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An Analysis of the Estimated Number of High School Students between 2016 and
2020 by Time Series Analysis
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Abstract

Since the number of student is regarded as the fundamental basis to calculate the future
allocation of employed teachers, it needs to be systematically estimated based on statistical data.
In order to achieve this purpose, the number of high school students is projected following the
assumption that the teacher-student ratio of Korea should be adjusted to the level of OECD to
improve the quality of education. Hence, this paper introduced the projection methods by time
series model. To predict the number of high school students and error estimation, various models
were adopted.
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(2016 o 2018 ° 275,684 | 279,507 | 272,008
2020) e 1 ﬁ 2019 264,935 | 271,959 | 259,910
oo | WO MR WL R OET 2020 254,027 | 265,250 | 247,811
RMSE 5,041 5314 5363
) DTS DES ARIMA(0,2,0) [MAD 3,585 3,047 3,999
22 12)8’47132 alpha:0.999 alpha: 0.9682 MAPE 2.94% 2.79% 2.79%
- NtiRxE 0.66%  |beta:0.999 beta : 0.9990 Theil’ s U 0.5464 | 05417 | 0.5275
-ZAszk -2.575%  |phi:0.7874 DW 1.89 1.97 211
AIC . . 17.17
2 BIC . . 17.17
s 2016 105,200 | 103,880 | 103,966
S - B 2017 ° 101,600 | 98,005 98,159
(2016 o 2018 98,764 92,129 92,352
2020) | | 2 :k 2019 96,532 | 86,254 | 86,545
"""" 2020 94,774 | 80,379 | 80,738
RMSE 8,766 8,773 9,277
MAD 6,569 6,604 6,583
e ARMACLLO) BT PEs MAPE 263% | 265% | 2.63%
oAt 0.44% alpha:0.999  |alpha: Theil s U 0.5576 | 0.5666 | 0.5411
o . .
- TWAEZE 0.837% be?a.0.999 0.9959 DW 1.79 1.78 1.96
phi:0.7853 beta: AC 18.20 . .
27 0.9990 BIC 18.24 . .
e e 2016 438,160 | 438,158 | 436,389
S i i 2017 ° 433,139 | 433,134 | 428,222
(2016 | | o 2018 | 429,197 | 429,188 | 420,055
2020) | | = - 2019 ° 426,102 | 426,089 | 411,888
T e e 2020 423,672 | 423,655 | 403,722
RMSE 1,257 1,485 1,521
) ARIMA(0,2,2) DTS DES MAD 1,005 1,137 1,203
Feeipe MA(1): alpha:0.999 MAPE 1.57% | 1.80% | 1.91%
(MCQFF 1.19%  |-0.6520(0.1099) |betar0.999  |alpha:0.999 (el sU | 0.2966 | 04666 | 04610
WARZE -2.465%  |MA(2): phi:0.9035 beta:0.999 [DW 2.32 1.25 1.30
-0.6172(0.1103) AIC 14.35 " "
29y BIC 14.43 . .
oo e 2016 53,457 | 53,809 | 53,699
o= Sz 2017 52,187 | 52,880 | 52,561
(2016 - 2018 ° 50,917 52,041 51,423
o i i 2019 ° 49,647 | 51,283 50,286
2020) | | o [
o 2016 2017 2018 2019 2020 2020 ‘ 48,377 50'599 49' 1 48




A | FHEE g2 Hxay ap5y AEY 2 2Es
Ol w2015 713, R -
= HEZ Z2H%) 2y 2nd 3rd A E: 3y 2nd 3rd
RMSE 1584 1641 1652
= DTS DES ARIMA(0,2,0) [MAD 1266 1807 1315
0I5 57,043 MAPE 2.21% 2.28% 2.26%
Siiox tass |aPha 09990 laipha0.999 Theil sU | 04809 | 04654 | 0.4560
) }345,};_1'918% beta: 0.9990 beta:0.999 DW 1.46 156 155
cTeT phi: 0.8606 AIC . . 14.82
= BIC . . 14.82
P— 2016 54,769 | 54,532 | 54,530
o= o Ao 2017 53513 | 52,837 | 52,833
(2016~ | | == 2018 ° | 52,433 | 51,141 | 51,136
2020) | | " | | 2019 ° 51,503 49,445 49,439
wr e e 2020 50,703 | 47,750 | 47,742
RMSE 6,467 6,733 6,799
o= 74.104 DTS DES ARIMA(0,2,1) MAD 3,642 3,898 3,960
9z MAPE 3.77% 4.03% 4.04%
-ﬁ?ﬁéi%??zw alpha: 0.9990  |alpha:0.999 Theil’ s U 06212 | 06311 | 0.6303
i 825% beta: 0.6728 beta:0.6092 DW 200 1.96 196
ceseos T phi: 0.8177 AIC = - 17.69
24 BIC . . 17.73
ooooo o 2016 72,613 | 72370 | 72,371
o= e[ 2017 71,836 | 71,176 | 71,179
(2016~ 2018 71,200 | 69,982 | 69,986
2020) | 2019 | 70680 | 68788 | 68794
2016 2017 2018 2019 2020 2020 ¢ 70255 67,594 67,602
RMSE 2,095 2,140 2,156
= DTS DES ARIMA(0,2,0) [MAD 1.703 1,752 1.766
015 72,349 MAPE 1.87% 1.93% 1.92%
: E?H'gg:i“fsty alpha:0.999 alpha:0.999 Theil’ s U 03813 | 03760 | 0.3697
e 05°4% beta:0.999 beta:0.999 DW 168 175 175
e Phi:0.999 AIC . . 15.35
P BIC . . 15.35
”””” s || 2016 69,817 | 69,656 | 69,655
s || Tl 2017 | 68236 | 67.768 | 67,766
@1e 1| = 2018 © | 66,789 | 65880 | 65877
|| I b m T e e
e 2020 64,254 | 62,103 | 62,099
RMSE 9,121 9668 10,667
ol 67.712 ARIMA(0,2,2) DTS DES MAD 4,461 4,853 4,798
N oL MA(T): MAPE 3.95% 4.37% 4.31%
Nzt 1.00% 0.0603(0.1025)  [alpha:0.999 |alpha: 0.999 |Theil s U 05897 | 06578 | 0.7144
mamab {9700 | MAR: beta:0.999  |beta:0.7655 [pw 1.04 17 1.79
0.6998(0.1022)  |phi: 0.6341 AC 18.32 . .
o BIC 18.40 . .
2016 67,592 | 67,247 | 66,711
s || = 2017 66,298 | 66511 | 65015
(2016- || = 2018 65,004 66,044 63,319
2020) || ..., 2019 63,710 | 65748 | 61,623
2020 ° 62,416 65,561 59,927




AAE 2ME S5t A= 1Sstu st £ 05 745
A | EHE2E gHeR HNRY 255 SXFY 9 YN
| (2015 713, - — -
= HEF Z2H%) == 2nd 3rd kS ElE 2nd 3rd
RMSE 11,205 10,374 12,740
- 0lI&: 90,288 ARIMA(0,1,1)  |DTS’ DES MAD 5,995 6,615 5175
. AZ: 90238 MAPE 4.50% 4.97% 3.88%
- MTHRRE 0.06% alpha:0.999  |alpha:0.999 [Theil s U 0.7547 | 0.7243 0.8399
- BHaEZ: —0.355% be?a:0.999 beta:0.999 DW 1.65 1.91 1.95
(DTS) phi:0.5472 AIC 1853 = .
P BIC 18.57 . .
2016 90,199 | 89,094 88,144
) 2017 ° 90,199 | 88,468 86,051
(2%“%_ 2018 90,199 | 88,126 83,958
2020) 2019 ° 90,199 | 87,938 81,865
2016 2017 2018 2013 2020 2020 h 90‘ 1 99 87’836 797772
RMSE 6,605 6,703 7,088
COE: 121.459 DTS ARIMA(1,2,1)  |DES MAD 4,219 4,214 4,274
= 1oooa MAPE 3.24% 3.18% 3.27
 Nioxt 1 15% alpha:0.999 alpha:0.999  [Theil’ s U 0.6071 0.5815 0.5819
. %igjnh 08719 |Deta0.9987 beta:0.7493 [pw 2.00 1.99 1.91
) phi:0.6672 AIC ] 17.70 -
s BIC . 17.78 .
°F 2016 117,571 | 117,824 | 116,492
oz 2017 ° 115,894 | 116,543 | 112,900
@016- | ... 2018 * | 114,775 | 115896 | 109,307
2020) || .. | 2019 | 114028 | 115662 | 105714
2020 113,630 | 115,695 | 102,122
RMSE 479 510 523
) ARIMA(1,2,0) DTS DES MAD 370 400 407
e 53321 alphai0.999  |alphai0.999 [aAPE 1.66% 1.85% 1.86%
=S 22, R - i’
- NTHRRE 1.86% beta:0.999  |beta:0.999 [nell sU | 03397 | 03937 | 03842
- BE5ZE -0.317% phi:0.9016 pw 1.94 1.13 1.18
AIC 12.39 . .
- BIC 12.42 . .
T o 2016 ° 22,851 22,769 22,746
of o 2017 22,762 | 22,576 22,508
2016- | o 2018 22,690 | 22,402 22,270
2020) || 2019 * 22,625 22,245 22,032
2020 ° 22,563 22,103 21,794
AN7(1.86%), ZH(1.02%) 671 A& ALl 57 A= oF 2% FrolH, A2 A oF A% vg =2
7h oll& 33 Sk 2ol 1% o1ste] Al e A (relative T 5L A G ATt o ATk
erron) & YERN L Qlt), B S G QA7 1%E 7438t
= A9Ee] v BAEG oY dlFaE oF 19 5ol
w21 glom ZF A9 2016-20203 744 9] o= V. ™E™ sho|
| dislA 288 AAE dEFEEL 52 559 Y
= Holx glujela B &= glr), w3k 17 wlo]E st W&ol Bad d 52 wde] FUL Y5 &
A4 PG B9 dSH 717H2016-2000) Borel A WEF ANIAS ATHE 8 AR e i
Bt FE QoI AL AL gie) Ao RS AR ATE SRl nzp glek el el
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