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Abstract

Based on the time series analysis theory and the SAS software, the total output of tea in Fujian
Province from 1986 to 2015 was processed and analyzed. After the data processing, the time se-
ries was fitted with ARIMA(1,1,0) model and ARIMA(1,2,1) model. Model test and parameter test
are carried out for the model respectively. After the test is passed, the two models are compared
with the actual tea production of Fujian Province in 2016~2019, and the model with better fitting
is determined by combining AIC criterion. Finally, using SAS software, we choose ARIMA(1,2,1)
model to effectively predict the total output of tea in Fujian Province from 2020 to 2025.
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1. 5|

EECE TR, BEEZHNE R, R AR RIE. S S B B 2
ML, RS, SIRRIEREE, RREROEER L, G5 T 2ENETE. 0 REd ik
YRR —, WBHR R Ol ORI X el e B AR AT B AR I [2]. A% S BBl e IS A 1 e
48 AR PR SR, AT 5 T Ra M T R b, ARG X 8 ) [ () RS R R HEAT R, 2T
B ARIMA 5[] FAER, BRI /M P AV A S5 5k D B B B v, MR T AR AR A 2 7 B
Fo B Xt AT, e B TSR AT, SRATHE 4 2020~2025 4F 25 7= BT 2 ks FE 1040 2 T o
2. ZHFEEEIRATIAE
2.1, FiatdFen

MAEEE G RE WEEREE A 1986~2019 FEHIZRH ™ &, 1k 1 (i JImk).

Table 1. Table of tea production in Fujian Province in 1986~2019
=1 BEH 1986~2019 FEEM T ER

4 Tt 4 Tt 4 Tt 4 Tt
1986 4.42 1995 9.45 2004 16.44 2013 31.57
1987 4.99 1996 10.18 2005 18.48 2014 334
1988 5.54 1997 10.99 2006 20.01 2015 35.63
1989 5.52 1998 11.89 2007 22.09 2016 37.29
1990 5.82 1999 12.35 2008 24.07 2017 39.49
1991 6.53 2000 12.6 2009 25.51 2018 41.83
1992 7.05 2001 13.39 2010 25.83 2019 43.99
1993 7.7 2002 14.33 2011 27.67

1994 8.24 2003 15.02 2012 29.6

M A HEEL 2016~2019 4F A5 = B E i FH SR AR AS 50 2
RIFZ = 2R MEHE, FIF SAS #A4-[3], LHlfEEA 1986~2015 XM= int K, ank 1y
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Figure 1. Time sequence of total tea production in Fujian Province from 1986 to 2015
1. #RiE 4 1986~2015 A E =S RN FE

Cramer 7)fif & BB 1 ARAT— AN 51 Bl A nT LAAILDN RIS 52 30 1 8 e ke i A BE LR i (1 25
TERI[4] ~PRe P EERIX M 5 THI R R AR A A€ (1, T ARP A 107 2 AL AL 8 B 52 2RI P 5
T (52 22 /DA — 7 AN AR o

MRPEE 1 AT LA, P R B AR S, AR AR RE N Eh, W DO %Y A
BRI

2.2. FRRfsLE

HEMRAE ARG, R T E e, Rl A BAR T AR EEE R, T
FaFF SN P RA[5] o 38 SAS BRI I (6] P AU HEAT — B 2250, Rt 718, i 2 B

difx
3
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Figure 2. Time sequence diagram of the first-order difference of the total output of tea in Fujian Province from 1986 to 2015
2. fRiEH 1986~2015 F£XM R =8 —MNEN BRI
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—Br 2= )5, Wy SO W A RS BRI R S, WA IR ITERIAR L, Oy T R 2=
rJaiFRatE, 12H] Eviews BUT[6]RXT R 270 5 HIF 51l ADF A ds . Aade 45 Runls 3 fis:

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -3.934622 0.0238
Test critical values: 1% level -4.323979

5% level -3.580623

10% level -3.225334

Figure 3. Unit root test after first order difference of sequence

E 3. FHl—MES RS ARGE
R¥os TR, P 0.0238 N FRFEHKF 005, IEMFAERAIRIRIERL, U250 R
JF AR
2.3. shBEH RIS

ZUREALIEARR 58 ARy AR AR, FORAR S — 7 SR SN ALY 9o 25— D SoN iR bLF 51,
IR 2% 8]y 51 B P FME Z B BERAEATAR G R 2R, IX AR R P SIME Z (AN TLAH RO, sl S5 4kt
WHFE T R0 E. R4 Bartlett a2 #[7], Ljung Al Box #i 1 LB Goit &R AT %

LB=n(n+2)ka_1[nﬁ_k2kJ 1)

Hrb, n ONFIIMEIIEL mOobfi e R M.
iZH SAS AR BN RN EUT Y LB RS gt HE SR P AE, 45 Rk 2 fiR:

Table 2. White noise test chart
< 2. difEI MRS

AL

SEIRpT LB R4t Rt "
6 31.14 <0.0001

12 38.98 0.0001

I sE R ER, S IERME T LB Sl B P S E /T 5 E KT 0.05, R4 (4065
SR EE Y, FTLLZS 5 PRl (M 75 51
3. ARIMA(1,1,0#84Q 5 K2 & #ifh it
3.1. &EHNAR

TR 1986~2015 AEAEI M 72 B — B 25 405 0 1 M55 BRI (95 B ] 4 RIEL 5 o, S ilee
R SE R A EEIAT LAE e MIERIIR T 1 25, EMH R ER L2 i, B2
HEERBIEWIT, SR, o EMY REC— MR SIERMECH 1 I, R E AR E R 500
SBRT 2 BhrEETEE, HIERMEAT 15, RESER BB R E 2 N, LT 2 f5hrie %
JEFELLR, SRR, FrUMR A RECh—IN R . BT LAEIZAER 2 A ARIMA(L,L,0)R 78]
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Lag Covatiance Correlation
0 0.434272 1.00000
1 0.277512 0.63903
2 0.203445 0.46847
3 0.169127 0.38945
4 0.128907 0.29683
5 0.032710 0.07532
6 0.100493 0.23141
7 0.128260 0.29535
8 0.065857 0.15165
9 0.055547 0.12791

10 0.080764 0.18598
11 0.0043289 0.0997
12 -0.057244 -0.13182
13 -0.067292 -0.15495
14 -0.092821 -0.21374
15 -0.149163 -0.34348
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Figure 4. Autocorrelation graph after first order difference of sequence

E 4. FI—MESEHBHEXE

Lag Correlation
1 0.63903
2 0.10161
3 0.09490
4 -0.00985
5 -0.26165
6 0.41744
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8 -0.26424
9 0.08457

10 -0.01156
11 -0.16470
12 -0.06257
13 -0.26333
14 -0.03574
15 -0.02728

Figure 5. Partial autocorrelation graph after first order difference of sequence
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ik
L

LSS SRRt
ik

Hk

#

#
#

Std Error

0
0.185695
0.250290
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Table 3. Parameter estimation table

=3 SHMhITR

F At T it

E i i THE bRz i
MU 1.03544 0.28087 0
AR1,1 0.71939 0.15027 1

HI%e 3 A5, UG AR N:
&,

Vx =1.035444—
1-0.71939B

BEE N R

X, =0.29056 +1.71939x%,_, —0.71939x,_, + &,

4. ARIMA(L, 1,045 B4 56 K T
4.1, HERBIRIE

®)

(6)

B AR AR )E, WA T RS I A S A R ARG . B3 AR BIE i A 56 i 72
FE A AUREHLRAG AR R 105 B AR SR ME 7, DURHSER A AT AR S HER IR B A 4 2
HoR R EEE, RGBT AR 1, AR A ET RIS BN R W% 2 HO0 R B 22 Bt 638

SOMAANB R, 75 ZE AU (R R e S B o G SAS BRAF SRR B AR B0 R L L S AU 2 TR 30 3R

-
SRR 4, %5 Fn:

Table 4. Model significance test table
=4 EREEEMREER

SRR

SEIRpT LB R4t Rt o
6 7.20 0.2062
12 16.27 0.1314
18 22.79 0.1561

2 28.77 0.1882

BEMERIRER LR, BPIEEHECT K LB giil & P EAEE KT 0.05, FrelANREAM A

R E P AR T A a1, B R R 2

Table 5. Parameter significance test table
=5 SHEEMREE

e tGE R E P 1A it
H 3.69 0.001 BEEF
o 4.79 <0.0001 BEEF
SHRERIRERE R, Jras8ug@t BE %M, i ARIMA(LL0)BA % i S
GEE DA
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4.2. RBITN B BAEFTEL

FRAEILA BIBERL A 20, FIFH SAS A M EE 4 2016~2019 4F1AS e = AT TN, 45 R 6 Fios:

Table 6. Prediction table of total output value of tea in Fujian Province in 2016~2019

Fz 6. 2016~2019 FREA R E~2ETINR
Y FOAEL/ T3 Rz 959 1% X i)
2016 37.5248 0.5033 (36.5384,38.5111)
2017 39.1784 1.0010 (37.2165,41.1403)
2018 40.6586 1.5064 (37.7061,43.6111)
2019 42.0140 1.9984 (38.0973,45.9307)

TAREE 2016~2019 FoR M EHRM Y, RS HIMEIEXT L, RAIBrAR R T R B sh «

Xt EEE R % 7 fr R

Table 7. Comparison table of total output value of tea in Fujian Province in 2016~2019

F2 7.2016~2019 FRE AR R =AM R
oy T AEL 7 B/ YR 7% RERY
2016 37.5248 37.29 0.2348 0.6
2017 39.1784 39.49 0.3116 0.7
2018 40.6586 41.83 1.1714 2.7
42.01 43.99 1.98 45

2019

M T ATV, AR AR TRIES B BT, 225 AR, BRI AR e 1%L . (HEEE T
WA 30, SRR 5 TR 115 22 S R i
5. ARIMA(1,2, D)EELA R K& #ifhit

5.1. FREE
iz SAS ittt IR FP AT i 2, BRI R 6 Fir:

diffx
2

-2 T T L T AL ML MLl MLl MLl T T T T T T
1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016
time

Figure 6. Sequence diagram after second order difference
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Bz oy JE Wy BB W R S e, R IR R AR, O T HER T RR YR, XA
17 ADF fi86 . Aadaaf KUl 7 fros. R ER, PAEN0/NT 0.05, HHLEAFAEAAAR ARG, T bAR]
LT — B 2250 i B P 5 PR B

t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -6.612957 0.0000
Test critical values: 1% level -2.653401

5% level -1.953858

10% level -1.609571

Figure 7. Unit root test after second order difference of sequence

7. FHIZMES BRI R RIRGI

5.2. ShBEH RIS

K36 P S PR S 2 )5, X ST AL RERLYEAR 3. A SAS B3 2 B Z 70 5 7 51 I 2B AL
PERRge R, EASCEIAN R E AR . ZERENLIER SR W 8 i, RSRsi i R, SHr @B T LB
it &M P AN T 0.05, LB, B LU P I P RaAE E R 1741

Table 8. Second order difference pure random test table

% 8. ZMEN AR R

SRR

SEIRpTA LB K%t Rt n
6 12.75 0.0472
12 22.39 0.0334

6. ARIMA(1,2, RGO R K& #fhit
6.1. EHIHZ

5 2240 5 6 B R B RS B E] 8. [ 9 B, i LA MO B 1 kDG BT L
BH: BHRRBPGEM N EEZE, HIER 2 50 B AR RECETE A ZEZ N, FrblE
MHERRBN—EE. JEIEMBKTET 1, WEMHR REEEPEIREZEZ N, FTeAa] LUAIKrZ
st ¥ 0 £ i £ M 95 RO — AR . T LA 52 A ARIMA(L, 2, 1) 578

Autocorrelations
Lag Covatiance Correlation -19 87 65432 101234567891 Std Error
0 0.264507 1.00000 sesbiotbsb Rk 0
1 -0.072361 -0.27357 . bk . 0.188982
2 -0.061707 -0.23359 . ek . 0.202633
3 0.0097186 0.03674 . Ed . 0.212008
4 0.066202 0.25028 . doktokk 0.212236
5 -0.110840 -0.41904 etk . 0.222527
6 -0.0047830 -0.01808 . . 0.249121
7 0.065222 0.24658 . dobtebt 0.249167
8 -0.048807 -0.18452 . otk . 0.257735
9 -0.025634 -0.09691 . ok . 0.262411
10 0.081855 0.30946 . bk . 0.263686
11 0.0093003 0.03516 . El . 0.276353
12 -0.033233 -0.12564 . ok . 0.276512
13 -0.0011571 -0.00437 . . 0.278544
14 0.046100 0.17429 . ook . 0.278546
15  -0.070833 -0.26779 . ootk . 0.282414

Figure 8. Autocorrelation graph after second order difference of sequence
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Partial Autocorrelations
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3 -0.16954 . ke
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12 0.15067 . otk
13 -0.04056 . #

14 0.05426 . *
15 -0.00795

Figure 9. Partial autocorrelation graph after second order difference of
sequence

9. FIIZHMES RHREHEXE

6.2. IERSH &

B B 2= JE R AR g I 5, dEEE SAS 8, ds A /N T IRl TSR LA AR AL 34T S
BT, R anEk 9 FiR:

Table 9. Parameter estimation table after second order difference

# 9. —MENSRHNSEMLITR

F At Tl it

B4 CHNGl b5 I
MU 0.04228 0.03276 0
MA1,1 1 0.19726 1
AR1,1 0.47205 0.26403 1
HI3 B SHAL TR AT AL, UG IR
v%ﬁmowm+—$tﬁ——q ()
1-0.47205B

7. ARIMA(1,2, )= B4 58 K2 T
HiE R RS, SR EAT B2 MR I IS 5UE SRS, MIess B 100 % 11 R

Table 10. Significance test table of second-order difference model
#10. ZMENRREEZ MR

SRR 3
SEIRpT LB K4t Rl o
6 8.26 0.0825
12 17.01 0.0742
18 22.92 0.1160
2 29.39 0.1341

Rge S5 RN, SR TR LB Seit- By P E#RG KT 5 & MK 0.05, i EURT LA NIZ AU,
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SR PSR T AR RS, B2 B A 2

Table 11. Test table of parameter significance after second-order difference
F 1L ZMENSESHEZMRER

ZH t it EINE P it
u 1.29 0.2087 AEFERE
o, 5.07 <0.0001 BERE
o 1.79 0.0859 AEFEREE

Fs gt R RN, SECREVERR K W EON 4 MSEUE o Rl W Z AR, Fr XS HIEAN
o WHNMARZARENSHGIR)E, 528 7S EEE R R (R 12):

Table 12. Parameter significance test table after parameter elimination
= 12. BHHIRESHEZMRKR

ZH t G ENE P i gt
) 2.89 0.0075 BEEE

HEHAEEZEEZNSE G, BB SAS #44, i8N Rl kRl & k1T 2
BAhil, R 13 Fios:

Table 13. Parameter estimation table after parameter elimination

#* 13. BHGIRENSRIEITR

F A Tl it

E i iHE bRz i
MA1,1 0.49526 0.17118 1

H M Z S80I G S EUb TR A, LA IR
X, = 2X,_, — %_, +0.50424¢, (8)
R I ZE 0 R S R A2, I SAS B R 4 2016 £E~2019 =AM & P~ gk 47 T,
g/ 14 i

Table 14. Prediction table of total output value of tea in Fujian Province in 2016~2019
= 14.2016~2019 SRR EHRM B B ETNER

by TRINAES T PR 95% {5 [X [F]

2016 37.6606 0.4909 (36.6985,38.6226)
2017 39.6911 0.8868 (37.9529,41.4293)
2018 41.7217 1.3264 (39.1219,44.3214)
2019 43.7522 1.8117 (40.2013,47.3032)

F—Mr 245 —FF, 8 2016~2019 fZ i, Ml 2 f5 -5 E ARG L, SRAITRE L A2 75 4%
NI . X B an s 15 B
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Table 15. Comparison table of total output value of tea in Fujian Province in 2016~2019

5% 15.2016~2019 FREEZM T2 EX LR

8 TR/ 73 e FSAE/TT YxtiR RELR
2016 37.6606 37.29 0.3706 0.9
2017 39.6911 39.49 0.2011 0.5
2018 41.7217 41.83 0.1083 0.4
2019 43.7522 43.99 0.2378 0.5

MF 15 HRTPUE H, BRI R HE S B SHE R ZERRELE 05 I, iRZERBAKREIK, FaeEfE 1%L,
W, BERRRZE L ARIMA(L L0 (R EE/0N, Ui B ARIMA(L,2, 1) Fe) s A i i i 5 4

8. tREIXTEL BT

PR 2 Bk e 2 16 B, AT LG H ARIMA(L,2, 1) RUAH E ARIMA(L,1,0) 1557 s e 4 2016~2019
EZRH PRI, IR ESE, H ARIMA(L2, )AL AIC {E[9)/M T ARIMA(L,1,0)/& %,
R AIC #E, ARIMA(L,2, )BT ARIMA(L,1,0)8 7,

Table 16. Comparison table of model results

= 16, RBVERIELSR

F0y ARIMA(L,1,0)H 7Y ARIMA(L,2, 1) A R
2016 37.5248 37.6606 37.29
2017 39.1784 39.6911 39.49
2018 40.6586 41.7217 41.83
2019 42,01 43.7522 43.99
AIC {8 44.39 40.59
e MARITEEHE, REEFEDGEIH ARIMA(L2, 1R AR JLAEAR d A8 A &

ATTRN, &5 R i 17.

Table 17. Prediction table of total output value of tea in Fujian Province from 2020 to 2025
= 17. 2020~2025 FFiEZ A A B~ S AR

4 TR 7= /T PRtz 95% . {5 [X 1]

2020 45.7828 2.3406 (41.1953,50.3702)
2021 47.8133 2.9103 (42.1092,53.5174)
2022 49.8439 3.5185 (42.9477,56.7400)
2023 51.8744 4.1631 (43.7150,60.0339)
2024 53.9050 4.8421 (44.4146,63.3953)
2025 53.9355 5.5541 (45.0497,66.8213)

IRAEFMAIEE R, FEEE AR R EAKIH 2 ETHES, A fezdia T .

9. &t

A —HBRM R i STk, Bl U PRI RRAL, BR T A S IERE 24k, EEE
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AATMAHRANBUG AR T IR AL, T DABCRERSS, DLARM RSB BOR R B0« AR SAS B A,
iz R[] 2 51 A B AR RIR, WP RE A AR A AT IR AT, G S S AR TR U A e

7
7

BEARRES, WRYEEE LT DUR S R R 5 5 e kit & By 10— MR 8 I R R B 2%
BRE, AR R IR B S5 Wi -

SE 3

(1]
(2]
(3]
(4]

(5]
(6]
[7]
(8]
(9]

TREEAR, AR = R BE RIUIR S A B EIF U], fREEA, 2019(8): 1-2.
TRAEAE, R IE T A ER R R AT K X B IR TR 2 B A [3]. 2R, 2019(1): 50-52.
Bk, e H. WA FEA 5 SAS M IM]. il Bk i cH:, 2009.

X, RS, XSk, FET SAS IR AR W 51070 R SAERE [T, sk 244 FARRLF, 2010, 25(2):
48-53.

TG, BT ARIMA AR X I 52 A0 HE B 25 SR 1 1 SR LU i 9], T34 7, 2019(11): 23-25.
FARE. HHREALFFEHME Eviews 1E M. db5T: XA 5 K2E A, 2012,

Sy P, Eae. SRR S50 HTM]. Abat: R RS Rk, 2019.

Brag, Z0%gm. EH SAS Guit AR M. dbat: hE STt R, 2013.

A, T SAS BRI A FE FI 40 M fE GDP TR 8 3], 4RhZeiF, 2013(9): 179-181.
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