Interest Rates

One period real interest rate (in terms of goods)
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FIGURE 1
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Real and Nominal Interest Rates (Three-Month Treasury Bill), 1953-2005

Sources: Nominal rates from www.federalreserve.gov/releases/H15. The real rate is constructed using the procedure
outlined in Frederic S. Mishkin, “The Real Interest Rate: An Empirical Investigation,” Carnegie-Rochester Conference Series
on Public Policy 15 (1981): 151-200. This procedure involves estimating expected inflation as a function of past interest
rates, inflation, and time trends and then subtracting the expected inflation measure from the nominal interest rate.




The real interest rate is the intertemporal price of commodities. It affects the intertemporal choices of consumers, workers and firms.

One period nominal interest rate (in terms of money)
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Thus, 
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where 
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Thus, we have 
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Since 
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 is small, the approximate measure is
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Since we can not observe 
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 at time t, and therefore we have to make a forecast on the value of 
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Thus, we have 
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This is Fisher Equation.  

What we observe at time t is only the nominal rate 
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, which takes account of the expected inflation rate and the ex ante real interest rate.

The real rate of interest may reflect the desired real rate by the lender (due to time preference), or the real borrowing cost by the borrower (marginal productivity). 

How do we measure the expected inflation rate? 

(1) Survey

University of Michigan’s Survey of Consumers.
[image: image14.png]12-month percent change

50
55
50
s

One yoar ahead

Five 10 10 years anead

195 17 e 2001 2003 2005 2007




Source: University of Michigan 
(2) Treasury inflation-protected securities (TIPS)
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Sources: Federal Reserve Bank of Cleveland; and Bloomberg Financial Information Services

Expected inflation rate = yields of the 10-year Treasury bonds - yields of Treasury inflation-protected securities. 
Suppose the 10-year nominal rate for a nominal T-bond is 6%, and a TIPS guarantees a 2% real return. This implies a TIPS-derived expected inflation rate of 4%. But 
1. TIPS provide insurance from inflation risk. Nominal bond holders should be compensated in real returns for inflation risk, say, 1%. This says that TIPS derived expected inflation rate adjusting for inflation risk should be (6%-1%)-2% = 3%. 
2. TIPS are less liquid. Imagine that if TIPS is as liquid as Treasury bonds, then the investors will be willing to hold TIPS at a rate lower than 2%, say 0.5%, i.e., the liquidity premium is 1.5%. Thus, the TIPS-derived expected inflation rate adjusting for liquidity premium should be 6%-(2%-1.5%)=5.5%.
Taken together, the adjusted TIPS derived expected inflation rate should be (4%-1%+1.5%) = 4.5%.
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D’Amico, Kim, and Wei (2007)

The ex post real rate of interest depends on the realized inflation rate: 
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For example, given a quote 
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, and the public forecast 
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, lenders and borrowers are willing to lend and borrow at a real rate of 7% which is based on their considerations on time preference and real cost of borrowing, respectively. 
If the realized inflation rate is higher than expected, then the realized rate is lower than 7%. That is, the real cost of borrowing by the borrowers and the real purchasing power of the sum received by the lender is lower than expected. If realized inflation is very high, say 
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, the real interest rate becomes negative.

Evidence shows that nominal rates and real rates do not co-move.
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The Measures of Interest Rates

Yield to maturity (殖利率)

The measure of yield to maturity (YTM) is based on calculating the discounted present value (PV) of the proceeds generated by a security.

Yield to maturity is defined to be the interest rate that equates the PV of payments received from an asset with its value today (price). Note that the price of the security is determined by the demand and supply of the market.
Consider 4 types of credit market instruments

1. Simple loans:  Bank commercial and industrial (C&I) loans, consumer loans.
2. Fixed-payment loans:  mortgages, auto loans.

3. Coupon bonds:  Long term Treasury bonds, corporate bonds. See the article三大債券利率狂飆.doc. 

4. Discount bonds:  Short-term commercial papers, Treasury bills, 中央銀行定期存單 (CD or NCD; 30, 91, 182天期)
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[image: image24.png]TABLE 2  One-Year Returns on Different-Maturity 10%-Coupon-Rate Bonds

When Interest Rates Rise from 10% to 20%

(1)
Years to () 4) (5) (6)
Maturity Initial 3) Price Rate of Rate of
When Current Initial Next Capital Return
Bond Is Yield Price Year* Gain 2+ 5)
Purchased (%) (%) (%) (%) (%)
30 10 1,000 503 —49.7 —39.7
20 10 1,000 516 —48.4 —38.4
10 10 1,000 597 —40.3 —30.3
5 10 1,000 741 —259 —15.9
2 10 1,000 917 —-8.3 +1.7
1 10 1,000 1,000 0.0 +10.0

*Calculated using Equation 3.
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