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Abstract

Predictions have been concerned about the issue, especially in the macroeconomic. Univariate
time series prediction can not meet basic needs. Multiple macroeconomic time series has urgent
demand for reasonable model. Currently AR model and VAR model develop better, and to some
extent, are used for analysis and policy analysis in macro fields. While state space model validates
observable variables, unobserved variables are added. In an open economy and the rapid devel-
opment background, state-space model can adapt to the actual needs. This paper selects the three
basic macroeconomic variables in three areas (industrial, money supply and CPI), fitting VAR
model and state space model and predicting, comparing predictions. The results show that the
prediction accuracy of the state space model is superior to the VAR model.

Keywords

Prediction, State Space Model, VAR Model, Macroeconomic

% JL R M B RS9 L& K T

—ETFVARER RS T 81RE

F i dn

MM ARG 58, o B
Email: 691077481 @qg.com

XESIH: P, 2 oW RPN ILE LTRNP]. St 5 R, 2016, 5(2): 136-147.
http://dx.doi.org/10.12677/sa.2016.52013



http://www.hanspub.org/journal/sa
http://dx.doi.org/10.12677/sa.2016.52013
http://dx.doi.org/10.12677/sa.2016.52013
http://www.hanspub.org
http://creativecommons.org/licenses/by/4.0/

ks H i 20164F6 H7H: FAHHM: 20164F6H26H; KA HM: 201646 730H

R

PR — B PRSVER R, SHRERMALF A . BAENEFFIRTN AW EEEANTE, £
TCEMETH BRI S S BB TEREY), L TFARBEREMVARER R BR ATE, £#—EBEEL
AT ERTB A RBER . RS BRI ] W E R FER, IASTRNER, #LFT
AR BREIRTR T FRBEMNERRRE ., A SCER=AEMEFH=AFHE (T, g4
MEATE, WEVARERFTRSZ B HITHN, HEMAKR. SRRH, REFEERKR
WK E B T VAREEEL,

KR
Blll, RAETEHRE, VARM, EWLH

1. 53|

LR, A8/ DB SR/ T RIS i RAR K. B TARRRTHE T, ANEM TR 511
REIRFAHETE B T R RIEIRFIRESL . JUH EE)JE, Granger (1987)%H 1 VhHEsn, ShZ B EI (A7
FIR AR R 1 75 18], {45 22 A8 B i) [A] Fp 4 i A v« AR B P AR ) BOE AN 2 R 2K 5 —TJ71H, Sims
(1980)# H I & H [ AR AL (VAR HEAY), W 57 B 1) B [l VAR AL HE T 3] 22 A8 B i) 8] 471 2H B 1) 6 15 [l
B, NI VAR B2 (1353 B WA AT 5 808, HE8)) 7 2 5F RGsh S iz, BONBGE 4y
MR TR A VAR BRI A TH AR 7V B OO s, okt VAR By s R0 B8t UK e
BORGEE . FFHAELRIT b, &3 50T W3 A R B 82 TR Z AR [1].

TESTHT 50 IR B I () AR AR I AR, RES 2 RIS 2R (1) A0 AR AR 30 UE w28 & ¥ [F] I, N
TAAIAR B [2] o ARAS A AL o] AR I B B 9 20 57 I R P IR AS B B 8] A2 B0 R R, (] Bt m DA ) By
JITade 8 (RIRAS 2 75 BE % S WOU A2 & SR i, I BAERNIA R BRI AT B8 S AT e 1 oo
R[] BCEIFRELR, REZFRAE T ERMEAN, THRET T kg S ECEE s, S5+
PEA TN AS By, Z AT — S8 SUE T VE IR R B FERX L ] 3, T PR S 725 [ AR Y m AR G 1 2% JE AN
SRR S AN T I A B ) 5 [ 2]

RHAE AR SOOI BE T 7 10, FRATHAT 7 B A e M VAR BORUALRAS 23 (28, Tl
Mgl AT LU
2. REEE
2.1. mERBEYA(VAR)IRE

Sims T~ 1980 42 H 1 A& H AR (PR VAR B2Y), VAR BEA L5 BR 36, SRAZT7
BRI, BRI AR, AR AR B B AR 1Y) 4 N AR AR B O SR AE AT DA, T A T
BN AR ERNAS KRR VAR BAE T WA BRI B P8 540, T2 s &
ERAMNES T, SRR S PG b A T AR R R R 3]

VAR R — OB AN

X =AX g +AX o+ -+ A X, +TU + o Q)

()



KH XA KxLRINAEAR R, o ARSI, A A A KxK FIREGERE,  u NAME
e, p NG BUARRT DU O, BRI, SeE R AN

U SR IS SRR R (D) A

A(L)X, =, )

EHAL) =1, —AL-AL* -~ AL". BHQEREHRN VAR BT, B BEHLI
WA “rrdim a8 CRfoB bl R B EERE7 B CREmE .

VAR BRI S 1%, VAR BRAURCLABFERS MK, 78 @R FE op 5 B AR LA A 5%
AR E VAR B2, [RIR A SR p BIR]; R, VAR BEADS Rl TH S80I F 2001, B2
AT EAE B2 55, #EEAERST D, HIK, VAR BREEMATHHSHRL, — M a=ANEE,
BORHEJEIA p =3 1 VAR B8, G 271 NS HT B, FrLLlAFEARR BEVNST, 2/ E 0 VAR 8
ZHUGTH RIS BE[4].

RTRRAGE, 8 RA OLS VESM R BUREIAT M1, TEASTHA 7 Z 0 B8 S BT pe p
ERIERE T LARI A LR Seih 5038 BIC, AIC I SC ik WISk i€ -

2.2. MEBEYEBETHI(VARMAX)IEE

7E VAR AL, VARMAX 8 (5 A i N AL & (1) 1) 7 H 2] E 8 3~ A B AR R TR X0
A(B)Y,=B(B)e +C(B)X, (3)

#B(B)=1, NIy VARX AL
A(B)Y, =e, +C(B)X, (4)

KLY, A K AR, X, m AR, e AT EE SRR, B NEBET. B
DI bk 21 30(3) M A i A B 0 i VTR 3 P Y

2.3 Ris=ERE
A AR AR

. = Ra +Ré, )
Y, =H,q +¢ (6)
a,~N (all Pl) )

RETTREG)VRE TR, (B)NETE, (MNERESHEN . ¢, e MITA t, s oL, Jf
HASLTF o, WMEY, FTRER ZLER), RE AR o RATTRME . o, & PIRMNIES AT REGEFEF
H e 7RSS, ENTTREETE T RIS H. o 2 FE A B VAR,

AR AR 2> B # AT AT o, BEAT 2 AP AR AL, IR UM ARBENLA AT d1 1R,
2 AR — PGt — B I 4E TVERAR) i 2 M 07 i, W nahas . ARIMAL ANA]
AR R R B,

X HEAE AN PR A AR, PR 5C T 2 T IR A (PR BLAR AR, 7T A APIR SR e $ . 5%
TIRE SRR TH AP — R EEATFPRE, WREH. PR AR AA
EMTERAS 5]

3. BIENE
AR R 2005 5 1 H #2015 7F 11 B E N 131 N A R A BEEdE, W FAE R, 7] L7 5ir



]

INf TS o A BN EON =A, 4000 TP I E R, B2 iRy B M (M2) 35 A JE R 2 I As 48 2(CP1).

X =AM R B A G AT, JF BAH R0, Y R R, Rl G 5 A AN [R] H 30 At 1)
MR BRI IR TI(M2), X5 25— S SCERIE RO IR (ML) ARTE, [ B M2 BERT DL it
PLSEIGSE Ty, [EES ] DU B ARG SE T, o0t T IB B IR B AN T 2% 52 [2] . 3 CPI RE S gk
A . A SCEIE YR 1 v & M P

4. SEIFHEE
4.1. BiEHAR

ke 1ANE 2 PR, WFEARSUERE, M2 3533 2005 £ —THIEAE T/KTIRES, /DiEEsh, M 09
FHYIR) 10 YL T — D KIEE LTS T B R, W5 GREFARX KT, A/ NEREN. CPIAT CPI 3 iE
5 M2 BT OREF R AR ST A28 . TS I E R BiE L BOR, HEMOE S S M2 S5 AR ] .

4.2. ThEEWLE

421 FRERE

R T IR A VAR BERUFLRAS 23 MBS (Y Bl FRATTHB 5 = AR R Aadk, KA KPSS H#
AR AR [6].

KPSS BN ARK I 45 40 F 4 1 fiR.

AR 25 SR wT LRI M2 5 ORI Tl 38 i S8 — B 588 7 51 CPI /KPR R A1, (H—F 20
JE AR, HMOAA CPIA—B 7 51

4.2.2. thEEsHT

AL = AN AR B N [E B R (8] R A, DR AT AT VA #r, G2 Johansen R B A5G
Engle-Granger #4636 A1 Granger K S 4656

Johansen W4 R IR 45 IR 4NN 4% 20 % 3 B (43 FH A 56 P B KRR B AL 580

(1) ZAer B (ke B 4 -5 Al SAE e i o 0L 2.

T T e e T

60 - variable
M2 =
T ILEmESEE
—CPI

| | | | | | | | | | |
2005 2008 2007 2008 2009 2010 2011 2012 2013 2014 2015
&Y [

Figure 1. Trend chart of M2 growth, the growth rate of industrial added value and CPI
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Figure 2. Trend chart of M2 growth, the growth rate of industrial added value and CPI growth
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Table 1. KPSS test results
7 1. KPSS B{URIGIGLER
B KPSS Truncation lag parameter pfE
M2 138 Level: 1.3829 2 0.01
b s 3 Level: 2.3687 2 0.01
CPI Level: 0.2294 2 0.1
M2 H858E Trend: 0.4671 2 0.01
ol 3 i 1 i Trend: 0.1392 2 0.06266
CPI Trend: 0.192 2 0.01901
diff(M2 145) Level: 0.1499 2 0.1
diFF(T Ml 89 2484 33 ) Level: 0.0709 2 0.1
diff(CPI) Level: 0.0761 2 0.1
diff(M2 185%) Trend: 0.083 2 0.1
(A8 i 186 ) Trend: 0.0319 2 0.1
diff(CPI) Trend: 0.075 2 0.1
Table 2. Values of trace test statistic and 10%, 5% and 1% critical values of test
= 2. IR AIRI ST ER 10%, 5% 1%MIEFE
JE e TGt Il 511 (10%) Il 518 (5%) Il 5+1E (1%)
r<2 5.24 7.52 9.24 12.97
r<i 15.83 17.85 19.96 24.60
r=o0 41.23 32.00 34.91 41.07
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Table 3. Values of eigen test statistic and 10%, 5% and 1% critical values of test
7 3. RAFHEERE MR G2 10%, 5% 1%MIEFE

SR K gt Il 7B (10%) Il F+1E (5%) Il 7+ 1.(1%)
r<2 5.24 752 9.24 12.97
r<i 10.59 13.75 15.67 20.20
r=o 25.40 19.77 22.00 26.81
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Table 4. The stability test of residuals of Engle-Granger test
7z 4. Engle-Granger #2610 sh 5k 2 1 TR AR TR

Bl )= 77 7 KB LiE Il 58, (1%) Il 5+E.(5%) Il 5. (10%)
1 ~2.333602
2 -3.938827 -2.58 -1.95 -1.62
3 —2.264652

Table 5. Granger causality testing results
5z 5. Granger Bl R&1845 R

F4iit&= P {H
Tl IE RS KA -> M2 HE 1.840617 9.758350e-02
CPI-> M2 343k 3.610759 2.615104e-03
M2 38 -> Tl e iK% 3.208818 6.064602¢-03
CPI-> T3 hnfEs &= 4.492028 4.130013e-04
M2 3538 -> CPI 2.389082 3.291749e-02
Tl AnfE %K% -> CPI 7.329895 1.289988e-06
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Figure 3. Using VAR model to fit the three variables (M2 growth, the growth rate of industrial added value and CPI) data
and making predictions for the coming months
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Figure 4. The real value of the three variables (M2 growth, the growth rate of industrial added value and CPI)
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Table 6. VAR model predictions and the real value (January 2015-October 2015)
7z 6. VAR {RETUNME S E L& (2015 £ 1 A~10 A)

2015 “E ) H 43 1A 2A 3A 4 5H
T (E 11.024 11.181 11.442 11.738 11.983
HE 10.770 12,510 11.620 10.070 10.820
A 6 A 7H 8 H 9AH 10 A
T 12.237 12.462 12.665 12.847 13.004
HSLH 11.750 13.310 13.310 13.130 13.490
R
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Figure 5. Acf diagram and pacf diagram of residuals of results using VARX model to fit the
three variables (M2 growth, the growth rate of industrial added value and CPI) data
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Figure 7. Acf diagram and pacf diagram of residuals of results using state space model to
fit the three variables (M2 growth, the growth rate of industrial added value and CPI) data
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Table 7. VARX model predictions and the real value (January 2015-October 2015)
7 7. VARX AT E S BHSE{E(2015 4 1 B~10 A)

2015 41 H 4y 1A 2 H 3H 4 H 5H
TR 10.820 11.074 11.328 11.609 11.837
HIME 10.770 12.510 11.620 10.070 10.820

Hbr 6 H 7H 8 H 9 H 10 A
T (& 12.046 12.262 12.542 12.828 13.055
HEAE 11.750 13.310 13.310 13.130 13.490

Table 8. State space model predictions and the real value (January 2015-October 2015)
72 8. RETENRBTUNES B SL{E (2015 4 1 H~10 A)

2015 “Eff A4 1A 2 H 3H 4 H 5H
T (& 10.820 11.074 11.328 11.609 11.837
HAAE 10.770 12510 11.620 10.070 10.820

JEE7x 6 H 7H 8 H 9H 10 A
T (& 12.046 12.262 12.542 12.828 13.055
HEAE 11.750 13.310 13.310 13.130 13.490
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Figure 8. Predictive value of M2 growth (dotted line)
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