
 

 
 
 

 
 
 
 

© Artur Marques, 2003 



 © Artur Marques, 2003 
 Econometrics: estimating a model, using Statistica 

2

 
Table of Contents 
 
1 – Introduction .......................................................................3 
2 – Estimating the model – Trimming .........................................4 
3 – Estimating the model – Residuals........................................11 
4 – Final Model ......................................................................17 
5 – References.......................................................................18 



 © Artur Marques, 2003 
 Econometrics: estimating a model, using Statistica 

3

 
1 – Introduction 
 
This document describes how I used Statistica, from http://www.statsoft.com, to 
estimate a IS based Model, as requested in the terms of one assignment, using 
raw data provided as an excel spreadsheet. Check the final references for URLs 
that link to the assignment, to the spreadsheet and to the Statistica workbook 
that built the solution. 
 
The model was built step-by-step and every step was recorded as a component of 
the Statistica workbook. 
The final Statistica file holds 75 tables, 7 graphs and 3 raw data spreadsheets. 
You don’t have to have any previous Statistica experience to be able to read the 
workbook; however, if you download and open it, you’ll be able to understand in 
greater detail the steps taken towards the solution. 
 
The workbook is neatly organized as a tree with branches corresponding to 
requests/suggestions of the original assignment. This document is a “digest” of 
the workbook, illustrated with selected snapshots and explaining the why and the 
how of the relevant steps. 
 

 
Figure 1 – “Statistica workbook, organized as a tree” 
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2 – Estimating the model – Trimming 
 
The model to estimate is a model of aggregate output, involving a dependent 
variable and a number of independent others, along the lines 
 

 
where: 

• “delta” is a difference operator, meaning that the variables it affects are 
expressed in rates of changes. In Statistica, my “delta” variables have 
names starting with a capital D; 

• a capital L denotes natural logs; 
• Y represents the GDP (Gross Domestic Product); 
• PIM represents the import prices; 
• EER represents the effective exchange rate; 
• G represents government consumption; 
• Y_STAR represents Y*, the foreign output; 
• RR10Y represents the 10-year real interest rate. 

 
All these concepts were translated to Statistica variables; check the next 
snapshot. Notice that there are three variables (D91q3, D92q2 and D93q1) 
commented as “boolean”, in the sense that they just signal their corresponding 
year-quarter case, being false or zero for all the remaining cases. These variables 
will be useful at a later stage as “dummies” for the multiple regression, but they 
were ignored in the first regressions and are only shown right now, because they 
were are already present as columns on the spreadsheet first used with Statistica. 
 
G, Y_STAR and PIM are considered to have a positive (+) effect on GDP, while 
RR10Y and EER have a negative effect (-). 
 

 
Figure 2 – “Initial variables and their short descriptions” 
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Figure 3 – “the raw data, imported into Statistica as the spreadsheet 
"data 00 - starting point” 
 



 © Artur Marques, 2003 
 Econometrics: estimating a model, using Statistica 

6

Once the data is imported, it is possible to start estimating the model, by multiple 
linear regressions (MR), using DLY as the dependent variable and DLPIM, DLEER, 
DLG, DLY_STAR and DRR10Y as the independent ones. 
 
At this point, the assignment suggests to “start with lags 0 to 4 for the regressors 
and DLY”, so I inserted 4 new variables for each regressor and 4 new variables 
for DLY, representing the suggested forward lags. Each forward lag was named 
like +1, +2, +3 and +4, denoting the number of trimesters it lags forward, 
relatively to its corresponding original time series. 
So, the original spreadsheet grew to include the variables DLY, DLY(+1), 
DLY(+2), DLY(+3), DLY(+4), DLPIM, DLPIM(+1), DLPIM(+2)… and so on. 
 
The current equation should be: 
 
DLY = coef1 + coef_DLY*DLY + coef_DLY1*DLY(+1) + coef_DLY2*DLY(+2) + 
coef_DLY3*DLY(+3) + coef_DLY4*DLY(+4) + … + coef_DRR10Y*DRR10Y + 
coef_DRR10Y1*DRR10Y(+1) + coef_DRR10Y2*DRR10Y(+2) + 
coef_DRR10Y3*DRR10Y(+3) + coef_DRR10Y4*DRR10Y(+4) 
 
Doing a multiple regression now, would compute the outputs “1.1” of the 
workbook, which are a “summary statistics” and a “regression summary for DLY”. 
But not all of the current variables are worth keeping for the estimation of the 
model and, following the assignment’s suggestions, I would trim them. 
The trim process involved 26 steps, labeled 1.1 to 1.26 in the workbook, each 
having two outputs: the summary statistics and the regression summary. 
 
I paid attention to Statistica’s “regression summary”, where 

• “B” represents the regression coefficient; that is, the number that 
multiplies the regressor in order to better estimate the dependent variable 
(DLY). B is the weight of the independent variable for the estimation. 

 
• “Std. Err. Of B” represents the standard error of the regression 

coefficient. The lower this number, the better, representing a lower 
statistical noise. 

 
• “t(degrees-of-freedom)” is the t-statistics, a test to the null hypothesis. 

See p-level, below. 
 

• p-level is such that the lower its score, the stronger the evidence towards 
rejecting the null hypothesis in favor of the alternative, meaning the 
stronger the acceptance of the computed B. Statistica automatically 
highlights computations with a low p-level. The user can set the value 
below which such highlighting happens; the default value is 5%. So, the 
higher the p-level, the less one can believe that the observed relation 
between variables in the sample is a reliable indicator of the relation 
between the respective variables in the population. The p-level represents 
the probability of error that is involved in accepting the observed result as 
valid, that is, as "representative of the population. 

 
In Statistica’s “summary statistics” I paid attention to R2 – the proportion of 
variance in the dependent variable that can be explained by the independent 
variable(s), so that when R2=1 there is a perfect regression. 
 
Step 1.1, the statistics and the regression for immediately after inserting the lags 
are documented in the following pictures. 
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Figure 4 – “Summary statistics for step 1.1, just after inserting the lags” 
 

 
Figure 5 – “Regression summary for step 1.1” 
 
Notice how Statistica highlighted the cases where p-level was <=5% in order to 
show them as “significant”. 
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Less noticeable is the fact that many of the computed Bs have the wrong sign: 
negative instead of positive; or positive, instead of negative. Those coefficients 
will be affecting variables so that they will have an opposite to the expected 
contribution to the dependent DLY. 
 
In order to trim to model, I focused precisely in (1) detecting the wrong signs and 
(2) eliminating the cases with the higher p-levels. The trim process took 26 steps. 
For each step, the corresponding statistical and regression summaries were kept 
and formatted in order to highlight exactly what the trimming was. 
 
My “algorithm” works on Statistica’s regression summary sheets, built from data 
sheets, via multiple regression. 
 
//instruction 1 was responsible for steps [1.1 to 1.15] 
1) while (there are independent variables with an opposite sign for B) do 
begin 

1.1) format with a yellow background the vars with a B of opposite sign; 
1.2) format in bold-italic the row with the higher absolute B coefficient; 
1.3) eliminate the variable with the bold-italic row from the data 

spreadsheet; 
1.4) repeat the multiple regression process for the new data spreadsheet; 

end 
 
//instruction 2 was responsible for steps [1.16 to 1.26] 
2) while (there are independent variables with p-levels >5%) 
begin 

2.1) format with a yellow background the var with the highest p-level; 
2.2) format in bold-italic the row with the var with the highest p-level; 
2.3) eliminate the variable with the bold-italic row from the spreadsheet; 
2.4) repeat the multiple regression process for the new spreadsheet; 

end 
 
To make work easier, there were some sheets where I highlighted with a green 
background the variables with the correct sign. 
 
On step 1.26 I decided to stop the trimming process, although there was still a 
variable – DRR10Y(+4) – with a p-level of 7.7%, that the algorithm would 
eliminate. That variable DRR10Y(+4) was kept because I think that the real 
interest rate is too determinant for investment, hence for DLY, for not having it 
represented, as it would have been the case, should I have decided to strictly 
follow the algorithm. 
 
The decision was even more difficult, because I had already lost all the DLPIM 
variables. Does this mean that I find import prices of not such a great importance 
for GDP? No, the reason for letting DLPIMs go, was their consistent wrong signs: 
 
DLPIM is selected for elimination in step 1.4, due to its wrong sign; 
DLPIM(+1) is selected for elimination in step 1.6, due to its wrong sign; 
DLPIM(+3) is selected for elimination in step 1.12, due to its wrong sign; 
DLPIM(+4) is selected for elimination in step 1.13, due to its wrong sign. 
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Figure 6 – “DLPIM(+4), the last of the DLPIMs is eliminated on step 1.13; 
“wrong” sign variables are highlighted with a yellow background. 
DLPIM(+4) is also on bold because of its higher B” 
 

 
Figure 7 – “On step 1.16, there were NO more "wrong" sign independent 
variables. The algorithm went on trimming, based on the higher p-levels” 
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Figure 8 – “On step 1.25, there was still one var with a p-level >5%, but 
I kept her” 

 
Figure 9 – “Summary statistics for step 1.25” 
 
Step 1.26 is actually 1.25 replicated, but without the color formatting that the 
algorithm was doing. In other words, after the trimming process, DLY was 
dependent on DLY(+4), DLEER(+2), DLG, DLY_STAR(+3), DLY_STAR(+1) and 
DRR10Y(+4). 
 
All the trimming process is illustrated in branch “01 - MR - selecting vars, 
starting from ALL and ending with a few” of the Statistica workbook. 
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3 – Estimating the model – Residuals 
 
The assignment suggests to look at the residuals and try to assess the need for 
dummies, hinting the cases 1991-3, 1992-2 and 1993-1. 
This assessment corresponds in the workbook to branches 02, 03 and 04: 

• 02 - MR - from selected vars – without dummies; 
• 03 - MR - from selected vars – with suggested dummies: 91-3, 92-2, 93-

1; 
• 04 - MR - from selected vars – selecting other dummies. 

 
Figure 11 – “Predicted and residual  values, after trimming” illustrates the 
predicted and the observed values for each case, for each of the variables. The 
difference between the observed and the predicted values is a “residual”. The 
greater the residual, the less accurate was the estimation. The table was ordered 
by descending order of absolute residual, so that the greater abs(residual) would 
come first. The abs(residual) is an extra column that Statistica does not output by 
default, but that is easy to add using the built-in functions. 
After sorting, case 1993-1 show up as king of the absolute residual, while 1992-2 
is well placed on the same ranking; however, 1991-3 is modestly placed. By 
using dummies one will be ignoring the residuals. 
 
Before dummies, the summary statistics is, of course, the same shown on Figure 
9 – “Summary statistics for step 1.25”, since the multiple regression – based on 
the spreadsheet “data 01 - selected vars, with suggested dummies” is not yet 
using the dummies as regressors, as the following picture illustrates. 
 

 
Figure 10 – “Regression before any dummies” 
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Figure 11 – “Predicted and residual  values, after trimming and before 
any dummies” 
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Figure 12 – “Predicted and residuals, using the suggested dummies” 
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When the multiple regression uses the dummies as independent variables for the 
estimation of DLY, it makes the corresponding cases 100% accurate; that is, with 
zero residual. In fact, the dummy is just a coded vector that implies that 
mathematical effect. Notice on Figure 12 – “Predicted and residuals, using the 
suggested dummies” how the dummies’ cases come last, since they have null 
residual. 
 
The regression corresponding to Figure 12 – “Predicted and residuals, using the 
suggested dummies” is shown next. 
 

 
Figure 13 – “Regression after the suggested dummies” 
 

 
Figure 14 – “Summary statistics after the suggested dummies” 
 
From Figure 9 – “Summary statistics for step 1.25” to Figure 14 – “Summary 
statistics after the suggested dummies”, R increased from 0.71791 to 0.81466 
and R2 increased from 0.51539 to 0.66368. As mentioned before, R2 represents 
the proportion of variance in the dependent variable that can be explained by the 
independent variables, so the model apparently became more representative. 
On the other hand, the regression now has three variables with p-levels above 
5%, including the one for the dependent DLY; the others are DLY_STAR(+3) with 
a terrible p-level of nearly 46% and the dummy D91q3, also with a very low B. 
This suggests that D91q3 may not be a smart choice for regressor. 
 
If dummies are a way of forgetting residuals, then they should be used for cases 
with significant residuals that may be safely ignored… when can this be? For 
special cases, where particular events occurred. 
 
The workbook’s branch 04 does nothing more than including the “predicted and 
residual values” just after trimming, using no dummies, sorted by descending 
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order of abs(residual), thus listing the highest abs(residual) cases on the first 
rows. The top five abs(residual) cases are 1993-1, 1992-4, 1989-3, 2001-3, and 
1992-2. Which of these could safely be used as dummies? For which ones could I 
forget the significant residual, improve the model’s estimation of DLY, yet not 
compromising its faithfulness? 
 
The option for dummies was: 
 

• D93q1 representing 1993-1, because 1993-1 hosts both the lowest DLY 
and the lowest DRR10Y, making it unique. Since the lower the DRR10Y, 
the better for DLY, this period could be seen as a “turning point”, when the 
government decided it could not let DLY decelerate further and would 
boost investment incentives to the maximum, lowering the effective 
exchange rate to its minimum. 

 
• D92q4 representing 1992-4, because 1992-4 is immediately before 1993-

1, is the second highest abs(residual) and the 5th lowest DLY among only 9 
cases with negative DLYs. 

 
• D89q3 representing 1989-3, because it is the 3rd highest residual and has 

nearly exactly the same DLG as 1993-1. It also scores almost the same 
DRR10Y(+4) as 1992-4, the trimester before 1993-1, meaning it featured 
a somewhat similar context. 

 
• D92q2 representing 1992-2, because it is the 5th highest residual and the 

2nd lowest DLY. 
 
The final workbook branch “05 - MR with new dummies” includes the regression 
results after using the aforementioned dummies, based on the spreadsheet “data 
02 - selected vars, with new dummies”. 
 

 
Figure 15 – “Summary statistics, after using the new dummies” 
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Figure 16 – “Regression summary, after using the new dummies” 
 
The new regression has all p-levels below 5% and also shows an improvement in 
R2, contrary to what was observed before, when the improvement in R2 came at 
the expense of p-levels. 
From Figure 14 – “Summary statistics after the suggested dummies” to Figure 15 
– “Summary statistics, after using the new dummies”, R increased from 0.81466 
to 0.85564 and R2 increased from 0.66368 to 0.73212. 
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4 – Final Model 
 
Hence, the final model is 
 
DLY=-0.003222 + 0.341687*DLY(+4) + -0.068054*DLEER(+2) + 0.289988*DLG 
+ 0.240107*DLY_STAR(+3) + 0.312503*DLY_STAR(+1) + -
0.253621*DRR10Y(+4) + -0.008807*D89q3 + -0.009236*D92q2 + -
0.010286*D92q4 + -0.015817*D93q1 
 
The Statistica workbook computed the Durbin-Watson statistic at least once for 
every branch of steps. The Durbin-Watson d value increased from 1.602502 right 
after trimming and before dummies, to 1.945934 when using the suggested 
dummies and, finally, to 2.161233. The serial correlation measured by this 
statistic was always decreasing. 
 
Serial correlation is the correlation of adjacent residuals, also known as 
autocorrelation. Because the Durbin-Watson statistic is useful for evaluating the 
presence or absence of a serial correlation of residuals (i.e., whether or not 
residuals for adjacent cases are correlated, indicating that the observations or 
cases in the data file are not independent), I believe that the model became 
healthier in terms of autocorrelation as I worked on it. 
 

 
Figure 17 – “Durbin-Watson statistic after trimming and before 
dummies” 
 

 
Figure 18 – “Durbin-Watson statistic after trimming, using the suggested 
dummies” 
 

 
Figure 19 – “Durbin-Watson statistic, using final dummies” 
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