Journal of the Korean Society of Manufacturing Technology Engineers 33:3 (2024) 126~132

https://doi.org/10.7735/ksmte.2024.33.3.126

J. Korean Soc. Manuf. Technol. Eng.
ISSN 2508-5107(Online)

fm Check for updates

OECD =7Hd olA B8RRI NEAXEHYE RO A LXSHO| et A7
ohe 3?2250

Study on Ordinary Least Squares Method of Arc Welding Robot & Resistance
Spot Welding Robot By OECD Countries

Duck-Hyun An®, Ok-Hwan Kim™"

“ Graduate school of Mechanical Engineering, Kongju National University
b Mechanical Engineering, Kongju National University

ARTICLE INFO ABSTRACT

Article history:

Received 22 April 2024
Revised 23 May 2024
Accepted 27 May 2024
Keywords:

Arc welding robot
Resistance spot welding robot
OECD countries

Time series analysis

The purpose of this study is to investigate the average annual market growth
rate of welding robots currently being performed worldwide using the least
square method for arc welding robots and resistance spot welding robots by
OECD countries. To conduct this study, we will compare and analyze the
differences between arc welding robots and resistance spot welding robots in
OECD countries such as the US, EU, Japan, China, and Korea. The global
welding robot market is dominated by arc welding robots and resistance
welding robots, and resistance welding robots have a relative advantage over
arc welding robots, and the gap between the two welding robot markets is

gradually widening. In particular, we review existing studies on welding robots
in OECD countries, analyze them by applying the least square method of time
series analysis, diagnose the problems of existing studies, and suggest future

research directions.
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AWL; = By + B KOR + 3,CHN, + 3;US;
+ B, JPN, + BsEUy + B Otherg + ¢,

RSWL,; = B+ 3, KOR + B,CHN, + 3;US,
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Global welding robot (G' WL ;). S2HEH2E 72(H9): market 103 units)
Arc welding robot (A WL ,): o}284=25 F2(): market 10° units)
Resistance spot welding robot (RSWL,): AGAFEARE FR(TS:
market 10 units)

Korean welding robot (A OR;): S84 25 FR2(H]: market 10° units)
ZFTEH2E FR(H): market 10° units)

American welding robot (.S, ): UIZ&4H 25 FR(TF]: market 10° units)

Chinese welding robot (CHV ).
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European welding robot (£'U;): F&H2% 72(H9): market 10° units)
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Table 1 Result for descriptive statistics
Classification | Min Max M S.D |Jarque-Bera
GWL 20.0000 | 75.0000 | 56.1538 | 17.20 5.6027
AWL 10.0000 | 42.0000 | 28.6153 | 9.4270 2.3936
RSWL 10.0000 | 34.0000 | 25.0769 | 6.2617 | 8.4693
KOR 2.0000 | 5.0000 | 3.7923 | 0.9451 | 2.7583
CHN 3.0000 | 19.0000 | 12.0384 | 4.6587 | 2.9925
UsS 4.0000 | 16.0000 | 12.1923 | 3.7182 7.5436
JPN 3.5000 | 10.0000 | 6.6384 | 2.1197 | 3.2027
EU 5.0000 | 12.0000 | 9.6615 | 1.7886 | 20.8187
Other 4.0000 | 17.0000 | 11.2692 | 3.8123 | 2.10880

D Unit: market 10° units

2 M: Mean, S.D: Standard deviation, Jarque-Bera: Jarque-Bera
Statistic

9 GWL: Global welding robot, AWL: Arc welding robot, RSWL:
Resistance spot welding robot, KOR: Korean welding robot,
CHN: Chinese welding robot, US: American welding robot, JPN:
Japanese welding robot, EU: European welding robot, Other:
Other welding robots
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Table 2 Result for the effect of OECD welding robot on global
welding robot using OLS model
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Fig. 1 Result for descriptive statistics
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Variables | Coefficient S.E t Sig.(p)
KOR 1.8340 0.4488 4.0862 0.0002%**
CHN 1.4017 0.0984 14.2369 | 0.0000%***
UsS 1.2796 0.2733 4.6815 0.0000%**
JPN -0.1670 0.1215 -1.3740 0.1761
EU 0.6005 0.0951 6.3091 0.0000***
Other 1.0674 0.1238 8.6203 0.0000%**
R’ 0.9986

Adj. R? 0.9984
Log

likelihood ~50.0858

F 6638.934%**
ik p<01, ** p<05, * p<10
r: coefficient; t: t-statistic; p: probability
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Fig. 2 Result for the effect of OECD welding robot on global
welding robot using OLS model
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Table 3 Result for the effect of OECD welding robot on arc
welding robot using OLS model

Table 4 Result for the effect of OECD welding robot on resistance
spot welding robot using OLS model

Variables | Coefficient S.E t Sig.(p) Variables | Coefficient S.E t Sig.(p)
KOR 0.9571 0.8945 1.0700 0.2902 KOR -1.1536 0.1559 -7.3991 0.0000%*%*
CHN 1.9487 0.1962 9.9316 0.0000%** CHN -0.1254 0.0342 -3.666 0.0006%%**

UsS -2.1081 0.5447 -3.8700 0.0003*** UsS 24014 0.0949 25.2910 | 0.0000%**
JPN 0.1104 0.2423 0.4558 0.6506 JPN 0.3082 0.0422 7.2976 0.1761
EU 1.0136 0.1896 5.3436 0.0000%** EU 1.5850 0.0330 47.9405 0.0000%3**
Other 1.4835 0.24677 6.0115 0.0000%** Other -1.3903 0.0430 -32.3234 | 0.0000***
R? 0.9816 R? 0.9987

Adj. R? 0.9796 Adj. R? 0.9986
Log Log

likelihood -83.9455 likelihood 4.8955

F 493.1147*** F 7285.288%**
ik p< 0], ** p<.05, * p<.10 *rk p< 01, #*F p<05, * p<.10
r: coefficient; t: t-statistic; p: probability r: coefficient; t: t-statistic; p: probability
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Fig. 3 Result for the effect of OECD welding robot on arc
welding robot using OLS model
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Table 5 Result for the effect of arc welding robot and resistance
spot welding robot on OECD welding robot using OLS

model
Variables | Coefficient S.E t Sig.(p)
AWL 1.3235 0.0786 16.8196 0.0000%**
RSWL 0.7349 0.0916 8.0162 0.0000%**
R? 0.9668
Adj. R? 0.9661
Log
likelihood -132.6848
F 147.232%%*
*** p<01, ** p<.05, * p<.10
1. coefficient; t: t-statistic; p: probability
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Fig. 5 Result for the effect of arc welding robot and resistance
spot welding robot on OECD welding robot using OLS

model
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