T 5 A R M A
NYMEX RIS I . LNG RS Tt & E PR
T B RIRE GBI R oSS RIREL Boh A REHEE 124
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SN DAL 5 X BRSO SE S A A il s i B EUA Wy fEmiiditin . =
AR WA R IR B R BAE A0 0, RIXLLRLII R 14E B 1E M
Lasso Z 8 fliiT 4 R P AR

MRAEL 3.4 o SCAD #EMLE IR FIRLREGHE%. R EE R T F4s
e BTSRRI AR S A . R PHROR G S . R PC I

Be s IRHEE 5 L R T 7 AR TR RRHE L 5 i A IEA IR, PR

300 fa . BRHHFG o 50 F6%0. Shibor:FRR . Kt it AR M E{r . NYMEX K
SR BT . LNG AL KRR ST 2 EPERS AR R 2R
TR RO R IR BORIEI RIGH. B AR RIEESE 12 A
BRHEORUAE Gy A A S e . RRBE EUA ICELI . BRI . RS S48 & 4
B & /B RS9 0, R Lm0 1A B3 .

MRPEFR 3.4 h MCP BV REIR: REEEH TI-PA4R 8. BT R
M E A AR M A AN . AR PHE R G B AR R IR L TR
s BHESOE S8 ZRAREEE 7 A0 B X BB S I IEAE R R, I
R 300 $5 5. BRINITFE 5 50 8%, Shibor:FE# . FEJt s AR R . NYMEX
RIS B I . LNG A KRR AQL 484, 4
SRR B RIRE O R BOSIE RIGH IR A R IR
5 13 ARSI PR R BRSO L G ks A R m e . RS A RS W EUA IR
BN B G RIEUT & REBWELE N 0, RUDX LM R AR,

MR 3.4 Rk AL g R B R S8 ETE SN TIP3, BRot A
Ry ARSI AE SRR PR 45 S RIS . R ER S IR
et IR G ZRAREL DAL 518 RAGHEE 8 A5 K1 0 B HE RS 2
WA IEMIRR, IR 300 fe4k. FIFZEATaE. BRINITHFESE 50 484, Shibor:
BB FEI0SE AR A . NYMEX RSB s s . LNG #ifk
FARS T« AQI FI4RHL. 4 E P35 (WA R FaEL. Bsas R4
WA WEIE R H. BRI R AR EEE 14 AR R0 B HE OB 5 i i i)
M. W EUA OB REOH R4y 0, R EBRBx i 2w A B35

MRAER 3.4 v 3G P B RL 25 B RO oG sa N R P R A fe e
WA BRPHE RS FAM . AR KPP BRHEECE S &R
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FEHEE 6 ANFUMA 5 XS BB B A& AT IEAH GG R, UPIR 300 F68. BESE
HfaA KOMITHE 50 484, Shibor:fa# . ST AR TP, NYMEX K
SRR B B . LNG WAL R IR STt 2 EPFE AR IR R
TR A BOE RIE . PO RIGH B AR RIEEEE 13 A
BHEIRUSE Gy s A el g 36 BB 30 Tl P3948 4. B BUA Ui
WRAE 5y 4 RAGHCR B R BWE A0 9 0, RYIXLEEmR A T A &2 .

RYEE 3.4 FptE SCAD BRI R EIR: S E BB T P45, Koo
SN AR B A A AP R G5 AN . RIR MBI A B
HEBOE G R AGHEE 6 A0 R -0 B HETBOBUE 2y A TE [R5, PR 300 4
. WRPNHIFESE 50 4840, Shibor:Fa . EIt i AR THIEAN . NYMEX KRS
WeBEAT B AN . LNG AL R0 AUl AR R A R
HRIRH ol BRI IR A RIBHEE 12 A5 B 0 OS5
AT A . EAELEATEEL B BUA Wi, SR . &5 EE
B R G RAREIAM A T KRB EAE 0 0, RUDX LT KT A8,

IRHEE 3.4 otk MCP B SE IR : SEETEEHT TP 5a8. Kot
NR A AR A EA . FERPHER 45 A . RSB AN . Btk
JBAE G 8 RAGHEE 6 AN 1 XS BRSO B A AT IE [R50, IR 300 Fi
A, BRGS0 4840, Shibor:Fa . E It AR T NYMEX KRS
WeBLAT « B AN . LNG AL R0 Al AR R A IR
HZRIRE. POl R BRP AN RIREEE 12 DB AL 5
AT A . EAELEATEE B BUA Wi, R . &SRR
B WAL S RIGHON AR B REE S 0, RIIX LR AR, ik
MCP R 25 A SCAD B ZE IR —3, JoiE | 3Pt MCP 7Y LAk

TEE WA GRS BT Fa AR, YR 300 Fa4. BRINHHEST 50 FaEUE fi
MR RFARR, FEER TP IR EEL . JENETIE AR
I, AP 2 RH R KA, TR RARE KT, B S ae s, AT
PRHUHFEE Z MBI, SRS S ik S, TG AT I I, B
JFF 2R 22 AR ORL B AT, 244k T 1 A BHEAOC AT i, 02 1 B HE TSN 1t
B, FTRAX R RUAER, 55 A WRANE F R U AR F SE R A A o BRI R
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7, 50 FREBEACRB A TR RIS O, AN R ILBEh, )20 FRIE 25 i R
SO 35 E T T TSP 38 PR 3E 56 B SRV A B 12 O AL, 2456 [ T8 B i 4L
LA, e oA [ 5K 1) 4 Rk 7 238 R 435 )

FEAR R T B =M 48brH, Shibor:RBAL. 3670 it A I T P R4 (1) 2R %070 ) 2
-0.046. -0.788, MM EEALE, BCH AR T K REGE 0.842, HIE
EPTE 2t S B STRUR A LR €54 N . g D YN Qe Y s N/ S = AL /3 P 38 1
A3t 1 B G SR R A ik HE TRUSE By i, 3B e AHBR TG 2 [ B 57 5 vl R e )02
ROBH T, ERESNCTIZH S E £ AL

TEE bRk ATt , WO EUA WM AR R E DR, 1B R Bk T 34550
A [EBR T 37 A BRI, W AR T 37 2 TR o b R e it s B B s ) 7 1) Bk
Yy, AR IR ARG T R R IR, R e E BRI G, B
i BEIZ M 535, T A R R T 1 45 FR R Bk 117 3 ok — L8 () 45 i)

FEAA BEUEMT A% 1) 7 AR, A A RE B S5 45 54N L RS PHRER 45 54
KPR B B0 R 50530072 0260+ 0.042. 0.129, ANIEMSEAEE, NYMEX K
SRAWEEAN B TS L LNG A KRR T 40 1) #8053 90 72-0.03 . -0.181
-0.184, NTUMRARE . Hrp, JERFPHERM YMEX RAVTREONAK, w4
EMTRTEA RN TE

JEo s B RV I EE R 2, 24 A% Rk, k2
e HAM BE Y ARSI S, AR TR R, AR A T AR R BRSO
1%, B A L™ A 50 2 BB A, AT B ek BRI R =K, AT 55
BRHETB 1) B3k

PR AN B TIE T REVR, B TR IVHAE 2 B TR 2 b, iRk pk
A 2 It 2 TR AN K (1) T v T s £ b gt B 2 AU 1) B 36 5 P 5 3 v 11 e
PRI FBGAE PR TR, Bl T L S50 REVR 5 HA SR b i Al R B A
PR VA SR 2, AT BRI 14 458 FH a2k 38 B ISR FIE IO 28R, IS0 B A1
) A5 A b o B TSP AP e SR FRALS, AT 3 SO TR AN % 10 e

RET A TAEGHIR, 28 TIHE AR, DN RIS 4 1)
TR D, AR A S B R AR AR B LRI AR e, AR
PG REIRI R A B 280 . i LI B b 2 TSRS S A, 4 R AR SR
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A e TUHE AR, ) 2l AR Y e AL S e U IO A, T 38 A e 7k e
FCA R 2R, HET S RS B ks b

REIR T A% AR Bl 23 B e A PR AR, DT 588 il i e TR =R, 3 A
Y T IRERIET I SRT TR REY, SREERTHINEED).

RSN e brh, SRR R BE 8, U 2SR E485dE Hod
[ E i T A AN A A BRI . SR REUR-0.017, BRI SRS
AR AR, (HIL RN, R T DL SR SRR % 8 BB
KR

2R R RO R 5 A A — 58 2 BRI BRI A% 1Ak B, —TF
[, 7R E B SN, BUMERTT2 G A BRI Bk LA K 22 i
BTG R, S 5T, AR R AU S N B S R IR I SR, 3 BRI
BEINHESH AN AR 0 K o BB AR AR IR B 10 S0 AN 2 S R EL 5 e 2 5 EUBUM
EAHRBUR, MB35 AR50, HR I s e — R U B H AN & B,
F T WL 52 2% i e e AR I LE B Tl 3 b, DLk 6 0 PR S Bk 6 5 AN 3 7 L R

HIBM KRB AR bR T, BRIFBOE S R IEEREGR 0.08, NIEAKAZ R, (K
PSR ABH IRHPEAE RIEH BRI BRI E. B P A R AR B R -
0.024. -0.027. -0.108. -0.067, AR . HERIFHARNATHE Ak HF
A E R BRHE O D BE A BRHE . BRI AR S AR B T O, IR
N TR TR R EE B BHE H HLAS 2R T [ B 5 RO AR A
PAAF I SE B0 HH A o S8 I SR 2 45t BHETSOCE 2 18 3R B 2 (A8 S ks T i

Lk
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4 I EfR3Z 5 N A TR 43 4
4.1 BRI L

BB A 52— Rl R S i, B RH R, T4 E RS %
RIRRSL AR, L2 7 RIZL S sh 5284k, 3ot 4 R T 7 10 52 36 4700 AR
W, AR T B R . T IR SR, TS S TS
S, 4 EBEHRUR S E BRI RIEAFIT, & IUHER 0 %
e L, R A E R R T TGRS T, WOk B B TR BT R - 20
WA,
4.2 FMIREY

4.2.1 SVR &8
SO I B [ R A g SVR BT, B A B AR b SR T S R R
SEARCE b 4T B 40 B Y, BT R PR SR S 0 - i DA A BT A R A
SR T 2 T PR 2 0 I/, T LA BE o 5 B /N T, 7 e v e R
ST L SR e 2 A 4% 1 A T e
W HAEABIRE N (x,y), i =1,2,...,n}, x; € RVNEINE, B NEAR
B,y € RAIIE, WARAE. TR 56 R Qo) B REA BT 3 sk
vz, B
y=f(x)=wpk)+b (4.1)
XFORIRARE T, oFRBRAN, bRFMER, yRETNIMHE.
N T AR IR, 4N A (05 BSEMmZE, SINRKInZE:,
LEES SVR AT RN A
min=llwll? + € Z%y L (F () — v) (4.2)

Hhe = ONTT R REL, L BURRE . B0 gl NfAst A Es,, &, M
259:
minz llwll? + € 2, (& + &) 4.3)

IR A
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st.f(x)—yi<e+é;
yvi—f(x) < e+ 4.4)
Ei = O,éi = O,i = 1,2,"',71

BEFRBIAFMMHEHRE T, u; >0, @;=>0, a; 20, & =0, &XHhit&EHH
% 4.5,

n n
. L5251 1 -
L (W,b,a,a, ,f,ll»ﬂ) = E”W”% + 62(51' + 51) _zuifi +
i=1 i1
Yhiai(fG) —yi—e—&)+ Xt ai(vi— ) —e—&)

FH A% BT X8R P 15 ) D 26 ) 18 46 A8 T Al AR /D i

max min_L (vTi, b,a, a,éé, [, ﬁ)

AL ML
ay@ Wb

(4.5)

(4.6)
WL (w,b,d, &, &, €, i, i )14, b, €, ER s FHOR B I T4

(W = 2i=1(@ — a);
0= Z?—l(&\l - ai)
T 4.7
i C= Z?=1(al - ai) ( )
C = &\l + ﬁi

FRA K A U 4.8 LK 4.9 fToR:

Min Y01 [yi (&, — a;) — (&, + ;)] —
a;,a

1 ~ ~ —T —
21 2@~ a) (& - )T 5

{s. t.2M @ —a) =0
0=a,a,=C
25 7€ KKT 261 4an3K 4.10 fros:

(4.8)

(4.9)

(ai(f)—yi—e—&)=0
a(yi—f)—e=§)=0
a;@; =0
" 4.10
$i$i =0 (4.10)
(€C—a)é=0
(C—apé& =0

\

R ARNE = (0" + @™ + - +a,), fEd= (@] +a;+-+a)"
i, R B RS

NMrEC > af >0, Wz 4.11 MK 4.12:

b=y + e-Y (@ +a)% % 4.11)
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f) =31 (@& +a)%, %+ b (4.12)
HEMREK (X, %), WEmZ SVR BIETT LLR RN :

FOO) =Y (- a) K@, %) + b (4.13)
KRR SO R JE BN A ) R O % R #, 57 SVR BEAL.

422 LSTM &

KA HHICIZBA (LSTM) 2 —FRFFRI) RNN 255, HRelg 5 3] 2K 7
HU B AR, SR T A ARG PR A 22 I 48 471 0 A ) T & 180 0, &S
FHT A B 55 0 1) 3 51 v FEE AR G 9 B R, G G0 T AR 2k 1 B R Tt A Ak 2, HG
SZERIWTE 5.1 Frow

Ct—1

4.1 LSTM BERLZEH P
HAEBEET, AT ki, SEE LR B e XA B
F# Nx,, I sigmoid SKHAE Bibc_ KISIEE D, sigmoid=1 RIRERAF L
e, MILLE, T 0 X RTBEBILLZHMc -
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