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The purpose of this study is to study the impulse response function of the welding
and joining equipment industry, including arc welding, laser special welding,
resistance welding, brazing, soldering, and welding peripheral equipment. The

global welding and joining equipment industry is experiencing an increase in
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demand for welding and joining equipment as consumers prefer automated
equipment over manual equipment, and in particular, the demand for arc welding,
laser special welding, resistance welding, brazing/soldering, and welding
peripheral equipment is increasing. Welding robots and automation are emerging
as alternatives to replace the labor shortage in the welding and joining market. To
conduct this study, we reviewed previous studies on the welding and joining
equipment industry and analyzed the industrial effects of the welding and joining
equipment industry by applying vector autoregression and impulse response

functions. Through this, we aim to diagnose the problems of previous studies and
suggest future research directions.
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Table 1 Result for descriptive Statistics

Classification Min Max M S.D Jarque-Bera
WP 10.9583 12.0369 | 11.5021 0.3399 2.8872
WM 11.0203 | 12.1306 | 11.5876 0.3504 2.8798
BM 8.9870 10.3465 9.6852 0.4287 2.8696
AW 0.5399 1.4216 0.9822 0.2782 2.9218
Lw -0.6386 0.2405 -0.1975 0.2773 2.9091
RW 0.8372 1.7195 1.2796 0.2784 2.9234
BW 0.7158 1.5979 1.5819 0.2782 2.9210

Rk p<01, ** p<05, * p<10

U Descriptive statistics is the size of welding bonding technology
(Unit: 100 million, KRW)

2 WP: Welding process, WM: Welding market, BM: Bonding market,
AW: Arc welding, LW: Laser and special welding, RW: Resistance
welding, BW: Brazing, soldering and welding peripherals
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Table 2 Impulse-response function between LNBM and LNAW

Response of LNBM: Response of LNAW:
Perio LNBEM LNAW  Perio LNEM LNAW
1 0.049330 0000000 1 0.032281 0.002521
(0.00521) (0.00000) {0.00339) (0.00026)
2 0.033355 0000307 2 0.021968 0.002329
(0.00782) (0.00730) {0.00508) (0.00474)
3 0.038459 0000272 3 0.024988 0.001945
(0.00486)  (0.00486) 000317)  (0.00317)
4 0.036614 0000485 4 0.023861 0.001713
(0.00608) (0.00623) (0.00397) (0.00408)
5 0.038722 0000797 5 0.024004 0.001422
(0.00562) (0.00684) {0.00368) (0.00446)
B 0.036217 0001058 6 0.023743 0.001167
(0.00594) (0.00778) {0.00389) (0.00508)
7 0.035893 0001315 7 0.023597 0.000318
(0.00803) (0.00670) {0.00396) (0.00568)
8 0.035505 0001554 8 0.023406 0.000883
(0.00625) (0.00964) {0.00411) (0.00630)
9 0.035130 Do07er 9 0.023220 0.000459
(0.00548) (0.01055) (0.00426) (0.00690)
10 0034745 0001935 10 0023024 0.000247
(0.00675) (0.01143) {0.00444) (0.00749)

*Ek p<01, ** p<05, * p<10
D X axis: Time lag, Y axis: Standard deviation (S.D)
2 LNBM: Bending market processed as log,
LNAW: Arc welding processed as log
Responge of LNBM to LNBM Response of LNBM to LNAW
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Table 3 Impulse-response function between LNBM and LNLW Table 4 Impulse-response function between LNBM and LNRW

Response of LNBM: Response of LNLVY: Response of LNBM: Response of LNRW.
Perio LNBM LNLW  Perio LNBM LNLWY Perio LNBM LNRW  Perio LNBM LNRWY
1 0.043927 DODOODD 1 0.032196 0.002455 1 0.043930 0.000000 1 0.032303 0.002539
(0.00521) {D.00000) {D.00338) {D.00028) (0.00521) (0.00000) {D.00339) {D.00026)
2 0.033948 0000340 2 0.021910 0.002363 2 0.033954 0000305 2 0.021983 0.002412
(0.00782) (D.00730) (0.00507) (D.00473) {0.00782) (0.00730) {D.00509) {D.00475)
d 0.038449 0000276 3 D.024915 0.001896 3 0.038460 0000274 3 0.025007 0.001957
(0.00485) (D.00484) (0.00316) (D.00314) {0.00485) (0.0048E) {0.00317) {0.00317)
4 0.036601 0000498 4 0.023787 0.001668 4 0.036615 0000488 4 0.023879 0.001723
(D.00608) (D.00621) (D.00396) (D.0D404) {0.00608) (0.00623) {0.00397) {D.00408)
5 0.036704 0000828 5 0.023926 0.001374 i 0.036723 0000800 5 0.024023 0.001430
(D.00562) (D.00682) (0.00367) (D.00444) (0.00562) (0.00684) {0.00368) {D.00448)
] 0.036195 000103 6 0.023662 0.001117 b 0.036218 0001061 B 0.023763 0.001174
(0.00594) (0.00777) (D.00388) (D.0D506) (0.00594) (0.00778) {0.00389) {D.00508)
7 0.035866 0037 7 0.023512 0.000864 7 0.035894 00m38 7 0.023617 0.000923
(D.00603) (0.00870) (D.00354) (D.00567) (0.00603) (0.00870) {D.00396) (D.00569)
8 0.035473 0001632 8 0.023317 0.000626 8 0.035507 0001557 8 0.023427 0.000887
(D.00626) (D.00965) {0.00410) (D.00629) (0.00625) (D.00954) {0.00411) (D.00630)
9 0.035092 0001875 9 0.023127 0.000338 9 0.035132 0001784 9 0.023241 0.000463
(0.00649) (0.01058) (D.00425) (D.00B30) (0.00648) 0.01055) {0.00426) {D.00691)
10 0.034700 -0.002104 10 0.022927 0.000181 10 0.034747 0001997 10 0.023045 0.000250
(D.00676) (D.01148) {D.00443) (D.00750) (0.00674) (0.01143) {D.00444) (D.00749)
*RE p< 01, ** p<05, * p<.10 Ik p<.01, ** p<05, * p<10
Y X axis: Time lag, Y axis: Standard deviation (S.D) ) X axis: Time lag, Y axis: Standard deviation (S.D)
? LNBM: Bending market processed as log, ? LNBM: Bending market processed as log,
LNLW: Laser and special welding processed as log LNRW: Resistance welding processed as log
Response of LNBN to LNBN Response of LNBM to LHLW Response of LNBH to LNBII Response of LNAH to LNRW
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Fig. 2 Impulse-response function betwveen LNBM and LNLW Fig. 3 mpulse-response function between LNBM and LNRW
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Table 5 Impulse-response function between LNBM and LNBW

Response of LNEM: Response of LNBW:

Perio LNBM LNEW  Peno LNEM LLNEWY
1 0.049929 0.000000 1 0032296 0002532
(0.00521) {0.00000) [0.00239) [0.00026)
2 0.033954 0000314 2 0021978 002411
(0.00782) 0.00730) DO0S0B)  (D.00474)
3 0.038458 -0.000272 3 0.025001 0.001954
(0.00485) [0.00484) 0.00317) (0.00316)
4 0.036613 -0.000486 4 0023873 0.001722
(DO0G08)  (0.00622) 000397y ([0.00405)
5 0.036720 -0.000800 5 0024016 0.001429
{0.00582) (0.00682) (0.00356) [0.00445)
6 0.036214 -0.001063 B 0023756 0.001173
(0.00584) {0.00777) [0.00389) (0,00507)
7 0.035889 -0.001322 7 0.023610 0.000823
(000603  (0.00869) 00086 ([0.0055E)
B 0.035501 -0.001564 B 0023419 0.000636
(0.00625) 0.00962) [0.00411) [0.00629)
9 0.035125 -0.001753 g 0023233 0.000451
(0.00648) 0.01053) DO0426)  (0.00B3N)
10 0.034739 -0.002009 10 0023036 0.000248
(DO0675)  (.01141) D00444)  ([0.00748)

Rk p<01, ** p<05, * p<10
D X axis: Time lag, Y axis: Standard Deviation (S.D)
? LNBM: Bending market processed as log,
LNBW: Brazing, soldering and welding peripherals processed as log
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Fig. 4 Impulse-response function between LNBM and LNBW
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A7} 1] 3.22%2 %H'“HH AlA}F 4ol 2.382 Zrastthrl, Al
8oll 2.34%7HA] ozt Zha FAIE Holozh, AR 100] 2.30%7t
FAI7} 941‘4154 Aot BeeA-& H 2 &HFH7|7
(LNBW)Q] Zp7[si4ol ot @9l S22 ARt 10 0.25%2
N BEo] AL 40 0.17%2 st Alx} 700 0.09%= ZHa
ZHE oloj7Ith7t, Al 100] 0.02%7HA] A|&H 0.2 Zhart &
o= ATt
HSAZ(LNBM)Z

A Zra

Bk &53597171(LNBW)
FAHLNBM)7t F7Fote
#7]7)(LNBW) 7k} seiAde
SFHAIZHLNBM)2] EMEF
1l AHFH717I(LNBW)7L 3

HHHo|, ol Z&ZH(LNAW)2| EH
40 thalA HIAIHLNBM) RIZSHA
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1
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3.4 B

A oFEEH(LNAW), FolA 5
(LNRW), B&o]4-&TY 9 &4517]7|(LNBW) 59
FAHLNBM)ol| B]2]= FFE BAsH7] flsiA]
S 749 QapAdol] thgt A-EAleh As Lol
7\2814 M| ARY(VAR)Y] AFEFS AAGT. ¥
EIZ7| S ARG (VAR 2 BAI3H Ak, & ol A AR 4779
A7Ewo] e gelwet Adee riet 2.

1) SFLEH(LNAW)S HIAHLNBM) 710 JaaAg 2
Mgt #E|ZL7) 3] {23 (vector autoregression, VAR)ol| T3
log likelihood: 282.540]1, AIC=-11.84, SC=-11.452 Z}Z}
foJtA AZTY L, HEJRF|S] AT (vector autoregression,
VAR)Q] A2 98.34% (Adj. R*=0.9834)2 7AZE|qith

2) #olA E4-EF(LNLW)} HFAH(LNBM) 7He] 33
£ EAsH WlE|2}17) 3] 72 & (vector autoregression, VAR)o] THSH
log likelihood= 283.77°]31, AIC=-11.90, SC=-11.502 Z}Z+
SOl HEEUa, WER7|8]HEEH(vector autoregression,
VAR)Q] A2 98.34% (Adj. R>=0.9834)2 AZ=|qith

3) A13-24(LNRW)Z} AAIZH(LNBM) 7He] AoaiAE 2
A5t WE 217)3] 7 2 ¥ (vector autoregression, VAR)o] T3t log
likelihood: 282.220]31, AIC=-11.83, SC=-11.4302 7}ZF &
ofsiA AZER, HERISlAE S vector
VAR)Q] AW 9834% (Adj. R*=0.9834)2 ZZE|9ith.

4) Bold-&ud 2 FAFHIIZILNBW)T HEAF
(LNBM) 7t odAE 243 WEA7| 9723 (vector
autoregression, VAR)o| ™3t log likelihood: 282.340]31,
AIC=-11.84, SC=-11.442 77} §oJ31A 7AZ =2, HEja7]
3] A=Y (vector autoregression, VAR)S] AHZHL 98.34%
(Adj. R>=0.9834)2 7AZ=|Qith

O (LNAW), ZoJA EEA(LNLW), AF-&4(LNRW),
Bjo|d &Y 9 FHFH7I7I(LNBW) 52 A7t 4%
APHINBM)ol| mlA= FFE EA5H7] HAsiA
(impulse-response function) 23< £
AZHAW), HolA EFEHALW),
SUig 2 FHFH7)7IBW) 5 4719
< Ut 2ok

1) ot ZH(LNAW)Z HAAIF(LNBM) 7t T
Ak Thea 2Tk o2 HINAWS BT $HS Al |
0.00%2 AlFBIA AlaE 20 0.03%=2 Z7tsithzt, AR 3
0.02%E ZrAstdom, AlAt o] -0.07%7HA] ZAasttl, A
691 -0.10%2 TH] Z71319.0M, AlR}F 100]] -0.19%71A] 2|4

S8ALNLW), A%
Sh }\]

LN
o
=2
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OF Zta FA|R olojFltt. ofZEY(LNAW)O!| Theh AR} 17E
AZF 107H] ©919 S2o] T2 ¥He-& EH, HFAIG(LNBM)
2 AR} 10f] 3.22%2 Z|A AlAF 5ol 2402 7HAstlon,
AlZF 100 2.30%7HA] AJ&A0% Zha FA17F =i

2) oA EEHLNAW)T HEAF(LNBM) 7] Z24t
S BMZAIE ot 2k HojA EERH(LNLW)S] Tefg
42 A& 100 0.00%2 AIASIAL AlAE 200] 0.03%2 F7Fstct
7k, AR} 300 -0.02%2 At om, AlA} 5ol -0.08%7HA] 4

sttt AR 6ol -0.11%=2 TthAl Z7tskgied, ARk 109
021%7HA] A|&AH 02 7+A AR o]ojFt}. #o|#] E4EA

(LNLW)ol| gt AlA}F 12 AlaL 10702] @9 S0l e vt
5 B9, AAEBM)2 AlAE 100 3.22%2 EWelA] AR5
o] 2.392 ZrAastgon, At 100 2.29%7HA] A|&A o2 ZhAa
FAI7E o= ATt

3) AZLH(LNAW)T HIAZ(LNBM) 7+ 745k BA
Ak vt Ak ALEHINRW) ST 342 AR 10]
0.00%= AlsiA AlAF 20 0.03%=2 F7FsttizE, ARl 3of
-0.02%= ZAstom, AlAF 50 -0.08%71A] ZAstttzt, Alak
60l -0.10%= THA] Z-45t9.em, AR} 100]] -0.19%71HA] A|&A
o= e FAR ofojFlth AFEA(LNRW)ol| Tzt A} 157E
AIZF 1071A] 9919 S0l w2 Whe-g 2, HPAIH(LNBM)
2 A 100 3.22%E EWsiA AR 20 2.19%2 ZHAsHL
A2} 30] 2.38%= Z7}sitzE, AlAF 100 2.30%7HA] THA] 7hA
FA7E = ATt

4) Bo]d-&ug U FHFHIIZI(LNAW)T HAAE
(LNBM) 7t9] Z49ks EAZAT = vha) 2o BEaked-&d
2 U EHFHZIZI(LNBW)S] TR 54 AR} 10 0.00%=
ARBIA AlAE 200 0.03%2 S7F8TH7E, ALAF 4ol] -0.04%2 7H4
stolem, AlAF 700 -0.13%71A] 4tz Alat 8 -0.15%=
ThA] Zhastglom, AR} 100] -0.20%7H4] A& 0 Tha A
2 oojzth. BeteA-EUd 9 &4-FH7I7I(LNBW)ol thgh
A2 18] A2 1070 S99 40 RS HH, HYA

A}

=il
=

=2

o - vo=e v, HH
FBM)S Al 10] 3.22%2 ZHHIA AR 40] 2382 ZHasith
7t, AAF 80l 2.34%7HA] k7t THA ZEAME Eolthrt, Al 109

2.30%7HA] ZhA FAI7F =l Qi)
B e 029 SHHe Aol tist A7t ofa84,
HolA E4LH, ATEH, Beo)y-£0d Y SHFHIN &

o] thet AE AT experimental study), T3 (literature review),
A9 (case study), FAHIEA(trend analysis) S22 A4 HF
Hol|, B A= S-S AAAkdo] thst ARkl Tt (econometrics
study)& 4=3353ith= HolA Ztol7} Qiek. =3k 84 74g A4t
o] A

Qof| thst e+ HS 5] A o284, Exgm 7
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