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Helpful Hints
 
Format: 
 


• The midterm or final should be no more than15 pages, including all tables and figures. 
You may single-space text. Please leave adequate (1-inch) margins on all sides and use a 
readable font. 
 


• Unlike previous homework assignments, which have had more data and statistical output 
than words, the final document should look like two essays. It should have more words 
than data, statistical output, and graphics.  


 
• As in any essay assignment, your first paragraph should restate the question and then 


state your answer to the question. The body of the essay should provide evidence to 
support your answer. 


 
• All tables and figures should be titled appropriately (e.g. Figure 1: Scatterplot of Real 


GDP versus % of population with primary education, 2009, Table 1: Bivariate regression 
of Real GDP on % of population with primary education, 2009). Axes should be labeled. 
The units of the variables should be indicated (e.g. % of population with primary 
education; log of real GDP per capita).  
 


• Regression tables can be copied over from Stata, as can graphs. Other tables containing 
summary statistics should be recreated in Word to ensure professional presentation.  


 
• The example below uses data from the Weil textbook. The dataset is on the course 


website (under Datasets) as weil_third_edition.dta. 
 
Guidelines: 
 
There are multiple steps to doing well on the midterm and final examinations.  First, you have to 
think through the “scientific method” stuff.  This includes formulating hypotheses, figuring out 
how to measure the concepts, and thinking through how to test your hypotheses using available 
data and the statistical techniques you know.  In addition, you need to identify a potential 
mechanism linking the relationship you seek to measure between your main independent variable 
and the outcome (dependent variable) you are studying.  Then you have to set up appropriate 
statistical tests, perform them, and interpret your results thoroughly and carefully.  Finally, you 
have to write up your results with appropriate graphics, presenting your work with precision and 
clarity. 
 
If you have questions as you work, you should post them to the course discussion board, which 
the TAs and the instructor read. That way, the rest of the class will have access to the response 
you receive. 
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1. Step one is to think about how to use the “scientific method.”  This is similar to what you 
have been doing in the homework.  Take out a piece of scratch paper to do this.   


 
OK, got my scratch paper 
 
 First, read the question.  Think about what you’ve learned in lecture, in section, and from the 
Weil textbook that is relevant to answering the question.  


 
Sample question: Does improved education lead to better economic growth? 
 
 Next, write down one or two hypotheses that are relevant to answering the question.  What is 
the independent variable?  What is the dependent variable?  How are they related, and why?  
Think through the causal relationship. Identify the mechanism. How might x cause y? Draw a 
simple diagram linking the cause to the effect via the pathway you specify. Make sure to label 
the pathway you specify with the mechanism. Think about how these connect to Weil and/or the 
lectures. 


 
OK, so I’ve thought about this question, and I think that education boosts economic growth 
because it encourages workers to adopt modern attitudes and practices, including individualism.  
So better education leads to discarding traditional attitudes and practices, which in turn leads to 
faster growth. In this hypothesis, the mechanism is cultural: workers are exposed to new ideas in 
the classroom and then behave differently in the workplace, producing more output.   
 
An alternative hypothesis that could explain the same outcome is that better education leads to 
better health outcomes, which leads to faster growth because healthier workers can produce 
more.  In this formulation, the mechanism is what we might call self-care: the more educated are 
more likely to access appropriate medical care when necessary, and more able to care for their 
own health on a daily basis.  So now I have two hypotheses.  I’m going to draw a simple diagram 
of each hypothesis: 
 
Hypothesis I: more education ---> more modern cultural practices ---> more productive workers 
---> faster economic growth 
 
Hypothesis II: more education ---> better self-care ---> better health ---> faster economic 
growth 
 
 Next, figure out how you’re going to measure each of these concepts.  What’s the best 
variable in the dataset to capture the idea behind each possible independent variable?  The 
dependent variable?  How can you measure any intermediate/pathway variables?  You might 
find it helpful to consult Weil in thinking about this, especially since almost all the variables you 
have been given in the datasets are taken directly from the textbook. 


 
I’m going to start with education.  How should I measure education?  If I think that high school 
is where all the learning takes place, I might use a measure like secsch09.  If I think college is 
key, I might use compcollegeadultpop2010.  If I think that overall years of education is the best 
measure, I might use avgsch2010. We also might check out what Weil uses to measure education 
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in his discussions of growth by consulting the textbook.   
 
Now on to growth.  Real GDP per capita growth is the most common measure of economic 
growth, but let’s be careful about choosing specific years.  I might construct my own measure of 
growth, by doing ((rgdpch in Later Year - rgdpch in Earlier Year)/(rgdpch in Earlier 
Year))/(Number of Years Between Earlier and Later Year) or I might see if there is a measure 
already available in the Weil dataset.   
 
OK, now on to intermediate variables.  How should I measure the adoption of modern as 
opposed to traditional culture?  Maybe I should take another look at the chapter in Weil that 
discusses culture.  And I might look at the dataset, remembering to enlarge the “variables” box 
to see the variable descriptions to the right of the labels.  OK, I’ll settle on techvstrad (% 
choosing technology over tradition) as a measure of modernity. How about health?  Should I use 
life expectancy or infant mortality?  I’ll try life expectancy (lifeex09). Ideally, I want to be able 
to justify my choices, or perhaps demonstrate my argument using different variables (that is, 
repeat the analysis with an alternate measure).  Now my hypotheses become: 
 
                       (+)                  (+)      
 avgsch2010 ---> techvstrad ---> rgdpgrowth 
 
                                   (+)              (+)         
 avgsch2010 ---> lifeex09 ---> rgdpgrowth 
 
 I put little plus signs (+) or minus signs (-) over the arrows so that I know whether my 
hypothesis predicts a positive (+) or negative (-) relationship between the two.  (The sign 
depends on how each variable is measured, of course, so don’t forget to check.) 
 
 Before moving on, don’t forget to write down the units each variable is measured in. You 
will need this information later, but you want to record it now. How is average schooling 
measured, for instance? Is it average number of years of education for all adults? Since the data 
you are using comes from the textbook, you can check there.  
  
 Next, examine your data.  Begin by listing your data by country and look at the list. Make 
sure the values are all within the expected range.  If you find that in one country, the average 
years of schooling is 200, you know there is a coding error! If you find a coding error, you have 
to fix it --- if you can find the correct number --- or drop the observation. Then move to 
scatterplots or other descriptive displays to get an idea of the basic pattern of your data and of the 
underlying bivariate relationships. 


 
First I examine techvstrad for each country. Wow! I think I’ve found an error in the dataset 
supplied by the author. Well, maybe not…. I’m going to assume instead that techvstrad is 
measured the “wrong” way and move on. Now I’m going to do a scatterplot of avgsch2010 and 
techvstrad, where avgsch2010 is on the x-axis and techvstrad is on the y-axis. (Remember to put 
your independent variable on the x-axis and your dependent variable on the y-axis.)  I expect to 
see that as avgsch2010 goes up, techvstrad goes up.  If I see that, great, the relationship follows 
from my hypothesis.  If I see a negative result, that goes against my expectations.  If I get a cloud 








4 


of points, then the data do not show any relationship, and more data is needed to draw any 
conclusions.  Whatever I get, I need to think about what I see and draw out an interpretation 
because whatever I see is only a correlation and does not itself identify causation. 
 
 Now you are ready to set up formal statistical tests of your hypotheses. You might want to 
begin with a simple bivariate regression and then set up a multivariate regression that includes 
some relevant control variables.  Think about what you need to control for.  You need to include 
as controls the other variables (on which you have data) that could affect the outcome you are 
studying. Be sure to test the overall relationship and also each individual part of your hypothesis.  
That is, you need to test each set of relationships that you are investigating.   


 
To test my first hypothesis I’ll do a bivariate regression of techvstrad (x) on the variable I 
created of GPD growth (rgdpchgrowth) (y) to see if there is a statistically significant 
relationship between the adoption of modern technology and economic growth.  I expect a strong 
positive relationship.  Once I have the initial regression output, I examine and interpret the 
results. This includes examining the sign on the coefficient, the size of the coefficient, and the p-
value, as well as the overall r2 of the regression model.   
 
Now I will do a multivariate model in which I will include both technological adoption and 
education.  In this model, rgdpchgrowth is my dependent variable, and techvstrad and 
avgsch2010 are independent variables. These were the two variables that captured the two 
competing theories I started with. I interpret my regression output.   
 
Now, as a final test, I will control for a few potential Z-factors: GDP per capita in some recent 
year (as a control for a country’s income) and rule of law (to control for a country’s institutional 
conditions). So now I have rgdpchgrowth as the dependent variable, and techvstrad, 
avgsch2010, rgdpch2009, and rulelaw2009 as independent variables.  I will be sure to interpret 
the coefficients on techvstrad and avgsch2010 since they are my main theoretically relevant 
variables (the others are included as controls).  I will make sure the controls have the “correct” 
(i.e. expected) signs. I will see which of the variables achieve p-values that indicate 
conventionally accepted levels of statistical significance.  
 
I will do the same sort of rigorous testing for the second hypothesis. 
 


Now pull together your results.  Do you find support in the data for any of your 
hypotheses?  Do you think more data are needed to make any firm conclusions?  Are 
your findings substantively significant (that is, do they make a big impact)?  


 
I will conclude, tying my results back to my original hypotheses.  I will be true to what the data 
and statistics say ― if I need more data to make a firm conclusion, because I get statistically 
insignificant coefficients, I will say so.  If my results fail to corroborate my hypothesis, I will 
report this.  


 
2. The write-up.  Your first draft might simply proceed in the order above, similar to a 


logbook (first I did this, then I did that).  This is how you did the previous homework 
assignments.  But then you need to transform your logbook into the more-familiar essay 
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style. In this format, you have a thesis that makes an argument, and you rely on the data 
and statistical analysis to provide support for your argument ― similar to a high school 
English essay.  This format requires a thesis paragraph, a concluding paragraph, and 
some “signposting” along the way to remind your reader how each step is linked to your 
thesis.   


 
In the example above, the thesis of the essay style could be as follows: “Many argue that 
increased education boosts economic growth, and I test this using data for 111 countries as of 
2000.  I find evidence for this view.”  Note the amount of detail provided in the first sentence: the 
number of countries and the year are both included. You want to locate your analysis for your 
reader. Or you might say “Many argue that increased education boosts economic growth by 
encouraging workers to adopt new technology, but I contend these views are mistaken.  Indeed, 
analyzing data from 111 countries as of the year 2000, I find scant evidence that education has 
big effect on the adoption of modern technology.”  The body of the essay uses data and data 
analysis to support the thesis --- much like in English essays where you refer to quotations to 
support your thesis, except here you refer to regressions and scatterplots.  Make sure to include 
supportive descriptive and statistical output.   
 


In your write-up, remember to label all the output so it is intelligible to the reader.  In 
scatterplots, both axes should be properly labeled. The figure should have a title, and so 
forth.  The reader should be able to interpret the figure by looking at it and not have to 
refer to the text to know what it depicts.  Likewise, you should give each regression a 
label (Bivarate Model, Multivariate Model, Multivariate with Controls, would be good 
places to start, for instance, but don’t forget to state the topic of the model) so that you 
can refer to each of them without confusing your reader.   Make sure to identify the 
dependent variable in every table reporting regression results. Likewise, specify the units.  
 
In your essay, if you refer to ideas from the textbook, you should provide an appropriate 
citation. There are many different ways to do this. A footnote with the full reference is 
one way, but you can also enclose the author’s name in brackets and provide the page 
number [Weil, p. 323] in the text. For these assignments, either is fine.  
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