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Preperations for the Statistics Session

Click ‘Data’ and look if you already have the ‘Data Analysis’ tool

(that’s Excel, I hope that’s obviously)
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Preperations for the Statistics Session
If you don’t have the tool yet, please install the add-in:

     
          
               
    

Activate or download the add-in and your’re good to go!



Disclaimer:

This is just a very brief introduction to a complex
topic. If you are interested in statistical methods,
you will have to put more work into it. This lesson
alone is not detailed enough to allow you to write

statistics-based papers.



Disclaimer:

Nevertheless, I want to show you that statistics
can be a lot easier than you might expact. You

don’t need to know any complicated models by
heart to use basic statistical tools in your

research. It also requires no mathematical skills.



Disclaimer:

Lastly, I am not an expert, just a fan. This is an
excerpt of what I have learned over several

statistics classes and through my thesis. So, I am
*technically* not an expert, but the experts never

explain it in a sensible way.



What are we doing here?

well, technically...



What are we doing here?

well, technically...

ECONOMETRICS
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S It is a combination of economics,

mathematics, and statistics 

Applied economics is always reliant on
econometrics

It relies on non-experimental data

Economic models are needed to interpret
the results
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Source: https://www.effectivedatastorytelling.com/post/a-deeper-dive-into-lego-bricks-and-data-stories



Why
tho?



Because you’re afraid of statistics

I know you’re skipping the statistics
part of every paper you read so far.
Been there, done that

It’s actually quicker and easier to
just check the output tables
instead of reading the explanation

Why tho?



Better understand the papers you
read

Check the quality of your work and
the work of others

Do your own research

Why tho?



asics



The Basics

What do we want to find out? 

The connection between two or more variables

What kind of connection do we hope for?

A causal relationship, correlations are not enough
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Comparing points
scored in a quiz

and time studied
for said quiz
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How much do the
average point
scores change

among
students with

different study
times?
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x Line of averages is
upwardsloping,

indicating a clear
and apparent

positive effect of
study time on the

point score
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All fun and games,
but what do we
need that for?
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Intercept: 
line starts at 20 points

Slope or Regression
Coefficient: 

80 points / 90 minutes
= 0.89 points per

minutes of studying
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Y = ß0 + ß1 * x1

Score = 20 + 0.89 * time

Y = dependent variable
ß0 = intercept
ß1 = slope or regression
coefficient
x1 = independent variable



Y = ß0 + ß1x1 + ß2x2 + ß3x3 + ß4x4 + ß5x5 + v1

Y = dependent variable
ßo = intercept
ß = regression coefficients
x = independent variables
v= error term



Dummy Variables

Dummies represent categorical data

They take on the values 0 (not present) and 1 (present)

If you want to differentiate between man and women, you
assign 1 to women and 0 to men (not women)



Dummy Variables

If you want to differentiate between man and women, you
assign 1 to women and 0 to men (not women)

Do not simultainously do a “man” category, where you assign 1
to men and 0 to women (not men)

If you have two dummies that exprss the same concept, you
will get faulty results



Warning!



Warning!

We already have left out a couple of important details

If you want to apply statistical methods in your thesis, read up
on the following problems:

Normal distribution, fuzziness, multicollinearity,
heteroskedasticity, endogeneity, ect



How to Excel
Regression



Y = ß0 + ß1x1 + ß2x2 + ß3x3 + ß4x4 + ß5x5 + v1

(log) GDP per Capita = 
ß0 + ß1 * nominal GDP per Capita growth +

 ß2 * Utilized FDI + 
ß3 * International Border + 

ß4 *Urbanization Rate + 
ß5 * Landlocked + v1













How to Read
Regression Results



Regression Output Table



Regression Output Table



Regression Output Table



R Squared

How much of the variation in the dependent variable is explained by
the independent variables

In our example, R Squared is 0.83882574

83.88 percent of the variation in the (log) GDP per capita of Chinese
provinces is explained by the nominal GDP growth, Utilized FDI, ect.



R Squared

Which of the following R Square values is the most desirable?

     A)  0.18326755
     B)  0.34278910
     C)  0.73356691

What does an R Square value of 0.93771268 tell us?

What would you recon is the lowest acceptable R Squared?



Regression Output Table



Adjusted R Squared

There is a problem with the R Squared indicator: it rises with every
independent variable you add. Therefore, there is a possibility to
artificially increase R Squared with irrelevant independent variables

The Adjusted R Squared indicator accounts for this by including the
number of independent variables.The acual variability in the
dependent variableis therefore close to this value

In our example, Adjusted R Squared is 0.789772705



Adjusted R Squared

Why do you need to report the Adjusted R Squared value alongside
the R Squared value?

Is the Adjusted R Squared usually higher or lower than the R Squared?
Or is either always the case?



Regression Output Table



Observations

Simple regression analysis requires at least 30 observations

This ensures adequate statistical power to detect meaningful
relationships between the dependent and independent variables

Estimates become more robust a more observations one includes

Findings can be generalized more easily if the sample size is bigger



Regression Output Table



Significance F

Tells you whether the regression model is useful in explaining the
variability in the dependent variable

If Significance F is smaller than 0.05, the overall model is statistically
significant (the chance that the model actually does not predict any
variance is smaller than 5 percent)

If Significance F is bigger than 0.05, the model is statistically
insignificant and there is no need to proceed with the interpretation
of the model



Significance F

We usually differentiate between the 5 percent level (0.05 and
below), the 1 percent level (0.01 and below), and the 0.1 percent level
(0.001 and below)

This can help you to interpet the statistical significance of the model
of any study. Significance levels are often denoted by asterisks: 
(*) for the 5, (**) for the 1, and (***) for the 0.1 percent level 

In our case, Significance F is at 9.82675E-08 (0.0000000982675)



Significance F

Does a Significance F value of 9.82675 indicate statistical significance?

At what level of significance are the Significance F values below?

     A)  0.0324450
     B)  0.5673309
     C)  7.9931E-05

What does a Significance F value of 0.02134 tell you?



Regression Output Table



P-value

Similar to Significance F, which tells us if the whole model is
significant, the P-value enables us to assess the significance of the
independent variables

The same levels apply here as well

If the P-value is above the  5 percent significance level, it does not
have to be interpreted and can be disregarded



P-value

Which of the variables in our
case are significant? At what
level of significance are they?



Regression Output Table



Coefficients (Slope)

Coefficients represent the average expected change in the
dependent variable following a one-unit change in the independent
variable, all else being equal

In our table, we find that the independent variable ‘Urbanization Rate’
has a coefficient of ~ 0.0113

Thus, if the urbanization rate of a province rises by one unit while all
other variables stay unchanges, we can expect the (log) GDP per
Capita to rise 0.0113 points



Coefficients (Slope)

If an independent variable is a dummy variable, coefficients
represent the difference in the average response between the
reference category (coded 0) and the category represented by the
dummy variable (coded 1)

In our example, we see that the independent variable ‘International
Border’ has a coefficient of ~ -0.0481. Provinces with international
borders are coded as 1, while those without are coded as 0



Coefficients (Slope)

Thus, if a province has an international border, its (log) GDP per
Capita is, on average and all else being equal, 0.0481 points smaller
than the average (log) GDP per Capita of provinces without
international borders

Lastly, we also receive our intercept, which tells us how high the
average (log) GDP per Capita of a Chinese province is without the
influence of any of the independent variables



Coefficients (Slope)

Choose one of the coefficients
and interpret its value. You
can ignore the P-value for this
exercises

Municipality and landlocked
are dummy variables



Coefficients (Slope)

We can see that the
independent variable A has a
coefficient of B points. Thus, if
A risies by one unit, all else
being equal, the average (log)
GDP per Capita rises B points.



Regression Output Table



Regression Output Table



Your Turn



Your Turn

Download the Excel data sheet I uploaded in our WueCampus
room

Try to experiment with different dependent and independent
variables and try to understan the output tables

Take note of some things you found interesting, we will discuss
your results in the end













Questions
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