Reading Regression Results

A Quick Guide

Econometrics is the principal tool to provide evidence. It consists mainly of
regressions. Below is a guide to reading and understanding regression results.

Equation

We start with an equation, which has a dependent variable (DV) on the left side and
(IDV) independent variables on the right side. Basically we are trying to determine if
they are correlated. When the IDV variable is higher, is the DV higher, when IDV is
lower, is DV lower? We are not saying the one causes the other but we are sort of
implying that it does. That is, does IDV cause DV?

We write:

DV =1DV; + IDV; + IDV3

Or we can use Y and Xs.

Y=X1+X2+X3

Or we can use other letters (see below, L for lung capacity, etc.).

Basic example

We might think that people who cycle 3 hours per week and swim 2 times per week
and eat a bag of applies have better health. How do we measure better health? We
can use lung capacity.

Lung capacity = Swim + Cycling + Apples

L=S+C+A

So we get data on many people on their lung capacity, weekly exercise and carrot
consumption. People who swim more should have better lung capacity, etc. but we
want to test this with a regression to see if it is true. We want to test which
variables on the right side are statistically significantly related to lung capacity. It is

likely that swim and cycling are significant but that apples is not. Apples might
improve health but not lung capacity. Apples will be insignificant.



Presentation

In a journal paper, the equation is written horizontally (as they are above).
However, the results of the regressions (the numbers) are normally presented
vertically (i.e. in columns). You need to read down the column.

Look at the print out from Balart, which is partly reproduced at the end of this note.
There is an equation just above the text. It starts Gc = ..... That is the equation
presented horizontally. The S variable is for ‘starting performance’ and the PD
variable is for ‘performance decline’. Do you see them? Now look at Table 5, these
variables are listed, but vertically.

There is also normally more than one column. These are slightly different versions
of the same regression or equation. One regression (column) might include an extra
variable, one might drop a variable, one might use a slightly different regression
technique, etc.

The DV (left side) is not shown. But it should say somewhere in the table (at the top,
or in the notes) what this variable is. It normally would say, ‘Dependent variable is
the growth rate of GDP per capita’ or ‘Dependent variable = growth of GDP p.c’.
Always determine first what the DV is so you know what the regression is about.

The IDVs are written in words or letters in the first column and the results for each
regression are presented (in numbers) in the subsequent columns.

What you want to know are two things:
What variables are in each regression (swimming, years of education, etc.)?
Is the variable significant?

Most results will put asterisks (*) beside the variables to indicate if they are
significant. Normally,

*** s very significant (at the 1% level).
" is medium significance (at the 5% level)
¥ is weak significance (at the 10% level).
if there is no * the variable is not significant.



Reading by Balart et al.

To show how this works, see the reading by Balart et al. on cognitive and
noncognitive skills.

Table 4

The DV is the growth rate of GDP per capita (a measure of economic growth). It says
this in the notes.

Panel A has 9 regressions and Panel B also has 9. Why there are two panels is not
that important but I will explain it. The difference is that the education quality
variable used in A is the HW Index whereas B uses PISA. HW is made up of
international student test results for a number of different tests. PISA is a single test
and is used alone in B. We will focus on Panel A.

Column 1 includes only a variable for years of schooling. The space for the HW Index
is blank, which means that variable is not included in this regression. Years of
schooling is significantly correlated with the growth rate of GDP per capita. We
know this because of the * (i.e. 0.187*). What is means is that if the peoplein a
country have a higher number of years of schooling, the economic growth rate will
be higher.

Column 2, the HW Index is included but not the years of schooling. The HW is
significant as indicated by 2.256***,

In column 3, both variables are included and here the years of schooling is no longer
significant (no *) but the HW Index is. This is true for all the regressions in Panel A
and in Panel B.

Interpretation

What does this mean? Both the HW Index and years of schooling are both measures
of human capital. The first is a measure of schooling quality (how well students do
on the tests and therefore how much they learn in school). The second is a measure
of schooling quantity (number of years they were in school).

The results show that each of the two human capital variables is significant when
included in the regression by itself. However, when they are included together,
schooling quality is significant and schooling quantity is insignificant. The
interpretation is: school quality is important for economic growth and cancels out
the impact of the years of schooling.



t statistics

The asterisks indicate significance. Below the coefficients is often a number in
parentheses () that is the t-statistic. It also indicates significance. As a general
rule: take off the negative sign (if there is one) and if the number is greater than 2 it
is significant and if it less than about 2 it is not significant. This is a rough rule. It
may be the case that if the t is a bit below 2 it might still be significant. It depends on
the nature of the data. As I said, it is a rough guide. Certainly if the t stat is 4 or 5 you
can be sure it is significant and if it is 0.5 it is not significant.

If asterisks are provided, you don’t really need to read the t statistic because you
already know whether it is significant or not.

End
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When estimating Eq. (3), we try to stay as close as possible to HW
(2012). We use the same data on economic growth, the same growth
period (1960-2000), identical covariates, estimate the same model
specifications, and start with the same sample of countries. However,
the decomposition method that we apply in this paper exploits a spe-
cific feature of the PISA test, namely the random allocation of the PISA
booklets (see Section 3). Hence, we can apply the decomposition
method only to one of the tests included in the HW-index. This has two
implications for the estimations. First, the sample of countries that

P <0.10, ** p < 0.05, **+ p<001;
/ See the description of Table 4,
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Dependent variable; average annual growth rate in GDP per capita,

participated in the PISA test differs from the sample used in HW (2012).
As a first step in our analysis, we check whether the reduction in sample
size from 50 to 37 countries, due to our reliance on the PISA, changes
the results obtained in HW (2012). The second implication is that we
use the PISA test only for measuring skills, and not the complete set of
tests used for the HW-index. However, the PISA scores are highly cor-
related with the HW-index (r = 0.91). Further we will show below that
re-estimating the main models from HW (2012) with PISA scores in-
stead of the HW-index delivers very similar results. This suggests that
PISA scores are a good proxy for the HW-index and, therefore, we use
the PISA scores for estimating Eq. (1). Next, we decompose these PISA
scores into the two components and we use these two components for



