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Abstract

“Poverty alleviation” is a long-term battle, and the key tasks of poverty alleviation have been stea-
dily advanced. Among them, Guizhou Province, which has more impoverished counties, has
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achieved remarkable results in poverty alleviation. This paper selects monthly data of the number
of urban employment growth in Guizhou Province from 2002 to 2019 for time series analysis, es-
tablishes a seasonal product ARIMA model, and uses the built model to predict the number of ur-
ban employment growth in Guizhou Province in 2020, conducting a robustness test to illustrate
reliability of predictions. The forecast results indicate that the newly-increased urban employ-
ment population in 2020 will still maintain seasonality and growth.
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2. P EA
2.1. A ARIMA &R

ARIMA #%1 (Autoregressive Integrated Moving Average model), #7340 F) E BIEER, YRR
AT A B, SRR 5T 4 %2 —[8]. ARIMA(p,d,q)F, AR &2 “HEIH” , p Ay
HEEIEG MA SR “W3°F47 o NTEEFIEL, d 2 o PR B i 22 70 (8. iR
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ARIMA(p,d,q) x (P,D,Q)s B[] — R IE -

2, (L), (L) (1-L) (1-L) Y, =6, (L) 6, (L)<,
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Figure 1. Time series of newly-increased urban employment population from 2002 to 2019
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Figure 2. Seasonal fluctuations in new employment
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Figure 3. ARIMA modeling flowchart
& 3. ARIMA EHERIZE

DOI: 10.12677/5a.2021.101016 165 Gt 5 3


https://doi.org/10.12677/sa.2021.101016

HIL ARIMA BERSHE A I 8] 5 5 AL B, BRI BERERY . S b, B RS E L

ML,

1) IR I P 2 Al ) FiA B

N 8] 7 1) 06 250 [ o 3 2~ AP 5 A e 7S AN 26 4 BRG] ARIMA BEBSEAT 0 A Tl . G SR 2508
AR, AR BB 2 1 SO AR PR TR, RS AR T, B S BUE R R
B IAROGOR &R, B 22 GOt RSk a4 A R A se i, B DLV I M8, DR sk xod 5000 1 o Ack 34 0,958
PR IS S M RIS PR . B ST AAZIT B BRSSP Aa e, AL 1 AT DLE H R A
WABA KSR, 3 HA BT 8), HaR AP . AR A I B PRtk (g5 R LK 1),
A LLE 2| ADF R it it 46 25690, KA /KT 1% 5%. 10%ilE F1E, B AfFERAIRR, 1%

Fro2 AR TR o

Table 1. Unit root test for sequence Y

F 1 F5Y BBRARELE

Augmented Dickey-Fuller t-Statistic Prob
test statistic —2.5690 0.2951
1% -4.0039
Test critical values 5% —3.4321
10% -3.1398

NI A, IEFS Y 34T —Br Z A2, 15375 DY.

ME 4 TBVE 27 JEHIFP A DY SRALE— AN EEE N izh, B vERER, 3Pt
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Figure 4. Timing diagram of sequence DY after differing
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Table 2. Unit root test for sequence Y

F 2. FFY B RALRG I

Augmented Dickey-Fuller

test statistic

Test critical values

1%
5%
10%

t-Statistic
—6.7022
—2.5764
—1.9424
-1.6157

Prob
0.2951
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Autocorrelation Partial Correlation AC PAC Q-Stat Prob

-0.528 -0.528 60.727 0.000
-0.117 -0.549 63.744 0.000
0.423 0.075 103.17 0.000
-0.415 -0.209 141.34 0.000
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0374 -0.114 21258 0.000
10 -0.110 -0.105 21535 0.000
11 -0.420 -0.464 25577 0.000
12 0764 0.178 390.02 0.000
13 -0.421 0.060 430.94 0.000
14 -0.108 0.016 433.64 0.000
15 0.401 -0.007 471.12 0.000
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17 0.067 0.006 509.82 0.000
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19 -0.010 0.015 518.06 0.000
20 -0.287 -0.092 537.73 0.000
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22 -0.081 -0.051 562.60 0.000
23 -0.370 -0.111 59578 0.000
24 0680 0.105 708.63 0.000
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Figure 5. Autocorrelation graph and partial autocorrelation graph of sequence DY
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Figure 6. Timing diagram of seasonally adjusted sequence DY 12
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Autocorrelation Partial Correlation AC PAC Q-Stat Prob
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0.049 0.012 37.087 0.000
-0.062 -0.041 37.904 0.000
0.046 0.001 38.364 0.000
10 -0.035 -0.039 38.629 0.000

! 11 0126 0.144 42060 0.000
12 -0.402 -0.375 77.243 0.000

W~ WN
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! 13 0.193 -0.204 85.434 0.000
| 14 0.009 -0.139 85452 0.000
| 15 0.058 0.030 86.192 0.000
! 16 -0.020 -0.031 86.285 0.000
! 17 0.060 -0.009 87.096 0.000
[ 18 -0.102 -0.097 89.459 0.000
| 19 0.019 -0.016 89.537 0.000
! 20 0.033 -0.036 89.791 0.000
! 21 -0.027 -0.018 89.963 0.000
! 22 0.056 0.007 90.695 0.000
i 23 -0.022 0.062 90.804 0.000
(= 24 -0.025 -0.242 90.952 0.000

Figure 7. Autocorrelation and partial autocorrelation plots of sequence DY 12
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2 TS . S FEARTEE, HARESEEEN, WRSEREE, WNZHBAEESHNALE
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Table 3. Comparison of related statistics between the two models

3. MIRAMAEXSIT 2R

He p q Q SC #E HQC #E: ) R?
MOD1 1 1 1 17.3770 17.3364 0. 4598
MOD2 2 1 1 17.3740 17.3233 0. 4811

M 3 FRIBHE AT LA S, BRI MOD2 [ AIC #EN]. SC N A2 HQC v IERFE /N, [A #L&
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Prob
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22 0072 0.024 15579
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Figure 8. Autocorrelation and partial autocorrelation plots of residual series
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Figure 9. The deviation between the real value and the predicted value in 2019

9. 2019 FFMEHI A DB EELESHNENRE

Table 4. System resulting data of standard experiment
F 4 RBETUNERSEEXE

Aty A X 7] A X% 2 TR
1H 12,407 [10663, 16029] 13,346 0.0757
21 9281 [6376, 12838] 9605 0.0350
3A 14,107 [10522, 16986] 13,754 0.0250
4 A 9342 [6814, 13305] 10,059 0.0768
51 9472 [6286, 12795] 9540 0.0072
6 1 16,127 [12588, 19110] 15,848 0.0173
0.0354
7H 8065 [5184, 11693] 8438 0.0463
8 A 10,459 [7137, 13661] 10,398 0.0058
9 A 11,520 [8154, 14675] 11,414 0.0092
10 A 9998 [6925, 13432] 10,178 0.0181
1A 13,616 [11346, 17911] 14,628 0.0744
121 13,706 [9969, 16499] 13,233 0.0345
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2L EP RN T ARIMA(2,1,1) x (0,1,1) 0 B8, S0 HAF B R T .

1 (L)L), = 1+0.994763L 2
1-0.320162L —0.181502L°
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3.3. S itie
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Table 5. Comparison of model prediction results with real values
2 5. WA RS ELEXTEE

VEE 95%I¥) Tl [X 8] T (&
1A [10439, 15831] 13,134.92
2 H [7044, 12761] 9902.26
3H [11456, 17448] 14,451.92
4 A [6980, 13119] 10,049.87
54 [13430, 19609] 16,519.74
6 A [5622, 11805] 8713.74
7A [7814, 14020] 10,916.59
8 H [8829, 15045] 11,937.30
9H [7423, 13630] 10,526.36
10 A [11522, 17749] 14,635.40
11 A [10975, 17189] 14,082.11
12 A [7130, 13214] 10,172.18
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Figure 10. Curve: system result of standard experiment
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PRI 73 H 3 — B Al i3 BRI , RES TN 45 R S LS. N0 2020 4F 1 A& 4 H 5t
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15 B RE L R et T Bl N e %
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Table 6. Comparison of model prediction results with real values

I 6. REFUMERSELEXLE

At 95% I TR X [&] TR
1A 12,680 [10439, 15831]
2 A 6740 [7044, 12761]
3A 11780 [11456, 17448]
4 10140 [7130, 13214]
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Figure 11. Comparison of the predicted and actual valuesin 2020
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MR R . 4 A BOL N BCS TNE SO 2Z 0.3%, Ui B1HT e BE I i R I REZ AT IR, 3K
I for RO IT A6 [T R IE R . DRI, e et — FORREALIE S R R 2B B . i, JREAS
DA EARE R G . XM ULHIRTSC ARIMA BER T 45 RAT A 2301 .
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I B BERBEN LSRG AR AT 1 b, SRt — DA IR TN 45 R A SE k. ARAE DAL T 45 2R DA
Leoy#r, EWNR: WG, RS X RERRENLE R, S “wllof” iR S5z =, JIf
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