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In(RnD,) =—0.641+0.75%In (RnD,_,) + 0.98*In (GDP,) — 0.621*In (GDP,_ )

- RS B3} 20199744 AFAE FRARe ohet 2

A A AT

9]
T_

XXV



59,249 | 61,0277 63,170 65,633 3.14%
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A4 A maag |

Rlab, = 340663 + 0.7741* Rlab, _ , +0.1593%* GDP,_ , — 0.009* Pop,

FE 5 A ol A

49 : 13

R&D FAF | 450,384 | 472,185 | 495,941 521,607 549,158 5.1%
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o A% ;elsh Pk 2F S Mol Fobd AT AY EAlol
2 4 9o} 9F WEE WYk

In(Prj,) = a+BIn(GDP,) +¢,

In(Prj,) =—20.98595 + 1.93466* GDP,

— ARATIAE Gl RED FA] G0 ATARR] o) JFL wob AR
efataic.

rr
)
o
Rl

SPrj, = a+ B RnD+ B, Prj, + &

SPrij, = 2659+ 0.00051% Rn.D+ 33.40% Prj, + ¢,

T 6 ATMMAIASE D AT AR A%

il
2015 2016 2017 2018 2019 AL
AN ARG 656 699 747 798 853 | 6.79%

AN AFAG | 54,184 | 56,243 | 58,757 | 61,568 | 64,661 4.52%
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ToF A
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2.5%, 7.6% Z7}e=

9] : 1o, 1,

H y Al

2015 2016 2017 2018 2019 G+t

GDP 1,469,337 | 1,517,825 | 1,570,949 | 1,625,932 | 1,682,839 | 3.45%
R&D 57,999 59,249 61,027 63,170 65,633 | 3.14%
AT 450,384 | 472,185 | 495941 | 521,607 | 549,158 | 5.08%
A 656 699 747 798 853 | 6.79%
AF-2A S 54,184 56,243 58,757 61,568 64,661 | 4.52%
E3|AAL 859 893 929 966 1,005 | 4.00%
T &po1 A ALk 116 119 122 125 128 | 25%
A 41 44 48 51 55| 7.6%
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S, AT A AP AR AR Skl 8 Bgstel

— BAH froldsh 4Rl g RPS 3] 98 AA7Fs mE Bgel dha) A
4 o4 @ mge] a5 P4

PApp, = a+ 3,PApp, | + By GDPK+ 3;GDPT4, | + B,Rlab, _ |
+ BsR& D, + B Prjy 1 &

PApp, = a+ 3,PApp, | + By GDPK+ 3;GDPW, _ | + B, Rlab, _,

2y
2 + B R& Dy + BePrj,

23 | PApp, = a+ B, PApp, _ | + B,GDPK, | + B;GDPW,_,+ 3,Rlab, _, + &

284 | PApp, = a+ B, PApp,_, + B,GDPK, _, + ,GDPW,_, + 5,R& D+,

PApp, = a+ 1 PApp, + ByGDPK, _ + B3GDPW, _ | + B,Rlab, _,

23
5 + BsR& D+ BePrj+ e

osg | o0 =9 AT S GDP, ARl 5 WANRse A 1]
=" | VAR 29
o037 E3 &9 A4, U GDP, A pdels 4o WHalgs AR
=0 | AA 19 VAR 23
opg | L e FHAAS, ATl vidEgel shat GDPE £
i W4=el A1k 19] VAR 23
— VECM& o] 83 =3 ARARDL 233 VAR RFol|A ALg3HA] 23 EAREES

Xxxil | F=EAAATY



A4 A maag |

gg31n) 379 REe F9A5, 2 GDP, AFAFE HER BAE L, &
g 129 AS 250155 AudsE B8
<X 4-10> E53=d15 Ao 283 VECM =34
289 | E5EYds, 2519, 17U GDPE WEshk= lag 1, rank 291 &
@810 2IF3 SeEddy, 254, = GDPE MR8k lagl, rank
° 29] VECM =3
[=RRF 233 SelE=ddr, s, =Wl GDP7F A2l lagl, rank?
o] VECM
- 29 ¥ 7 2¥E o] gate] HAE(2009-2013 )0 HiF d5HE HES
Azfo|t}
—ﬂ%%%ﬂgﬁﬂﬂm@ﬁ%ﬂﬁ Avks AAGEE A5k Abel7erke Hrt
= MAPEIOE ALt ALl Aol A tjfite] Bgo] oSeo] 9435 5o

= H7rE A

10) MAPE(Mean absolute percentage error)<

%2l

3

St AAIge] QA Ho & ARKILE 2090 ako|H

A0E 20-50% vlntold of Ak ARl 55 3 Ao PRt

A=A A AT
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| raAuazd A5 9 S8 A4 g g

<¥ 4-11> E3

e
o
)
OT.‘I
i
o
o,
-3
e
v
o
i

-l
Ar

2009 2010 2011 2012 2013 MAPE

163,523 170,101 178,924 188,915 204,589

A
rio

231 162,221 172,928 186,005 192,963 201,902 1.13%

22 161,281 174,302 185,992 192,406 202,276 1.15%

AR/

ARDL 2¥3 173,749 173,377 189,009 199,741 200,874 3.55%

234 169,203 178,513 189,687 197,446 207,002 4.03%

25 162,587 172,810 185,953 193,138 201,381 1.12%

236 182,255 176,685 186,683 196,324 205,865 4.84%

VAR 2¥7 171,047 174,857 193,593 208,016 219,368 6.59%

238 175,502 179,498 187,231 192,643 201,084 3.55%

29 163,523 170,930 178,607 186,370 194,098 1.23%

VEC | Z2&10 163,523 171,403 179,674 188,370 197,521 0.51%

2311 163,523 169,594 185,219 201,931 214107 2.95%

— AR/ARDL Rgor BXah= 7$ Fds Aoz Fxsid ns)
AAFRL OAa =4 Adstar gl 7o o
ANA5E WA el A% B

— B39l =S JehlE= MAPEE VEC3(E3E 10)dA] 7F% A kvl
AR/ARDLS &-8&3l= 4% AAge] 227 44589 oA dAE= AS &
T AT

XXxiv | AT



<X 4-12. B8 53 U A Ay>
AT 2014 2015 2016 2017 2018 2019 g

231 | 210292 | 211,081 | 208,028 | 203846 | 198,839 | 193957 | -1.60%
232 | 210292 | 211,476 | 207,787 | 202,375 | 195992 | 189,553 | -2.06%
233 | 210292 | 216,980 | 224900 | 232,685 | 240,405 | 247,987 3.35%
234 ) 210292 | 216,806 | 220,991 | 223812 | 225997 | 228,024 1.63%
235 | 210292 | 208671 | 202518 | 195643 | 183,800 | 182542 | -2.79%
236 | 210292 | 225566 | 243634 | 260,150 | 273,818 | 285443 6.30%
VAR | 2&7 | 210,292 | 221567 | 243017 | 271,037 | 303,768 | 339917 | 10.08%
238 | 210292 | 224,801 | 240,005 | 256433 | 274,036 | 292,799 6.84%
239 | 210292 | 223,155 | 230,526 | 237,167 | 243402 | 249472 3.48%
VECM | 210 | 210292 | 224,954 | 235256 | 245649 | 256,143 | 266,746 4.87%
2811 | 210292 | 230,252 | 242,002 | 253509 | 264,925 | 276322 5.61%

AR
/ARDL

- VAR BEE $88 49 o] 9(2015)9] Avksh 3] fAlebl AnEsich 5

]
Ak, et 55 2o AEES B 9 A9e w4 4% Aer Hridnh

— H< 1093ke] BET, GDP 4E, R&D AAE & Leshe 45 2% 339
29, BP0 AFECA o7k slvkal Hrbe

O B3 ARG A58 B dus 55 AT A5 Agan

— AAHTAFE AR TS, EFEY9AS ATEEAE GDPE i skeE 4709
AR/ARDL 8oz 1LA3%

e 53] S Aaks AN A= 57 = el

F4~509% Am Folds oalol AR S0 ehst,
27)4e] FQAFE FolalA e Aow Ueh} BdE 9

FFAAAIATY | XXXV



Aol YFe 7HE Bol W= Aoz Yyt

<H 4-13. 53 AT AT 2Y>

EER

21 PEram, = a+ [, PExam,_, + 3,PApp, +¢,

232 PExam, = a+ (,PApp, + B, GDPK, + ¢,

233 PEram, = a+ [, PApp, +¢,

284 | In(PEram,) = o+ 6,1n(PApp,) + Boln (GDPK;) + B4ln (R&D;_,) +e,

- H dne] 9@ 15 BaEdA RgKe el $58 Aow AT
o5 2

TE 2009 2010 2011 2012 2013 MAPE
A 132,773 143,071 149,987 155,566 162,698

231 136,939 138,206 145,354 153,912 166,037 0.47%

22 133,567 142,472 150,472 157,960 169,200 1.21%

2¥3 135,431 141,026 148,416 155,794 166,244 0.37%

234 140,105 142,894 149,555 155,952 163,650 1.19%

= A Al 58 AT A 21
T 3.0%57te Aow HAEATh

ol
rf
19

F18ubdo A 20193 ¢k 219k oz o

<E 4-15> BY 53] AT A 2o}

e 2014 2015 2016 2017 2018 2019 g
4

23 1 | 181,145 180,180 | 186,860 | 193882 | 200823 | 207,664 | 2.77%

23l 2 | 181,145| 180,180 | 187,646 | 195344 | 203,128 | 210962 | 3.09%

23 3| 181,145| 180,112 | 187,250 | 194838 | 202467 | 210,133 | 301%
o 4

181,145 | 180,294 | 187,154 | 194942 | 202,814 | 210,807 | 3.08%
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| raAuazd A5 9 S8 A4 g g

<E 4-17> 3] AREE A% v

286
=34

B2Y 1 | PRegi, = a+ 3, PExpc, + B, PExpc, _ | + &
28 2 | PRegi, = a+ 3,PExpc, + By PExpc, _ | + 33 GDPK, + ¢,
28 3 | PRegi, = a+ 3,PExpc, + By PExpc, _ | + 33GDPK, + 3,GDPW, + ¢,
2% 4 | PRegi, = a+ 3,PExpc, + ByPExpc,_ | + B3 GDPK, + 3,GDPT4, + ¢,
28 5 | In(PRegi,) = a+ BiIn(PExpe,) + Byln (PExpe, )+ Bsln (GDPK,) + ¢,
28 6 | In(PRegi,) = a+ Bn(PExpc, _ )+ Boln (ury,) + &,
2% 7 | PRegi, = a+ (3,Pregd, + 3, Pregd, _ | + B;GDPK, + 3,GDPW,_ | + ¢
28 8 | PRegi, = a+ 3, Pregd, + 3,Pregd, _, + 3;GDPK, + ¢,
2% 9 | PRegi, = a+ 3,Pregd, + 3,Pregd, _, + 3;GDPK, _ |+ 3,GDPW,_, +¢&
TRIL (PRegi,) = a+ BIn(Pregd,) + Bsln (Pregd, )+ B3ln (GDPK,)

- + Bn(GDPW,) + ¢,
28 11 | In(PRegi,) = a+ BiIn(Pregd,) + ¢,

— 5319 AATE A BN e AT, 5
GDP, =24 GDPE W= 117§¢] AR/ARDL &S A5

<H# 4-18> AATHAT AUEY 59 A=

2009 2010 2011 2012 2013 MAPE | H]aL
56,732 68,843 94,720 | 113,467 | 127,330
64,921 74,761 | 102,372 | 116,819 | 118,834 5.48%
59,890 70,357 | 101,205 | 115,878 | 118,062 1.89% | A}
61,043 72,506 | 105,183 | 118,971 | 121,433 4.84% | =g
61,421 71,293 | 105,017 | 118,523 | 121,151 4.46% | AT
62,212 75,043 | 106,982 | 136,886 | 112,612 8.14% | &%

o (=
A

o
;

ol
J

—

0o

w

B~

P b b b B R R ) R
oflt | ot | ot | o2 %%L' oflt | oftt | o2t | oft

6 73,987 79,032 95,776 | 112,970 | 109,562 6.39%
7 59,607 65,750 95,899 | 112,990 | 126,419 0.14% e
8 57,013 65,094 94,349 | 109,998 | 123,716 2.25% 703;14
9 99,004 66,487 96,309 | 113,429 | 127,130 0.41% ;;
2310 57,063 67,061 97,269 | 112,553 | 126,122 0.21% SRS
2311 51,887 68,082 97,478 | 106,607 | 120,050 3.70%
- 2y A2dwe] g A5 PE AnelM MG wike $2ARA5E
B89 BAAN) U5 5 e A Row WAHT. dSde 55a47
2 B89 23 7o) M £ Aoz U,

Xxxvill| A2 AT
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FER
2y 1 | Patrr, = a+ 3, Patrr,_ | + B, PRegi, _ 5+ ¢,
B2Y 2 | Patrr, = a+ 3, Patrr,_ | + 8,PRegi, _ 5+ 83GDPK, + 3,GDPK, _| +¢&
2% 3 | Patrr, = a+ B, Patrr,_ | + B,PRegi, 5+ B3;GDPW,_, +¢,
@4 |0 (Patrr,) = a+ ByIn(Patrr,_ )+ Byln (PRegi, _5)+ B3ln (GDPW,)
- +8,n(GDPW,_ ) +¢,
B2Y 5 | Patrr, = a+ 3, Patrr,_ | + By Patrr, _ o + B3PRegi, _ 5 + &
03 g Patrr, = a+ B, Patrr, _ | + ByPRegi, 3+ 85GDPK, + 3,GDPK,
+B;GDPW, _,+¢,
2Y 7 | Patrr, = a+ 3, Patrr,_ | + &
28 8 | In(Patrr,) = a+ BiIn(Patrr,_ )+ Boln (PRegi, _3)+ ¢

- dAbe s L9 dxke s, AASEAS, Ul GDP, 228 GDPE AWWsR

T 2011 2012 2013 MAPE
AXS S 400,926 404,280 429,519

231 408,108 411,030 422,882 0.38%
232 406,074 411,161 423,394 0.31%
233 404,088 408,803 422,361 0.05%
284 399,357 400,920 415,068 0.92%
285 401,912 404,355 423,151 0.24%
286 401,535 408,424 426,404 0.09%
287 409,774 437,593 465,556 3.77%
288 408,901 392,129 398,019 1.67%

— Hodel B A5HE diFE =2 AoR Yepdth das ST A
A 2y 79] A9 A= AxesSAshe aste] exg] W sk &
AEQS 7ol AR 53 9 Ao e

— xS A% 2P MAPE: 4% MWrez ALE Sl on, o]F AaFs=314, 37

xl | @At



- thee] EE ARERASE 5T Asfelth A A vhpe Bl ARE
% A%E AWF oF 192 F71 0w BASTh A2 1094e] B °F 9%
o A JFo] W Astolnl, HA F/h% T FANIe) POz

of,
N
L
i,
v

— SR, AR 1% o154 E Aol ohdst she ool gglem, RFujel 119

¥7) 9 539 E571% F EANL Fe A4S wese] AFHoR By 7
o

HE 2014 2015 2016 2017 2018 2019 Ag
23 1 458,137 | 499,165 | 546,547 | 590,935 | 619,285 | 647,180 7.15%
2y 2 458,137 | 498,586 | 543,507 | 584,091 | 608,573 | 633,008 6.68%
2% 3 458,137 | 497,746 | 542,745 | 584376 | 611243 | 639,598 6.90%
2y 4 458,137 | 502,355 | 550,913 | 593,041 | 612,143 | 629,346 6.56%
2% 5 458,137 | 503452 | 551,025 | 594,711 | 620,824 | 652,496 7.33%
2 6 458,137 | 498,072 | 540,477 | 578,700 | 602,904 | 628,436 6.53%
2% 7 458,137 | 486,205 | 514,418 | 542,775 | 571278 | 599,928 5.54%
2% 8 458,137 | 505289 | 559,633 | 607,532 | 627,633 | 647,644 717%

S5l ve) Ay Azt

<3 4-23> 53] A 23}

Nt
Hn

2014 2015 2016 2017 2018 2019 A

THA
o

210292 | 216,980 | 224900 | 232,685 | 240,405 | 247,987 3.4%

181,145 | 180,112 | 187,259 | 194,838 | 202,467 | 210,133 3.0%

ik
el
o2t
| 4

nx
0%
on

129,786 | 114,724 | 117946 | 127,415 | 135276 | 143,560 2.0%

62
Ral
ojn
Ju

458,137 | 486,205 | 514,418 | 542,775 | 571,278 | 599,928 5.5%

s ATy | xli



xlii

A 4 A AgAet v A

O #H 10

FUe AP oF 12.8%, AAYTE o 17.7%, APESE
¥4 + FAE Holal Ut

=
d 5 GF=TMIA @EaL glon, skl Baehs AR A E4
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A4z A ATE A

Aias = GDP, 53] =935, A F2h, A 98 E 28-Sl

a9l GDPO| 7-- A-gAlete] A WMol EdehA] Fdet A ol 4
gol ole RIS 3] S8 Arhed e myel dis $A4 ol 2 By
A4S AAsT

Aol &-83 2E& AR/ARDL, VECM= o] 97H] 3go|w, 67]¢] AR/ARDL
2H3} 3709 VEC E¥om A€ty R 2 $A4 oA, o5, B4
e AEsto] Adsitia ddy= AaE deste] A, AA s A
gl 2-g-atsict

oEA
LR UApp, = a+ 8, UApp, _ | + &
23 2 UApp, = a+ p,UApp,_, + By GDPK, + 3;GDPK, _ |+ ¢
2% 3 | Udpp, = a+ 3, UApp, | + B, PApp, | + &
2 4 | Udpp, = a+ B, UApp, 1 + By PApp, + B3 PApp, 1 + ¢
28 5 | In(Udpp,) = a+ Bin(UApp, 1)+ Byln (PApp,) + Bsln (PApp, )+ e,
2 6 | Udpp, = a+ B UApp, 1 + By PApp, 1 + B3d+ &

A=A A AR

2
o
r-\

-

o

]

xliii



xliv

2E A
o 2IFst AEAlet YU, SSE¥UT, I GDPE HYHTZ st
e = lag 2, rank 29| 2§
o EIF s AEalet EAA, I GDP, A7 eledrE Hdms=2
=e 8 st= lag 1, rank 229 28
o 2IF s Agalet Z|AS, I GDP, AN FA AL ol
=29 T2 WMHT25H= lag 1, rank 22| 28

o

— e uE= 7t RS o] gste] HTAE(2009-2013)0l et =HS AE

— Bge] A A Folek FEdA AFEHAoH, 58S A ESs MAPEY
Axt Aol mgo] ofFHo] 2 RFPSo] BA Gt A8AtEdAse
GDPREO.= A% B¢ 2 NG} 5318 aed Lol dl5Ho] 2 A

o2 ARbE .

o
>
ofo
>,
(]

< 4-26> A8 FANG A v o)=Y A%

T 2009 2010 2011 2012 2013 MAPE
Ege 17,144 13,661 11,854 12,424 10,968

21 18,744 19,906 20916 21,793 22,955 | 62.51%
232 11,866 15,876 14,839 11,514 9,715 1.63%
AR/ 2¥3 15,456 14,022 12,517 10,864 9,036 6.36%
ARDL | =d4 8,634 8,654 9,500 10,377 13,503 19.90%
2¥5 14,433 13,133 12,115 11,236 10,704 5.89%
236 15,813 14,540 13,102 4,744 3,130 | 24.82%
2¥7 16,459 16,480 17,629 19,121 20,326 | 40.92%
VEC 2%8 16,430 15,458 14,499 13,562 12,654 1.17%
2¥9 17,829 18,106 18,255 18,305 18286 | 40.92%

~ VECMO.2 ¥A18 79 4840k 20715, GDP, 7714 18e Wyrzs: 23
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rlr
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dlo
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my
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A4z At

<HE 4-27> B 8% 249 A A}
HE 2014 2015 2016 2017 2018 2019 Ay
D2 9,184 11,603 13,704 15,530 17,115 18,492 15.02%
2y 2 9,184 7,500 6,486 5,869 5,202 4489 | -13.34%
AR / 2d 3 9,184 6,803 4,444 2,065 -321 2,707 | -178.32%
ARDL 23 4 9,184 7,348 6,015 4,406 2,643 740 | -39.57%
23 5 9,184 8,391 7,712 7,086 6,512 5,988 -8.20%
2% 6 9,184 6,673 4,035 1,240 | -1,695 | -4,758 | —187.68%
2y 7 9,184 8,355 7,160 6,194 5,386 4688 | -12.58%
VEC 23 8 9,184 8,572 7,544 6,619 5,790 5050 | -11.27%
239 9,184 9,753 9,298 8,908 8,564 8,251 —2.12%
— 23 24 Aol B 33} 69 B3G5 FAH BAH FeHE ot A
Welo] glek, By Syt Ao waksh 542 nel¥ v wg 59 Aol
R CERE P

b} Agaler 4L 2015 %0 oF 8- oj A A 2019 ¢F 6o A
8 Au

Ez‘sé/d

28 1 | In(UBzam,) = a+ Bn(UExam,_ )+ Boln (UApp, _ )+ &,
28 2 | In(UBzam,) = a+ Bn(UEzam,_ )+ Boln (UApp, )+ 83D, + &,
osl 3 In(UEBxam,) = a+ Bln(Uzeam,_ )+ Byln (UApp,) + B51n (GDPK,)

< + Bn(GDPK, |)+e¢,
o8 4 UExam, = a+ B, UApp, + B, UApp, | + B Jury, _, + B, GDPK,

+ 8, GDPK, _, +¢
- 3

e REREEX
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| taAuazd 45 2 558 A4 s

on:
2

<% 4-29> 2y o=d HE Ay}

2 2009 2010 2011 2012 2013 MAPE
MAFE T 15,518 12,899 10,617 10,046 9,226
ER--F 14,722 14,003 12,541 11,012 10,105 8.14%
28D 15,787 14,628 12,605 11,255 9,779 10.38%
253 16,213 12,350 10,434 9,662 8,455 2.74%
234 14,898 15,604 11,061 10,046 10,252 6.46%

— AT A2 MAPES} 8 AdES AEste] A4t A4y 284
o AARTFAGE 20150 oF 7oA 2019 oF 4.5 02 A G ES
°F -11.2%% A=A

<3 4-30> 2PH AL AT A A
o 2014 2015 2016 2017 2018 2019 g
2F 8,301 7,382 6,552 5817 5,165 4588 | -11.18%
2 2 8,301 7,655 6,696 5,866 5,158 4547 | -11.34%
28 3 8,301 6,792 5,504 4,440 359 2023 | -18.84%
25 4 8,301 4,468 5,785 5,075 3684 2219 | -23.19%
O A8 AP TFAT dS5EY 4 Zdaet H821e A5 A5 Agdy

— AGRRF AR FTZAT g 58] AATFATL sLstA ArbAE gel vigt &
A4 5SS vrgdsigict

— A gAete HEZEA%2(1999.7.1.~2006.10.1.)F <18 AAIH T EA19 e x5
7} Qo] F7HA WA AAPAE AT E A o}‘ﬂﬂ} i AAETFATE viE e
2 AAAEASE A Ay g *}Ur A0 E9USTE vlgo g AA}
A 4E A8 Blolth & ATeAe A&AIRE AT A5 Eebgdow
AGAIE =9 A-E &8sty A TS ddedith

xlvi | @A a 79



A4 A maag |

<3 4-31> HEAQF AASE WY =Y

238 1 | URegi, =a+ p,UExpc, |+ ¢
AR 28 2 | In(URegi,) = a+ B,In(UExpc,) + ¢
JARDL 28 3 | In(URegi,) = a+ Biln (UFzpc,)+ Boln (GDPK) + Byd+ ¢,
o8 4 In(URegi,) = a+ Byln(Uregi, _ )+ Byln (UEzpc,)
= + B5ln (UExpe, _ 1) + B In(GDPK, _ )+ Bzd+ &
y MY SEAT, dAXATE Y2 Iu CDPE M2 ste
295
lag 12| VAR 2%
VAR
28 6 | MHSEAS AAHZASE YAHSRSIE lag 19| VAR 28

D
)
o)
k]
(g T
B
ot
W
=
o,
z
=
o)
)
=
ol
ot
i
[N}
=
lo,
~
>
~ o
ol
ot
filo
o
il
ol
b7
v

MYEE 3949 4,301 5,853 6,353 5,959
2E1 6,110 4,326 5,076 8926 508 | 1654%
AR/ | 2E2 3951 4,491 7528 5,156 4370 2.48%
ARDL | m&3 4541 5,182 5,474 5970 5,094 1.69%
234 4,466 5471 5877 5,498 5,186 2.85%
285 4547 2756 3270 6,407 4327 | 1829%
VAR 256 5920 4373 5,001 8,153 6207 | 1390%
— 23] HTALd Y3t o5 HEA VAR R HU= AR/ARDL 28-S 283
B97F dFeo] w2 Zow AMNHNY By T MAAEASe GDPE 1
13y 30] 7HF A5Ye] £2 Ao AU

A=A A AT
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—25.46%
—20.46%
-17.25%
-15.89%
-186.31%
13.33%

St
k=i

2019
1,140
1,578
1,
2,
2373
9,264
ol}. ols}

=]

QLN

1,753
1,889
2,283

2471

_17

8,379

2018

Ho3A, 20194 1.944

2017
2333
2253
2703
2934
911
7433
3

2,342
2,613
3,113
3,440

28
6,498

2016

3,053
2619
3,108
3553
1,163
5718

2015
W Aol A VAR B2 Ay Ayfe] drgelo] vro} A9

th 52 7)1 3de] Ayt By b

4,955

4,955
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4,955
4,955
4,955

2014
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S
S
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/ARDL | &
VAR

471 ¢]

pE4

sHAI7} 9l
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1
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S

=

A

o AAD A7 Fok #4e)

PN
T

1=

In(Utilrr,) = o+ ByIn (Utilrr, _ ) + Boln (URegi, _ 3) + B3ln (GDPK, ) + &,
7

In(Utilrr,) = o+ ByIn (Utilrr, _ )+ Boln (URegi, _ 3) + B4In (GDPK, _ ) + ¢,

Utilrr, = a+ B, Utilrr, _ | + By URegi, _ 3+ B3 GDPK, + ¢

1

i 2 | Utilrr, = a+ B, Utilrr,_, + By URegi, _ 3+ 3;GDPK, _| +¢,
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A4 A maag |

H

gt
-

AXtS = 46,885 36,813 29,015
231 46,834 37,556 30,209 201%
22 46,803 37,391 30,061 1.67%
233 46,653 37,053 29,786 0.94%
234 46,575 36,706 29,491 0.23%
HIArol i A5Y L o 2 Ao Yewth 2aFg dxkesa, A
ASZAS4 Y GDPE 13k 28 33 47 HH o= Hr1EQdch

24,086 19,975 16,195 12,352 8,062 4,250 | -30.59%

H

02

24,086 20,058 16,416 12,744 8,622 4988 | -28.14%

Ho

02

H

02

2
3 24,086 20,145 16,715 13,605 10,608 8,298 | -19.63%
4 24,086 20,275 16,984 13,978 11,005 8,711 | -18.88%

Ege 9,184 8,391 7,712 7,086 6,512 5,988 -8.2%
AARE T 8,301 7,382 6,552 5817 5,165 4588 | -11.2%
HESE 4,955 3,553 3,440 2,934 2471 2,086 | -15.89%
HASE 24,086 | 20,275 16,984 13978 11,005 8,711 | -18.41%
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- U] ¥E 7 B o8] Hl=(2009-20133)0 A 5 e HES

<E 4-39> TARF FUAF AW mye o= AR

7= 2009 2010 2011 2012 2013 MAPE
Ege 59,537 59,204 58,571 65,469 70,054
21 60,964 64,021 63,993 62,327 64,495 1.41%

VAR
2¥2 61,832 62,224 61,597 60,399 65,818 0.07%

2¥3 61,355 63,924 65,919 67,853 69,675 5.33%
VEC 2¥4 63,823 67,015 70,036 73,588 77,393 12.57%
2¥5 63,294 64,385 68,804 72,325 76,975 10.58%

— B35 o83k 201997k YAl =9 A A Ay the] #9F 2k

<3 4-40> ZPE A3 2 A A3
AE 2014 2015 2016 2017 2018 2019 Az
AR =21 | 67607 66643 67962 | 69614 | 71,410 | 73311 1.63%
=2d 2 | 67607 70,188 | 71313 | 72645 | 74,0599 | 75500 2.23%
=2« 3 | 67607 72886 | 75309 | 77847 | 82,104 | 85312 4.76%
VEC =2d 4 | 67607 71075 72184 | 73530 | 75038 | 76,657 2.54%
=25 | 67607 73614 | 74859 | 74594 | 74827 | 77,354 2.73%

— B4 Az} L2]ye} gl &9 2015W %] oF 79k 7oA 201913 oF 74k 53 o
(@) O

lii = s=x43879



— AR A5 wga] 919 TRl 2A05S AN £ Beste] AR
2 AR,

— B3 4714 AR/ARDL R3Oz TRl 44, Tl 4

ZI:
SYL B 2~490R o F¥o] 3 Alow WriEdIth By £
=

Gl 3}03;} o

_H

o
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il
iEo
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(e

A3} YRRl A G expe, = a+ 6, DApp, _ + BoDJury, +¢,2] 2 o2 AW

th 20154 ¢F 6.8%k0lA] 2019 oF 759k 08 A 0.39% +71e Aow A
g A

2 2@ OARl AHERAS 4% BP9 05l Bt gk 2R

7 27)elVAR 23S Bl

<I 4-41> Yzl AAEZ A} 13

A%, AXAE RS, U GDPeF =Y GDPE n#sE 879
E

A
28 1 | DRegi, = a+ 3,DRegi, |+ 3,DApp, | +¢,
2% 2 | In(DRegi,) = a+ BiIn(DRegi, 1)+ Byln (DApp, )+ ¢
28 3 | DRegi, = a+ Biin(DRegi, _ )+ Boln (DExpc,) + &,
AARF;)/I_ 28 4 | DRegi, = a+ 3,DExpc, + yDExpe, _ | + ¢
2 5 | In(DRegi;) = a+ BIn(DEzxpc,) + Byln (DEzpe, ) + ¢,
2% 6 | DRegi, = a+ 3, DExpc, |+ B,GDPW, + ¢,
28 7 | In(DRegi,) = a+ B,In(DExpc,_ )+ Boln (GDPW,) + &,
o g ARTEAT, AATE WARSTE, A s, =W GDPE
QY H=Z3) lag 12] VAR 2
YA o8 g ARTEAT, ARATE WANSTE, A, =28 GDPE
M2 3) lag 1] VAR 28
- AAEF dS5EYY A59S v o] AEHJIT BP9 58S BE =Y
A dFHo] &2 Fo= AXEEATH

— 53] ArAE AT vs e 28 59 AxAE e 22 GDPE
5, 1¥]il VAREF o= A8k g 83} 1

=
= T
97} d=Ho] o AHo7 BAH

A=A A AR
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I I
Aol A HAw 58 22 GDPE EFsh= Ao
Al QFHTE d)9) AlFe] Qo] €

<3E 4-42> HRRE 2405 A

wyol d5e HE

e 2009 2010 2011 2012 2013 | MAPE
MYE=S 3721 | 35183 | 43634| 47670| 49,039
o8 | | 43530 | 45477 | 46687 | 47317| 49735 | 13.20%
o8 2 | 43362| 45231 | 46395| 46979 | 49413 | 12.56%
| 283 | 01| ses2| 4aser| 4e29| 50778|  267%
o8 4 | 34532 35610 43124 48580 | 50913 |  1.64%
ARDL o s | maea5| 432 |  43413| 50164 | 5302 |  3.38%
o8 6 | 39944 37135| 42088| 48212 | 51133| 517%
o8 7 | 4042 35792 | 41246| 49360 | 52998 | 555%
an | 288 | saor2| 00| 42688 | 4g000| 50413| 4%
o8 9 | 34976 36004 | 42601| 47939 | 50335| 1.38%
— HEH EFS o]&ste] 2019d7bA] trRIEe] HAATE AAd= ol xe
Fdgu
<3 4-43> B Ol ARES A 25
ok 2014 2015 2016 2017 2018 2019 oAt
o 1| 56343 | 56414 | 57207 | 58066 | 59027 | 60082 | 129%
o8 0| 56343 | 56325| 57122 | 57998 | 58991 60088 |  130%
o8 3| 56343 | 53597 | 54080 | 55039 | 56225 57519  041%
/AgF;)L o8 4| 56343 | 53516 53200 | 54615 55846 | 57,155|  0.29%
o 5| 56343 | 56418 | 55722 | 57418 | 58871 60426 | 141%
o8 6| 56343 | 57093 | 55283 | 57718 | 59741 61899 |  190%
o3 7| 56343 | 60,133 | 56944 | 50512 | 61464 63561 |  244%
o8 8| 56343 | 52843 | 53623 | 54630 | 55791 57089 025%
N s 0| s6343| 52673 | 53374 | 54201 | 55351 56486 005%
~ o) HAEE A AselA VAR RS 289 v 83 9 A% Aok A
Zep) e Aow RAEe] dadmEe e Aow Bt AFHon
mY g3l A AN 2¥ 5 urke dSde Jgoz vy A9y 52

liv | asA494a79



A4 A maag |

— Txiel AAREE AS4E 20159 oF 69, 20199 6w AR AFH oF
2.4% 7t Aoz AWET
O tzpel dAAsZH14 A5y B4 Aol A2 15 Agdy)

28 1 Desrr, = a+ B Desrr, | + 3y, DRegi, 5+ ¢
29 2 In(Desgrr,) = a+ Biln(Desgrr, _ 1)+ Boln (DRegi, _ )+ ¢,
o3 3 In(Desgrr,) = a+ Byln(Desgrr,_ )+ Boln (DRegi, ;)
= + Boln (GDPW,_ ) +e,
28 4 | In(Desgrr,) =a+ pyln(Desgrr,_ )+ e,

- s REe dxs s, AAeEds, 22 GDPE ARk 4719
AR/ARDL E3& 2gaqlvy. dabe=el At #xgk AAde] A 54
grol FAE 5ol/d-8Alek Edsith

<3 4-45> AAes AW Bl A58 A=
ARER 100,039 110,609 112,795 118,998
21 100,062 110,707 115,397 120,667 0.76%
282 100,254 111,410 115,172 119,822 0.75%
233 98,572 108,681 113,709 119,131 0.46%
B34 95,984 104,712 113,826 123,309 0.97%

— FIAkel et A5 BE Byl ofF $-3k Ao AN 4 A3

ol 5 YFES L LAY T& aste] B9 4] Aas AdEst

FTANAIATL

Iv



Ivi

23 1 130,424 | 142964 | 155298 | 171,558 | 188,947 | 202,523 9.20%
2y 2 130,424 | 144756 | 159,123 | 179,018 | 201,090 | 218,108 | 10.83%
2% 3 130,424 | 143,155 | 1585767 | 172919 | 191,588 | 206,097 9.58%
2% 4 130,424 | 140,501 | 150,894 | 161,581 | 172,538 | 183,742 7.10%
O "AIAe] vl A 23t
<I 447> C|Rfel M Azt

=3 67607 | 70,188 | 71313 | 72645 | 74059 | 75500 2.2%
HESE | 56343| 60,133 | 56944 | 59512 | 61,464 | 63561 24%
AXSE | 130424 | 140501 | 150,894 | 161,581 | 172,538 | 183,742 71%
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<F 4-49> TS 2AAF AT v o5 AE

T 2009 2010 2011 2012 2013 MAPE

ERebaby 162,682 153,179 150,977 160,447 177,685

2 1 175,429 166,160 161,239 162,075 171,456 4.12%
2% 2 175117 164,053 157,847 158,491 168,401 2.57%
2% 3 174,649 165,609 161,353 162,924 173,150 4.27%
2 4 174,233 164,471 160,121 162,013 172,825 3.75%
2% 5 174,694 168,484 165,255 167,162 177,388 6.17%
2% 6 174,704 168,449 165,180 166,968 177,094 6.10%

— w9 ARG AFEE AT FEOAA

2
A%t A ol BmolN mEAT 2ol dZHo] FL& Ao ANHL. 4RE
A%, FADAF, S GDPE WANFES BY 29 dZeo] 7H $& Ao
2 Ausglon], JuiHoz dZHe] we w3 59 4§ oF 6.2%% AxHo] of
T RS BedvelE %9 Nyl JE Ao P 5 ot

— mEe o83 201997 AE 2 A5 AP AP geo meh 2,

AT 2014 2015 2016 2017 2018 2019 AT

2¥ 1 183,806 | 192,594 | 199,675 | 206,641 | 213,550 | 220,453 3.70%
2% 2 183,806 | 187,963 | 193213 | 198,513 | 203,850 | 209,213 2.62%
2% 3 183,806 | 193,801 | 200,681 | 207,036 | 212,980 | 218,592 3.53%
2% 4 183,806 | 193256 | 200,348 | 207,047 | 213,465 | 219,695 3.63%
2¥ 5 183,806 | 203,533 | 214,247 | 224,176 | 233621 | 242,815 5.73%
2d 6 183806 | 202,112 | 211,565 | 220,048 | 227,949 | 235,544 5.09%

— R3] 553 gAY SRl B 27 53 Ao FrHEIY. 24 A3
i oF 207 9o =

— WA A5 HJO S7] 9180 AE 2UAFSE AN 2 B8sel AAAAS

= AWsioct. 2E-S 1719 AR/ARDL 283} 2719 VAR REgo g X3t =



Ix

Yol ¥ Wae AR AR, dREdds, SAAS, ARt
2o o 58 HANAN FEAAA AT, F AFRAITE WARTRES L AR E4Y
AFE JANFE 3 VAR 23S AE8Ial, MAPEE 82%% o592 58
Ao g 7=

— AAR B ASE 20154 18REA A 2019 197 - oA 02 A 2.59% A3}
= AeE dFFHAUL.

— A3 AARTEATY d5EYES e 3o Ak RES AResAT, diEd
A4, =y GDP, =&%¥ GDP, 53851, AT & s 779
AR/ARDL E3-& AAs}e]r)

<¥ 4-51> 3 HA4SE AY =Y
2y

BY 1 | TRegi, = a+ B, TRegi,_, + By TApp+ ;GDPK, + ¢,

BY 2 | TRegi, = a+ 8, TApp, + B, PRegi, + 8, GDPK, + ¢,

28 3 | In(TRegi,) = a+ pn(TRegi, 1)+ Boln (TApp,) + B3ln (TApp, _ )+ &,

o8 4 In(TRegi,) = a+ BiIn(TRegi, _ )+ Byln (TApp,) + Byln (TApp, _ )
< + B,n(GDPK,) + ¢,

@ g | In(TRegis) =+ Biin(TRegi, 1)+ Byin (TApp,)+ Byln (TApp, - )
= + B,1n (PRegi,) + Bs51n (GDPK, ) + ¢,

BY 6 | TRegi, = a+ 8, TRegi, | + By TExpc, + B3 TExpc, _ | + &

28 7 | In(TRegi,) = a+ pin(TExpc, )+ Boln (GDPW,) + ¢,

- AREF d5EYY A592 v o] AEHJIT BP9 58S BE =Y
N dFHo] H& Fo2 AXEEATE

A AT



<3 4-52> % AARTEAT A7 29 59 &
T 2009 2010 2011 2012 2013 MAPE
MYEE 73,904 70,019 92,549 101,566 125,846
23 1 89,415 97,718 106,124 111,568 114,348 15.19%
2% 2 72452 85,028 99,096 106,577 111,168 3.96%
2% 3 97,255 103,095 103,712 99,110 94,190 12.66%
28 4 92,711 100,176 104,771 103,577 100,968 12.79%
2% 5 85,083 91,968 100,797 102,948 102,070 7.57%
2 6 69,841 81,736 92,979 91,074 108,275 252%
23 7 86,106 80,964 93,960 99,902 98,525 2.06%
1590 7V £ B8 72 9F 21%%E Wgkot 2013 tigk dlSEo] £ ¢
Xtk AFE7F 2010 A% AT A 55 QS whskA Sekal v
Wi, 23 29} 69 A, T7F FAE A5 vkt gAY e | Aol
At
sAE, b RO vluolA ARkt AALE aelshks A5 AAAETE
aHF By 63 B 70] dSEYPor FHor fdite 2ES WE A
=3
- HAEY EgS o]&dto] 201997k HAlAe] AAeE Aidds obgle] %9t
a2t
<3 4-53> RYd A% A8 AT 29
il 2014 2015 2016 2017 2018 2019 g
2% 1 | 126938 | 112688 | 120622 | 126663 | 132763 | 139,128 | 1.85%
28 2 | 126938 | 122357 | 119,006 | 117,062 | 116,143 | 115983 | -1.79%
23 3 | 126938 | 121,852 121,040 | 123042 | 126668 | 131,310 | 0.68%
2% 4 | 126938 | 117218 | 117,133 | 120,170 | 124470 | 129407 | 0.39%
2% 5 | 126938 | 130,794 | 136668 | 143034 | 149740 | 156727 | 4.31%
2% 6 | 126938 | 113749 | 118080 | 124,111 | 130589 | 137456 | 1.60%
28 7 | 126938 | 127462 | 129741 | 133397 | 138031 | 1433% | 247%
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A4 A maag |

2014 21,829 6,389 1,980 30,198 31,119 46,484
2015 25,077 7,372 1,842 34,291 34,957 52,217
2016 28,273 6,545 1,922 36,740 37453 55,945
2017 25,760 10,506 1,874 38,140 38,880 58,078
2018 28,515 14,742 2,201 45,458 46,340 69,221
2019 24,459 9,289 2,837 36,585 37,295 55,709
- ORAE V1E AEY A A5 A% okdel ¥ Pk
<E 4-56> DALY QRS 15 A
SEMEAL | 46484 | 53742 60591 | 55205| 61,110 52418 3.7%
O Eae ve Ay Az
<E 4-57> CIXtel Mo 23}

£H 183,806 | 187,963 | 193213 | 198513 | 203,850 | 209,213 2.6%
HESE | 126938 | 127462 | 129,741 | 133397 | 138,031 | 143,392 2.5%
HAXSF | 46484 | 52217 | 55945 | 58078 | ©9221 | 55709 3.7%
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6,173 6,398 6,620 6,839 7,055 4.0%
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68,908 71,642 74,542 77,461 80,394 3.3%

i
ol

MEYSE | 4088 | 3600 | I7113| 4000 | 42566 | 45172 20%
GIXISE | 199454 | 211674 | 20395 | 2632 | 248711 | 261184|  55%
z2l o184 | 831| 7712| 708| 6512| 5%8| -82%
g |AMET | 8301|7382 |  6m2| 587 | 5165 458 | -112%
el Mms= | 4055 | 3553 |  3M0| 20| 2471|2086 | -159%
AAXSE | 24086 | 20275 16984 13978 | 11005 | 8711 | -184%
z2l 67607 | 70188 | 71313| 72645 | 74089 | 75500 22%
T';:“)' MYSE | 5633 | 60133 | 56044 | 59512 | 61464 | 63561 | 24%
GIAISE | 130424 | 140501 | 150804 | 161581 | 172538 | 183742 |  7.1%
z3l 183806 | 187963 | 193213 | 198513 | 208850 | 200213 |  26%
ﬁ‘;:) MHYSE | 126988 | 127462 | 120741 | 133307 | 138031 | 14332 |  25%

HASHF 46,484 52,217 55,945 58,078 69,221 55,709 3.7%
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Ixx

J22 | eVRtE | WEJRE | ZHE =XsH! =X
=2 46,000 34.9% 44,667 50%
) (71)140,833
AAFE T 143,000 44,000 935 31.0%
(8714043 333
MEYEE 15,000 13,000 935 23.2%
AXEEY | 116643 35572 935 35%

20144 2 o sl 1/62 201349 =&, 562 20144 25 715D TTEH

o
9|
3 AAtH s XS Mo G FTRAR015HE AAPH HIFE HEsto] AL

— 9l9) ® 5-2 B8 4R A A4 BN A3E F4a] A 2932 4
Stk #4 Aol A /b we Aolvk vehd 4 2l e B Pl B
PGS AASRE Z1F) gk gRel Aot 9S4 9] WiEelth. R BuE

of wek izt S iel Aolrk ) Wiel ABSA A 5 ¢

2014 2015 2016 2017 2018 2019 A
=¥ 5,809 6,173 6,398 6,620 6,839 7,095 4.0%
A 68,253 68,908 71,642 74,542 77,461 80,3%4 3.3%
ERSESEE 40,838 36,099 37,113 40,092 42,566 45172 2.0%
AXS= 199,454 | 211,674 | 223956 | 236302 | 248,711 261,184 5.5%

= 20140 AA A AR Aol =9 2.9%, AT 2.2%, 2SS 0
AASHE -1.0%0It. Arte] Aol A&l o] A=z Zpojol] mE Aol

— 20199714 E3EY 5L AT oF 4.0%, AAF UL 3.3%, AASEL 2.0%,

- Ll
AAeHE TUL 5.5% S7HE Ao AHEIdh
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e 1,985 2,156 2,190 2,231 2275 2,319 3.2%
HdHESE 2,028 2,165 2,050 2,142 2213 2,288 24%
AAS = 8,559 9,220 9,902 10,603 11,322 12,058 7.1%

— 20143 AA FHE-N} Aol zfol= FY -3.6%, 5= —2.0%, AxSE=S -1.1%
2 A=A

TYL 9.2% F71E Aoz HAYEHA

— ARAACFAADAES 2 tAel SRe] i B ARt e B A

@3 EA7t EAB.

O 4E 5% o=

=2l 62,000 61,000 33%
87.9%( 2Hel)
MYSE 211,000 35%(2H)
8.6%(=HM &)
HxIS=Y 310,000
1) 2014 =2 ol thsll 162 2013d &, 562 201443 T2 E /1587 +T5Y
2) /el A =S s =™U
3 55 TTE T tisiMe et 22 I8 &Y TR0 st g ME, =X &
FHRE £4F £ TR gke
= A3 AATd 4R 54 483t R 7Y k=

Ixxii | =R 79
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HE 2014 2015 2016 2017 2018 2019 Ao
Eye 10,845 1,272 11,587 11,905 12,225 12,547 3.0%
H4yss 24,027 24126 24,558 25,250 26,127 27,142 2.5%
AXS= 14,410 16,187 17,343 18,004 21,458 17,270 3.7%

- R EET AR FEete] 2o A3 Alhte] ofglel glo] el ot

Al Fetdnt mR we, Al Fdel e ol s ofof &b7] wlite] i

Aol R A v wEg oS AdiEe] vtha & 5 gtk 2014 A
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rooyY
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= 2] & A TE=2.2%, AAS2ZL 0.4%, ARFS2ZL -1.0% =07}
AR, AgAreke] - 2 -0.1%, HAET 3.2%, AASH -10.1%, A5 -
0.5% =Fol7} Q&= Aoz AAE L)

Oapele 9 -3.6%, AA5= -2.0%, A4S -1.1% zto|7} gllon, A%l 7

G = -0.7%, 2T F 3.1%, AAFEF 0.4% 2kl AT
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<E 5-11> $52 0% Zoe|D
%2 79 FEU -
AlH| =3 Aol ALH| 8 | 48 [ =¥
£3 5,643 5,809 2.9%
=g Aeﬁﬁ 2702; 1’922 :gé; 18694 | 18707 | 49% | 49%
ALE 10925 | 10845 -07%
AAL | S5 66,778 | 68,253 2.2%
I Y 538 55 so0,| ©67316| 63808 181% | 17.7%
oy |5 40691 | 40,838 0.4%
;; %ﬁﬁf 2832 22)% _gé; 66243 | 67,061 | 17.7% | 17.5%
ALE 23206 | 24027 3.1%
] £3 201,528 | 199454 |  -1.0%
Z; AalElg;ﬁf gggi gggg :??j 207222 | 225103 | 59.3% | 59.9%
AE 14347 | 14410 0.4%
BZ 379475 | 379,679 0.1%
<E 5-12> MIMALY £52 o 52T
Moy oA
2014 | 2015 | 2016 | 2017 | 2018 | 2019 | Bite
Eta 5800 | 6173 6398 | 6620| 689 7055| 40%
__ | MAKET | 68253 | 68008 | 71642| 74542 | 77461 | 803%4 | 33%
Bl MYSE | 40838 | 36099 | 37,113 | 40092 | 42566 | 45172 | 20%
HXISE | 199454 | 211674 | 223956 | 236302 | 248711 | 261,184 | 55%
Etal 67 63 58 53 49 45| -77%
Mg | MAET 555 502 445 3% 351 312 | -109%
dok | MYEER 167 120 116 99 83 70 | -159%
AXISE | 2680 2256 | 1,80 | 1586 | 1225 969 | -18.4%
Ega 1985 | 2156 | 2190 | 2231| 2275| 2319| 32%
ClAtel | HYE5 2,028 2,165 2,050 2,142 2,213 2,288 2.4%
AXISE | 8559 | 9220| 9902 | 10603 | 1132| 12058 | 7.1%
e 10845 | 11272 11567 | 11,905 | 12225| 12547 | 30%
AE | MHEE | 24027 | 24126 | 24558 | 25250 | 26127 | 27,142 | 25%
AXISE | 14410 | 16187 | 17,343 | 18004 | 21458 | 17270 | 37%
A 379679 | 390920 | 409249 | 429794 | 452904 | 468824 | 4.3%
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RnD, = a+ B,Bnd, |+ B3,GDP,+ B;GDP, _, + ¢,

RnD, = o+ BRnD, |+ B,GDP, + 3;GDP, |+ (,Pop, + ¢

In(ZnD,) = a+ BiIn(Bnd, )+ BoIn (GDP,)+ Bsln (GDP, ) + ¢,

<E 25 1-1> APNLER A 2 8
VARIABLES 235 1 232 29 3
L.rnd 111455 1.0145xx
(0.0366) (0.0465)
gdpkp 28 .44 x5+ 33.60x++
(6.465) (5.961)
L.gdpkp =30.15%* =24 B9+
(6.967) (6.415)
md =0.780%*+
(0.261)
L.Irnd 0.750*+
(0.0784)
Igdpk 0.980++
(0.349)
L.lgdpk -0.621+*
(0.336)
Constant -176,936 2.951e+07*** -0.641
(446,410) (9.936e+06) (0.585)
Observations 32 32 32
R-squared 0.998 0.999 0.997
Standard errors in parentheses
w+ p<0.01, = p<0.05, * p<0.1
— R3S o]g3F HTAE(2009~2013)9) e =HS A3} 28 291 R&D,
GDP, Q195 a#sh= EFo] Agst Aoz FA =
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<E 3% 1-2> QPPREAL A% 2 45 24

Thel : AR, %
ARt 2142 |  43855|  49105| A5 | 5729
EER 2118| 43582 | 47583| 51430 | 5597 2%
28 2 2301 | 4399 48116| 51986 | 56342 1.4%
2% 3 3016 | 41205| 43612| 45497 | 47656|  105%

3 T A B 201395 g oF 2u) 77kE
L glet @dAgo] vrol B 35 AlElskal.

2 13> ANER AT}

2y 39,142 43,855 49,105 54,045 57,296 9.8%
23 2 39,118 43,582 47553 51,430 55,977 8.3%
oy 39,301 43,989 48,116 51,986 56,342 3.1%
O A7ed A vy 24 A3

- 4wy

Rlab, = a+ B, Rlab, _, + By GDPK, + 3;Pop, + &,

Rlab, = o+ B Rlab, | + 8,GDPK, |+ B3RnD, + B,RnD, | +¢
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<E B 1-4> Q701 A% wPE 24 v
VARIABLES 231 28 2
L.lab 0.77 4 0.592:#x
(0.0687) (0.197)
L.gdpkp 0.0496%:x
(0.0155)
rndp 0.0067 7k
(0.000996)
L.rndp —0.00508#s:
(0.00126)
gdpkp 0.159x
(0.0390)
md —0.00903%xx
(0.00254)
Constant 340,664 % —1,681
(96,530) (2,788)
Observations 32 32
R—squared 0.997 0.999

Standard errors in parentheses
w0 p<(0.01, ** p<0.05, * p<0.1

Ak 323175 345912 375,176 401,724 410,333

=2y 317916 341,981 364,696 385,038 405,192 2.2%

2y 2 312,131 339,981 371,875 399,820 414,749 11%
<FE 55 1-6> A58 gy

450,384

472,185 | 495,941

521,607

549,158

410,989

420,809 | 434,699

451,030

469,199

O AT A1 2 ARIA 5 58 34 243}
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In(Prj,)=a+ pn(GDPK,)+ ¢,

In(Prj,) = a+pn(RnD,)+ ¢

— QATIARY AR IASE QT FAs AT Aol B W Ao
25 44
Sprj, = a+ B RnD, + B, Prj, + &
Sprj, = o+ [,5prj, _ + ByRnD, + ¢
AN AT AT AEA 4
VARIABLES | &8 1 2 2 VARIABLES | 23 1 23 2
lgdpkp 1,935k rndp 0.000510%=x | 0.000386%*
(0.117) (0.000126) (0.000165)
Irndp 0.935%#x prip 33.40%
(0.0661) (12.56)
Constant —20.99%xx | —10.25%x L.sprj 0.54 4
(1.621) (1.137) (0.206)
Constant 2,659% 3,265%
(1,464) (1,572)
Observations | 16 16 Observations | 16 15
R—squared | 0.951 0.935 R—squared | 0.975 0.975

Standard errors in parentheses

sksksk

p<0.01, ** p<0.05, * p<0.1

Standard errors in parentheses

wrk p<(.01, = p<0.05, * p<0.1

<¥ 55 1-8> A9 AR 2 AR A A By o5 A

2009 2010 2011 2012 2013 | MAPE

- 2 A7k 473 483 493 529 570
R 2y 1 435 492 527 551 583 1.4%
T 2y 440 489 543 594 628 5.4%

Al

- Eiﬂl%)c 39,471 | 39,179 | 41,619 | 49948 | 50,865
P w3 1 | 38434 | 41,174 | 44,187 | 47911 | 50,939 0.9%
TN w9 | 38737 | 41,256 | 44,652 | 48,405 | 51,701 1.9%

A AT

=
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<E HE 1-9> AT A DAY A A BY o5 B

A | 231 656 699 747 798 853 6.8%
A | 292 635 648 666 688 713 2.9%
AN | =& 1| 54,184 | 56,243 | 58,757 | 61,568 | 64,661 4.5%
AE-IASG | 28 2 | 54513 | 55777 | 57,150 | 58,724 | 60,530 2.7%
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=5 S 38,000 38,000 38,000 46,000
= A‘I Dl_:' 38,(_xx) 38,m0 58’Om 66,(XD
ygper | 17,000 17,000 17,000 20,000
M 17,000 17,000 27,000 30,000
C|Xol ax 60,000 60,000 0,000 94,000
2l Mo 70,000 70,000 70,000 104,000
JRT 56,000 56,000 56,000 62,000
(=juva A‘I I:Il—:‘ %,(m %’m 66’Om 72’(m

- 7|= 109,000 109,000 130,000 143,000
B spat2 32,000 32,000 40,000 44,000
Azalol 7= 55,000 55,000 65,000 71,000
s 14,000 14,000 17,000 19,000

O A A A 52 9 SEFA(IAH)E
[ aew0. | 18 [ 46 [ 79 [ o~z [ 8~ |
s T 27,000 60,000 120,000 240,000 360,000
K stakz 18,000 25,000 40,000 55,000 55,000
Mg | JER 20,000 40,000 80,000 160,000 240,000
Aok | stz 5,000 10,000 15,000 20,000 20,000
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