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Defense Cost Forecast Based on ARMA Time Series Model

Wei Huiyuan, Zhang Yuedong, Zhang Liye
(College of Joint Logistics, National Defense University, Beijing 100039, China)

Abstract: The forecast of national defense cost refers to the analysis and calculation of the objective expenditure
process and the trend of the future defense expenditure. On the basis of judging the smoothness of defense time series, this
paper uses the ADF unit root method to test the single order of time series, and uses Eviews to construct the auto-regressive
AR model and moving-average MA model of national defense fee. The results show that this method is feasible and can
accurately predict the level of national defense expenditures of our army in the short to medium term, which objectively and

correctly reflects the law of growth of national defense expenditures in our country.
Keywords: defense cost; time series model; auto-regressive test; prediction

0 5§

EEish s AN ERXATHRAERERZSR
B, I BU RN 7 8B 22 5 5 U5 O A8 Sk .
] 17 2% 5\ 1 22 2 B 0 A B — A B 2K 1 7 EO3RG
& E B ECR ST e g sk it R A FE R E I B
28 o LR b [ B 48 0% 2 1 WUR) R e (1) B AR A
U, I o A R 1 B 2k R AR R, e A
AT 775 AT 3t Jo B 1 R ok ] 77 A e g E ), Oy [
By ol 02 IR A AUOB0 B 29w Bl . F B BT 3 (A
7 51 #57 (auto regressive and moving average model)
T — ORGP B i R A TR AR Y, e AR YR O
P SR E R X R R 5 a AH[E 8 bR g AT B0, 2Ttk
25 R F N 8] 40 AR A 6t R 1 A R [ By 2k AT T
W AT DL I i s e (] [ B 9 4 R AR
1 ARMA B (8] 75 & B faj ik

I 18] 7 510 72 48 4 5] — S8 vk i A 00 2008 4% H R A=
IS 1] 5 J G 1 70 17 B i #e a1 o i Ta] e A1 ) 3
SRS O B P SLEE X AR AT U0 . ARMA %
R 18] 7 2 A 9 BE LIS RE SR B 5T, 25 R (8] 7 41

i BH: 2018-09-13; B BH: 2018-10-26

g R, PSR 5 50 B AR SR E . B B3
WCAZVEEAT BRI .

R4 I 18] 7 S Zh & e 12 A A AN F, ARMA
B ELHE B AR BEAL, #3134 MA BRI H
A 573 ARMA B8, AR BRI IR F2 R R
X2 H &S HIEZ, MA BRI 2 R S0
i 2 2Bk N R ge e s (BEALEE 3 0 #yadZ, i
ARMA BN 2 R gintid 25 3 SRS DL AN &
ST ORTRE VAN

AR(p)ELRLRI p B H [l A B R 1) B 0N -

X=X  +o,X ,+... 49X,  +a. 1

MA (q)EI RN g B 4% 31 SR 1) 200 -
X =a,-0X_-0,X ,-.-0X )

1 BT, KR A A TN R A 3L ) 3 A
AW 1) BUERE AR T Ak, 8 A AR
(T AT B R P IS I E | R SV RS ks
ZEgy, EIHEEON TR 2) BRG], HT R
RSB s 3) S HAhTE, PR & B
REAT A6 o S P S i B A AR T AT o 3 0

fEE® A MAWA995—), B, WdbA, AR, WHEEP LT ET I



.68 ¢ 2 Qe

37 4%

&
232
- A

AL BT 1A
P2k

& 1
2 HEARHIELIERREE 5]

AL ARMA R ) — > BT IR 2, 1T
R R R A 6 20T R, IR IR e T T G I T e 51 5
P BEAT FI T RN AL BE, 15 2000 2 1 AR Ak 2% A B A I
By 51, fE LAl b AT AR, I ) ARMA
R e B 2R A

0 6975
BT i 43t

TN S

aF 1) 53]

HARER

- BEAL A TR
)

- R 2 R

o AT

B 8] /5 7]
AT AEA
0 5

B i8] 7 S AR B A R AR

Y B 1) R A B A R LR E B B T ) R A . 2B
FOEA 1975—2017 4 1) [ [E B 9% B0l 1F RS2k
s, FEAREHERIETERGITRAMNGITES
FVEEFE G H 305 o Fl T 28 o7 U0 A 78 5 2 3k 47 s 4
56 UE AIE L XS L o3 B R TR AR v, DRk, 2B
HIREL 1975—2014 45 1 [ By 9% /| SR 1 ST (1 A

2.1 EREMEEAREIE AEHE, W EL 2015—2017 4 ) 2 52 FH 55 2% 7E A 56
S N N N N He He N b /N3 S h—
FEAS H P8 358 B2 2 Sr TR A RS ) L 1, EE R FHUIN 2R B e I Bt s a1 TR .
=1 1975—2017 ERXEEFHESIT 17

F 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985
T‘ﬁﬁ' 142 134 149 167.84 222.64 193.84 167.97 176.35 177.13 180.76 191.53
F 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996
Fﬁ% 200.75 209.62 218 251.47 290.31 330.31 377.86 4258 550.71 636.72 720.06
E 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
T‘ﬁﬁ' 812.57 934.7 1076.4 1207.54 1 442.04 1707.78 1907.87 2117.01 2475 2979 3554
E 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

T‘ﬁﬁ' 4177 4951.1 5333.37 6 027.91 6 691.92 7 410.62 8 289.51 8 868.98 9 543.54 10 443.97

FIH Eviews B2 1975—2014 1)/ [F [F
5 %% NDC (nation defense cost) 5[] 7 %1 £t 35 B (B
2) o MEIFRTLLE W ZF 50 & A 80,  BE S E
MK EAR BT, IR [ B P SO 15 A TR A Y
R
9000
8000 |
7000 |
6000 |
5000
4000 |
3000 |
2000 |
1000

/LA

0 — . .
1975 1980 1985 1990 1995 2000 2005 2010 2015
1y

E 2 EpsHRigKias
22 HEFRMRIE

B R F A e i 2 I 8] P A1 5K =, REX ADF
BT HRASL IR R T H P AR, A SR AR P S 3 45 SR A
EPRPA, R ZED AR BRA TR, RIX
EFSIREAT 1 Y50 2 Br&2ar, FEXE e Ry
HIRE4T ADF AR KG GG, H PRV .

KM Eviews B X IR A6 Kot 1 i 22 0 B

2 M Z 0 BAREAT TR, BARRSRuE
20 WEHRATLAESH: 1) FRFFIM T &5 8 10 4t
BN T 1% 5%~ 10%/K P45, H P 1E=1,
MZ 7 AR AR, AR FRRF S 2) 1 &5
J& BT SR LA 92.81% 1048 8232 JR 5 %, T 18
XA /N T 3 MK FIGFHE, BT 5B A 4R
Fath, 3) AT 2 Br %4> ADF HALARKG IS 2 B 24>
JEH T K645 B4 E 4.467>4.262 7 (1%5 21
KF), BHAE 99%MeiEiE 4e iR %, BRIk 1%
75 B A s AR o 1T B ST ARMA B 2
2 By ZE A AR
%2 EP5%E ADF R BE

s g B B
BEA A B K A o T T
T#HIE  -4.21(8.15) —4.284(-2.22) -4.262(-4.467)
Prob 1.00 0 0.463 8 0.006 1
ARMA(p,q) R* T ik & 4 0.91 0.65 0.82
AIC 11.69 12.10 11.91
Ne 11.83 12.61 12,23
A RF# RF# E)

2.3 REHOH

Bt LB 18] PP B0 A 2R AR ), o X — AN P AR BE AL
BF 18] 7 271 1) 6 3 1) B L ok R sl A Y, R B 1% 7 %71
I AR IIHE, i 254 MA i 28 ARMA T



012 W

o W TR 3R ] 41 (1) E A 5% 5% 21 (ACF)
i FH 5% 2 % (PACF) o

HFIH Eviews BAF R E B7 2% 22 2 B 2 73 )5 KU
FUBEAT TEARL, 49 3] B A 5 A B AH 9% 2R i B AR
WG R EE, WK 3 s, WERaTUUES, H
AH S 15 A ¢ bR £ W AR [R) i 5 1 S TR
T 0.

Date: 07/02/17 Time: 21:39
Sample: 1978 2014
Included observations: 35

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

-0.489 -0.489 9.1112 0.003
0.188 -0.068 10.494 0.005
0.083 0.195 10.772 0.013
-0.338 -0.284 15.546 0.004
0.315 0.015 19.834 0.001
-0.160 0.076 20.982 0.002
0.216 0.287 23.147 0.002
0.032 0.167 23.196 0.003

CONOORON-

-0.111 -0.001 23.805 0.005
10 0.123 0.001 24.585 0.006
11 -0.101 0.107 25.134 0.009
12 0.040 0.018 25.225 0.014
13 0.030 -0.067 25.278 0.021
14 -0.039 -0.100 25.369 0.031
15 0.072 -0.009 25.705 0.041
16 -0.113 -0.106 26.576 0.046

B3 2MESFF5] ACF #1 PACF

M EBEGER LR H: 2 k>1, FEAH AR
B r S EHERBIE n #EET 5% BEE X
W, HE 1R, r=r"=-0.489, i 5%%%
PP I B, AR 5% 5 35 MK 7 R 4252
g 1 S pi=0, pi =0 [R5 % - ARMA 5 R |3 2 78
p BRI g By e, B AR 43 5l 3r AR(1) RS AL I
MA(1)fEAR

3 REME

TE b U 75 22 S AE E B 2 1) AR(1) RS ALAN
MA()AE R 5] i JE Rk b, 2 2 25 B0 B o7 (A5 8
TSHUh T, R B AR O I S AT IR E T
B K 5% T A 36 of ) T AL R PR B AR 5 . JE i 2015—
2017 4 (1 350 52 1 B7 9 H040s A6 50 455 3 1 3% BEORS FiE
3.1 EMFUMER

FIFH Eviews B4, X 2 B 2= 43 i 8] 5 51 2 57 )
AR(DEAIFN MA()BE AL 47 2 $0 4 i

1) AR(1)E 7,

AR # B 0] 40, R4 Eviews /N ZIRVEN 2=
Bl g5 R (il 4) rLUEH, EI C M AR &
BN, Tk AZECH 20.44%, AIC Al SC #%
BN, RIZ AR S THE A 2

Variable Coefficient Std. Error t-Statistic Prab.
C 22.20224 11.62744 1.909469 0.0644
AR(1) -0.452028 0.134164 -3.369227 0.0018
SIGMASQ 7733.127 1134.945 6.813657 0.0000
R-squared 0.204443 Mean dependent var 23.33921
Adjusted R-squared 0.158983 S.D. dependent var 99.91551
S_E. of regression 91.62951 Akaike info criterion 11.95506
Sum squared resid 293858.8 Schwarz criterion 12.08434
Log likelihood -224 1461 Hannan-Quinn criter. 12.00105
F-statistic 4.497170 Durbin-Watson stat 2.032682

Prob(F-statistic) 0.018270

B4 AR BRESHEITE

BREUESE: BT ARMA IV [8] 7 41 450 R4 (1 [ 75 2 7 U 69 -
A’NDC, =pA’NDC, | +¢, ; 3)
A’NDC, = ANDC, — ANDC, | =
NDC, —2NDC, , + NDC, ,. 4)

R4 AT A0 9=-0.452, &, =22.202.
A*NDC, =-0.452A°NDC, , +22.202 i& J& 2 & 7
FEN:
NDC, =(2+¢)NDC, , —(1+2¢)NDC,_, +
oNDC, , + ¢, ©)
B
NDC, = NDC,_, — NDC, ,NDC, _, » (6)
2) MA(D)BE RIS Bl 11
AR MA BOA 2 50l v A 45 R (B 5) v LL4R
B MA(OHBLE ) RETN-0.434, FEM P=0.002 8
AP g SRR, I MA(D) S 0N

2
A’NDC, =¢, —0.434¢,_, . (7)
SV¥=l - Y
R (@) RE MAOER T NDC -
NDC, =2NDC, , — NDC,_, —0.434¢,_, - (8)
Variable Coefficient ~ Std. Error t-Statistic Prob.
C 21.72564 10.61224  2.047224  0.0482
MA(1) -0.433760  0.135136 -3.209796  0.0028
SIGMASQ 7861.243 1462.575  5.374935  0.0000
R-squared 0.191263 Mean dependent var 23.33921
Adjusted R-squared 0.145049 S.D. dependent var 99.91551
S.E. of regression 92.38541  Akaike info criterion 11.97096
Sum squared resid 298727.2  Schwarz criterion 12.10024
Log likelihood -224.4482  Hannan-Quinn criter. 12.01695
F-statistic 4.138678 Durbin-Watson stat 2.066844

Prob(F-statistic) 0.024357

Els5 MA#ERSHEMEITE
M 3 AEH: AR(DHEER S MA)E R 1
Ja 2 WA B R A A N AL N, T R AR AR
FEATR., H2 MEMMSHMAITHEE, THRR
., JRiAE BHEN (AIC) F1 SC S4B FRAHZ T L .
AT B AR ()R 70 B MA (1) 45 74 Sfe 5 00 =] B 2% o
#F3 AREHEF MA BB

BRI AHON FHR R? AIC e L2 pC
AR(1)  -0.452 22.2 0.204 11.96 12.08 FAB%
MA(1)  -0.433 21.7 0.191 11.97 12.10 RA48#

32 RERERFIIEXMERE

Hi T ARMA B [R5 5 il 2 AR AR B RE AL
FITRE — A A M B Rl B EAT, a0 RAG T A
RBINIES, FRENAR DA SE R Fit,
i LA U6 5 22 e B 15 A7 AE B A SR W BT A T A
R I

R 45 RAE 6 Pios, JRZE P SIIREAR B A 5%
PRECERAE 95% 1 ELAS DX TR A, M e 1 3181 16 11 Q



« 70 o BB

37 4%

Giit & Prob fHK T /KT 0.05, 1E 5% & MK
R AN RE TR 2 Bk ZE AN AFAE PR I AR R Ak O SRR e, B
LU AR(DAT MA()5, 2 7 SIS 1776 H A
K, FERNEBEFE T
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Q-stafistic probabilities adjusted for 1 ARMA term
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