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A Mediation Analysis of Absorption Capacity by Bootstrapping Technique

in Multiple Mediator Model

Hyun-Woo Kim - Hong-Bae Lee* - Yong-Ho Shin

The mediation methods suggested by Baron and Kenny, Sobel, Aroian and Goodman, have widely used to test
the mediating effect. However, as there are many problems in statistical test power, as well as statistical accuracy,
a bootstrapping technique has been suggested as an alternative. In this paper, we adopt the phantom variables based
on the bootstrapping technique to test the mediating effect in multiple mediator model consisting of three or more mediating
variables. In particular, we formulate the multiple mediator model for analyzing the relations among organizational
resources, the absorption capacity as mediating variables and technology commercialization capabilities. And using the
bootstrapping approach, we analyzed the mediating effect of the absorption capacity by setting of phantom variables
and calculated total indirect effect size and the statistical significance. The empirical results are as follows. First, we
confirmed that the bootstrapping approach and the phantom variable is the very efficient and systematic mediation
method. Second, we recognized that there is a difference in the mediating characteristics of the absorption capacity depending
on the resource characteristics of human resources and material resources obviously.

Key words : Mediating Effect, Bootstrap, Phantom Variable, Absorption Capacity
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Fig. 1. Multiple mediator research model
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Table 1. Approach of measuring ACAP

Table 3. Test of discriminant validity

Classification Measure Examples Division 1 2 3 4 5 6
R&D expenditure, Il H ]0.691
R&D  |R&D intensity, Existence 2P 0.066 | 0.683
efforts of a formalized R&D 3 ER | 0.141 | 0.145 | 0.742
Input- department 4 El | 0371 [0.102 | 0.298 | 0.796
oriented Percentage of R&D 51 0.109 | 0.019 | 0.234 | 0.246 | 0.724
/O R&D personnel with a 6T 0.249 | 0.031 | 0.250 | 0.421 | 0.650 | 0.805
approach human | doctorate degree, R&D * diagonal : AVE, U= A#AS A3
capital employees divided by
total employees
Output-or R&D Number of publications,
. patents and| Number of patents,
iented . .
publications Cross-citaton rate
One-dimensional Szulanski™?
Process Multidimensional Jansen et al.*”!
approach T
Single components | Nieto and Quevedo™™

o] #AsRlct e thgul7ll o] Al Anderson
and Gerbing o] A|Qls} 2114 ¥ (two-stop approach)
oz FAsIeH, WA SAHREY] 2914 QliAe
ol AYEE A5k, ASEAY waEdAe
EslQict 1eja 2eA| 2 g o) SRR s
Hajo] ARG Sl

19H4 Aghd 24 A3k, GFI=0.93, AGFI=0.882, CFl=
0.976, NFI=0.941, RMR=0.045, CMIN/DF=1.6240|,
R FA7EANE 50k A0 veyith i
SEF Aol A Table 20 Yepd Ao A HohA|w],
i A1) BHtFEA4 AVEE B 0.5014,
TME AlZ=Q CRE B 0.701F 2= veh 1
EpgAle EH Q) o] u AVEE Hair et al!o] #]4]
ok Akt ez ALFsISITh

3hH THEFIAL Fornell and Larcker '] Bl o]

o

Fig. 2. Path analysis of structure model

3, JAA7HS] AVEZL AASHTE ok Table 3
), THEPA A FEehR gl SO et

o1 25b £49l FERY(Fig 2 B RN
A, 2182 GFI=0.93, AGFI=0.886, CFI= 0.977,
NFI=0.94, RMR=0.045, CMIN/ DF=1.577¢] A&x=7}
AECENEESERELERE RESERER SR
T} S AR Bfol T1EAIBT AT
& VAL Jo® sjesgirkTable 4 )

Table 4. The result of path analysis

Path Estimate| SRE | S.E. | C.R. P
AHAEH o Ax} ZALANE o] B A

wEt AAsteom, 11 Aal AAgNE e B4 2 ER | <] P 0258 10304 1 0076 | 3.405 | *++
ER | <-| H | 0345 |0.299 | 0.099 | 3.475 | ***

EI | <-| ER | 0.304 | 0.348 | 0.073 | 4.146 | ***
Table 2. Convergent validity of latent construct El | <-| P | 0.051 |0.069 | 0.053 | 0.961 | 0.337
El |[<-| H | 0464 | 046 | 0.081 | 5.711 | ***
Latent Construct AVE CR I <[ BI | 0353 [ 0327 ] 01192959 | 0.003

human resource (H) 0.691 0.839 I |<-| ER | 0314 |0.333|0.092 3406 | ***
physical resource (P) 0.683 0.857 I |<-| H 0.035 | 0.032 | 0.106 | 0.333 | 0.739
exploration ACAP (ER) 0.742 | 0.850 I [<-] P |-008 |-0102) 0062 -1325) 0.185

T |<-| H | 0.114 | 0.138 | 0.065 | 1.766 | 0.0
exploitation ACAP (EI) 0.796 0.806 7 77
- - — T |<-| P | -0.018 |-0.029| 0.035 | -0.5 | 0.617
innovative capability (I) 0.724 0.788 T |<-| EI 0212 | 026 |0.072 | 2.945 | 0.003
technology commercialization (T) 0.805 0.922 T |[<-| 1 0.481 | 0.636 | 0.058 | 8.312 | ***
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Table 5. The indirect effects and significance of the phantom

variable
Indirect . Indirect .
H Effect Sig. P Effect Sig.
I 0.309 0.002 1 0.127 0.004
plé 0.163 0.007 p8 0
pl3 0 pl3 0

pll 0.108 0.002 pl6 0.018 0.299
p8 0.037 0.005 pll 0.081 0.004

p4 0 p6 0.028 | 0.004
p2 | 0105 | 0002 | p2 0.078 | 0.004
T | 028 | 0.001 T 0.049 | 0.187

pl7 0.079 0.006 P9 0.011 0.251
pl4 0.098 0.005 pl4 -0.04 0.149
pl2 0.052 0.002 pl7 0.009 0.283
p9 0.018 0.004 pl2 0.039 0.003
p3 0.022 0.003 p7 0.013 0.004
p5 0.017 0.726 p3 0.017 0.004
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