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Abstract

Steel industry plays an important role in the national economy, which is widely used in economic
construction, national defense construction, and other aspects of social development, but with the
development of the national economy and the adjustment of industrial structure, long-term and
extensive development pattern in China made great impact on the steel industry, fine direction so
that China's steel industry development is imminent. This article uses the nine factors, including
crude oil output, output of raw coal, natural gas production, cement production, pig iron produc-
tion, power generation, the whole society fixed assets investment, consumer and government
spending, to demand for steel products in China were analyzed, and establish three models, in-
cluding the general linear regression model, the stepwise regression model and three Lasso re-
gression model regression model. By comparison, find the Lasso regression model prediction ef-
fect is best, and according to the given model for the development of steel are proposed.
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KJLFELLR, B RE TPl R e P g5 s fn 3k B B RE G Pudik e, FRIEME: T
WAMAER R RS TR EIG K, mHAE R BRET . #E&KF. Rt SH RS T HBIRE TE
KA, W T BON T e B4 1 Tk, R EE RSP PR B TR 5Tk, Wekar
b f e e S SR BT B Tl A R B bR 0 — 3R, LR B AKCE s IR R R E Tl Ak PR
grA I ) E i R

CHRER PP ARSI (2009)FR B, B BB A =1 2 K, A= B %4 13 070 i
FEE—, AN T PR R T RBIAIR, AT R, ke, BRI, B
W LL B R e ol S8 2 5 T R R EEEM . 21 el Lok, BREM T EHEBHLL 21.1%1) 538 5 1
K, 2007 4, FREEFHUBLLL Ak 58 il Tl 38 hnfE v 9936 1276, (53K [E GDP 1) 4%, LA
2436 1270, HARE T FNEESHT) 9%; F) 2008 4F, [E NN P&y 4.53 120, B A= 53T
A ONHAN 6000 i, i SR ER B 5 RN 15%. XA PR MR AT DL AR PN R, xR E R & uE
S SRR A T 9 BTk

B2, FRERZE T EAKAR™IR, FELLTFIUAME: —2 %% EH, Mmaedf; =&
ANEH; =RV 89, DORGE S FREL; FOR IR ISR AN, A
SPRIFEAS 2 100 ik, HEET 5 (VAN = RN & A EER A S ) 28.5% .

N R IR — e 8, AN TSR BT TR ER, #gEmSE AN [LIE it ES
GEREAY,  wAE SG I0 22 W DR 2 AN A 1 T SR B M R B AT 00T, 19 H TR 9 5 T nE . @R
T Z B &R, AR AL T T RS T s ek, Ffh, EH%ARIE I RA T,
NEARA 7 5 G- B0 2 A A G DR 2ot B AR TR SR B R2 e, A3 BN Fe R s S A DGR R AR Y, Xt
BRLEEAT T ;. 2R AREEAE. %%£Amﬁ%$k%%&i U Bk 2 8 WA PRI 1 DA A 35
SBTTE], AR b A FEXT 25 AT s SRR RN, BE— NS RIS 9055 N [41R IS T AH ¢ R4
(1) 2L 25 A0 75250t 3 [ A R ) ol b B 7 SR B AT F00 s X ) 0[St 6o 52 i R 2k 75 >R R 1 AR kAT P
BRI, W ENZEAERMEE SR, @7 T IRZEBIERA, ﬁﬁmﬁﬁkiﬁﬁTﬁm Sliibus
BB AMSCOCHR, I E S TR A T SR R 2R RT LAy o = S — RV [6] R T R BB
& Tl P Bl oAt 2 W 42 55 A8 B R 3 LimiManﬁX% M ITE[TR R A A EA
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PR B LB A A SS, TR 4, EEARRIVEAREMNM TRE, MERWAZ, BiETRE,

2. BB
21 HIEFKERTE

i e N RS E X ge it R[9], i SE T4 & B 1) 1999 - 51 2014 £F 16 4[R]3 B it AR 75
K& FrE. BT RE. RUTE. AR, KR, KR, S EER BRI JE
ROH P BUTTH RO, RRAIRINE 1 PR,

2.2. BuETALIE

T RS E R B, Oy T REE AR SR, e e TR O e AT R R A, AR AR E A
AR B 1R SRR AR 2 ] (A4 O 28 5055 U5 T R 2 M i 45 1 A2 AR A 00 LARCE AT L Z TRV R AR
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DRI BE S e AT TS 3 22 T e i [l VA A R 2 15 0 )

222 BEBEXAH

N D2 R AR MR RIS, 4T SRR MR R R, MR R B (e Corr)
AFHHEACR R AR AN -

1) #Corr =0, FREALMEXR;

2) #Corr =1, FomseaiEMmize, Corr=-1, Fhseafimx;
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XTASAE R, At 7 AR R MRREAR R RE, 85R I 2 Prs.
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Table 2. The sample correlation coefficient

=2 BHAEXAY

y Xl X2 X3 X4 XS X6 X7 Xﬂ XB
y 1 0.987" 0.984™ 0.997" 0.991" 0.999” 0.998" 0.980" 0.983" 0992
X 0.987" 1 0.991™ 0.985™ 0.988™ 099" 098" 0951  0956" = 0972"
X, 0.984™ 0.991™ 1 0.984™ 0.992™ 0.988™ 0.981™ 0.937" 0.947" 0.961"
X, 0.997" 0.985"  0.984" 1 0.991" 0.996™ 0.992" 0.973" 0.977"  0.988"
X, 0.991" 0.988™  0.992" 0.991" 1 0.991™  0.984"  0945" 0952  0.970"
X 0.999” 0.990™ 0.988™ 0.996"™ 0.991™ 1 0.997™ 0.975" 0.982" 0.990"
X 0.998" 0.985"  0.981" 0.992" 0.984™ 0.997" 1 0.984" 0.987"  0.992"
X, 0.980™ 0.951™  0.937" 0.973" 0.945™ 09757  0984" 1 0.996™  0.993"
% 0.983" 0.956™ 0.947™ 0.977" 0.952™ 0.982™ 0.987™ 0.996" 1 0.996"
X, 0.992" 0.972"  0.961" 0.988" 0.970" 0.990” 0.992™ 0.993™ 0.996™ 1
4 4 4
15 X10 15 X10 45 X10
10 10 10
>
5 5 5
0 0— 0—
1.6 1.8 2 2.2 10 20 30 40 0 500 1000 1500
x1 x10* x2 X3
4 4 4
15><10 15><10 15><10
10 10 10
>
5 5 5
o— 0 oL
0 4 8 0 2 4 6 0.5 1 15 2 25
x4 x10% x5 x10* x6 x10°
4 4 4
15><10 15><10 15><10
10 10 10
>
5 5 5
o ol— 0
0 2 4 6 0 1 2 3 0 2 4 6 8
x7 x10° x8 x10° x9 x10%

Figure 1. Scatter plot between the variables
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KT 2k R ARMSE, KRR Rl ik, @B EA TR
XX B =XY

HF IR, XA AR B S a0 R 2 e M R AR
Y =By + BiX+ BoXo + PoXs + BuXy + PXs + PeXs + BrXo + PoXg + PoXg + €

fEH R %A, S AHMRIREFARIS . 7T a0 R R, 13X B0 R B R AR 5 1 &R
%, BARLE R 3 k.
RAEE 3 AR, [BEIEALFEN:
Viinear = 0.079x, —0.142x, +0.058x, + 0.453x, + 0.390x,
+0.022x, +0.291x, + 0.162x, — 0.303x,

TG e R R? =0.9998 , HIREREE, PN HEREEZRE;: pli=7.894x10", FMHE )
TR, Ui EALR R X, Xy, -, Xo B BN Y A R B B2 (22 o (E N[BT I
£ 0.05 FIEEMKT T, REx,x %Y 2EE, HapEaEREREE. &mRIXRElR R R fE 2
AR X, Xy, Xy ZIAMEE L B ILLRE, T2 EILLRPEMAELE, R Y@ &/ RT3 21 EH 25
fTHEARAFR S, [FEREUW 7 2R 2 B AL 2R M50 B (3 I s, st ol i e 7 R R
FEOUT, AL RECEAGT BE VG L, TR SERIHRBUNIE 7S A RS B BHRRE
3.2. ZEHLMISH

2 [EH 75 R R RS B 2 [ AETEAR B R DG R, RIE T RE MG S0 = fE R 0, ek SRR & y 1)
fE] A O RBAESHER K AR, HEHREOR Gl B AR, B2 HIEKEIE KRBTGS
LSRR AR AR, XU R RIS EAL R, B8k, Gt T2 Ak £ E kg
PRI T, AR SCEEAE F U7 Z K R TR HI A B AR R 2 (R R AR 2 LR 1k

X HASEAEPOARHEI[10], ) XX = (r, ) A EAZRRHKGRE. g

c::(cij)z(x*’x*f1

Table 3. Coefficient of linear regression model
2 3. LMEVIER A

Coefficients:

Estimate Std. error t value Pr(>It))
X 0.079 1.807e+00 0.827 0.4460
X, —0.142 4.199e+02 -1.290 0.2535
X, 0.058 6.146e+00 0.935 0.3925
X, 0.453 2.198e-01 3.146 0.0255 "
X 0.390 5.117e-01 1.756 0.1395
X 0.022 5.737e-02 0.198 0.8510
X, 0.291 1.888e—-02 3.629 0.0151 "
X, 0.162 1.257e-01 0.727 0.5001
X, -0.303 2.387e-01 -1.745 0.1415

Signif. codes: 0 ™ 0.001 " 0.01 <" 0.05“.” 0.1 * * 1. Residual standard error: 450.1 on 5 degrees of freedom Multiple R-squared: 0.9999, Adjusted R-
squared: 0.9998. F-statistic: 7831 on 9 and 5 DF, p-value: 7.894e-10.



INE

MENEXRALITTRVIF, =c; NAZE x; T ZBKE T, WA:
Vaf(ﬁ’,—):cﬂaz/l_ﬂ L i=12,p

b, Lo x, MEEFH A, i1 BT, o, (E MR A x, 177 IR R T Rt
FARH. A R2 NEAER x, IR p-LA BRI R W7 R R T T LR -
1

1_p2
1-R’
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XNAIH) 9 ANAZE, HATZEIANERR, TH AR X, X, % KT ERIKE T, 4RmE 4
iz

M 4 TTEH, BAAEERVIFEEIRK, &7 ZEKEFVIF, =269.26, izl T 10,
VLU O AN EAR R Z (AR K 2 LR, AR — AR L [ A AT A, A S T
AR SRAEM, NILFR RSN AR W2 B, PN AR T

33, HMRESEHEME

I ERE TR 9 A BARR AR A 2 AR, 3K S 0E m] A A A R
N AR AR AT 5 ZM PR AR R 2 RN 22 IR ARk . T BR 2 LR ME M iR IR 2, Bl lne] DA — S A
LR R WORMEAR . BHREAA AT BB R, W RER%. B EIEE. R =
Felml 354, A EEIT 1B [ AEA Lasso [ UE2 kT Bk 2 AL ZR I K0 o

3.3.1. ZxMEY3

B ENEVE[10] [11]2 — Mk £ B A BRI TR TTE, SRR EABEE G A, BARME
REHTE-NMNIN, BIA—ANEERE, SOEANWERERTEMELE, URIANNEREERT
Ja ARSI ARG A TR EN, ZEHEMNEE. SIA—NEEBMNEE TGN EE, NiE
A RNHR 1, S DT PRI, DU ORAE OS] BT (A8 & 2 A1 (a1 07 2 b A B 2 3 (A &
KA REHAT, HRMLERENELEEANRIEGRE, WA R R H R E N EE 7557 5N
1k,

XPATC 9 AN AAS S, I8 HIZ A [BAE, SRk FE0T it AR # 2 AR &, AN T 2 37 el A A Y
RNTET MR, 45W 7 hrdEtb I mA 23 Z8 RIAR 4 R W 5 .

B 5 A1, ZakiZsP bl A 545 205 [BE TR

Juep = —0.090X, +0.387x, +0.569x; +0.326x, —0.184%,

HEETTRE AT G B, SIBREAREA M 2 (x ) RBE(x) KT E(X ) &R (%)
SEPUANAR R, X RN TR B TR B AR R R E (X, ) BB R X, )y AHEE(Xg).
[ 5 B P H B ( x, )VRIBURFTH 32 ( % ), AEHAMARAE ARG DL T, 2R AR g0 — A L, B A

VIF; =¢c; =

Table 4. Variance inflation factor of independent variable
=4 BEENHFERKET

Xl XZ XC! X4 Xﬁ XG X7 Xﬁ X9
642.10 847.98 269.26 1460.47 3482.17 862.26 454.10 3490.11 2125.11
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Table 5. The results of stepwise regression
< 5. BEEIALR

Step: AIC =182.43
Y~ X, X X X X

Estimate Std. error t value Pr(>[t])
X, -0.090 1.735e+02 -1.996 0.077077 .
X, 0.387 5.744e—02 10.284 2.83e-06""
X, 0.569 1.700e—01 7.710 2.97e-05""
X, 0.326 8.401e-03 9.134 7.56e—06""
%, -0.184 6.519e-02 -3.872 0.003776™

Signif. codes: 0 ™ 0.001 ™ 0.01 " 0.05 *.” 0.1 * * 1. Residual standard error: 378.5 on 9 degrees of freedom. Multiple R-squared: 0.9999, Ad-
justed R-squared: 0.9999. F-statistic: 1.992e+04 on 5 and 9 DF, p-value: < 2.2e—16. Shapiro-Wilk normality test. data: b$res. W = 0.97312, p-value =
0.9013.

AR R SR 2 U8/ 0,090 AL, G AERRP S REARIG I — AN A, RO AR /R RGN 0.387 LAy,
AR R R Rttt AR AR AT A TP, UL S AT A

M5 HRT AT H R B S IR T E R R? =0.9999 , 1 B[R] VA 5 AR 2 B35, 7E 0.05 (R F KPR,
BT %, HANRIAR AR BARE I [ VAR, BRI R B A B . SGTIRZE N Shapiro-Wilk 11
STERLIG Y pEY 0.9013, R LAALE 0.05 R MEKT T ARIE A ZE R A IES SARNEUE . WHZ
R RS ST AT A ARk BB R P — e 2% 1, P A Z AR TR SR HEAT T

3.3.2. Lasso [E]13

L TRk AR R RO Y = X B+ &, 5L B MBI/ e fliiH(OLS) M = (XX) " XY,
Y EAZE x, SHR R EILANEN, var(,éj)z cyo? /Ly IRK,  fy AR A€ £ AU |
H5HMAEARBRKIIMmZE, AN EESHIE KRB XATTRIER . S0 I 2 EL gm0 5/
TARVE RS AER , EEASR TR IR Lasso [RlEVESEE R 2 LA R U v .

Lasso [H] A [12] i kA< AR R

b€ B A2 B B FE X = {xij} X P, OLS AlivhS RIS LA 21 Iy Fds /MW =¥ p, B

~(ols) p(ols)) _ LN P
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(e.f) =1 j=1

Lasso [\ J 1) 75 B — AME S TR 200 KRB RN, 78R ANE BT A A8 262540, 1 Lasso 714
TEAETE ST DU I AS & R B F 7 e a5, RIFEL R 414 Z?:l|ﬂj|s s N, RETEEH L R

A

2
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T ZENHE R 5, Lasso [AIA ISR 2 i ide e — 28 3 8. X T RIH R B, A C, gtit
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p SZ
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XA SCE IR AT Lasso [B1UH, B3 45 Rk 6 f# 7 s,
H17¢ 6 [ C, A RAT K, FUhC) =6.7411, Ok C /NP REL RIEFEE 6 1R
A, 56 P RIHRBLE Rk 7 s
H# 7, WILAEEST Lasso A1) 5 FE:
§urss = 0.7849X, +0.4506X, + 0.7821x, +0.0477x, +0.0474x,

NI RL AT DA H, Lasso [l U 50 e 020 B JBm o e () o B B ( ¢, )~ BT 2 x, ) RTEURF
WX VENAEE, (HHRRTAE(x) ERE(X, ) RHE(X ) KIRFEE( X, )R & %74
(% ) T8 B Skt L A 75 SR AT 2
4, IRBRIHREL B

WRIEEE =TI 70 A, ASSCESL T =N EERRA, EAT170 2
Vinear = 0.079%, — 0.142x, + 0.058x, + 0.453x, + 0.390x,
+0.022x, + 0.291x, +0.162%; —0.303x,
Viep = —0.090x, +0.387x, +0.569x; +0.326%; —0.184x,

Viasso = 0.7849x, + 0.4506x, + 0.7821x, + 0.0477x, + 0.0474x,

N T B =AEA G RER MR, 45 7 =R 1999 £-2014 SR sk H9H 75 KR HEAT T,
T 5 RN 4r R AN 7 SR B R E W] 2 B

M 2 R AR, B R S 4 2 Lasso 115, AR SERUAE LU BRI, BORIR R 2 —
LRAE RN, RS A i 22 LK

Table 6. The change of C_ value in the Lasso regression
% 6. Lasso [ElY3sh C ERZEKIFR

step Df Rss C,

0 1 1.4276e+10 70467.4485
1 2 4.6493e+09 22942.3026
2 3 3.2065e+09 15821.0543
3 4 2.4687e+08 1211.7678
4 5 5.5538e+07 269.1838
5 6 3.2116e+06 12.8551
6 7 1.5680e+06 6.7411

7 8 1.4191e+06 8.0061

8 9 1.1358e+06 8.6074

9 10 1.0128e+06 10.0000

Table 7. Regression coefficient of Lasso regression

%< 7. Lasso [EARIEITERH

X3 X4 X5 Xe X7

0.7849 0.4506 0.7821 0.0477 0.0474
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Figure 2. Comparison on steel demand forecast for three models
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