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Economics 102 
Fall 2015 
Answers to Homework #4 
Due Monday, November 9, 2015 

 
Directions: 

• The homework will be collected in a box before the large lecture. 
• 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. 

• Late homework will not be accepted so make plans ahead of time. Please show 
your work. Good luck! 

Please realize that you are essentially creating “your brand” when you submit this 
homework. Do you want your homework to convey that you are competent, careful, 
professional? Or, do you want to convey the image that you are careless, sloppy, and 
less than professional. For the rest of your life you will be creating your brand: 
please think about what you are saying about yourself when you do any work for 
someone else! 

 
 
1.- Speaking in Real Terms: CPI and Nominal Values Adjustment. 

 
The following table shows information about the CPI-U between 1989 and 2014. This index is 
similar to the standard CPI but includes the all-urban consumer population and excludes rural 
consumers, the military and institutional population. You can download the historical series from 
1913 in http://www.bls.gov/cpi/tables.htm (detailed reports). 

 
Year CPI Year CPI 

1989 124.0 2002 179.9 
1990 130.7 2003 184.0 
1991 136.2 2004 188.9 
1992 140.3 2005 195.3 
1993 144.5 2006 201.6 
1994 148.2 2007 207.3 
1995 152.4 2008 215.3 
1996 156.9 2009 214.5 
1997 160.5 2010 218.1 
1998 163.0 2011 224.9 
1999 166.6 2012 229.6 
2000 172.2 2013 233.0 
2001 177.1 2014 236.7 

http://www.bls.gov/cpi/tables.htm
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a. You can think of the CPI-U index as a more accurate measure of inflation if you want to 
compare the cost of living in urban areas. Using the information above, compute the annual 
inflation rate in the US economy. Put your answers in a table with the following format 
(notice you will need to expand the table to include all the years from 1990 through 2014). 

 
 
Year 

 
CPI 

Inflation 
rate 

1990   

1991   

1992   

....   

2014   
 

Answer: 
 

Use the usual formula for percentage changes: Percentage change = [(New Value - Old 
Value)/(Old Value)]*(100%) or simplifying, percentage change = (New Value / Old Value - 
1) *100 

 
 
Year 

 
CPI 

Inflation 
rate 

1990 130.7 5.40 
1991 136.2 4.21 
1992 140.3 3.01 
1993 144.5 2.99 
1994 148.2 2.56 
1995 152.4 2.83 
1996 156.9 2.95 
1997 160.5 2.29 
1998 163.0 1.56 
1999 166.6 2.21 
2000 172.2 3.36 
2001 177.1 2.85 
2002 179.9 1.58 
2003 184.0 2.28 
2004 188.9 2.66 
2005 195.3 3.39 
2006 201.6 3.23 
2007 207.3 2.83 
2008 215.3 3.86 
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2009 214.5 -0.36 
2010 218.1 1.64 
2011 224.9 3.16 
2012 229.6 2.07 
2013 233.0 1.46 
2014 236.7 1.62 

 
 
b. Now, compute the inflation rate between 1990 and 2000 and then between 2000 and 2010 

(inflation rate measured over a decade or ten-year period of time). Put your answers in the 
following table: 

 
 
Year 

 
CPI 

Inflation 
Rate 

1990   

2000   

2010   
 

Answer: 
 

 
Year 

 
CPI 

Inflation 
Rate 

1990 130.7  

2000 172.2 31.8 
2010 218.1 26.6 

 
 
c. Assume that the salary for a professor was $90,000 in 1991, $140,000 in 1998 and $200,000 

in 2012. Convert all of these salary amounts from current dollar measures to constant dollars 
where the base year is 2014 (so convert to 2014 dollars). In what year did the professor earn 
more in real terms? 

 
Answer: 

 
We can use the idea that to take a nominal value to a real value we have to adjust it by the 
price level, in this case the CPI index. 

 
Real Value in 2014 = (Nominal Value in t) / (CPIt/CPI2014) 

 
Or you can use another formula that will provide the same results (actually it is the same as 
above, just re-ordered). First, compute the inflation rate between 2014 and the relevant years. 
Then we adjust each value with the corresponding rate: 

 
Real Value = (Nominal Value) * (1+Inflation/100) 
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Year 

Inflation Rate Relative 
to 2014 

Nominal 
Wage 

Real Wage in 2014 
Dollars 

1991 73.8 $90,000 $156,420 
1998 45.2 $140,000 $203,280 
2012 3.1 $200,000 $206,200 

 

Once we convert these salary amounts to real dollars we see that the professor is better off in 
2012. 

 
d. Suppose that on January 1, 1995 a bank lends $10,000 to a person. The bank and the 

individual both agree that the real interest rate charged on the loan should be 10% and the 
loan is going to be totally paid ($10,000 plus interest), in a one-time payment, on December 
31, 1996. Suppose the two parties to this transaction can perfectly foresee what the inflation 
rate for this period is going to be. Given this information, what is the nominal rate the Bank 
has to charge on this loan? Assume that the CPI is computed at the beginning of each year. 

 
Answer: 

 
The inflation rate during the period is: (160.5/152.4 -1) *100=5.31% 
Real Interest Rate = Nominal Interest Rate – Expected Inflation 
Nominal Interest Rate = Real Interest Rate+ Expected Inflation = 10% + 5.31% = 15.31% 

 
 
e. Assume the same conditions exist as in question 1d, but now the bank and the borrower 

cannot predict the inflation rate perfectly. Assume that both the bank and the borrower expect 
an inflation rate of 7% over this period of time. Given this information, what is the nominal 
rate charged on the loan now? Given the actual inflation rate (from your calculations and the 
provided data), who wins from this loan contract and who loses from this loan contract? 
Explain your answer fully. What if the expected inflation rate is 3% during this period? 
Does your answer change as to who wins and who loses? And, if so, why did your answer 
change? 

 
Answer: 

 
Nominal Interest Rate = Real Interest Rate + Expected Inflation = 7% + 10% = 17% 

 
Therefore, the nominal rate charged by the bank is 17%, but the actual increase in the level of 
prices was 5.31% in that period. This means that the bank is better off because they actually 
earned a real interest rate of: 17% - 5.31%= 11.69% instead of the 10% they had anticipated , 
however, the borrower is worse off since they had to pay a real interest rate of 11.69% (in 
comparison with the initial situation of perfect forecasting). If the expected inflation is 3%, 
the nominal rate would be 13% and now the borrower would be benefited since they would 
have to pay a real interest rate of 13%-5.31% = 7.69%. 



5  

f. Suppose that in December, 2008 the labor union of a firm is negotiating with the owners of 
the firm the new nominal wages that are going to prevail during 2009 in the company. 
Assume the labor union has a perfect forecast of inflation during the relevant period, that is, 
the expected inflation rate is equal to the actual rate of inflation. Workers know that because 
of the recession it is difficult to increase real wages for next period and so they agree with the 
owners of the firm in keeping the real wage constant. Given this information and the data you 
were provided, by how much should the nominal wage change? Show how you calculated 
your answer. 

 
Answer: 

 
Since they have perfect forecast, they know the inflation rate is going to be -0.36, that is 
actually a deflation. Therefore, they would have to lower nominal wages by 0.36% in order 
to keep the purchasing power of the money they earn at the same level. 

 
 
g. What if the labor union anticipates that the expected inflation rate is 1% during this period? If 

the union successfully negotiates a 1% increase in nominal wages for this period, who is 
better off once the actual inflation rate is accounted for? Explain your answer. 

 
Answer: 

 
In this case, workers are benefited because they had an increase in the nominal wage of 1% 
while during the period there was deflation. The new real wage as having increased in 
percentage terms by 1% + 0.36% = 1.36%. 

 
 
2.- Two Different Aggregate Production Functions. 

 
Consider two countries: A and B. The aggregate production function of country A is given by: 
Y = TK1/2L1/2 

 
And the aggregate production function of country B is given by: 
Y = TKL 

 
where Y is real GDP, T represents the state of the technology, K is units of capital, L is units of 
labor (in this case, the number of workers). Labor and capital are the only inputs used in both 
countries to produce real GDP. Initially K is equal to 10 units in both countries. In country A, the 
state of the technology is represented by T=300 and in country B the technology is T=10. 
Answer the following questions based on the above information and the table below (you will 
need to expand it from the truncated form provided here and fill in the missing values using a 
spreadsheet program). You do not need to submit these tables with your homework, but you do 
need to submit the graphs drawn from these tables. The graphs need to be generated by the 
spreadsheet program and NOT hand drawn graphs of the data. 
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L K Y Marginal 
Product of 
Labor (MPL) 

Labor 
Productivity 
(Y/L) 

0 10  --- --- 
1 10    
2 10    
. .    
. .    
. .    
100 10    

 
 
a. Use Excel to graph the relationship between L and Y in country A and country B. Measure L 

on the horizontal axis and Y on the vertical axis. You will likely find it easier to graph this 
relationship in two different graphs. Make sure you use a spreadsheet program to draw these 
graphs from the data you calculated in the above table! 

 
Answer: 

 
10000 

 
9000 

 
8000 

 
7000 

 
6000 

 
5000 

 
4000 

 
3000 

 
2000 

 
1000 

 
0 

1    4    7   10  13  16  19  22  25  28  31  34  37  40  43  46  49  52  55  58  61  64  67  70  73  76  79  82  85  88  91  94  97 100 

Production Function Country A 
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12000 Production Function Country B 
 

10000 

 
 

8000 

 
 

6000 

 
 

4000 

 
 

2000 

 
 

0 
1     4     7    10   13   16   19   22   25   28   31   34   37   40   43   46   49   52   55   58   61   64   67   70   73   76   79   82   85   88   91   94   97 100 

 
 
 
b. Use Excel to draw two graphs that depict the relationship between MPL and Labor 

Productivity and L. In the first graph represent country A; and in the second graph represent 
country B (make sure label these graphs completely and carefully). In each graph measure L 
on the horizontal axis and MPL and Labor Productivity on the vertical axis. For both graphs 
use Excel, the values you obtained in your spreadsheet program, and the graphing tool to 
generate these graphs. 

 
Answer: 

 
Country A: MPL and Y/L 

 

1000 

900 

800 

700 

600 

500 

400 

300 

200 

100 

0 

 

 
 

 

1     4     7    10  13  16  19  22  25  28  31  34  37  40  43  46  49  52  55  58  61  64  67  70  73  76  79  82  85  88  91  94  97 100 
 

MPL Y/L 
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Country B: MPL and Y/L 
 

120 

 
 

100 

 
 

80 

 
 

60 

 
 

40 

 
 

20 

 
 

0 
1    3    5    7    9   11  13  15  17  19  21  23  25  27  29  31  33  35  37  39  41  43  45  47  49  51  53  55  57  59  61  63  65  67  69  71  73  75  77  79  81  83  85  87  89  91  93  95  97  99 

 
MPL Y/L 

 
 

c. Describe verbally what happens to the marginal product of labor as the level of labor usage 
increases in both countries. Does the marginal product of labor show different patterns in the 
two countries? Which pattern do you think is the one you are more likely to find in the real 
world? 

 
Answer: 

 
The graph of the marginal product of labor for the two countries differs. In country A when 
the level of labor usage increases, holding constant the level of capital, the marginal product 
of labor decreases: that is, the addition to total output from hiring an additional unit of labor 
gets smaller and smaller. In country B, however, the marginal product of labor is constant, 
showing that each additional unit of labor produces the same quantity of output. Economists 
have found that properties of the production function of country A are more consistent with 
real world data. The idea is that if we are holding capital constant, as more and more labor is 
hired, the labor has less capital per worker to work with and so the additional workers will 
not be as productive as were the workers hired earlier who had access to more capital per 
worker. 

 
d. As the amount of labor increases, what happens to labor productivity in each of these 

countries? Explain why labor productivity exhibits different patterns in country A and 
country B. 

 
Answer: 

 
In country A, labor productivity decreases as the amount of labor used increases. This is 
intuitive since we know that output is increasing as labor increases, but at a diminishing rate. 
Therefore, each additional unit of labor is producing less than the previous worker and so the 
ratio Y/L has to decrease. In country B, however, each additional worker produces the same 
and so the ratio Y/L remains constant and is equal to the MPL. 
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e. Given the information above, complete the following table: assume that L = 40 for both 
countries. Note: you have already computed these values in the first part of this problem: you 
just need to complete the table and then discuss this next question in your answer. Which 
country has a higher GDP, MPL and labor productivity at this point? 

 
 L Y MPL Y/L 
Country A     

Country B     
 

Answer: 
 

 L Y MPL Y/L 
Country A 40 6000 75.5 150 
Country B 40 4000 100 100 

 

Country A has higher GDP and labor productivity, but lower MPL. 
 

f. Compute the rate of growth of GDP and labor productivity for each country if both of them 
increase the number of workers from L = 40 to L = 41. Which country has higher rate of 
growth? Explain your results verbally. You will find it handy to complete the following table 
before explaining your results. Carry your answer out to two places past the decimal. 

 
  

L 
 
Y 

 
Y/L 

Growth Rate of 
GDP (%) 

Growth Rate of 
Y/L (%) 

Country A 40     

41     

Country B 40     

41     
 
 

Answer: 
 

  
L 

 
Y 

 
Y/L 

Growth Rate of 
GDP (%) 

Growth Rate of 
Y/L (%) 

Country A 40 6000 150   

41 6074.53 148.15 1.24% -1.23% 

Country B 40 4000 100   

41 4100 100 2.5% 0% 
 
 

The marginal product of labor (MPL) is lower in country A than in country B and so the 
increase in GDP, given the same change in labor, must be higher in country B. In country A 
the labor productivity decreased when the number of workers hired increased, while in 
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country B, the labor productivity measure remained unchanged because each additional unit 
of labor is producing the same amount per worker as the previous unit of labor. 

 
 
g. Now assume that in one decade the capital stock increases in country A by a factor of 4-so 

now the capital stock in country A is K = 40. Using your spreadsheet skills draw a new graph 
of the original aggregate production function for country A when K = 10 and the new 
aggregate production function for country A when K = 40. Your graph should measure L 
along the horizontal axis and real GDP along the vertical axis. Make sure this graph is 
carefully and completely labeled. Then, in your own words, explain the effect on country A's 
MPL and labor productivity from this increase in capital assuming that country A has L = 40. 
Fill in the following table to guide your explanation: 

 
K Y MPL Y/L 
10 (initial situation)    

40 (new situation)    
 

Answer: 
 

GDP Country A 
 
 

20000 

 
18000 

 
16000 

 
14000 

 
12000 

 
10000 

 
8000 

 
6000 

 
4000 

 
2000 

 
0 

1    3    5    7    9   11  13  15  17  19  21  23  25  27  29  31  33  35  37  39  41  43  45  47  49  51  53  55  57  59  61  63  65  67  69  71  73  75  77  79  81  83  85  87  89  91  93  95  97  99 

 
Notice that this is represented as a shift in the production function. Now, with the same units 
of labor, the GDP is higher. 

12000 

6000 

K=10 K=40 
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K Y MPL Y/L 
10 (initial situation) 6000 75.5 150 
40 (new situation) 12000 150.9 300 

 

As expected, the increase in the capital stock increases the MPL and the productivity of 
labor. 

 
 
h. Suppose that during the same decade, a migration wave arrived in country B and this 

migration resulted in the number of workers in country B increasing to L = 60. There was no 
change in the capital stock in country B. Given this information, what happens to real GDP 
in country B due to this migration wave? Illustrate your answer with a graph of country B's 
aggregate production function with real GDP measured on the vertical axis and labor 
measured on the horizontal axis. Label the initial point of production (when L = 40) and the 
new point of production after the migration wave (when L = 60). Then explain what 
happens to MPL and labor productivity due to this migration wave. Here's a table to help 
you organize your answer to this last question. 

 
L Y MPL Y/L 
40 (initial situation)    

60 (after migration wave)    
 
 

Answer: 
 
 

12000 GDP Country B 
 

10000 

 
 

8000 

 
 

6000 

 
 

4000 

 
 

2000 

 
 

0 
1     4     7    10   13   16   19   22   25   28   31   34   37   40   43   46   49   52   55   58   61   64   67   70   73   76   79   82   85   88   91   94   97 100 

6000 

4000 



12  

 
 
 

This is represented as a movement along the production function. 
 

L Y MPL Y/L 
40 (initial situation) 4000 100 100 
60 (after migration wave) 6000 100 100 

 

Notice that in the case of this production function the MPL and labor productivity remain 
constant. 

 
i. Suppose that country A is producing with L = 40 and K = 40 while country B is producing 

with L = 60 and K = 10. Furthermore, suppose that country B's GDP increases by 3% per 
year (we have no idea how they are managing this, we are just accepting this constant annual 
growth rate). Given these assumptions how many years would it take for country B to reach 
the GDP level of country A? For this question assume that the GDP level of country A does 
not change over time: that is, GDP in country A stays at that level associated with L = 40 and 
K = 40. 

 
Answer: 

 
The GDP level of country B is 6,000 and the GDP level of country A is 12,000. Therefore, 
we can use the Rule of 70 to approximate how long it takes for country B to double its GDP 
from 6,000 to 12,000: 

 
70/3=23 years. 

 
j. Assume we have the exact same set-up as in part (i) of this question. What would have to be 

the rate of growth in GDP in country B if country B wants to reach the level of GDP that 
country A has in 10 years? 

 
Answer: 

 
Using the Rule of 70 again: (70/rate of growth) = 10 and so, the GDP should increase at a 
rate of 7% per year. 

 
 
3.- Long Run Growth Policies 

 
In this exercise we will continue referring to country A from the previous problem. Now assume 
that the production function is given by: 

 
Y = TK1/2 (HL)1/2 
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Where, as before, Y is real GDP, T represents the technology, K is units of capital, and L is units 
of labor. However, there is one difference with respect to problem 2: Now, the production 
function includes H, a term that captures the level of human capital of the country. You can view 
this variable as a factor that adjusts for the quality of the labor force: for example, as H increases 
this means that HL is a larger number and therefore has a larger impact on the final value of Y. 
Assume T=300, L=40, K= 10 and H=1 as in the initial situation from the previous problem. 

 
a. For this question, draw a graph illustrating the initial aggregate production function and the 

new aggregate production function if T increases from 300 to 450. Label your graph 
carefully and completely. The y-axis should measure real GDP and the x-axis should 
measure labor. Indicate where the economy is producing on each graph given the above 
information. Then, compute the rate of growth of GDP and the value of GDP per capita 
(assume that the population is equal to the number of workers country A has). Finally 
provide an explanation for each of the results you give. You will find it helpful to complete 
the following table before you write your explanation. Don't forget to draw the graph! 

 
 
T 

 
Y 

 
Y/L 

Growth rate 
of GDP (%) 

Growth  rate  of  GDP 
per capita (%) 

300     

450     
 
 

Answer:  
 

GDP for Different Technological States 
 

16000 

 
14000 

 
12000 

 
10000 

 
8000 

 
6000 

 
4000 

 
2000 

 
0 

 
T=300 T=450 

9000 

6000 

1 3 5 7 9 11
 

13
 

15
 

17
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23
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27
 

29
 

31
 

33
 

35
 

37
 

39
 

41
 

43
 

45
 

47
 

49
 

51
 

53
 

55
 

57
 

59
 

61
 

63
 

65
 

67
 

69
 

71
 

73
 

75
 

77
 

79
 

81
 

83
 

85
 

87
 

89
 

91
 

93
 

95
 

97
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T 

 
Y 

 
Y/L 

Growth rate 
of GDP (%) 

Growth rate of GDP per 
capita (%) 

300 6000 150   

450 9000 225 50% 50% 
 
 

Technological progress allows workers to produce more than before, even with the same 
amount of physical and human capital. 

 
b. For this question, draw a graph illustrating the initial aggregate production function and the 

new aggregate production function if human capital increases from H = 1 to H = 1.5. Label 
your graph carefully and completely. The y-axis should measure real GDP and the x-axis 
should measure labor. Indicate where the economy is producing on each graph given the 
above information. Then, compute the rate of growth of GDP and the value of GDP per 
capita (assume that the population is equal to the number of workers country A has). Finally 
provide an explanation for each of the results you give. You will find it helpful to complete 
the following table before you write your explanation. Don't forget to draw the graph! 

 
 
H 

 
Y 

 
Y/L 

Growth rate 
of GDP (%) 

Growth  rate  of  GDP 
per capita (%) 

1     

1.5     
 

Answer:  
 

GDP for Different Levels of Human Capital 
 

14000 

 
12000 

 
10000 

 
8000 

 
6000 

 
4000 

 
2000 

 
0 

 
H=1 H=1.5 

7348 
 
6000 

1 3 5 7 9 11
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27
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35
 

37
 

39
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43
 

45
 

47
 

49
 

51
 

53
 

55
 

57
 

59
 

61
 

63
 

65
 

67
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93
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H 

 
Y 

 
Y/L 

Growth rate 
of GDP (%) 

Growth  rate  of  GDP 
per capita (%) 

1 6000 150   

1.5 7348.5 183.7 22.5% 22.5% 
 
 

Human Capital represents the improvement in labor created by education and knowledge 
embodied in the workforce. That means, that with a given amount of capital and technology, 
workers are able to produce more than before. 

 
 
c. For this question, draw a graph illustrating the initial aggregate production function and the 

new aggregate production function if the capital stock increases from K = 10 to K = 15 and 
simultaneously the unit of labor hired (and, by assumption, the population in this problem 
increases to L = 60. Label your graph carefully and completely. The y-axis should measure 
real GDP and the x-axis should measure labor. Indicate where the economy is producing on 
each graph given the above information. Then, compute the rate of growth of GDP and the 
value of GDP per capita (assume that the population is equal to the number of workers 
country A has). Finally provide an explanation for each of the results you give. You will find 
it helpful to complete the following table before you write your explanation. Don't forget to 
draw the graph! 

 
 
L 

 
K 

 
Y 

 
Y/L 

Growth rate of 
GDP (%) 

Growth rate of GDP per 
capita (%) 

40 10     

60 15     
 
 

Answer: 
 

GDP for Different Levels of K and L 
 

14000 

 
12000 

 
10000 

 
8000 

 
6000 

 
4000 

 
2000 

 
0 

1    3    5    7    9   11  13  15  17  19  21  23  25  27  29  31  33  35  37  39  41  43  45  47  49  51  53  55  57  59  61  63  65  67  69  71  73  75  77  79  81  83  85  87  89  91  93  95  97  99 
 

K=10 K=15 

9000 

6000 
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GDP p/c for Different K and L 
 

1400 

 
1200 

 
1000 

 
800 

 
600 

 
400 

 
200 

 
0 

1    3    5    7    9   11  13  15  17  19  21  23  25  27  29  31  33  35  37  39  41  43  45  47  49  51  53  55  57  59  61  63  65  67  69  71  73  75  77  79  81  83  85  87  89  91  93  95  97  99 
 

K=10 K=15 

 
 
 

 
L 

 
K 

 
Y 

 
Y/L 

Growth rate of GDP 
(%) 

Growth rate of GDP 
per capita (%) 

40 10 6000 150   

60 15 9000 150 50 0 
 

The level of GDP changed by 50% but the GDP per capita did not change at all. This is 
because the population increased by the same percentage as did the stock of physical capital. 

 
d. Given this analysis, what policies would you suggest to governments in order to increase the 

welfare of the population where welfare is measured as GDP per capita? Mention at least one 
policy per example you worked with in the first three parts of this problem. 

 
Answer: 

 
- Technological Progress: The government could spend resources in research-oriented 

institutions. The government could also create incentives for the private sector to spend 
money in the development of new technologies. For example, patents on these new ideas 
could be provided so that innovators were rewarded for their contributions. 

- Human Capital: This is specially related to the amount and quality of education. Policies 
oriented to improve the quality of education can improve the human capital of a society. 

- Physical Capital: This can be increased by incentivizing the population to save a bigger 
share of their income. Higher savings translate to higher investment spending and 
therefore increases in the capital stock. 

- Policies that promoted lower population growth rates would also help to raise GDP per 
capita holding everything else constant. 

150 150 
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4.- Two Faces of the Same Coin: Saving and Investment. 

Assume the following information about an economy (in million of dollars): 

GDP = $1000 
C = $800 
G = $120 
I = $100 
X - IM = - $20 
T = $80 
TR = $10 

 
Where C is private consumption spending, G is public spending, I is investment spending, T 
represents taxes and TR represents transfers from government to households. Finally, X - IM 
represents net exports. 

 
a. Given the above information, compute the level of private savings (Sp), public savings (Sg) 

and net capital inflows (KI). Is the sum of private savings, public savings and net capital 
inflows equal to the level of investment? What is the value of national savings (SN)? 

 
Answer: 

 
Private Savings (Sp) = GDP – T + TR – C = 130 
Public Savings (Sg) = T - TR – G = -50. The government has a deficit. 
National Savings (Sp+Sg = SN) = GDP-G-C = 80 
net capital inflows = KI = (IM-X) = $20 

 
SN+ KI = 100 = I 

 
b. Now, let's change the problem. First, assume that net capital inflows is 0. Now, suppose that 

Consumption (C) is given by the following equation instead of being a provided value: 
 

C= 380 – 800i. 
 

And, finally suppose that investment is given by the following equation instead of being a 
provided value: 

 
I= 2500-200i, where i is the nominal interest rate. 

 
Given this information and these equations, write an equation for national savings (SN). This 
equation will contain two variables: SN and i. You will need to use the identities (the 
underlying relationships) that you used in (a). Show your work and any equations or 
identities that you use. 
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Answer: 
 

SN = GDP - C - G = 1000 - 120 - 380 + 800i 
SN = 500+800i 

 
c. The Savings Curve represents the supply of funds that are available in the loanable funds 

market while the Investment Curve represents the demand for funds from the loanable funds 
market. Given this information and the national savings equation you found in (b) as well as 
the investment equation you were provided in (b) to calculate the equilibrium interest rate 
and the equilibrium quantity of loanable funds. That is, find the interest rate and loanable 
funds that make the supply of loanable funds (i.e, national savings) equal to the demand for 
loanable funds (i.e., investment). Notice in this problem we are explicitly assuming that there 
are no capital inflows so the only sources of savings is private savings and government 
savings. 

Answer: 

SN = I 
500+800i = 2500-200i 
i* = 2% 

 
d. Suppose that the government wants to reduce the deficit and in order to do this the 

government reduces its expenditures by $100 million. That is, now G=$20. Compute the new 
equilibrium rate of interest in the loanable funds market. Note: you will need to compute a 
new equation for SN based on this new government behavior. Assume that nothing has 
happened to the demand for loanable funds curve you were provided (the investment demand 
curve in (b)) and that everything else in (b) continues to be true except for the described 
change in government expenditures. Note this problem still assumes that capital inflows are 
equal to zero. Explain the result you calculate. 

 
Answer: 

 
SN = GDP - G - C = 1000 - 20 - 380 + 800i 
SN = 600 + 800i 
SN = I 
600 + 800i = 2500 – 200i 
i* = 1.9% 

 
When the government decides to decrease its expenditures the level of national savings 
increases at every interest rate. As the supply of loanable funds curve shifts to the right this 
results in a movement along the demand for loanable funds curve and a reduction in the 
equilibrium interest rate, or the price of loanable funds. 
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e. Suppose that the only thing that changes in the problem you were given in (b) is that taxes 
increase by $10 million to a total of $90 million. What happens to the equilibrium interest 
rate in the loanable funds market? Illustrate your answer by providing a proof of your results 
(this will require you to use the equations for private savings, government savings, and 
national savings!) as well as an explanation. Make sure you provide both proof AND 
explanation. 

 
Answer: 

 
In this case, holding everything else constant, the tax increase does not affect the interest rate 
since the level of national savings at each interest rate does not change. Private savings 
decrease by the amount of the taxes while government savings increase by the same amount, 
therefore national savings remain constant. To see this, use the identities as before: 

 
 

Private Savings (Sp) = GDP – T + TR – C 
Public Savings (Sg) = T - TR – G 
National Savings (Sp + Sg = SN) = (GDP – T + TR – C) + (T - TR – G) = GDP – G – C 
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