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Abstract

By comparing and analyzing the grey forecasting model with the improved grey forecasting model
based on moving average, this paper establishes a fitting and forecasting model for the number of
overseas students and returnees in China. The results show that the grey prediction model
smoothed by moving average method is better than the grey prediction method alone in this em-
pirical analysis. The new method improves the fitting accuracy, facilitates relevant state institu-
tions to obtain the trend of studying abroad and the number of returnees, and gives priority to
formulating relevant policies.
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Table 1. The forecast table of the number of overseas students based on the grey prediction model GM (1, 1)
1. HEBEFEARETREHURE GM (1, DEIFUR

GM (1, 1R

F4 SRR 2R RN

WEEGN) iz ARSI 2
2005 11.8515 11.8515 0 0
2006 13.4 17.65928 —-4.259277 0.3178565
2007 14.4 19.83468 —5.43468 0.3774084
2008 17.98 22.27807 —4.298066 0.239047
2009 22.93 25.02245 —2.092446 0.09125365
2010 28.47 28.1049 0.3651002 0.01282403
2011 33.97 31.56707 2.402927 0.07073673
2012 39.96 35.45574 4.504256 0.1127191
2013 41.39 39.82345 1.56655 0.03784853
2014 45.98 44.7292 1.250798 0.02720308
2015 52.37 50.23928 2.130717 0.04068583
2016 54.45 56.42814 -1.978137 0.03632942
2017 60.84 63.37938 —2.53938 0.04173866
2018 66.21 71.18693 —4.97693 0.07516886

Table 2. The forecast table of the number of overseas students and returned students based on the grey prediction model GM
1,1
F 2. HEBFEUREEBEFEHET REHUNER GM (1, HEYFN =

A TR A H(TN) URIEIp AR E e (PN
2019 79.95627 76.24983
2020 89.80589 89.13612
2021 100.8689 104.2002
2022 113.2946 121.8101
2023 127.2511 142.3962
2024 142.9269 166.4612

P T s [ 52 SR U8 36 189 110 25 A 35 DR L A3 FH AR R0 AR 7 32 0] LA T B 28 2R 2 A K. R4 GM
(1, DEBEIE, AR E R a=0.1561495. KON HE u=28.706992 (L &EMK).

i AR S 2 AN 2005 SF 3 2018 FFMIE K T-301R 75 4 44.93455% AHXTKERE = 88.60908%, R
BE, RIEER, BTEMKIKE R, FRERKRERENp=1, CMH =0.09690246, TN 5
I . 4RSETNTE H 2019~2024 (1T E B 22 A B0 i ERFTR(E 2).

X F A SEAE TR UL, K LTI A7 AE 1) 1) A I o ERR A AT LUK I, ANE X T 22 A5
PR X T B 2 E NS A, 2016 42 5 B TRIE KA SEpr e m ok, Rz N, HIRZELRHEZR
W, U0 B K E RS R TROIAR S I e oy s R A o T X RS AT R R, TETRIE(E Db
RERR A IS E M B 3.
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Figure 1. Gray prediction of the number of overseas students
and returnees

1. BEE AKKVIE A SR & TR E

AR, A pRH A B AR AR TN AE 2021 4R i 1 B0 B 22 2E A 5] 1), AR sE
IRMERFBIRE . 2210007, RIS A SR DR AR AT RE A2 FUI U [ A 50 ef 3 1 34 2 I 6 R P2 TSR 33
B B 22 N DTN . PR BRZR & A ST TN S5 SR AT A Bt Ak o TN e 4 il 5, TN CR —
fie 7 A T o AT Bt .
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FE~2018 4F) 3G A B R AL T B s B R 0 A8, BRI A R EoE A FIE B IE,  HACR
BT, AR SR U I 00 R AR T B B — B R T . X B A R AN B A, RIAER, RS R
W] 2016 4E-2018 FEHIUNAEFLF, B T AGEME > B, 1 H MSE B3] 7 N, BHEHAA
TR RCRAR T, 238 R RS 311 35 RO A ST 2E 350808 (0L & O B A 4

deAh, RERIG R, ST R R E N A BER T E R R B SR Bl 25 A 308 A 2K Tl
3R 221k MSE KR J/NMSE = 5.4135625). {HA 8 7724006 81 22 N B LT R ) MSE K3
(MSE = 46.913). % #8315 R AE /2 BT 18] [ B8R 22 A i 800 AR A B RIEY 0 6 T 0 F o) i K vk
i, EFHESARR, 7RSO S R BT A R T A A Fd s ks v, TR AR
HelE K TN (0 FE B EAR X B, A E MR Y, NGB ], TR R .

3.3. MEER

SO HY E B AR SONE B A S SR N B T, 2 B RS ST S AR B 2 A2
PP EME SR BTN 20 R IME, G R 4 KA 2.

FIZHE T LR X R AR U, A3 P IE SRR, 9 A 0 i 2545 B ) (AL
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Table 3. Grey moving average method for fitting table of the number of overseas students and returnees

3. REBHFEENBEFE RIAEAKBIAR

BTN RN ZIEL & AOTPN)

\ N ~ . _ _
T P TR TGO TR G A
2005 11.8515 11.8515 #N/A #N/A 3.4987 3.4987 #N/A #N/A
2006 13.4 17.65928 14.75539 1.837082 42 10.01488 6.75679 6.537175
2007 14.4 19.83468 18.74698 18.89624 4.4 11.7074 10.86114 41.74633
2008 17.98 22.27807 21.05638 9.464083 6.93 13.68597 12.69669 33.25466
2009 22.93 25.02245 23.65026 0.518774 10.83 15.99891 14.84244 16.09967
2010 28.47 28.1049 26.56368 3.634075 13.48 18.70274 17.35083 14.98329
2011 33.97 31.56707 29.83599 17.09008 18.62 21.86352 20.28313 2.766001
2012 39.96 35.45574 33.51141 41.58438 27.29 25.55847 23.711 12.80928
2013 41.39 39.82345 37.6396 14.06554 35.35 29.87788 27.71818 58.24475
2014 45.98 44.7292 42.27633 13.71721 36.48 34.92727 32.40258 16.62539
2015 52.37 50.23928 47.48424 23.87065 40.91 40.83001 37.87864 9.189143
2016 54.45 56.42814 53.33371 1.246103 43.25 47.73031 44.28016 1.06123
2017 60.84 63.37938 59.90376 0.876545 48.09 55.79678 51.76355 13.49493
2018 66.21 71.18693 67.28316 1.151662 51.94 65.22649 60.51164 73.47293
MSE 10.0296 (7K 4,15l 10.56803 (‘F-¥4J5) 34.90909 (ZK . TH) 23.09883 (‘T-#41J5)

Table 4. Grey moving average method for forecasting the number of overseas students and returnees
= 4. REBEHENEFE RAEAB TN R
e T B 2 A NN Tt 7 o)A B 2 A N (TN
JE AR IR £ T BB s JE AR IR £ Tt B B)F1Y
2019 79.95627 #N/A 76.24983 #N/A
2020 89.80589 84.88108 89.13612 #N/A
2021 100.8689 95.3374 104.2002 82.69298
2022 113.2946 107.0818 121.8101 96.66816
2023 127.2511 120.2729 142.3962 113.0052
2024 142.9269 135.089 166.4612 132.1032
180
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Figure 2. Grey moving average method for forecasting the number of overseas
students and returnees
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