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COST-BENEFIT ANALYSIS

Economics 437 / Economics 837 
Spring 2005

Instructor: Glenn P. Jenkins
Problem Set 2: Inflation, Exchange and Interest Rates, and Non-Tradables 


Due May 17 @ 17:00 hrs

PROBLEM 1: INFLATION, EXCHANGE RATES AND INTEREST RATES

Assume the domestic rate of inflation in South Africa has been 8 percent per year for the past three years, but the rate is expected to fall by one percentage point each year for the next four years until it reaches 4 percent. Then, it is expected to remain at that level in the future.  The price index for South Africa in January 2004 was 4.0. The inflation rate in the US is 2% per year, and the price level is expected to continue rising by 2% per year in the future. The price index for US in January 2004 is 2.0.

 The currency of South Africa is the Rand and that of US is the dollar. Assume that the market exchange rate in January 2004 was approximately 6.50 Rand /dollar.  

The nominal one-year interest rate for Rand loans is 14 percent as of January 2004, with an expectation that the rate of inflation will be 7 percent the next year. Assume that the real exchange rate parity between the two countries will remain at the same level until year 2010.

Assignment:

Prepare a table that contains the following information:

1.
The projected price index for South Africa from January 2004 to January 2010.

2. 
The projected price level of the USA from January 2004 to January 2010.

3. 
What is the real exchange rate as of January 2004?

4.
Assume that the real exchange rate remains constant over the future 7 years, what are the projected nominal exchange rates between January 2004 and January 2010?

5. 
What is the real rate of interest as of January 2004 in South Africa?

6. 
Assuming that the real rate of interest remained constant over the next 7 years, forecast the annual nominal interest rates in South Africa that would be consistent with the real rate of interest and the projected rates of inflation?

7.
Suppose a South African firm obtained a 10 Million Rand loan in January 2005, and the loan principal is to be repaid in equal installments over the following 5 years. The interest accrued over the previous year is also paid in the current year. What would be the amount of interest expense paid each year over this five year period, expressed in the prices of January 2005?

8.
Suppose the world price of a Personal Digital Assistant (PDA) that South Africans buy from the United States is US$ 100 per unit in January 2004. It is expected that the real price of PDA’s will decrease by 10 percent a year, from January 2004 onward, for the following 5 years .What do you expect it to cost to South African consumers in Rand price (nominal) in January 2008?

9. 
Suppose that instead of the real exchange rate between the Rand and the US dollar being held constant over time, it is expected that the US dollar will appreciate relative to all other currencies, including the Rand, by 2 percentage points a year over the period from January 2005 to January 2010. What would you expect the real and nominal interest rates to be from January 2005 until January 2010 on an equivalent value US dollar loan made to the same South African business as described in question 7? What is the amount of real interest expense measured in Rand expressed in the price level of January 2005?

10.
What would be the amount of exchange rate gains or losses that the South African firm should report for tax purposes each year from 2006 to 2010 if the US dollar appreciated as in question 9?

11.
Calculate the present value of the principal and principal repayment and interest expense in Rand for each of the two loans, i.e. rand loan and dollar loan. (Hint: deflate the Rand principal and interest payments over the life of the loans to the price level of year 2005 and then discount them by the real rate of interest in South Africa.)
PROBLEM 2: NON-TRADABLE GOODS

Estimation of the economic value of supplying storage facilities

As part of a project to expand the production of soya beans in Brazil, there is a need to rent a warehouse in order to store the harvest before it is exported.  Such storage services are considered to be a non-tradable item of expenditure.

It has been estimated that the annual rental of one warehouse will be approximately 100,000 Real per year, plus 12,000 Real of value added tax. The rate VAT is 12%, and all soyabeans producers using warehouse are enterprises subject to VAT, and they can obtain a VAT refund on their purchases of inputs.

Given the available supply of such facilities it is estimated that the increase in supply is equal to ¾ of what the project spends on warehouses (i.e. Ws = 75%), and the reduction of the quantity demanded   by others in the community equal to ¼ of the amount spent (i.e. Wd = 25%). 

The warehouse is built using the following four cost components:

1.  Steel


40 percent of total production cost

2. Cement


30 percent of total production cost

3. Bricks


20 percent of total production cost

4. Labor


10 percent of total production cost

Due to the mix of inputs used to produce a warehouse, we estimate that the share of the before tax market price of the warehouse that represents a foreign exchange cost is 0.40 and the share that is non-tradable and entire domestic cost is 0.60.
In Brazil the premium on foreign exchange is 15 percent and the shadow price of non-traded outlays is 1 percent. The average tax rate (inclusive of any subsidies) on traded and non- traded goods and services is 5 percent. The market exchange rate between Real and the US$ is 1.5 R/US$. The amount of VAT paid on inputs can be taken by businesses as an immediate refund against the VAT liability on the sales of output.
1. Steel is an importable good. The breakdown of the cost of imported steel per ton is as follows:

Cif price



US$ 200 per ton or R 300

Tariff




20 percent

Value added tax 


12 percent of CIF+Tariff
Handling at Port


3 percent of CIF

Freight from Port to Factory

as percent of cif price           

20 percent

The unadjusted conversion factor for handling and freight is 0.8 and 0.9, respectively. The foreign exchange content is for handling and freight is 0.2 and 40 percent, respectively. It is assumed that domestic handling and freight services are in perfectly elastic supply.

2. 
Cement is a non-tradable item in Brazil. The elasticity of demand for cement has been estimated at -0.8 and the elasticity of supply is 1.4. The government has been giving a subsidy to this industry equal to 20 percent of the producer price of local cement manufacturers. The tradable content of cement is 30 percent of the total cost of producing cement. The remainder 70 percent is non-tradable content. There is no distortion in the input markets of the items used to produce cement, and according to tax regulations, cement is VAT exempt. 
3. 
Bricks are entirely non-traded, and are estimated to have a perfectly elastic supply. There is a 5 percent excise tax on bricks sold in the market. There are no other distortions in the production of bricks.

4. 
The conversion factor for labor used to build warehouses is 1.0.

Assignment:

1. 
Calculate the conversion factors for Steel, Bricks, and Cement.

2. 
Calculate the economic value of warehouse services and its conversion factor. 










