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Re-examining the Long-run Relationship Between Education

Expenditure and Economic Growth - An Empirical Analysis of Taiwan
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Abstract

With the advent of the knowledge-based economy era, every country is eager to
cultivate outstanding and competitive citizens. Education is the foundation of qualified
human capital and the vital procedures and experience of citizenship development,
intelligence nutrition and knowledge delivery. In order to foster excellent human
resources, the government must highly value and enhance education. Does the
educational fund provided by the government definitely promote economic growth?
Meanwhile, can the economic growth in the country be affected as to whether or not
the authorities allocate the education expenditure profitably?

This case study of Taiwan employed annual data from 1976 to 2008 and analyzed
if the education expenditure being pushed aside and economic growth would have the
long term altogether-moving relationship and cause-effect relationship by the
cointegration test method. The empirical results show that there is a long-term
altogether-moving balanced relationship between the education expenditure of the
government and the economic growth; to further probe into the cause-effect
relationship, Vector Error Correction Model (VECM) is utilized to explicate the
short-term and long-term relationships between the two variables. According to the
results, the short-term educational expenditure has a slight effect on economic growth;
impulse response analysis is applied to discover the procedure as to when the two
variables encounter external impetus. The conclusion can be made based on the
following two key points. First, economic growth will take the benefit by increasing
educational fund. Second, economic growth has limited effects on education
expenditure of the government. Therefore, the government should keep allocating the
education expenditure in order to contribute to the economic growth and enhance the
national competitiveness.

Keywords : Augmented Dickey-fuller ~ Ng and Perron ~ cointegration ~ impulse response
analysis ~ educational expenditure ~ economic growth.
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211 SBrEFRFETREE
) a3 B | B | 3% | BE | B | Bz
85 R 4 f4 ] g
Grand Total & A R ER | R | Bk
=1 |3+ Total 1,504 100.00 28 1,231 66 62 77 3 3 1
= 25 1.66 - - 6 13 5 1 - -
z 4 |3t 2,961 100.00 675 1,843 105 139 109 12 8 7
= 487 16.45 322 49 13 42 24 6 6 1
43 4,036 100.00 570 2,319 553 185 146 70 13 9
= 743 18.41 352 25 11 104 70 50 9 3
4|3 5,097 100.00 1,186 | 2,428 648 184 191 77 11 16
= 1,249 24.50 782 22 10 101 110 56 6 7
=43 6,743 100.00 | 2,505 | 2,487 700 170 216 75 25 21
= 2,277 33.77 1,809 22 9 91 121 62 12 8
A~ 8,071 100.00 | 3,150 | 2,600 709 277 188 23 74 53
= 2,452 30.38 1,920 25 7 125 93 19 50 28
1- 3 8,222 100.00 | 3,275 | 2,627 716 302 170 15 78 61
= 2,494 30.33 1,944 30 12 136 75 12 55 34
1 = |3 8,252 100.00 | 3,306 | 2,638 720 308 164 16 75 67
= 2,500 30.30 1,948 29 11 137 71 13 54 37
1= 3 8,184 100.00 | 3,252 | 2,646 723 312 161 14 70 75
= 2,459 30.05 1,904 35 15 138 68 11 53 41
1z |3 8,287 100.00 | 3,351 | 2,655 732 314 157 17 56 89
= 2,438 29.42 1,877 36 15 137 64 14 46 48
113 8,254 100.00 | 3,329 | 2,651 736 318 156 16 53 94
= 2,384 28.88 1,822 36 15 140 64 13 42 53
1 3 8,202 100.00 | 3,283 | 2,651 740 320 156 15 49 100
= 2,324 28.33 1,755 38 17 141 64 12 39 58
1= 3 8,097 100.00 3195 | 2,654 740 321 156 15 45 102
= 2,217 27.38 1651 37 18 141 64 12 37 60
1~ 8,060 100.00 3154 | 2,658 740 330 156 15 44 105
= 2,171 26.94 1601 37 17 145 64 12 35 63
14 1 |3 Total 8,196 100.00 3283 | 2,661 740 335 156 15 36 112
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FER | B3 | 2B | B | BY | 3¢ | BB | B |10 o

FRER
=1 100.00 1.62 85.97 7.99 1.79 1.60 0.12 0.51 0.40
-4, 100.00 3.88 48.58 23.39 | 3.93 7.60 3.98 3.47 5.17
-1 100.00 4.49 4459 | 2197 | 3.96 8.51 5.97 4.95 5.56
N 100.00 4.58 36.32 17.53 6.72 8.06 8.38 12.22 6.19
1+ 100.00 4.60 35.96 1748 | 6.93 7.06 7.60 14.58 5.80
1 - 100.00 4.49 35.67 17.79 | 7.13 6.32 6.46 16.61 5.53
1= 100.00 4.47 35.52 17.78 | 7.31 6.05 5.37 18.22 5.27
1= 100.00 4.41 35.06 17.81 7.62 6.07 4.30 19.64 5.08
1z 100.00 4.22 34.44 17.88 | 791 6.23 3.40 20.97 4.95
13 100.00 3.82 34.02 18.01 7.93 6.35 291 21.94 5.02
1= 100.00 3.66 33.45 18.18 | 791 6.48 2.55 22.74 5.03
1 - 100.00 3.59 3247 18.43 7.87 6.71 2.28 23.61 5.04
1~ 100.00 3.59 31.45 18.73 7.96 7.00 2.14 24.24 4.89
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% 1-3

- 4w #

S ERTER
P £ R ~ I F PR AL % P
S =100 i+

- I 25,377,015 23 3.09 3.22
e 74,112,578 67 4.44 3.61
- - 94,673,666 85 5.04 4.14
- = 110,942,492 100 5.45 4.51
- = 111,121,047 100 4.80 3.85
- 123,915,028 112 4.94 4.00
-1 137,899,432 124 5.00 4.10
- 148,047,536 133 4.61 3.71
- - 168,382,593 152 4.86 3.92
-~ 200,549,624 181 5.25 4.27
-1 245,279,765 221 5.64 4.65
~ - 300,965,051 271 6.27 5.16
N = 351,140,259 317 6.53 5.39
A Z 401,130,100 362 6.73 5.58
N Z 428,109,963 386 6.61 5.40
N 449,691,445 405 6.37 5.20
M T 505,683,604 1,984 6.52 5.32
A 547,227,576 2,148 6.57 5.21
s 567,147,236 2,230 6.28 4.95
N~ 600,599,956 2,359 6.28 4.94
M 548,761,349 2,162 5.31 3.96
1+ 590,424,785 2,327 5.83 4.34
1- 616,058,995 2,437 5.80 4.32
= 639,453,173 2,533 5.83 4.29

= 660,729,398 2,624 5.67 4.18
1z 685,486,947 2,723 5.74 4.24
13 704,470,012 2,802 5.66 4.19
1+ 711,728,668 2,829 5.42 4.03
1 - 741,178,348 2,921 5.70 4.19
1~ 813,986,313 3,146 6.17 4.65
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) B B & FCRpR A F ()
2R (+ <) Fatd (&)
- I 20,952,991 1,292 15.12
-+ 60,262,157 3,373 14.71
- - 77,809,670 4,277 15.14
=z 91,864,372 4,961 16.51
== 89,206,666 4,747 16.28
- 100,352,921 5,263 16.57
-1 112,949,397 5,848 16.45
- = 119,030,192 6,101 16.54
- - 135,970,263 6,893 17.27
=N 163,094,485 8,173 17.39
-1 202,364,354 10,040 17.47
AL 247,488,080 12,131 17.77
N - 290,019,588 14,075 17.86
Az 332,463,417 15,982 18.43
N2 350,053,223 16,672 18.58
N 366,902,255 17,325 19.36
N3 412,416,379 19,159 22.37
~ A 434,460,507 19,982 23.12
N 447,513,166 20,408 22.46
AN 472,153,552 21,372 23.03
N~ 408,555,533 18,340 18.99
1+ 439,393,895 19,611 19.34
1- 457,515,286 20,315 21.33

= 469,989,653 20,792 21.20
1= 485,505,947 21,398 21.63
1z 505,012,525 22,178 22.03
13 519,093,823 22,691 23.44
s 528,088,895 23,002 23.06
1= 544,740,737 23,646 23.24
1~ 617,794,980 26,721 25.10
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# R 82 83 84 85 86 87 88 89 90
T T 5% 2 4011.3)4281.14496.9/5056.8| 5472.3 |5671.5/6006.0|5487.6/5904.2
tEAA A | 673 | 661 | 637 | 6.55] 6.60 | 629 | 630 | 53 | 5.83
CIERP LA 688|672 | 647 | 6.65 | 6.68 | 634 | 635 | 539 | 5.95
# R 91 92 93 94 95 96 97 98
T HETET L 6160.6]6394.5]6607.3 | 6854.9|7044.7|7117.3 | 7411.8 | 8139.9
Py R 2 A | 578 | 580 | 563 | 570 | 561 | 537 | 570 | 630
CIERPAA| 592 | 598 | 581 | 584 | 575 | 551 | 584 | 651
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2016 & RS T BHE(E 2 %)

R R P R LRl I I o B i
& i i FR | ER (| BrER| £R
2+ | 10000 | 122 | 3004 | 2217 | 11.89 | 10.54 24.06 .
5 - 10000 | 114 | 3078 | 2146 | 1294 | 991 23.78 :
A 10000 | 134 | 3082 | 2240 | 1116 | 999 24.29 .
2z | 10000 | 126 | 3345 | 2392 | 928 | 895 23.13 :
e | 10000 | 104 | 3219 | 2258 | 1046 | 1005 | 10.13 | 1355 :
1 10000 | 135 | 3281 | 2213 | 1017 | 951 | 862 | 1541 .
3 2 10000 | 115 | 3352 | 2107 | 986 | 1004 | 893 | 1542 :
3 10000 | 118 | 3382 | 2230 | 1005 | 1059 | 868 | 13.38 .
2~ | 10000 | 167 | 3345 | 2106 | 10.16 | 1061 | 817 | 14.88 .
4 100.00 | 196 | 30.62 | 2143 | 980 | 1056 | 991 | 1572 :
=+ ] 10000 | 202 | 2882 | 2075 | 981 | 1117 | 1023 | 17.11 :
- - 100.00 | 202 | 3005 | 2017 | 839 | 1014 | 1090 | 18.24 .
=z 100.00 | 283 | 2965 | 2118 | 862 | 1073 | 1062 | 1636 :
== | 10000 | 402 | 2853 | 2073 | 866 | 1091 | 1047 | 1667 .
Swo | 10000 | 407 | 2847 | 1992 | 869 | 1109 | 1004 | 1720 | 052
<1 10000 | 379 | 2689 | 1858 | 850 | 1161 | 1067 | 1953 | 043
=5 | 10000 | 377 | 2829 | 1733 | 806 | 1122 | 840 | 2258 | 034
- 10000 | 404 | 2991 | 17.65 | 816 | 1087 | 886 | 1994 | 057
S| 10000 | 387 | 2877 | 1747 | 879 | 1174 | 911 | 1980 | 044
<4 100.00 | 340 | 2007 | 1918 | 815 | 1020 | 832 | 21.02 | 066
~+ | 10000 | 318 | 2832 | 1963 | 859 | 993 | 875 | 2113 | 048
A= 10000 | 280 | 3031 | 1995 | 851 | 948 | 854 | 198 | 0.55
N 10000 | 267 | 2980 | 2006 | 858 | 991 | 904 | 1936 | 058
~z | 10000 | 291 | 3016 | 2037 | 851 | 1006 | 828 | 1912 | 0.0
~r | 10000 | 283 | 3061 | 2010 | 944 | 997 | 847 | 1779 | 0.79
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P P o A IS R B B B

-4 - v g T R | B:fr| R
AT 100.00 290 | 2839 | 18.87 | 9.67 10.53 8.69 20.13 0.82
A 100.00 2.86 | 29.08 | 1876 | 9.70 1025 | 7.98 20.20 1.17
A= 100.00 275 | 2991 | 1835 | 10.08 | 1023 7.83 19.93 0.92
~ A 100.00 277 | 2870 | 17.86 | 1020 | 10.05 | 4.40 25.48 0.54
A4 100.00 285 | 2757 | 17.05 | 10.43 8.01 1.95 31.62 0.54
4+ 100.00 315 | 2810 | 17.09 | 10.55 6.18 1.87 32.46 0.58
1 - 100.00 3.14 | 2725 | 1691 | 1019 | 5.64 1.24 35.03 0.61
1 = 100.00 320 | 2683 | 1687 | 1036 | 5.41 1.30 35.38 0.64
4= 100.00 315 | 27.07 | 1677 | 1047 | 528 0.88 35.73 0.65
{w 100.00 2.84 | 27.07 | 1659 | 1034 | 523 0.84 36.48 0.62
13 100.00 278 | 2711 | 1640 | 1039 | 5.09 0.67 36.97 0.58
1 100.00 290 | 2622 | 1599 | 10.71 5.20 0.79 37.60 0.60
1= 100.00 296 | 2604 | 1599 | 10.51 5.42 0.73 37.72 0.62
T 2.63 | 29.44 | 1940 | 9.71 9.27 8.67 2291 0.39
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T - A B ES E W(stationary) & fFR 2 R A S E R @ L
H {3(unitroot) » B W EFC AT H B F G Bkl By 2R
% ¥iE 2 K 0 ¥ i A 4 3R §F (spurious regression) 0 i & Btk A
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2 B OECD 4 i B Fot $ > 2008 5 307 458 & B 4 & S 370 F 350
R OECD R %0 2009# % 6.51% > B 423 T B2 OECD =T 325 81(4c % 1-7) 5
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BERT I
= S
S a2z f A az A I B I S
v oER R 4
2006 & 5.75 4.24 1.51 2.95 2.60 035 186/ 080  1.06
2007 & 5551 4.09 1.42 2.86 2.50 035 187 079  1.07
2008 & 5.84 4.29 1.55 2.93 2.57 035 1.92 083 1.09
2009 # 6.51 4.94 1.57
OECD F] %
2 * 5.0 33 1.7 2.8 2.6 0.3 1.5 0.5 1.0
E ik 7.3 4.5 2.9 4.3 3.4 0.9 2.5 0.6 1.9
= 2 7.4 5.0 2.4 4.0 3.7 0.3 2.9 1.0 1.9
I S 6.5 4.8 1.7 3.7 33 0.4 2.7 1.5 1.3
# 2 5.9 5.2 0.7 4.3 3.9 0.3 1.3 0.9 0.4
i* = 5.9 5.5 0.4 3.9 3.7 0.2 1.3 1.1 0.2
1 " 4.8 4.1 0.7 3.1 2.7 0.4 1.1 0.9 0.2
& ~ 7 4.9 4.6 0.3 3.5 3.4 0.1 0.9 0.7 0.2
F 31 7 4.7 4.2 0.5 2.9 2.7 0.2 1.1 0.9 0.2
e ql pE 6.1 5.9 0.2 4.1 3.9 0.2 1.3 1.2 0.1
7 i 5.6 4.8 0.8 3.7 33 0.4 1.5 1.1 0.4
BN 5.7 4.1 1.6 4.0 33 0.7 1.6 0.8 0.8
=7 6.3 5.0 1.3 4.3 3.8 0.6 1.5 0.9 0.5
OECD R &F 35 5.8 4.9 0.8 3.8 3.4 0.3 15 1.0 0.5
FAL KR 1 20092 A E (T B e T L RKT RR,
W o AREP A AL FE(GDP) G (TR L 3 A99E 057 200 2 F 2 R A ATEEE ¢ T o
L AR A AKTER REFERTHR A% P E2 P BN AFERT FERTEF B LS E
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