Problem Set 3

Covers chapters 23-30

Nominal GDP, Real GDP, and the GDP Deflator

1. The country of Pepperdinia produces video games and DVDs. Below are some data from the country of Pepperdinia: 

	Year
	Price of Video Games
	Quantity of Video Games
	Price of DVDs
	Quantity of DVDs
	Nominal GDP
	Real GDP
	GDP Deflator

	2015
	$20
	50
	$10
	100
	$2,000
	$2,000
	$100

	2016
	20
	100
	10
	200
	$4,000
	$4,000
	$100

	2017
	40
	100
	20
	200
	$8,000
	$4,000
	$200



a. Compute the nominal GDP, real GDP, and the GDP deflator for each year, using 2015 as the base year. 
Workings:
Nominal GDP = Quantity*Current Market Price
	2015: ($20*50) + ($10*100) =$2,000
	2016: ($20*100) + ($10*200) =$4,000
	2017: ($40*100) + ($20*200) =$8,000

Real GDP = Quantity*Price of the Base Year
	2015: ($20*50) + ($10*100) =$2,000
	2016: ($20*100) + ($10*200) =$4,000
	2017: ($20*100) + ($10*200) =$4,000

GDP Deflator = (Nominal GDP/Real GDP)*100
	2015: ($2000/$2000)*100 = 100
	2016: ($4000/$4000)*100 = 100
	2017: ($8000/$4000)*100 =200



b. Compute the percentage change in nominal GDP, real GDP, and the GDP deflator in 2016 and 2017 from the preceding year. For each year, identify the variable that does not change. Explain why your answer makes sense. 

Nominal Percentage changes:
2016: {($4000-$2000)/$2000}*100 =100%
2017: {($8000-$4000)/$4000}*100 =100%
		
		Real percentage change:
			2016: {($4000-$2000)/$2000}*100 =100%
			2017: {($4000-$4000)/$4000}*100 =100%
	
Prices of the commodities in 2015 through 2016 does not change. Video game is selling at $20 while DVD is selling at $10 in 2015 and also in 2016. Market forces of supply and demand play a vital role in the determination of price in an economy. It seems that consumers were very elastic to sight change in the price. Again there could prospects on substitutes which made the prices of these commodities to remain constant, hence keeping the customer base.
In 2016 through 2017, the quantity produced does not change as well, it is maintained at 100 units. The market wanted to clear out this stock and that is why they did not increase productivity. Instead, they increased their market prices to make profits taking advantage of scarcity of the commodities. 


c. Did economic wellbeing increase more in 2016 or 2017? Explain. 
Economic wellbeing of a country is measured in terms of GDP growth. Considering the records, GDP appears to have increased more in 2017, and hence increase in wellbeing. 
The Consumer Price Index (CPI)

2. Pepperdinia residents produce and consume two goods, shirts and hamburgers, in the following amounts: 
	
	Shirts
	Hamburgers

	
	Quantity
	Price
	Quantity
	Price

	2017
	10
	$40
	30
	$10

	2018
	12
	60
	50
	12



a. Using a method similar to the CPI, compute the percentage change in the overall price level. Use 2017 as the base year and fix the basket at 1 shirt and 3 hamburgers, the amount a typical household in Pepperdinia consumers each year. 
2017: shirts + hamburgers 
	(1*$40) + (3*$10) = $70 per basket
2018: Shirts + hamburgers 
	(1*$60) + (3*$12) = $96 per basket

Therefore:
70/70 * 100 = 100% (2017)
96/70 * 100 = 137.143% (2018)
The change = 137.143 – 100
		= 37.143%
	

b. Using a method similar to the GDP deflator, compute the percentage change in the overall price level. Also use 2017 as the base year. 
2017 Nominal GDP:
= (10 * $40) + (30 * $ 10) 
= $700
2018 Nominal GDP: 
= (12 * $60) + (50 * $12)
= $1320

Real GDP:
	2017: (10*40) + (30*10) = $700
	2018: (12*40) + (50*10) = $980
DDP Deflation:
	2017: (700/700)* 100 = $100
	2018: (1320/980) * 100 = $134.694
Percentage change in overall price = 134.694 – 100
					= 34.694%
c. Is the inflation rate in 2018 the same using the two methods? Why or why not?
The inflation rate in 2018 is different using the two methods. This is because CPI uses an assumption that a typical household will consume 1 shirt and 3 hamburgers each year but the GDP Deflator’s basket changes. 

d. The CPI typically shows a higher rate of inflation than the GDP deflator. Why? 
CPI measures household basket price changes and factors price changes over the years unlike the GDP Deflator which holds the price of the base year. 
CPI deflator targets changes in the domestic economy, DP factors changes in the entire economy.
CPI is a variable weight price index whereas GDP Deflator is fixed price index.


Saving and Investment in the National Income Accounts

3. In Pepperdinia, GDP is $8 million, taxes are $1.5 million, private saving is $0.5 million, and public saving is $0.2 million. 
a. Assuming this economy is closed, calculate consumption, government purchases, national saving, and investment.   
GDP = 8 m
Taxes = 1.5 m
Public saving = 0.5 m
Private saving = 0.2 m
In a Closed Economy, GDP = Consumption + Investment + Government Purchases
	Consumption = GDP – Private Saving – Net taxes
			= 8m – 0.5m – 1.5m
			= 6 million
	Government purchases = Net Taxes – Public Saving
				= 1.5 m – 0.2 m
				= 1.3 million
	National Saving = Private Saving + Public Saving
			= 0.2m + 0.5m 
			= 0.7 million
	Investment = GDP – consumption – Government Purchases
			= 8m – 6m – 1.3m
			= 0.7 million

b. Suppose the government borrows $5 million more next year than this year. Use a supply-and-demand diagram to analyze this policy. Does the interest rate rise or fall?

Borrowing comes as a result of deficit of funds to accomplish mission projects. When the government borrows money form the money market, its quantity (supply) decreases immensely, meaning that individuals cannot access enough money. Since money becomes limited, interest rates increase as a way of luring those that might be holding monies to save them in the banks so that their money can earn huge interests. The effect is known as the crowding out effect since by the government borrowing out $5 million reduces the amount loanable by the same amount constraining private firms and individuals from accessing enough money than they would. The graph below shows a representation of the effect:
		
		[image: ../../../Desktop/image024.jpg]
As a result of the government borrowing, loanable funds in the money market decrease from point L1 to point L2. Interest rate earned by the monies at the bank increase from r1 to r2 as shown by the arrows in the diagram. Supply curve shifts to the left indicating the decrease in loanable funds. The latter is shown by an arrow in the diagram. 

c. What happens to investment? 
The level of investment decreases. When money is limited in supply, the level of investment is lowered. Investment is a factor of savings. If savings decrease, investment also decreases. 
To private saving?
Private saving are the funds that are saved after people have consumed and paid taxes i.e. National income less tax less consumption. Private saving is not in any way affected by government saving and therefore, it does not change. 
 To public saving?
Public savings are calculated by subtracting government spending from taxes (Taxes-Government Saving). Form the above scenario, the government is operating at a deficit – this means that government spending is higher than its savings. This indicates that public savings are negative as they owe the money market. 
 		To national saving? 
This is a sum up of the private and public savings. It is expected to decrease since pubic savings are negative whereas private savings are not affected. 
Compare the size of the changes to the $5 million of extra government borrowing.
Extra government borrowing would stagnate the economy completely. Most developing nations in the world today are stuck in pools of settling huge debts and that is why they do not develop. This is very logical – with loanable funds not available in the money market, investors cannot have access to funds to implement projects within the economy of the country. Demand for the loans will never be met and eventually scarcity becomes part of such economy. Interest rates increase tremendously further affecting investments. For the case of $5 million, changes will be constrained within that amount, unlike the case of a large debt where the government can be forced to make other monetary and fiscal policies like increasing taxes, reducing government spending etc.  

d. How does the elasticity of supply of loanable funds affect the size of these changes?
Elasticity of supply is the degree of responsiveness of the funds’ quantity to interest rate. More elasticity of supply indicates a slight change in interest rate and thus a slight decrease in public saving. This is shown below:
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This is the case for an inelastic supply. 
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e. Suppose households believe that greater government borrowing today implies higher taxes to pay off the government debt in the future. What does this belief do to private saving and the supply of loanable funds today? Does it increase or decrease the effects you discussed in parts (a) and (b)? 
This will increase private savings as people anticipate to pay higher taxes in time to come. Since a single impact in the economy affects the entire system, the supply of loanable funds will increase as well. This is because the banks tend to increase interest rates and hence people would prefer and find it profitable saving rather than holding their money. This saved money is what is available to be loaned by the banks. Public saving is reduced by an amount equal to the equilibrium level of investment and national saving. At the point of Ricardian equivalence, an increase in private saving equal to the increase in government borrowing, results to no shift in the investment, interest rate, and national saving curves and hence no changes in those variables. 
Finance

4. A company has an investment project that would cost $1 million today and yield a payoff of $1.5 million in 4 years. 
a. Should the firm undertake the project if the interest rate is 11 percent? 
In this math, there is the need to determine the value of the money figures presented by the project. Money has time value and it is always good to value it according to the current market trends. This is because a dollar today will not have the same value tomorrow. 
The value of the investment today = $1 million
The future value of the investment = $ 1.5 million
Calculating the present value (PV) of the future value (FV), I have: 
PV= FV/ (1+r) ^Number of years
= 1.5/ (1+11%) ^4
= 1.5/1.11^4
= 0.988096461 Million
Conclusion: The Company should not pursue the project since the present value of 1.5 million is less than initial cost of the investment. 

b. 10 percent? 9 percent? 8 percent? 
= 1.5/ (1+10%) ^4
= 1.5/ (1.1^4)
= 1.024520183 million
	At a rate of 10%, the project should be taken since the PV value of the FV exceeds the cost of investment. Means it will be profitable.

= 1.5/ (1+9%) ^4
= 1.5/ (1.09^4)
= 1.062637817 Million

At a rate of 9%, the project should be taken since the PV value of the FV exceeds the cost of investment. Means it will be profitable.

= 1.5/ (1+8%) ^4
= 1.5/ (1.08^4)
= 1.102544779 Million

At a rate of 9%, the project should be taken since the PV value of the FV exceeds the cost of investment. Means it will be profitable.





c. What is the exact cutoff for the interest rate between profitability and nonprofit ability? 
This is the interest rate that will equate PV of 1.5 million in a period of 4 years to the cost of the investment (1 million). 
			$1 = $1.5/ (1+r %) ^4
			$1 (1+r) ^4 = 1.5
			4√ ((1+r) ^4) =4√1.5 
			1+r = 1.10668192
			r= 1.10668192-1
			r = 0.10668192
			= 0.10668192*100
			= 10.66819197%


Unemployment 

5. What are the three categories into which the Bureau of Labor Statistics divides everyone? How does the BLS compute the labor force, the unemployment rate, and the labor-force participation rate? 
The Bureau of Labor Statistics categorizes individuals of 16 years of age and above as either of the following:
a) The employed
b) The unemployed
c) Those not in the labor force

Labor force is calculated by adding the employed individuals to the unemployed. The total is defined as the labor force.
		Labor Force = Employed + Unemployed

Unemployment rate is calculated by dividing the number of unemployed by the labor force and converting the result into a percentage i.e. 
		Unemployment rate = (Unemployment/Labor Force)*100

Labor force participation rate is calculated by dividing the labor force by the total adult population and multiplying by 100 percent. i.e.
		Labor force participation rate = (Labor Force/Total Adult Population)*100
The Monetary System

6. Pepperdinia Bank starts with $2000 in bank capital. It then accepts $8000 in deposits. It keeps 12.5 percent (1/8th) of deposits in reserve. It uses the rest of its assets to make bank loans.
a. Show the balance sheet of Pepperdinia Bank. 

Pepperdinia Bank balance sheet
	Assets	     $
	Liabilities                                            $

	Reserves: 1/8 of $8000               $1000
	Initial Deposits                    $8000

	Balance carried down $(10,000-1,000)             
                                                      $9000             
	Capital                                 $2000


 Total                                             $10,000		Total 			$10,000

b. What is the bank’s leverage ratio? 

Leverage Ratio = $(10,000/2,000)
			= 5

c. Suppose that 10 percent of the borrowers default, with their loans becoming worthless. Show the bank’s new balance sheet. 


	    Pepperdinia Bank balance sheet

	

	Assets                                                 
	Liabilities                                        

	Reserves: 1/8 of $8000               $1000
	Initial Deposits                    $8000

	B/d                                               $8,100
	Capital                                  $1100


Total                                               $9,100                                                  $9,100

d. By what percentage do the bank’s total assets decline? By what percentage does the bank’s capital decline? Which change is larger? Why? Money Growth and Inflation
Assets reduced by 9 percent ($10,000-$9,100=$900; 900/10,000 = 0.09*100; = 9%). 
Bank’s capital reduce by 45 percent ($2,000-$1,100/$2,000; = 0.45*100 = 45%).
The bank’s capital reduces far much the reduction of the assets. This is because when clients default, the loans must be paid off by the bank capital. 

7. If the tax rate is 30 percent, compute the before-tax real interest rate and the after-tax real interest rate in each of the following cases: 
a. The nominal interest rate is 10 percent, and the inflation rate is 5 percent
Before-tax real interest rate = 10%-5%
				=5%
After-tax real interest rate = 10 %( 1-(30/100))-5%
				= 7-5= 2
				= 2 %

b. The nominal interest rate is 6 percent, and the inflation rate is 2 percent. 
Before-tax real interest rate = 6%-2%
				=4%
After-tax real interest rate = 6 %( 1-(30/100))-2%
				= 4.2 – 2 = 2
					= 2 %


c. The nominal interest rate is 4 percent, and the inflation rate is 1 percent. 

Before-tax interest rate = 4% - 1%
			= 3%
After-tax real interest rate = 4% (1-(30/100))-1%
			= 1.8%
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