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Motivation

Supply Chain Management Matters

Businesses are trying to reduce their transaction costs to
improve their business performance and relationships.

Supplier // Manufacturer // Retailer // Customers

However,a measurement of transaction cost is still limited.

Only in manufacturing context NOT in service sector.
Aspects of governance problem and opportunity costs are
missing.

Pairach Piboonrugnroj and Stephen M. Disney Logistics Systems Dynamics Group, Cardiff University

Using R for Structural Equation Model: A transaction cost measurement, UseR! 2011, Warwick



Introduction Methodology Result Conclusion

Motivation

Software Matters

SEM can be fitted by various software but costly

Lisrel8.8 = USD 396
IBM SPSS Amos = USD 695
Mplus6.11 = USD 195-350 (student price)
StataSE12 = USD 895

Can I use R to run SEM?

Identical output to those of other commercial software?
Any difficulties or problems from the non-technical user aspect?
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Aims

1 To develop the measurement of transaction costs.

2 To empirically test such a measurement.

3 To compare the use of R packages for SEM with other
software via a non-technical aspect, an outsideR!
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Analysis Method

Structural Equation Model (Bollen, 1989)
= Factor Analysis + Regression (Path Analysis)

Proprietary software i.e.,
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Analysis Method

Packages in R (R Development Core Team, 2011)

sem (John Fox, 2006)
OpenMx 1.0.7
S. Boker, M. Neale, H. Maes, M. Wilde, M. Spiegel, T. Brick,
J. Spies, R. Estabrook, S. Kenny, T. Bates, P. Mehta, and J.
Fox, 2011)
lavaan 0.4-9 (Yves Rosseel, 2011)
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Data

Questionnaire survey

Tourism industry of Thailand

53 usable responses
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LISREL

Figure: Using Lisrel to fit the model
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AMOS: Model Specification
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AMOS: Model Output 1

Figure: Using Amos to fit the model
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AMOS: Model Output 2

Figure: Using Amos to fit the model
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’sem’ Package: Code
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’sem’ Package: Output
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’OpenMx’ package

Figure: OpenMx using Path Specification
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’OpenMx’ package

Figure: OpenMx using Matrix Specification
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’OpenMx’ package: Code

Figure: OpenMx using Path Specification
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’OpenMx’ package: Output1
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’OpenMx’ package: Output2
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lavaan Package

Figure: SEM description in lavaan website
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lavaan package: model syntax

Figure: lavaan model syntax
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lavaan package: output1

Figure: lavaan model syntax
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lavaan package: output2

Figure: lavaan model syntax
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Result Comparison

One latent variable: TC
Seven manifest variables: TC1 - TC7

Table: SEM outputs from two proprietary software and three R packages

Fit Indices LISREL AMOS sem OpenMx lavaan

χ2 44.54 44.540 44.54 44.54013 45.397
(df) (14) (14) (14) (14) (14)
CFI 0.86 0.863 0.86271 NA 0.862
GFI 0.82 0.82 0.81983 NA NA
NFI 0.82 0.817 0.81705 NA NA
NNFI 0.79 NA 0.79407 NA NA
TLI NA 0.794 NA NA 0.793
RMSEA 0.20 0.205 0.20482 0.2028773 0.206
SRMR 0.07 NA 0.067909 NA 0.068
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Conclusion 1

Considering opportunity cost and governance problem, this
study proposed and tested a new measurement for transaction
cost but yet well fitted one (very small sample size).

R packages can be used to fit SEM

Identical or almost to those of commercial software.
lavaan is probably the most useR-friendly package in R.
OpenMx offers alternative approach (Matrix specification) and
powerful.

Challenges of R packages for SEM
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Conclusion 2

Challenges of R packages for SEM
More user-friendly?

by just Drawing like AMOS? Proposed in OpenMx
by just Clicking as a plugin in Rcmdr(John Fox)

Publishing SEM research using R package(s)?
SEM is available in Stata12 (either drawing or coding)

Comparing with more advance SEM model e.g., multiple
group, multilevel or growth curve model
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Thank you very much

Any suggestion?
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Result

Cronbachs alpha was greater than 0.7

Chi-square = 40.244, (d.f. = 37, p = 0.329)
CFI = 0.989, TLI = 0.983 and RMSEA = 0.041.

Coefficients: uncertainty 0.458 ( p = 0.031) and asset
specificity 0.622 ( p < 0.001)
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Construct measures with reliability and factor loadings

Measurement Items Factor Loadings
Asset specificity (α = .718)
In building the relationship with my firm, this supplier . . .
. . . has an operating process that has been tailored. 1.000
. . . has made specific investments in resources. 0.862
Uncertainty (α = .702)
My firm can accurately predict the performance

of this supplier in our next transaction. 1.000
My firm knows that this supplier will adapt quickly,

should we have change our specifications at short notice. 0.693
Transaction cost (α = .880)
It is very complicated and difficult to write a contract. 1.000
It took a significant effort to gather the critical information. 0.916
It is very difficult to monitor the performance of this supplier. 0.926

It takes a lot of effort to solve problems in our relationship. 0.890
This supplier tends to take advantage from my hotel with guile. 0.705
It is very difficult to assess the performance of this supplier. 0.742
We should better select other suppliers. 0.688
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’sem’ package

sem

Figure: http://socserv.socsci.mcmaster.ca/jfox/Courses/Brazil-
2008/index.html
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Supply Chain Collaborations

Definition

”At least two firms in the same supply chain work together to
achieve their mutual goals”
(Mentzer et al., 2001; Simatupang and Sridharan, 2005).
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Costs and Benefits of Supply Chain Collaborations

Costs and Benefits

Costs: Finding the best suppliers (e.g., price, quality),
Monitoring (QC) (Barratt, 2004; Holweg et al., 2005)

Benefits: Better level of responsiveness and service level
(Speckman, 1998; Holweg et al., 2005)
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