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This paper demonstrates the panel data modeling facilities that can be found in SAS/ETS PROC
TSCSREG and SAS Enterprise Guide (EG). The procedure in TSCSREG is very useful and
powerful for econometric modeling especially when cross sectional and time series data are
combined. However, for novice user the SAS Enterprise Guide is highly recommended since one
does not need to use SAS codes. In this paper data set from the manufacturing sector is used
and the level of productivity is analyzed. The results show that both techniques produce good and
consistent estimation results when compared to other software for panel data analysis. However,
the advantages of using the SAS Enterprise Guide (EG) are: it is menu driven (point and click),
the codes are reusable and the outputs are very nice.
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1. Introduction
There are three basic types of data that are widely used in econometrics modeling. They are:

a) Cross-section data
b) time series data
c) panel data

Cross-section data is defined as: data on one or more variables collected at the same point of
time. The common method of analyzing this type of data is by using linear regression technique.
The PROC REG procedure in the SAS/STAT module is the best choice if you are using SAS
WINDOW 9.1. Otherwise, one can easily resort to the regression task in Enterprise Guide 4.1

Time series data is defined as: data collected at regular time interval and the modeling
techniques available includes: Box-Jenkins, Exponential Smoothing, GARCH, and co-integration.
One can use PROC ARIMA or PROC AUTOREG from the SAS/ETS module. Similarly, the time
series task is available in Enterprise Guide.

Panel data is defined as: combination of time series and cross-section data. The SAS/ETS
provide PROC TSCSREG for the analysis of panel. However for Enterprise Guide 4.1 users, you
just need to click ‘analyse’ and go to ‘time series’ menu and choose ‘panel regression analysis’.
The rest of the task is just a point and click away to a very good result.

Advantages of panel data

According to Baltagi (2001) there are several advantages of using panel data as compared to
running the models using separate time series and cross section data. They are as follows:

1) Large number of data points
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2) Increase degrees of freedom & reduce collinearity
3) Improve efficiency of estimates and
4) Broaden the scope of inference

2. The Data Set

The print screen below (Table 1) shows the data set used in the analysis of panel data. It consists
of 22 manufacturing firms in the food industry. The time period covers from 1989 to 1993. The
dependent variable is Iny and two independent variables are Ink and Inl, where Iny = log(output),
Ink = log(capital) and Inl = log(labor).

Table 1: the data set
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3. Model Estimation

In this paper we consider five models as given below:

Pooled model

One —way Fixed effect model
Two-way fixed effect model
One-way Random effect model
Two-way Random effect model

The parameters in the Pooled model are estimated using OLS. In this case we assume that the
cross sectional units are homogeneous and there is no autocorrelation problem. The Fixed effect
model is estimated using LSDV & Covariance estimator, and lastly the random effect model using
GLS & FGLS methods.
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Three hypotheses are tested and they are:
‘pooled vs fixed’ using F test
‘pooled vs random’ using LM test
‘fixed vs random’ using Hausman Test

Results

a) Fit statistics and F test for fixed effect model

b) Parameter estimates for 2-way fixed model
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c) Fit statistics and F test for Random effect

d) Parameter estimates and Hausman test for Random model
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e) Baseline model: Pooled regression: fit statistics

f) Baseline model (Pooled regression): Parameter estimates
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g) Diagnostics: scatter plot of residual vs predicted value

4. Conclusion

The Enterprise Guide software is very easy to implement and can give wonderful results. In this
paper we have demonstrated the use of EG software in analyzing panel data from food
manufacturing firms. The empirical results show that the best model is the one way fixed effect
model and the worst is the pooled regression model.
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