
ECON 300 – Fall 2003

Problem Set # 11 – Due Tuesday, November 25 at the beginning of class

A. SAS exercise

To conclude the ongoing SAS exercise, we are going to run a couple of growth regressions to see whether inequality in educational attainment has an adverse effect on economic growth.  The most plausible reason why inequality in educational attainment may adversely affect growth is that such inequality tends to be high in societies where a large percentage of the population has no or very little education.  Such societies do not have enough human capital to complement physical capital.  As a result, they may be unattractive for investment, resulting in low growth.

If you followed the previous SAS exercises, you will have all the necessary data already read by SAS.  What we need to do is to transform these data so it can be used for estimation.  The first step is to construct dependent variable, economic growth.  We are going to define it as the average log difference of the real GDP per capita between 1960 and 2000.  The explanatory variables are going to be the initial real GDP per capita, the average investment rate over the period 1960-2000, and the Gini coefficient for educational attainment.  Follow these steps (with suggested code) to construct the data set you will use for the regressions.
1) Create a file with the variable rgdpl for the year 1960 only.  Insert the following SAS code in your program at a point after you have created the file pwt61: 

data rgdpl60 (keep=isocode rgdpl60); 

  set pwt61; 

  if yr=1960;

  rgdpl60=rgdpl;

Notes: the statement in parenthesis after the data statement is a data set option.  It   tells SAS to keep only the variables isocode and rgdpl60.  The statement year=1960 restrict the dataset to observations for that year.  Finally, rgdpl60 is simply rgdpl with a different name to reflect that it is for the year 1960 only.

2) Now create a file with the variable rgdpl for the year 2000 only using a similar code to the one shown above.  Name the file and the variable rgdpl for year 2000 rgdpl00.
3) Now merge rgdpl60 with rgdpl00, creating the file rgdpl and construct the dependent variable, which we’ll call g.  Suggested code:
data rgdpl (drop=rgdpl60 rgdpl00); 

  merge rgdpl60 rgdpl00;
    by isocode; 

  g=(1/40)*(log(rgdpl00)-log(rgdpl60))*100;
  initial=rgdpl60;
Notes: The dataset option drop= tells SAS that we don’t want to keep in the dataset the variables rgdpl60 and rgdpl00.  The files rgdpl60 and rgdpl00 must be sorted by isocode for this to work.  I have not used a proc sort before the data step with the merge statement because the original dataset, pwt61, is actually sorted by isocode.  Finally, notice that the variable g is expressed in percentage.
4)  Now we are going to create the variable “average investment to GDP ratio during 1960-2000”, denoted igdp.  For that purpose we will use the PROC MEANS in a special way.  The code is as follows:

proc sort data=pwt61;

  by isocode;

proc means data=pwt61 noprint; 

  by isocode; 
  var ki;

  output out=ki (keep=isocode igdp) mean=igdp;

Notes: the option noprint in the proc means indicates that you don’t want SAS to print the output of this procedure.  The statement output out=ki tells SAS that you create a new dataset with the output of this procedure.  The keep option in parentheses after the file name indicates that you want the dataset ki to include only the variables isocode and igdp.  The var statement and the mean= option in the output statement tells SAS that you want the PROC MEANS to compute the means of the variable ki and name it igdp in the output file.  Finally, the by isocode statement tells SAS that you want to do this procedure separately for each isocode.  For this procedure to work, the input dataset (in this case pwt61) must be sorted by isocode.  That’s why a proc sort is introduced before the proc means.
5) Let’s now put together the information we extracted from the Penn World Tables.  Suggested code:
data one; 

  merge rgdpl ki;
    by isocode; 
Note: This file contains the dependent variable and two of the explanatory  variables.
6) In order to add the Gini coefficient, that we are going to construct from the Barro-Lee data, we need to add to the file above the code shcode.  Make sure to introduce the following suggested code in the program at a point after you have create the file codes:

proc sort data=codes;

  by isocode;

data one; 

  merge one codes;
    by isocode; 
Notes: We need to use a proc sort in this case because the file codes is originally sorted by the variable shcode.

7) Let’s now work with the Barro and Lee file.  This code, which is very complicated, creates a Gini coefficient for educational attainment.  Gini coefficients take a value from 0 to 1, with 1 meaning absolute equality and 0 meaning absolute inequality.  The source for the formula used below is an article by Castello and Domenech published in Economic Journal 112 (March of 2002).  Suggested code:

data gini (keep=shcode gini);

  set barrolee;

  x1=pyr1560/(lp1560+ls1560+lh1560);

    
  x2=syr1560/(ls1560+lh1560);

    
  x3=hyr1560/lh1560;

    
  gini=(lu1560+(lp1560*x2*(ls1560+lh1560)+lh1560*x3*(lp1560+ls1560))/

        
          (lp1560*x1+ls1560*(x1+x2)+lh1560*(x1+x2+x3)))/100;
Note: This is just a complicated formula.
8) In order to complete the dataset for estimation, we only need to merge the files gini and one.  Suggested code: 

proc sort data=one;

  by shcode;

data one; 

  merge one gini;
    by shcode; 
Note: we need to sort the file one by shcode before merging it with gini, because the latter is sorted by shcode.
9) You are (almost) all set.  Now run the following regressions: (a) g on initial and igdp;  (b) g on initial, igdp, and gini. 

10) Hand in a copy of the program and the output of the two PROC REGs you need to do in point 9.  Analyze the results:  Does higher inequality in educational attainment negatively affect economic growth?  If 
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.  [Hints: For this test you can use the t-statistic generated by SAS, but remember that the p-value that SAS gives is for 2-sided tests.  The degrees of freedom of the t-statistic are df = number of observations used in the regression minus number of parameters estimated.  When I run this program the regressions included 67 observations, and the second regression estimates 4 parameters, the intercept and the three slope parameters.]  [Comment: Serious research would require checking the data for outliers, but for the purposes of this exercise we can skip that step.]
B. Textbook exercises: Do the checked exercises in the sheets attached.
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