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Abstract As the acceptance of statistical analysis has been increased because of Big Data, the needs for an
advanced second generation of statistical analysis method like Structural Equation Model are also increasing.
This study suggests how R-Program, as open software, can be utilized when Partial Least Square Model, one
of the SEMs, is applied to statistical analysis. R is a free software as a part of GNU projects as well as a
powerful and useful tool for statistical analysis including Big Data. The study utilized R and SmartPLS, a
representative statistical package of PLS-SEM, and analyzed internal consistency reliability, convergent validity,
and discriminant validity of the measurement model. The study also analyzed path coefficients and moderator
effects of the structural model and compared the results, respectively. The results indicated that R showed the
same results with SmartPLS on the measurement model and the structural model. Therefore, the study
confirmed that R could be a powerful tool that is alternative to a commercial statistical package in the future.
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(Table 1) Results of Convergent Validity(SmartPLS vs. R)

Latent . SmartPLS R
. Variable
Variable Loading SE. t AVE Loading SE. t AVE
Q1701 0.803 0019 41.237 0.803 0019 41.394
Functional Q1702 0.890 0011 81.363 0.890 0011 79.984
Brand 0.729 ) 0.729
Image QI7.04 0.863 0012 75478 0.868 0012 72.3%
Q1705 0.853 0015 55.203 0853 0016 52.648
Q1801 0.906 0011 83.054 0.906 0012 78001
Symbolic Q1802 0931 0.008 112697 0931 0.009 109.276
Brand Q1803 0.884 0015 60.499 0.827 0.834 0014 62.484 0.827
Image QI8 04 0935 0.007 126529 0935 0.008 120538
Q1805 0.890 0015 61.080 0.890 0015 60.145
Q1901 0917 0.003 110817 0917 0.008 109.260
Experiential Q1902 0.888 0014 62551 0.838 0015 50.840
Brand Q1903 0923 0.008 112.236 0.829 0923 0.008 111321 0829
Image Q19_04 0914 0.008 108.300 0914 0.009 103.163
Q1905 0911 0.009 101315 0911 0.009 101.105
Q2001 0936 0.007 128976 0936 0007 131.790
Satisfaction Q20_02 0936 0.007 137.154 0.874 0936 0.007 133.696 0874
Q20_03 0932 0.006 145807 0932 0.006 145.387
- Q21_01 0934 0.006 14349 0934 0.006 155.759
Attitudinal 0864 0864
Loyalty Q21_02 0924 0.008 112,419 0924 0.008 119.924
Q2201 0934 0010 89.159 0934 0011 85.064
Biﬁi‘;‘l‘;al Q2.2 0.960 0.004 219537 0.901 0.960 0.004 226,39 0.901
) Q2203 0953 0.007 134276 0953 0.008 125.329
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(Table 2) Results of Discriminant Validity(SmartPLS vs. R)

Latent Variable SmartPLS X
1) (2) (3 4 (5) (6) 1) (2) (3 (4) (5) (6)
(1) Functional Brand Image 0.854 0.854
(2) Symbolic Brand Image 0559 | 0.909 0559 | 0.909
(3) Experiential Brand Image 0677 | 0692 | 0911 0677 | 0692 | 0.911
(4) Satisfaction 0.763 | 0558 | 0.706 | 0.935 0.763 | 0558 | 0.706 | 0.935
(5) Attitudinal Loyalty 0.743 | 0579 | 0634 | 0.812 | 0.929 0.743 | 0579 | 0634 | 0812 | 0.929
(6) Behavioral Loyalty 0681 | 0468 | 0.608 | 0.774 | 0.744 | 0.949 | 0681 | 0468 | 0608 | 0.774 | 0.744 | 0.949
(Table 3) Results of Internal Consistency(SamrtPLS vs. R)
Latent Variable SmartPLs i
Cronbach’s alpha CR Cronbach’s alpha CR
Functional Brand Image 0.876 0915 0.876 0915
Symbolic Brand Image 0.948 0.960 0.948 0.960
Experiential Brand Image 0.948 0.960 0.948 0.960
Satisfaction 0.928 0.94 0.928 0.9
Attitudinal Loyalty 0.842 0927 0.842 0927
Behavioral Loyalty 0.945 0.965 0.945 0.965
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(Table 4) Results of Model Analysis(SmartPLS vs. R)

Path SmartPLS R
coefficient SE. t p-value | coefficient SE. t p-value
Functional Brand Image — Satisfaction 0519 0.048 10935 0.000 0519 0.049 10.516 0.000
Symbolic Brand Image — Satisfaction 0.044 0.039 1.119 0.264 0.044 0.038 1.147 0.251
Experiential Brand Image — Satisfaction 0.324 0.059 5515 0.000 0.324 0.062 5.256 0.000
Satisfaction — Attitudinal Loyalty 0.812 0.021 38435 0.000 0.812 0.021 38582 0.000
Satisfaction — Behavioral Loyalty 0.499 0.070 7.136 0.000 0.499 0.071 6.987 0.000
Attitudinal Loyalty — Behavioral Loyalty 0.339 0.071 4751 0.000 0.339 0.072 4.696 0.000
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(Table 5) Moderating Effect of SmartPLS

Path Galaxy User iPhone User Galaxy vs. iPhone
coefficient SE. t coefficient SE. t diff. t p-value
Functional Brand Image — Satisfaction 0.396 0.08 4971 0.524 0.058 9.07 0.129 127 0.205
Symbolic Brand Image — Satisfaction 0.123 0.061 2.018 -0.013 0.046 0.28 0.136 1.729 0.084
Experiential Brand Image — Satisfaction 0.329 0.082 3.987 0.352 0.076 4.645 0.023 0.202 0.84
Satisfaction — Attitudinal Loyalty 0.789 0034 | 23157 0.778 0035 | 22119 | 0011 0.217 0.828
Satisfaction — Behavioral Loyalty 0.499 0.106 | 4.69% 0.437 0089 | 4888 0.061 0.433 0.665
Attitudinal Loyalty — Behavioral Loyalty 0.331 0.107 3.081 0.347 0.093 3.74 0.016 0.114 091
(Table 6> Moderating Effect of R
Path Galaxy User iPhone User Galaxy vs. iPhone
coefficient SE. t coefficient SE. t diff. t p-value
Functional Brand Image — Satisfaction 0.396 0074 | 5322 0.524 0056 | 9419 0.129 1.178 0.120
Symbolic Brand Image — Satisfaction 0.123 0.060 2.064 -0.013 0.051 -0.252 0.136 1.645 0.051
Experiential Brand Image — Satisfaction 0.329 0.078 4.238 0.352 0.082 4.265 0.023 0.172 0.432
Satisfaction — Attitudinal Loyalty 0.789 0.031 25.156 0.778 0.037 21.164 0.011 0.243 0.404
Satisfaction — Behavioral Loyalty 0.499 0.098 | 5.100 0.437 0.091 4782 0.061 0.429 0.334
Attitudinal Loyalty — Behavioral Loyalty 0.331 0099 | 3.340 0.347 0092 | 3760 0.016 0.077 0.469
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