Economics 102

Spring 2009

Answers to Homework 4

Due 4/1/09

Directions: The homework will be collected by your TA in a box before the lecture. Please make sure you know your TA name so that you can place your homework in the correct box. Please place your name, TA name and section number on top of the homework (legibly). Make sure you write your name as it appears on your ID so that you can receive the correct grade. Please remember the section number for the section you are registered, because you will need that number when you submit exams and homework. Late homework will not be accepted so make plans ahead of time. Good luck!

Question 1.

The economy of country A is described by the production function:
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In this equation the symbol Y stands for real GDP, K for capital and L for the employed individuals in this economy. The labor force at the beginning of time, period 0, is 100 individuals. Capital in each period is constant and equal to 120 units. Every period the labor force increases by 100 individuals and the unemployment rate stays constant at 10% of the labor force. (Suggestion: Use Microsoft Excel or some other computer program to do the calculations and the graphs of the questions posed below rather than a regular calculator. On the homework page of the class website is a link to some helpful guidelines for using Excel. )

a. Complete the following chart using the above information. Calculate real GDP with at least 3 decimal places. Hint: this will be far easier if you use Excel to do these calculations and you may present your own Excel Chart as the answer to this question.

[image: image2.emf]Aggregate Variables Capital (K) Labor Force Unemployed Employed Real GDP (Y)

Period 0 120 100 10 90 103.9230485

Period 1 120 200 20 180 146.9693846

Period 2 120 300 30 270 180

Period 3 120 400 40 360 207.8460969

Period 4 120 500 50 450 232.3790008

Period 5 120 600 60 540 254.5584412

Period 6 120 700 70 630 274.9545417

Period 7 120 800 80 720 293.9387691

Period 8 120 900 90 810 311.7691454

Period 9 120 1000 100 900 328.6335345

Period 10 120 1100 110 990 344.6737588


b. Graph Real GDP and the employment level for this economy. Please measure real GDP on the y-axis and employment on the x-axis. For this question it is fine to present your answer as an Excel Graph (hint: this is much easier to do with a program like Excel).
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  Note: Period zero is depicted as period 1.

c. Suppose now that instead of capital being constant at 120 units during the periods of our analysis capital is instead equal to 240 units. Nothing else changes about this problem (e.g., the labor force still increases as described earlier in the problem). In one graph present real GDP under both situations: situation one, where capital is equal to 120 units and situation two, where capital is equal to 240 units. On your graph measure real GDP on the y-axis and employment on the x-axis. (Hint: once again, this will be easier to do if you use Excel to calculate the necessary values and then use Excel to graph the two situations.) 
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d. Suppose the level of employment is equal to 180 people. What is the percentage change in the productivity of labor from the first situation when capital is equal to 120 units to the second situation when capital is equal to 240 units?  

It generates a 41 percent increase in productivity. This is the result of an increase from 146.97 to 207.85

(Extra Fun. This is NOT mandatory. For a constant level of labor calculate the derivative of Y with respect to capital and take the limit when capital tends to zero of this expression.  What does this tell us of the benefits of increasing capital when capital levels in an economy are extremely low?)

ANS: 
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This implies that for very low levels of capital the gains obtained in production by increasing the level of capital are gargantuan.

e. Using the previous information assume that for period 0 we know that this economy consists of two types of firms, agricultural and industrial firms. 

Agricultural firms have a labor demand given by:

W/P = 4000-(Lagriculture/3)

Industrial firms have a labor demand given by:

Lindustry=3000-(W/P)*(7/8)

where W/P is the real wage rate and L refers to labor demand (thus Lagriculture is the demand for workers by the agricultural firms). Assume that in period 0 the aggregate price level P is equal to 1, and therefore the real wage (W/P) is equal to the nominal wage (W). Find the aggregate labor demand in this economy and then calculate the real wage in this economy for period 0. 

ANS:

The labor demand is:
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The real wage is 3970.

For a fixed labor supply of 90 individuals real wages are 3847.74 if you plug this number into the segment of the market that includes both the agricultural and the industrial demand for labor. But, if you do this you get a value for the equilibrium real wage that is greater than the maximum possible real wage for this segment of the labor demand curve (the value you get is 3428.57 or (24000/7)) . Thus, the only segment of the market that matters is the one comprised of the agricultural demand for labor. For this segment of the market demand curve for labor the real wage is therefore 3970.

Question 2.

Each of the following questions involves calculating some aspect of real GDP.

a. A day before his birthday (June 6, 2009) Bruno sells his hair salon for $100,000. In addition he sells his car (produced in 2002) for $25,000. That same day he provides 5 hair cuts for $15 per haircut. On his birthday he dies leaving an inheritance of $125,000 to his best friend.

The change in GDP due to these events is _____$75________

The only real good or service being provided in this example is the service of a haircut. The other pieces of information refer to old production or the receipt of an  inheritance that does not represent current production.

b. Bakery A annually uses $10 million worth of sugar, flour, and eggs (assume all three of these ingredients are produced in the same year that the bread is produced) to produce its bread. Wages and salaries in Bakery A for the year are equal to $40 million; the bakery's only other annual expense is $15 million in interest that it pays on its bonds. The annual profits for the owner of the bakery are $ 10 million. 

The bakery’s annual effect on GDP equals _____$75 million_________

Here all of the information is added because all the monetary amounts refer to factor payments made during the year of interest in the GDP calculation. This includes the profits of the owner of the bakery and, more importantly, of the industries where the intermediate goods where produced. 

c. On April 30, Carlos decides to stop throwing away $60 a month on convenience store ice cream.  In the economy where Carlos lives, supply=demand at every moment in time: thus, Carlos’ decisions immediately affect firm output. At the same time that Carlos stops buying convenience store ice cream, he buys $200 worth of equipment, milk, butter, sugar, and cream and makes his own ice cream for the rest of the year.

The change in GDP due to these actions by Carlos is _____-$280 _________

For this problem GDP is affected negatively by the decrease in consumption of Carlos for an 8 month period which affects firms directly given the supply=demand assumption: thus, GDP decreases by (8 months)($60 per month) or by -$480. Also, GDP increases positively by the $200 expenditure Carlos makes. Combining the -$480 with the $200 expenditure yields a change in GDP equal to -$280.

d. Laura, who lives in Nebraska, finds $50,000 in a garbage bag this year when she goes to throw away her own garbage. Instead of reporting it to the authorities she decides to start her own business. To do so she buys $32,000 worth of equipment from Torcidos Ltd. of Venezuela and $18,000 from Tornado Ltd. from Washington, Kansas. Both purchases are made during this year and all the equipment was produced during this year.

The change in GDP due to Laura’s actions is equal to ____$18,000__________

You could answer this question directly noting that internal production only increases in Kansas while the rest is foreign production. You could also use the expenditure approach and take the purchases as investment and the equipment from Venezuela as imports.

e. Econ Artists, Inc., located in Newton, Massachusetts produces 100,000 new Macroeconomic books this year and it prices each textbook at $115. These textbooks are basically the same book as last year’s textbook with the addition of some new graphs and examples. 10,000 of these textbooks are sold abroad and 60,000 of these textbooks are sold in the US. The remainder of the textbooks produced this year remain unsold on warehouse shelves.

The contribution to this year’s GDP from Econ Artists, Inc. is equal to ____$11.5 million__________

You could again just look at domestic production of final goods or use the expenditure approach, where there is an increase in consumption, exports, and investment, via inventories

List of Notations for Next Two Questions

C = Consumption
SPrivate = Private Saving

I = Investment
SGovernment = Government Saving

G = Government spending
T = Tax

X = Export
TR = Government Transfers

IM = Import
KI = Capital Inflow

Question 3. Classical Model.

By definition, we have the following equations:
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and
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In a loanable funds market equilibrium, we have
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a.) Show that, in a loanable fund market equilibrium, we have
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b.) Show that if the lonable funds market is in equilibrium, we must have
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c.) Explain why capital inflow is equal to IM – X instead of X – IM.

Answer 3. Classical Model.

a.) Substituting the definition of SGovernment (3) and KI (4) into the equilibrium condition of the loanable funds market (5), we have
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b.) Using the definition of Expenditure (1), Income (2), SGovernment (3) and KI (4), and the equilibrium condition of the loanable funds market (5), we have
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c.) If an economy spends more on imports than it earns from exports, then the difference between imports and exports must be borrowed from foreigners. The difference between imports and exports, which is the amount of funds borrowed from foreigners, is the economy’s capital inflow.

Question 4. Fiscal Policy.

We know that, in a loanable funds market equilibrium, we have
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which implies that
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a.) Suppose the government of an economy decides to increase its spending. Holding everything else constant, what are the effects of the increase in government spending on the loanable funds interest rate and the equilibrium level of investment?

The diagram below shows the effects of an increase in government spending in the loanable funds market. The equilibrium interest rate in the loanable funds market will increase and the equilibrium level of investment will decrease.

 SHAPE 



b.) Suppose the equilibrium level of investment is exactly equal to the depreciation of the economy’s capital for the year. That is, the quantity of capital is constant over time. Suppose the government increases its level of spending holding everything else constant and that furthermore, this increase in government spending has no effect on the equilibrium level of employment. What is the effect of this increase in government spending on output and output per unit of labor?

Since the increase in government spending causes a decrease in the equilibrium level of investment (hint: think about the effect of this increase in government spending on the loanable funds market), the depreciation in capital will be greater than the new equilibrium level of investment during the current period. As a result, the level of capital in the next period will be less than the level of capital in the current period: this implies that the level of output in the next period will fall relative to its level in the current period. The diagram below shows the change in the level of output in the next period after the increase in government spending.

 SHAPE 



Note: that the above aggregate production function is drawn holding labor and technology constant. 
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