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Fall 2002

Lab #3  
 



Economic Growth – Solow Residual 

THIS LAB IS TO BE COMPLETED, WRITTEN UP AND HANDED IN AT THE END OF LAB PERIOD Please work with one or two partners and hand in one report.

Introduction


Currently, in class, we are looking at how real GDP (or output or income) grows over time in the United States, as well as the factors that contribute to economic growth. We have also noted that economic growth in the United States has slowed since the 1970’s. Today we will look to see if that is true. We will also examine the forces that drive economic growth, which are changes in K (capital), L (labor) and A (technology). Therefore, this lab focuses on one main finding from our theoretical models – the solow residual.

Purpose of the Lab

The purpose of today’s lab is to illustrate the solow residual using real world data. This will be done by considering the impact of growth in the labor supply and growth in the capital stock on economic growth. 

Procedure

1. Download the data from my website – lab3.xls. Note the 19541 means the 1st quarter of 1954 and 20023 (3rd quarter of 2002).

2. The data contain GDPR (real GDP), KK (Capital Stock), Labor Force Variables L1 (Men 25-54 in millions), L2 (Women 25-54 millions), L3 (all others 16+)

3. IN EXCEL, the first thing you will need to do is transpose the data. To do this, first click, INSERT… WORKSHEET… then return to the original datasheet… highlight the appropriate rows. Now, return to the inserted worksheet. Once there, click EDIT… PASTE SPECIAL (not just paste)… TRANSPOSE (which is on the bottom right). This will transpose your row data to columns. 

GROWTH ACCOUNTING

1. Using EXCEL, first calculate the total labor force (sum of L1 L2 and L3). Recall: That for formulas, you type = (L1+L2+L3) and copy down. The = sign is important because it informs EXCEL that you will be asking it to perform a function. Remember that for L1, L2, etc. you type the letter and number of the cell. 

2. Then calculate quarterly growth rates for real GDP, capital stock, and total labor force. Recall: Growth rates are calculated by =((GDPR(19702)-GDPR(19701))/(GPDR(19701))*100

3. Now calculate the average annual growth rate for the entire time period for all three variables: Y, K and L. Recall: to do this you average the quarterly growth rates (sum quarterly growth rates and divide by the number of years – not by the number of observations because this will give you the average quarterly growth rate, not annual growth rate).
Report   
1. These reports need not just state the answer – the entire report should be done in paragraph form and make sure all questions are answered. Write the text of your report in complete sentences.  The text must be word-processed.  The entire package should be neat and professional.

2. Graph data in time-series (year in the x-axis) real GDP, capital stock, and total labor force. Also graph growth rates (changes in) for real GDP, the capital stock, and the total labor force. Present your results clearly by table and/or graph. Both tables and graphs should have titles and the graphs should have legends. 

ANNUAL FOR ENTIRE TIME PERIOD



Recall: Growth Accounting: 
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3. From the entire time period, report a) the average annual growth rate in real GDP, b) the average annual growth rate in Capital, and c) the average annual growth rate in Labor. 

4. If we assume that the economy functions with a Cobb-Douglas production function, Y = AK(L1-( and that the share of income that is attributed to capital is 30%. 
a. What portion of the growth rate in GDP can you contribute to capital?
b. What portion of the growth rate in GDP can you contribute to labor?

c. It is said that technology is difficult to measure and that we can indirectly measure it by constructing a solow residual. What portion of GDP growth is attributed to technological change if we use the solow residual?

d. Is the solow residual close to what the textbook reports (which states that 1/3 of GDP growth is attributed to technological change)?
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